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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED 

SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. As 
used herein: 

1. Life support devices or systems are those which (a) are 
intended for surgical implant into the body, or (b) support 
or sustain life, and whose failure to perform, when prop
erly used in accordance with instructions for use pro
vided with the product, can be reasonably expected to 
result in significant injury to the user. 

2. A critical component is any component of a life support 
device or system whose failure to perform can reason
ably be expected to cause the failure of the life support 
device or system, or to affect its safety or effectiveness. 
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INTRODUCTION 

SGS-THOMSON Microelectronics is a broad range semiconductor company. The product 
range includes memory products which satisfy the needs of a wide range of applications. They 
include 

- Non-Volatile Memories: OTP Memories, UV EPROMs, FLASH Memories, Serial and 
Parallel EEPROMs and NVRAMs (battery backed SRAMs) 

- Synchronous and Asynchronous Fast SRAMs 

This databook provides comprehensive technical information on the OTP Memory, UV EPROM 
and FLASH Memory products. 

OTP Memories (One Time Programmable Memories). 

These devices are in many ways similar to UV EPROMs but are packaged in plastic packages, 
including both through hole mounting, Dual-In-Line Packages and surface mounting types. The 
surface mounting types include both the PLCC (Plastic Leaded Chip Carrier) and the TSOP 
(Thin Small Outline Package). 

OTP Memories are not eraseable, but are programed one time only using the same program
ming techniques as for UV EPROMs. Memory densities range from 64K to 8 Megabits using 
modern CMOS technologies. New technologies allow operation down to supply voltages as 
low as 2.7 Volts, suitable for battery powered, portable applications. 

OTP Memories often can be used to replace FLASH Memories, giving a significant saving in 
costs, when the memory content is stable and not likely to need re-programing during the 
system life. Like FLASH they offer the advantage over Mask ROMs of having their content 
programed at the final moment of equipment assembly, rather than weeks beforehand. 

OTPMemory 

5 Volt 3.3 Volt 3 Volt 

64K 512K 512K 

256K 1 Meg 1 Meg 

512K 2 Meg 2 Meg 

1 Meg 4 Meg 4 Meg 

2 Meg 

4 Meg 

8 Meg 

16 Meg 
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INTRODUCTION ------

UV EPROMs (UV light eraseable Electrically Programmable Read Only Memories). 
This is a family of EPROMs which can be electrically programed and erased by exposure to 
UV light through a quartz window in the package. SGS-THOMSON supports both the older 
NMOS ranges from 16K through 512K bits and the most modern CMOS technologies with 
products from 64K to 16 Megabit. 

UVEPROM 

NMOS CMOS 

I 
5 Volt 5 Volt 3.3 Volt 

16K 64K E' Meg 
32K 256K 2 Meg 

64K 512K 4 Meg 

128K 1 Meg 

256K 2 Meg 

512K 4 Meg 

8 Meg 

16 Meg 
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INTRODUCTION 

FLASH Memories (Electrically programmable and eraseable memories). 

The FLASH Memory provides a new flexibility for the system designer by implementing both 
electrical programming, like the EPROM, and electrical erase. Erasure is in bulk, for the whole 
chip, or in blocks or sectors. 

The FLASH Memory can be erased and re-programed in the equipment and finds applications 
wherever there is a requirement to change the contents of the non-volatile memory. 

I 
Bulk 

256K 

512K 

1 Meg 

2Meg 

FLASH Memory 

Dual Voltage 

I 
Boot 

:t :~::· 
! . 

Including 3.3V read versions 

Single Voltage 
I 

Boot 

E1 Meg 

2Meg 

4 Meg 

Sector 

(4Meg 

SGS-THOMSON has an extensive program of both process R & D and product design which 
results in many new products updates and introductions every year. 

Please contact your nearest Sales Office to learn about new products that have been introduced 
since this databook was published. 

-------------l.V ~itm~~~~ ------------
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NMOS 16K (2K x 8) UV EPROM 

• 2048 x 8 ORGANIZATION 
• 525mW Max ACTIVE POWER, 132mW Max 

STANDBY POWER 
• ACCESS TIME: 

- M2716-1 is 350ns 
- M2716 is 450ns 

• SINGLE 5V SUPPLY VOLTAGE 
• STATIC-NO CLOCKS REQUIRED 
• INPUTS and OUTPUTS TTL COMPATIBLE 

DURING BOTH READ and PROGRAM 
MODES 

• THREE-STATE OUTPUT with TIED-OR
CAPABILITY 

• EXTENDED TEMPERATURE RANGE 
• PROGRAMMING VOLTAGE: 25V 

DESCRIPTION 

The M2716 is a 16,384 bit UV erasable and elec
trically programmable memory EPROM, ideally 
suited for applications where fast turn around and 
pattern experimentation are important require
ments. 

The M2716 is housed in a 24 pin Window Ceramic 
Frit-Seal Dual-in-Line package. The transparent lid 
allows the user to expose the chip to ultraviolet light 
to erase the bit pattern. A new pattern can then be 
written to the device by following the programming 
procedure. 

Table 1. Signal Names 

AO-A10 Address Inputs 

00-07 Data Outputs 

EP Chip Enable I Program 

G Output Enable 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

July 1994 

~~ 
1 

FDIP24W (F) 

Figure 1. Logic Diagram 

Vee Vpp 

11 

M2716 

Vss 

8 

00-07 

AI00784B 

1/8 
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M2716 

Table 2. Absolute Maximum Ratings 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature grade 1 Oto 70 oc 
grade 6 -40 to 85 

TsrAS Temperature Under Bias grade 1 -10to80 oc 
grade 6 -50 to 95 

TsTG Storage Temperature -65to 125 oc 
Vee Supply Voltage -0.3to 6 v 
Vro Input or Output Voltages -0.3 to 6 v 
VPP Program Supply -0.3to 26.5 v 
Po Power Dissipation 1.5 w 

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause 
permanent damage to the devrce. These are stress ratrngs only and operatron of the device at these or any other condrtrons above those 
rndrcated in the Operatrng sectrons of thrs specifrcatron rs not rmphed. Exposure to Absolute Maxrmum Ratrng condrtrons for extended penods 
may affect devrce reliability. Refer also to the SGS·THOMSON SURE Program and other relevant qualrty documents. 

Figure 2. DIP Pin Connections 

A? Vee 
A6 A8 

A5 A9 

A4 Vpp 
A3 G 
A2 A10 

A1 EP 

AO 07 

00 06 

01 05 

02 04 
Vss 03 

AI00785 

DEVICE OPERATION 

The M271 6 has 3 modes of operation in the normal 
system environment. These are shown in Table 3. 

Reac:l_ Mode . .Jhe M2716 read operation requires 
that G = V1L, EP = V1L and that addresses AO-A 1 0 
have been stabilized. Valid data will appear on the 
output pins after time tAvov, tGLOV or tELav (see 
Switching Time Waveforms) depending on which is 
limiting. 

Des~lect Mode. The M271 6 is deselected I2Y mak
ing G = V1H. This mode is independent of EP and 
the conditi.Q_n of the addresses. The outputs are 
Hi-Z when G = V1H. This allows tied-OR of 2 or more 
M271 6's for memory expansion. 

Standby Mode (Power Down). The M2716 may 
Q_e powered down to the standby I!!.Ode by making 
EP = V1H. This is independent of G and automat
ically puts the outputs in the Hi-Z state. The power 
is reduced to 25% (1 32 mW max) of the normal 
operating power. Vee and Vpp must be maintained 
at 5V. Access time at power up remains either tAvav 
or tELQV (see Switching Time Waveforms). 

Programming 

The M271 6 is shipped from SGS-THOMSON com
pletely erased. All bits will be at "1" level (output 
high) in this initial state and after any full erasure. 
Table 3 shows the 3 programming modes. 

Program Mode. The M2716 is programmed by 
introducing "O"s into the desired locations. This is 
done 8 bits (a byte) at a time. Any individual address, 
sequential addresses, or addresses chosen at ran
dom may be programmed. Any or all of the 8 bits 
associated with an address location may be pro
grammed with a single program pulse applied to the 
EP pin. All input voltage levels including the program 
pulse on chip enable are TTL compatible. 

The p!:Qgramming §_equence is: with Vpp = 25V, Vee 
= 5V, G = V1H and EP = V1L, an address is selected 
and the desired data word is applied to the output 
pins (VIL = "0" and V1H = "1" for both address and 
data). After the address and data signals are stable 
the program pin is pulsed from V1L to V1H with a 

=2/~8 __________________________ ~~~~@~~~~?~ -----------------------------
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DEVICE OPERATION (cont'd) 

pulse width between 45ms and 55ms. Multiple 
pulses are not needed but will not cause device 
damage. No pins should be left open. A high level 
(VIH or higher) must not be maintained longer than 
tPHPL (max) on the program pin during program
ming. M2716's may be programmed in parallel in 
this mode. 
Program Verify Mode. The programming of the 
M2?16 may be verified either one byte at a time 
dunng the programming (as shown in Figure 6) or 
by reading all of the bytes out at the end of the 
programming sequence. This can be done with 
Vpp = 25V or 5V in either case. Vpp must be at 5V 
for all operating modes and can be maintained at 
25V for all programming modes. 

Program Inhibit Mode. The program inhibit mode 
allows several M2716's to be programmed simul
taneously with different data for each one by con
tr_oll!ng ~hich ones receive the program pulse. All 
s1m11ar mputs of the M2716 may be paralleled. 
Pulsing the program pin (from V1L to VIH) will pro
gram a unit while inhibiting the program pulse to a 
~nit_'!Yill keep it from being programmed and keep
Ing G = V1H Will put 1ts outputs in the Hi-Z state. 

Table 3. Operating Modes 

Mode EP 

Read V1L 

Program V1H Pulse 

Verify V1L 

Program Inhibit V1L 

Deselect X 

Standby V1H 

Note. X v,H or VIL. 

M2716 

ERASURE OPERATION 

The ~2716_ is erased by exposure to high intensity 
ultraviolet light through the transparent window. 
This exposure discharges the floating gate to its 
initial state through induced photo current. It is 
recommended that the M2716 be kept out of direct 
sunlight. The UV content of sunlight may cause 
a partial erasure of some bits in a relatively short 
period of time. 

An ultraviolet source of 2537 A yielding a total 
integrated dosage of 15 watt-seconds/cm2 power 
rating is used. The M2716 to be erased should be 
placed 1 inch away from the lamp and no filters 
should be used. 

An erasure system should be calibrated peri
odically. The erasure time is increased by the 
square of the distance (if the distance is doubled 
the e_rasur~ time goes up ~y_a factor of 4). Lamps 
lose J~te~s1ty as they age, 1t IS therefore important 
to penod1cally check that the UV system is in good 
order. 

This will ensure that the EPROMs are being com
pletely erased. Incomplete erasure will cause 
symptoms that can be misleading. Programmers, 
components, and system designs have been erro
neously suspected when incomplete erasure was 
the basic problem. 

G Vpp Q0-07 

V1L Vee Data Out 

VJH Vpp Data In 

VJL Vpp or Vee Data Out 

V1H Vpp Hi-Z 

VJH Vee Hi-Z 

X Vee Hi-Z 

----------------------------- ~~~~~~g~:~~--------------------------~3/~8 
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M2716 

AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall Times 

Input Pulse Voltages 

Input and Output Timing Ref. Voltages 

::; 20ns 

0.45V to 2.4V 

O.BVto 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3_ AC Testing Input Output Waveforms 

24V~ 

0.45V~ 
2.0V 

o.av 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL includes JIG capacitance 

AI00827 

Table 4. Capacitance <1l (TA = 25 ac, f = 1 MHz) 

Symbol Parameter Test Condition Min 

C1N Input Capacitance V1N = OV 

Cour Output Capacitance Vour = OV 

Note: 1. Sampled only, not 100% tested. 

Table 5. Read Mode DC Characteristics <1l 
(TA = 0 to 70 ac or-40 to 85 ac; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current O:SV1N:SVcc 

fLO Output Leakage Current Vour =Vee, EP =Vee 
- -

Icc Supply Current EP = ViL, G = V1L 

lcc1 Supply Current (Standby) EP = v1H. G = v,L 

(pp Program Current Vpp =Vee 

V1L Input Low Voltage -D.1 

V1H Input High Voltage 2 

VoL Output Low Voltage loL = 2.1mA 

VoH Output High Voltage loH =-400!!A 2.4 

Note: 1. Vee must be applied Simultaneously w1th or before VPP and removed simultaneously or after VPP. 

1N914 

3.3kQ 

OUT 

AIOOB28 

Max Unit 

6 pF 

12 pF 

Max Unit 

±10 !!A 

±10 !!A 

100 rnA 

25 rnA 

5 rnA 

0.8 v 

Vee+ 1 v 

0.45 v 

v 

_41_8 ____________ ~~~©It&~~~~~--------------
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M2716 

Table 6. Read Mode AC Characteristics (1) 
(TA = 0 to 70 ac or -40 to 85 ac; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

M2716 
Symbol All Parameter Test Condition -1 blank Unit 

Min Max Min Max 

IAVQV lAce Address Valid to Output Valid EP = V1L. G = V1L 350 

IELQV IcE Chip Enable Low to Output Valid G = V1L 350 

IGLQV toE Output Enable Low to Output Valid EP = VJL 120 

IEHQZ (2) too Chip Enable High to Output Hi-Z G =VIL 0 100 

IGHoz 12) I oF Output Enable High to Output Hi-Z EP = V1L 0 100 

IAXQX loH Address Transition to Output Transition EP = V1L, G = V1L 0 

Notes: 1. Vee must be applied Simultaneously w1th or before VPP and removed simultaneously or after VPP. 
2. Sampled only, not 1 00% tested. 

Figure 5. Read Mode AC Waveforms 

AO-A10 

00-07 

Table 7. Programming Mode DC Characteristics (1) 
(TA = 25 ac; Vee= 5V ± 5%; Vpp = 25V ± 1V) 

Symbol Parameter Test Condition 

lu Input Leakage Current VJL, VJN, VJH 

Icc Supply Current 

lpp Program Current 

IPP1 Program Current Pulse EP = V1H Pulse 

VIL Input Low Voltage 

V1H Input High Voltage 

tAXQX --1<1~--+1 

DATA OUT 

Min Max 

±10 

100 

5 

30 

-0.1 0.8 

2 Vee+ 1 

Note: 1. Vee must be applied simultaneously with or before Vpp and removed Simultaneously or after Vpp. 

450 ns 

450 ns 

120 ns 

0 100 ns 

0 100 ns 

0 ns 

H1-Z 

AI00786 

Unit 

J.lA 

mA 

mA 

mA 

v 
v 

t=-= SGS·lHOMSON 5/8 
--------------- ._...,/ [ij]D©~©rn~~~@G!O~ --------------"'-=-
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M2716 

Table 8. Programming Mode AC Characteristics <1> 
(TA = 25 oc; Vee= 5V ± 5%; Vpp = 25V ± 1V) 

Symbol All Parameter 

IAVPH lAS Address Valid to Program High 

lavPH los Input Valid to Program High 

IGHPH los Output Enable High to Program 
High 

IPL1PL2 IPR Program Pulse Rise Time 

IPH1PH2 IPF Program Pulse Fall Time 

IPHPL lpw Program Pulse Width 

tPLQX toH Program Low to Input Transition 

IPLGX loH Program Low to Output Enable 
Transition 

IGLQV toE Output Enable to Output Valid 

tGHQZ I oF Output Enable High to Output Hi-Z 

IPLAX IAH Program Low to Address Transition 

Test Condition Min 

G =ViH 2 

G =ViH 2 

2 

5 

5 

45 

2 

2 

EP = V1L 

0 

2 

Notes: 1. Vee must be applied simultaneously with or before Vpp and removed Simultaneously or after Vpp. 
2. Sampled only, not 100% tested. 

Figure 6. Programming and Verify Modes AC Waveforms 

AO-A10 

Q0-07 

1<1----t>l- tPHPL 

PROGRAM VERIFY 

Max Units 

!!S 

!lS 

!!S 

ns 

ns 

55 ms 

!!S 

!lS 

120 ns 

100 ns 

!!S 

AIOD787 
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M2716 

ORDERING INFORMATION SCHEME 

Example: M2716 -1 F 

Speed and Vee Tolerance Package Temperature Range 

-1 350 ns, 5V ±10% F FDIP24W 1 0 to 70 oc 
blank 450 ns, 5V ±5% 6 -40 to 85 oc 

For a list of available options (Speed, Vee Tolerance, Package, etc ... ) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

~ SGS·lHOMSON 7/8 -------------- ~"'!/ ~u©J\l©~~~©"iMI©II'lu©$ --------------
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M2716 

FDIP24W - 24 pin Ceramic Frit-seal DIP, with window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

8 0.40 0.55 0.016 0.022 

81 1.17 1.42 0.046 0.056 

c 0.22 0.31 0.009 0.012 

D 32.30 1.272 

E 15.40 15.80 0.606 0.622 

E1 13.05 13.36 0.514 0.526 

e1 2.54 - - 0.100 - -

e3 27.94 - - 1.100 - -

eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

0 7.11 - - 0.280 - -

a 40 15° 40 15° 

N 24 24 

FDIP24W 

81 

E1 E 

FDIPW-a 

Drawing is out of scale 
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• FAST ACCESS TIME: 200ns 

• EXTENDED TEMPERATURE RANGE 

• SINGLE 5V SUPPLY VOLTAGE 

• LOW STANDBY CURRENT: 35mA max 

• INPUTS and OUTPUTS TTL COMPATIBLE 
DURING READ and PROGRAM 

• COMPLETELY STATIC 

DESCRIPTION 

The M2732A is a 32,768 bit UV erasable and 
electrically programmable memory EPROM. It is 
organized as 4,096 words by 8 bits. The M2732A 
with its single 5V power supply and with an access 
time of 200 ns, is ideal suited for applications where 
fast turn around and pattern experimentation one 
important requirements. 

The M2732A is honsed in a 24 pin Window Ceramic 
Frit-Seal Dual-in-Line package. The transparent lid 
allows the user to expose the chip to ultraviolet light 
to erase the bit pattern. A new pattern can be then 
written to the clarice by following the programming 
procedure. 

Table 1. Signal Names 

AO-A11 Address Inputs 

00-07 Data Outputs 

E Chip Enable 

-
GVpp Output Enable I Program Supply 

Vee Supply Voltage 

Vss Ground 

July 1994 

M2732A 

NMOS 32K (4K x 8) UV EPROM 

FDIP24W (F) 

Figure 1. Logic Diagram 

Vee 

12 8 

00-07 

M2732A 

Vss 
AI007BOB 

1/8 
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M2732A 

Table 2. Absolute Maximum Ratin9s 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature grade 1 Oto 70 oc 
grade 6 -40 to 85 

Ts1As Temperature Under Bias grade 1 -10to80 oc 
grade 6 -50 to 95 

Tsm Storage Temperature -65 to 125 oc 
V1o Input or Output Voltages -0.6 to 6 v 
Vee Supply Voltage -0.6to 6 v 
Vpp Program Supply Voltage -0.6 to 22 v 

Note: Except for the rating "Operat1ng Temperature Range", stresses above those l1sted 1n the Table "Absolute Max1mum Ratings" may cause 
permanent damage to the dev1ce. These are stress rat1ngs only and operation of the dev1ce at these or any other conditions above those 
1nd1cated 1n the Operating sections of th1s spec1f1cat1on is not 1mphed. Exposure to Absolute Max1mum Rat1ng cond1t1ons for extended periods 
may affect dev1ce rehab1hty. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents 

Figure 2. DIP Pin Connections 

1 '-./ 24] A? Vee 
2 23] A6 A8 

3 22 A5 A9 

4 21 A4 A11 

A3 
A2 
A1 

AO 

00 
01 
02 

5 

6 
7 

8 

9 
10 

11 

20 

M2732A 19 
18 

17 

16 

15 

14 

GVpp 
A10 

Vss [ 12 13 

E: 
07 
06 
05 
04 
03 

AI00781 

DEVICE OPERATION 

The six modes of operation for the M2732A are 
listed in the Operating Modes Table. A single 5V 
power supply is required in the read mode. All 
inputs are TTL level except for VPP. 

Read Mode 

The M2732A has two control functions, both of 
which must be logically satisfied in _prder to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 

be used to gate data to the output pins, inde
pendent of device selection. 

Assuming that the addresses are stable, add~ss 
access time (tAvAa) is equal to the delay from E to 
output (tELav). Da§. is available at t~ outputs after 
the falling edge of G, assuming that E has been low 
and the addresses have been stable for at least 
tAVQV-tGLQv. 

Standby Mode 

The M2732A has a standby mode which reduces 
the active power current by 70 %, from 125 rnA to 
35 rnA. The M2732A is placed in tb._e standby mode 
by applying a TTL high signal to E input. When in 
standby mode, the output~re in a high impedance 
state, independent of the GVpp input. 

Two Line Output Control 

Because M2732A's are usually used in larger mem
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

To most efficiently u~e these two control lines, it is 
recommended that E be decoded and used as the 
primary device selecting function, while G should 
be made a common connection to all devices in the 
array and connected to the READ line from the 
system control bus. 

This ensures that all deselected memory devices 
are in their low power standby mode and that the 
output pins are only active when data is required 
from a particular memory device. 

_21_8 ____________ ~ ~i©lH~~~~cn~ --------------
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Programming 

When delivered, and after each erasure, all bits of 
the M2732A are in the "1" state. Data is introduced 
by selectively programming "O's" into the desired 
bit locations. Although only "O's" will be pro
grammed, both "1 's" and "O's" can be presented in 
the data word. The only way to change a "0" to a 
"1" is by ultraviolet light erasure. 

The M2732A is in the programming mode when the 
GVpp input is g! 21 V. A 0.11.1-F capacitor must be 
placed across GVpp and ground to suppress spu
rious voltage transients which may damage the 
device. The data to be programmed is applied, 8 
bits in parallel, to the data output pins. The levels 
required for the address and data inputs are TTL. 

When the address and data are stable, a 50ms, 
active low, TTL program pulse is applied to the E 
input. A program pulse must be applied at each 
address location to be programmed. Any location 
can be programmed at any time- either individually, 
sequentially, or at random. The program pulse has 
a maximum width of 55ms. The M2732A must not 
be programmed with a DC signal applied to theE 
input. 

Programming of multiple M2732As in parallel with 
the same data can be easily accomplished due to 
the simplicity of the programming requirements. 
Inputs of the paralleled M2732As may be con
nected together when they are programmed with 
the same data. A low level TTL pulse applied to the 
E input programs the paralleled 2732As. 

Program Inhibit 

Programming of multiple M2732As in parallel with 
diff~ent data is also easily a~omplished. Except 
forE, all like inputs (including GVpp) of the parallel 
M2732As may be common. A TTL level program 

Table 3. Operating Modes 

Mode E 

Read V1L 

Program V1L Pulse 

Verify V1L 

Program Inhibit V1H 

Standby VIH 

Note: X = V1H or V1L. 

M2732A 

pulse applied to a M2732A's E input with cyPP at 
21 V will program that M2732A. A high level E input 
inhibits the other M2732As from being pro
grammed. 

Program Verify 

A verify should be performed on the programmed 
bits to determine that they were corr~ctly pro
grammed. The verify is carried out with GVpp and 
Eat V1L. 

ERASURE OPERATION 

The erasure characteristics of the M2732A are 
such that erasure begins when the cells are ex
posed to light wit~ wavelengths shorter than ap
proximately 4000 A. It should be noted that sunlight 
and certain types of fluor~scent lamps have wave
lengths in the 3000-4000 A range. Research shows 
that constant exposure to room level fluorescent 
lighting could erase a typical M2732A in approxi
mately 3 years, while it would take approximately 
1 week to cause erasure when exposed to the 
direct sunlight. If the M2732A is to be exposed to 
these types of lighting conditions for extended pe
riods of time, it is suggested that opaque labels be 
put over the M2732A window to prevent uninten
tional erasure. 

The recommended erasure procedure for the 
M2732A is exposure to shortwav.e ultraviolet light 
which has a wavelength of 2537 A. The integrated 
dose (i.e. UV intensity x exposure time) for erasure 
should be a minimum of 15 W-sec/cm2. The era
sure time with this dosage is approximately 15 to 
20 minutes using an ultraviolet lamp with 12000 
1.1-W/cm2 power rating. The M2732A should be 
placed within 2.5 em of the lamp tubes during 
erasure. Some lamps have a filter on their tubes 
which should be removed before erasure. 

GVpp Vee Q0-07 

V1L Vee Data Out 

Vpp Vee Data In 

V1L Vee Data Out 

Vpp Vee Hi-Z 

X Vee Hi-Z 
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M2732A 

AC MEASUREMENT CONDITIONS 

Input Rise and Fall Times 

Input Pulse Voltages 

s; 20ns 

0.45V to 2.4V 

Input and Output Timing Ref. Voltages O.BV to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.4V~ 

0.45V~ 
2 ov 

O.BV 

AIOOB27 

Table 4. Capacitance (1l (T A= 25 oc, f = 1 MHz ) 

Symbol Parameter 

c,N Input Capacitance (except GVpp) 

CIN1 Input Capacitance (GVpp) 

CouT Output Capacitance 

Note: 1. Sampled only, not 100% tested. 

Figure 5. Read Mode AC Waveforms 

AO-A11 

E: 

G 

Q0-07 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL includes JIG capacitance 

Test Condition Min 

v,N = ov 

v,N = ov 

VouT = OV 

tAXQX 

DATA OUT 

OUT 

AIOOB28 

Max Unit 

6 pF 

20 pF 

12 pF 

HI-Z 

AI00782 
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Table 5. Read Mode DC Characteristics (1) 
(TA = 0 to 70 oc or -40 to 85 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

Symbol Parameter Test Condition 
Min 

lu Input Leakage Current 0, v,N, Vee 

ILO Output Leakage Current VouT =Vee 

Icc Supply Current E = VJL, G = V1L 

lcc1 Supply Current (Standby) E = VJH, G = V1L 

V1L Input Low Voltage -0.1 

v,H Input High Voltage 2 

VoL Output Low Voltage loL= 2.1rnA 

VoH Output High Voltage loH = -400f1A 2.4 

Note: 1. Vee must be applied Simultaneously w1th or before Vpp and removed Simultaneously or after VPP. 

Table 6. Read Mode AC Characteristics (1l 
(TA = 0 to 70 oc or -40 to 85 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

M2732A 
Symbol A It Parameter Test 

Condition -2, ·20 blank, ·25 -3 

Min Max Min Max Min 

lAVQV lAce 
Address Valid to ~=VJL, 200 250 Output Valid G=VJL 

Chip Enable Law to -
lELQV IcE Output Valid G =VJL 200 250 

Output Enable Low -
lGLQV toE to Output Valid E = v,L 100 100 

lEHOZ (Z) Chip Enable High to -
!oF Output Hi-Z G =VIL 0 60 0 60 0 

tGHOZ(Z) toF 
Output Enable High -

60 to Output Hi-Z E = V1L 0 0 60 0 

lAX OX loH 
Address Transition to E.= VJL, 0 0 0 Output Transition G=VJL 

Notes: 1. Vee must be applied simultaneously w1th or before VPP and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested. 

M2732A 

Value 
Unit 

Max 

±10 JlA 

±10 JlA 

125 rnA 

35 rnA 

0.8 v 

Vee+ 1 v 

0.45 v 
v 

·4 Unit 

Max Min Max 

300 450 ns 

300 450 ns 

150 150 ns 

130 0 130 ns 

130 0 130 ns 

0 ns 
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M2732A 

Table 7. Programming Mode DC Characteristics (1) 

(TA = 25 ac; Vee= 5V ± 5%; Vpp = 21V ± 0.5V) 

Symbol Parameter Test Condition 

lu Input Leakage Current v,L ~ v,N ~ v,H 

Icc Supply Current E = v,L, G = v,L 

lpp Program Current E = V1L, G = Vpp 

V1L Input Low Voltage 

v,H Input High Voltage 

VoL Output Low Voltage loL = 2.1mA 

VoH Output High Voltage loH = --400J1A 

Min 

-0.1 

2 

2.4 

Note: 1. Vee must be applied Simultaneously With or before Vee and removed Simultaneously or after Vee 

Table 8. Programming Mode AC Characteristics (1) 
(TA = 25 ac; Vee= 5V ± 5%; Vpp = 21V ± 0.5V) 

Symbol All Parameter 

lA VEL lAS 
Address Valid to Chip Enable 
Low 

to vEL los Input Valid to Chip Enable Low 

tvPHEL toES Vpp High to Chip Enable Low 

tvPL1VPL2 tPRT Vpp Rise Time 

tELEH tpw Chip Enable Program Pulse 
Width 

tEHQX loH 
Chip Enable High to Input 
Transition 

tEHVPX toEH 
Chip Enable High to Vrr 
Transition 

IVPLEL lvR Vrr Low to Chip Enable Low 

Chip Enable Low to Output 
tELov tov Valid 

IEHQZ I oF 
Chip Enable H1gh to Output 
Hi-Z 

IEHAX 1AH 
Chip Enable High to Address 
Transition 

Test Condition Min 

2 

2 

2 

50 

45 

2 

2 

2 

- -
E = V1L, G = V1L 

0 

0 

Note: 1. Vee must be applied Simultaneously w1th or before Vee and removed Simultaneously or after Vee. 

Max Units 

±10 JlA 

125 mA 

30 mA 

0.8 v 

Vee+ 1 v 

0.45 v 

v 

Max Units 

JlS 

!lS 

!lS 

ns 

55 ms 

!lS 

!lS 

!lS 

1 !lS 

130 ns 

ns 
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M2732A 

Figure 6. Programming and Verify Modes AC Waveforms 

AO·A11 

Q0-07 

GVpp 

PROGRAM VERIFY-

A100783 

ORDERING INFORMATION SCHEME 

Example: M2732A -2 F 

Speed and Vee Tolerance Package Temperature Range 

-2 200 ns, 5V ±5% F FDIP24W 1 0 to 70 oc 
blank 250 ns, 5V ±5% 6 -40 to 85 oc 

-3 300 ns, 5V ±5% 

-4 450 ns, 5V ±5% 

-20 200 ns, 5V ±1 0% 

-25 250 ns, 5V ±1 0% 

For a list of available options (Speed, Vee Tolerance, Package, etc ... ) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

------------------------------~ ~~@~2~~~~~~ --------------------------~7~/8 
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M2732A 

FDIP24W- 24 pin Ceramic Frit-seal DIP, with window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

8 0.40 0.55 0.016 0.022 

81 1.17 1.42 0.046 0.056 

c 0.22 0.31 0.009 0.012 

D 32.30 1.272 

E 15.40 15.80 0.606 0.622 

E1 13.05 13.36 0.514 0.526 

e1 2.54 - - 0.100 - -

e3 27.94 - - 1.100 - -
eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

0 7.11 - - 0.280 - -
a 40 15° 40 15° 

N 24 24 

FDIP24W 

81 

E1 E 

FDIPW-a 

Draw1ng 1s out of scale 
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• FAST ACCESS TIME: 180ns 

• EXTENDED TEMPERATURE RANGE 

• SINGLE 5V SUPPLY VOLTAGE 

• LOW STANDBY CURRENT: 35mA max 

• TTL COMPATIBLE DURING READ and PROGRAM 

• FAST PROGRAMMING ALGORITHM 

• ELECTRONIC SIGNATURE 

• PROGRAMMING VOLTAGE: 12V 

DESCRIPTION 

The M2764A is a 65,536 bit UV erasable and 
electrically programmable memory EPROM. It is 
organized as 8,192 words by 8 bits. 

The M27C64A is housed in a 28 pin Window Ce
ramic Frit-Seal Dual-in-Line package. The trans
parent lid allows the user to expose the chip to 
ultraviolet light to erase the bit pattern. A new 
pattern can then be written to the device by follow
ing the programming procedure. 

Table 1. Signal Names 

AO- A12 Address Inputs 

00-07 Data Outputs 

E Chip Enable 

G Output Enable 

p Program 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

M2764A 

NMOS 64K (8K x 8) UV EPROM 

(~~ 
2s~NVYY 

FDIP28W (F) 

Figure 1. Logic Diagram 

Vee Vpp 

13 8 

00-07 

M2764A 

Vss 
AI007768 

1/9 
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M2764A 

Table 2. Absolute Maximum Ratings 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature grade 1 Oto 70 oc 
grade 6 -40 to 85 

TBIAS Temperature Under Bias grade 1 -10 to 80 oc 
grade 6 -50 to 95 

TsrG Storage Temperature --65 to 125 oc 
V1o Input or Output Voltages -0.6to 6.5 v 
Vee Supply Voltage -0.6to6.5 v 
VAs AS Voltage -0.6 to 13.5 v 
Vpp Program Supply -0.6to 14 v 

Note: Except for the rating "Operating Temperature Range", stresses above those listed 1n the Table "Absolute Maximum Ratings" may cause 
permanent damage to the device. These are stress rat1ngs only and operation of the device at these or any other conditions above those 
1nd1cated 1n the Operatmg sections of th1s specification is not implied. Exposure to Absolute Maximum Rating cond1t1ons for extended penods 
may affect dev1ce reliability Refer also to the SGS·THOMSON SURE Program and other relevant quality documents. 

Figure 2. DIP Pin Connections 

1 '-" 28 
2 27 
3 26 
4 25 
5 24 
6 23 

Vpp 
A12 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
oo 
01 
02 

[ 7 
[ 8 

M2764A 
22 
21 

[ 9 20 
[ 10 19 
[ 11 18 
[ 12 17 

Vss 

[ 13 16 ~ 
[ 14 15 0 

AI00777 

Warning: NC = No Connection. 

DEVICE OPERATION 

Vee 
p 
Ne 
A8 
A9 
A11 
G 
A10 
E 
07 
06 
05 
04 
03 

The seven modes of operations of the M2764A are 
listed in the Operating Modes table. A single 5V 
power supply is required in the read mode. All 
inputs are TTL levels except for Vpp and 12V on A9 
for Electronic Signature. 

Read Mode 

The M2764A has two control functions, both of 
which must be logically satisfied in_prder to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. 

Assuming that the addresses are stable, add!:§ss 
access time (tAvav) is equal to the delay from E to 
output (tELav). Da~ is available at t~ outputs after 
the falling edge of G, assuming that E has been low 
and the addresses have been stable for at least 
tAVQV-tGLQV. 

Standby Mode 

The M2764A has a standby mode which reduces 
the maximum active power current from 75mA to 
35mA. The M2764A is placed in the gandby mode 
by applying a TTL high signal to the E input. When 
in the standby mode, the outputs a_@ in a high 
impedance state, independent of the G input. 

Two Line Output Control 

Because EPROMs are usually used in larger mem
ory arrays, the product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

"'2'~9------------ lifi ~~©m~~~?a --------------
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DEVICE OPERATION (cont'd) 

For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. 

This ensures that all deselected memory devices 
are in their low power standby mode and that the 
output pins are only active when data is desired 
from a particular memory device. 

System Considerations 

The power switching characteristics of fast 
EPROMs require careful decoupling of the devices. 
The supply current, Icc, has three segments that 
are of interest to the system designer: the standby 
current level, the active current level, and transient 
current peaks th...§t are produced by the falling and 
rising edges of E. The magnitude of the transient 
current peaks is dependent on the capacitive and 
inductive loading of the device at the output. The 
associated transient voltage peaks can be sup
pressed by complying with the two line output 
control and by properly selected decoupling ca
pacitors. It is recommended that a 1 J.lF ceramic 
capacitor be used on every device between Vee 
and Vss. This should be a high frequency capacitor 

Table 3. Operating Modes 

'E -
Mode G 

Read V1L V1L 

Output Disable V1L V1H 

Program VIL VIH 

Verify VIL ViL 

Program Inhibit V1H X 

Standby V1H X 

Electronic Signature VJL VJL 

Note: X = VJH or V1L, V10 = 12V ± 0.5%. 

Table 4. Electronic Signature 

Identifier AO Q7 Q6 QS 

Manufacturer's Code VJL 0 0 1 

Device Code VIH 0 0 0 

M2764A 

of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4. 7J.tF bulk electrolytic capacitor should be used 
between Vee and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

Programming 

When delivered (and after each erasure for UV 
EPROM), all bits of the M2764A are in the "1" state. 
Data is introduced by selectively programming "Os" 
into the desired bit locations. Although only "Os" will 
be programmed, both "1 s" and "Os" can be present 
in the data word. The only way to change a "0" to 
a "1" is by ultraviolet light erasure. 

The M2764A is in the pr~ramr!!)ng mode when 
Vpp input is at 12.5V and E and P are at TTL low. 
The data to be programmed is applied, 8 bits in 
parallel, to the data output pins. The levels required 
for the address and data inputs are TTL. 

Fast Programming Algorithm 

Fast Programming Algorithm rapidly programs 
M2764A EPROMs using an efficient and reliable 
method suited to the production programming en
vironment. Programming reliability is also ensured 
as the incremental program margin of each byte is 
continually monitored to determine when it has 

-p A9 Vpp QO-Q7 

V1H X Vee Data Out 

V1H X Vee Hi-Z 

V1L Pulse X Vpp Data In 

V1H X Vpp Data Out 

X X Vpp Hi-Z 

X X Vee Hi-Z 

VJH V1o Vee Codes Out 

Q4 Q3 Q2 Q1 QO Hex Data 

0 0 0 0 0 20h 

0 1 0 0 0 OBh 
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M2764A 

AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall Times 

Input Pulse Voltages 

~ 20ns 

0.45V to 2.4V 

Input and Output Timing Ref. Voltages 0.8V to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.0V 

0.8V 

AI00827 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL includes JIG capacitance 

Table 5. Capacitance <1> (T A= 25 oc, f = 1 MHz ) 

Symbol Parameter Test Condition Min 

GIN Input Capacitance VIN = ov 
Cour Output Capacitance Vour= OV 

Note: 1. Sampled only, not 100% tested. 

Figure 5. Read Mode AC Waveforms 

AO-A12 

tAXQX 

E" 

G 

Q0-07 DATA OUT 

OUT 

AIOOB2B 

Max Unit 

6 pF 

12 pF 

H1-Z 

AI00778 

..::.4/.::...9 ----------- ~ SGS·lHOMSON Jt.""fl [ij]0~@~~~©"ii1Jj@'l[0~ ----------------

32 



Table 6. Read Mode DC Characteristics <1> 
(TA = 0 to 70 oc or-40 to 85 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current 0$ V1N $Vee 

ILO Output Leakage Current VoUT= Vee 

Icc Supply Current E = VIL, G = VIL 

lee1 Supply Current (Standby) E=VIH 

lpp Program Current Vpp =Vee 

v,L Input Low Voltage -0.1 

V1H ln~ut High Voltage 2 

VoL Output Low Voltage loL=2.1mA 

VoH Output High Voltage loH =-400jlA 2.4 

Note: 1. Vee must be applied simultaneously With or before VPP and removed simultaneously or after Vpp, 

Table 7A. Read Mode AC Characteristics <1> 
(TA = 0 to 70 oc or-40 to 85 °C; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

Test 
M2764A 

Symbol All Parameter Condition -1 -2,-20 

Min Max Min Max 

tAVOV IAee 
Address Valid to i;,= V1L, 180 200 Output Valid G=VIL 

IELOV IcE 
Chip Enable Low 

G=VIL 180 200 to Output Valid 

IGLOV toE 
Output Enable 

E=VIL 65 75 Low to Output Valid 

tEHOZ(2) toF 
Chip Enable High 

G=VIL 0 55 0 55 to Output Hi-Z 

IGHOZ (2) I oF 
Output Enable 

E=VIL 0 55 0 55 High to Output H1-Z 

tAX OX toH 
Address Transition E..= v,L, 0 0 to Output Transition G=VIL 

Table 78. Read Mode AC Characteristics <1> 
(TA = 0 to 70 oc or-40 to 85 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

Test 
M2764A 

Symbol A It Parameter Condition -3 

Min Max Min 

IAVQV IACC 
Address Valid to i;,= v,L, 300 Output Valid G=VIL 

Chip Enable Low -
tELQV IcE to Output Valid G=VIL 300 

IGLOV toE 
Output Enatlle 

E=VIL, 120 
Low to Output Valid 

IEHOZ(2) Chip Enable High -
I oF to Output Hi-Z G=VIL 0 105 0 

IGHQZ (2) I oF 
Output Enable 

E=VIL 0 105 0 High to Output Hi-Z 

IAXQX toH 
Address Transition E..= V!L, 0 0 
to Output Transition G=VIL 

Notes: 1. Vee must be applied simultaneously with or before Vpp and removed simultaneously or after Vpp. 
2 Sampled only, not 100% tested. 

M2764A 

Max Unit 

±10 llA 

+10 llA 

75 rnA 

35 rnA 

5 rnA 

0.8 v 

Vee+ 1 v 

0.45 v 

v 

blank, -25 Unit 

Min Max 

250 ns 

250 ns 

100 ns 

0 60 ns 

0 60 ns 

0 ns 

-4 Unit 

Max 

450 ns 

450 ns 

150 ns 

130 ns 

130 ns 

ns 

-------------~ ~itm•cm -----------.-...:5='9 
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Table 8. Programming Mode DC Characteristics 11l 
(TA = 25 °C; Vee= 6V ± 0.25V; Vpp = 12.5V ± 0.3V) 

Symbol Parameter Test Condition 

lu Input Leakage Current V1L $ V1N $ V1H 

Icc Supply Current 

lpp Program Current E = VIL 

V1L Input Low Voltage 

V1H Input High Voltage 

VoL Output Low Voltage loL= 2.1mA 

VoH Output High Voltage loH = -400J.IA 

VA9 A9Voltage 

Min 

-Q.1 

2 

2.4 

11.5 

Note: 1. Vee must be applied simultaneously with or before v •• and removed simultaneously or after v ••. 

Table 9. Programming Mode AC Characteristics 11l 
(TA = 25 oc; Vee= 6V ± 0.25V; Vpp = 12.5V ± 0.3V) 

Symbol A It Parameter Test Condition 

IAVPL lAs Address Valid to Program Low 

tavPL los Input Valid to Program Low 

tvPHPL lvPs Vpp High to Program Low 

lvcHPL lvcs Vee High to Program Low 

tELPL IcES 
Chip Enable Low to Program 
Low 

IPLPH lpw Program Pulse Width (Initial) Note2 

tPLPH toPW Program Pulse Width Note3 (Overprogram) 

tPHQX toH 
Program High to Input 
Transition 

loxGL loES 
Input Transition to Output 
Enable Low 

tGLQV toE 
Output Enable Low to Output 
Valid 

IGHOZ (4) toFP 
Output Enable High to Output 
Hi·Z 

IGHAX tAH 
Output Enable High to Address 
Transition 

Min 

2 

2 

2 

2 

2 

0.95 

2.85 

2 

2 

0 

0 

Notes: 1. Vee must be applied Simultaneously w1th or before Vpp and removed Simultaneously or after Vpp. 
2. The Initial Program Pulse width tolerance is 1 ms ± 5%. 

Max Units 

±10 J.lA 

75 mA 

50 mA 

0.8 v 
Vee+ 1 v 

0.45 v 
v 

12.5 v 

Max Units 

J.lS 

J.lS 

J.lS 

J.lS 

J.lS 

1.05 ms 

78.75 ms 

J.lS 

J.lS 

150 ns 

130 ns 

ns 

3. The length of the Over·program Pulse varies from 2.85 ms to 78.95 ms, depending of the multiplication value of the iteration counter. 
4. Sampled only, not 100% tested . 

.;;;6,..:;.9 ____________ ~ ~fJi®m¥m~~~a -------------
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Figure 6. Programming and Verify Modes AC Waveforms 

AO-A12 X VALID 

-i:='tAVPL --j 

00-07 DATA IN DATA OUT 

~IOVPL--+ __._ ._tPHOX 

Vpp 

tVPHPL- ~-tGLOV IGHOZ 

Vee 

tVCHPL- IGHAX 

!="tELPL--+ 

IPLPH-~ -.. -tOXGL 

----PROGRAM --+i<l-- VERIFY_____..: 

Figure 7. Fast Programming Flowchart 

Vee= 6V, Vpp = 12.5V 

CHECK ALL BYTES 
Vee= SV, Vpp SV 

AI007758 

AIOD779 

DEVICE OPERATION (cont'd) 

been successfully programmed. A flowchart of the 
M2764A Fast Programming Algorithm is shown on 
the last page. The Fast Programming Algorithm 
utilizes two different pulse types: initial and over
program. 

The duration of the initial P pulse(s) is 1 ms, which 
will then be followed by a longer overprogram pulse 
of length 3ms by n (n is equal to the number of the 
initial one millisecond pulses applied to a particular 
M2764A location), before a correct verify occurs. 
Up to 25 one-millisecond pulses per byte are pro
vided for before the overprogram pulse is applied. 

The entire sequence of program pulses and byte 
verifications is performed at Vee = 6V and Vpp = 
12.5V. When the Fast Programming cycle has been 
completed, all bytes should be compared to the 
original data with Vee = 5V and Vpp = 5V. 

Program Inhibit 

Programming of multiple M2764A in parallel with 
different data is also easily accomplished. Except 
for E, all like inputs (including G) of the parallel 
M2764A may be Q_ommon. A TTL low pulse applied 
to a M2764A's E input, with Vpp _at 12.5V, will 
program that M2764A. A high level E input inhibits 
the other M2764As from being programmed. 

---------------- ~~~~@~~~~q~~ _____________ 7~/9 
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Program Verify 

A verify should be performed on the programmed 
bits to determine that they were correc!)y pro
g_ramme_Q_. The verify is accomplished with G = V1L. 
E = V1L, P = V1H and Vpp = 12.5V. 

Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C ±soc ambient 
temperature range that is required when program
ming the M2764A. 

To activate this mode, the programming equipment 
must force 11.5V to 12.5V on address line A9 of the 
M2764A. Two identifier bytes may then be se
quenced from the device outputs by toggling ad
dress line AO from V1L to V1H. All other address lines 
must be held at V1L during Electronic Signature 
mode. Byte 0 (AO = ViL) represents the manufac
turer code and byte 1 (AO =Vi H) the device identifier 
code. For the SGS-THOMSON M2764A, these two 
identifier bytes are given below. 

ORDERING INFORMATION SCHEME 

Example: M2764A 

Speed and Vee Tolerance 

-1 180ns,5V±5% 

-2 200 ns, 5V ±5% 

blank 250 ns, 5V ±5% 

-3 300 ns, 5V ±5% 

-4 450 ns, 5V ±5% 

-20 200 ns, 5V ±10% 

-25 250 ns, 5V ±10% 

ERASURE OPERATION {applies to UV EPPROM) 
The erasure characteristic of the M2764A is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000 A. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000 A range. Research shows that constant 
exposure to room level fluorescent lighting could 
erase a typical M2764A in about 3 years, while it 
would take approximately 1 week to cause erasure 
when exposed to direct sunlight. If the M2764A is 
to be exposed to these types of lighting conditions 
for extended periods of time, it is suggested that 
opaque labels be put over the M2764A window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M2764A is exposure to 
short wave ultraviolet light which has wavelength 
2537 A. The integrated dose (i.e. UV intensity x 
exposure time) for erasure should be a minimum 
of 15 W-sec/cm2• The erasure time with this dosage 
is approximately 15 to 20 minutes using an ultra
violet lamp with 12000 JlW/cm2 power rating. The 
M2764A should be placed within 2.5 em (1 inch) of 
the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re
moved before erasure. 

-1 F 

Package Temperature Range 

F FDIP28W 1 Oto70° 
6 -40 to 85 oc 

For a list of available options (Speed, Vee Tolerance, Package, etc ... ) referto the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

:::.B/9=------------ t=:: SGS·lHOMSON A.""fl li!iU©Lt'®lll~lll©'TIW@Ii'!Ji!©© --------------
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FDIP28W- 28 pin Ceramic Frit-seal DIP, with window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

B 0.40 0.55 0.016 0.022 

81 1.17 1.42 0.046 0.056 

c 0.22 0.31 0.009 0.012 

D 38.10 1.500 

E 15.40 15.80 0.606 0.622 

E1 13.05 13.36 0.514 0.526 

e1 2.54 - - 0.100 - -

e3 33.02 - - 1.300 - -
eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

0 7.11 - - 0.280 - -
a 40 15° 40 15° 

N 28 28 

FDIP28W 

B1 

E1 E 

FDIPW-a 

Drawing is out of scale 

'="= SGS·lliOMSON 9/9 -------------- 6.""f/ ~c©~l©rn~~1!;1TIM©cJo~ --------------'= 
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NMOS 128K (16K x 8) UV EPROM 

., FAST ACCESS TIME: 200ns 

• EXTENDED TEMPERATURE RANGE 

• SINGLE 5 V SUPPLY VOLTAGE 

• LOW STANDBY CURRENT: 40mA max 

• TTL COMPATIBLE DURING READ and 
PROGRAM 

" FAST PROGRAMMING ALGORITHM 

• ELECTRONIC SIGNATURE 

• PROGRAMMING VOLTAGE: 12V 

DESCRIPTION 
The M27128A is a 131,072 bit UV erasable and 
electrically programmable memory EPROM. It is 
organized as 16,384 words by 8 bits. 

The M27128A is housed in a 28 Pin Window Ce
ramic Frit-Seal Dual-in-Line package. The trans
parent lid allows the user to expose the chip to 
ultraviolet light to erase the bit pattern. A new 
pattern can then be written to the device by follow
ing the programming procedure. 

Table 1. Signal Names 

AO-A13 Address Inputs 

QO-Q7 Data Outputs 

E Chip Enable 

G Output Enable 

p Program 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

FDIP28W (F) 

Figure 1. Logic Diagram 

Vee Vpp 

14 8 

QO-Q7 

M27128A 

Vss 
AI00769B 

1/9 
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Table 2. Absolute Maximum Ratings 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature grade 1 Oto 70 oe 
grade 6 -40to 85 

TBIAS Temperature Under B1as grade 1 -10to80 oe 
grade 6 -50 to 95 

TsTG Storage Temperature -65 to 125 oe 
v,o Input or Output Voltages -0.6to6.25 v 

Vee Supply Voltage -0.6to6.25 v 
VAg A9 Voltage -0.6to 13.5 v 
Vpp Program Supply -0.6to 14 v 

Note: Except for the rat1ng "Operating Temperature Range", stresses above those listed 1n the Table "Absolute Max1mum Ratings" may cause 
permanent damage to the dev1ce. These are stress rat1ngs only and operation of the dev1ce at these or any other conditions above those 
1nd1cated 1n the Operat1ng sections of th1s spec1f1cat1on 1s not Implied Exposure to Absolute Maximum Rat1ng cond1t1ons for extended penods 
may affect dev1ce rehab1hty Refer also to the SGS-THOMSON SURE Program and other relevant quality documents. 

Figure 2. DIP Pin Connections 

Vpp 

A12 

A7 

A6 

AS 

A4 

A3 

A2 

A1 

AO 

00 
01 
02 

Vss 

1 

2 

3 

4 

5 

6 

7 

8 

I 9 
10 

[ 11 

[ 12 

[ 13 

[ 14 

'-" 28 J 

27] 

26] 

25] 

24 

23 

M27128A ~~ 
20 

19 

18 

17 ~ 
16 ~ 
15 0 

AI00770 

DEVICE OPERATION 

Vee 
p 
A13 

AS 

A9 

A11 

G 
A10 

E 
07 
06 
05 
04 
03 

The seven modes of operation of the M27128A are 
listed in the Operating Modes table. A single 5V 
power supply is required in the read mode. All 
inputs are TTL levels except for Vpp and 12V on A9 
for Electronic Signature. 

Read Mode 

The M27128A has two control functions, both of 
which must be logically satisfied in__9rder to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. 

Assuming that the addresses are stable, address 
access time (tAvov) is equal to the delay from E to 
output (tELov). Dag is available at t~ outputs after 
the falling edge of G, assuming that E has been low 
and the addresses have been stable for at least 
tAVQV-tGLQV. 

Standby Mode 

The M27128A has a standby mode which reduces 
the maximum active power current from 85mA to 
40mA. The M27128A is placed in the §.tandby mode 
by applying a TTL high signal to the E input. When 
in the standby mode, the outputs a_!!) in a high 
impedance state, independent of the G input. 

Two Line Output Control 

Because EPROMs are usually used in larger mem
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

2/9 ~ SGS·lHOMSON =-=-------------- ii.""f/ ll>lil©OO©rn~rn©'iJ1ru©i:!n©@ ---------------
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DEVICE OPERATION (cont'd) 

For the most efficient use of these two control lines, 
E should be decoded and us~ as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. 

This ensures that all deselected memory devices 
are in their low power standby mode and that the 
output pins are only active when data is required 
from a particular memory device. 

System Considerations 

The power switching characteristics of fast 
EPROMs require careful decoupling of the devices. 
The supply current, Icc, has three segments that 
are of interest to the system designer: the standby 
current level, the active current level, and transient 
current peaks tl}§t are produced by the falling and 
rising edges of E. The magnitude of this transient 
current peaks is dependent on the capacitive and 
inductive loading of the device at the output. The 
associated transient voltage peaks can be sup
pressed by complying with the two line output 
control and by properly selected decoupling ca
pacitors. It is recommended that a 1J.1F ceramic 
capacitor be used on every device between Vee 
and Vss. This should be a high frequency capacitor 

Table 3. Operating Modes 

Mode E -
G 

Read V1L V1L 

Output Disable V1L V1H 

Program ViL V1H 

Verify ViL ViL 

Program Inhibit ViH X 

Standby V1H X 

Electronic Signature ViL V1L 

Note: X= V,H or VIL. V1o = 12V ± 0.5% 

Table 4. Electronic Signature 

Identifier AO 07 06 05 

Manufacturer's Code ViL 0 0 1 

Device Code ViH 1 0 0 

M27128A 

of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4. 7!1F bulk electrolytic capacitor should be used 
between Vee and GND for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

Programming 

When delivered (and after each erasure for UV 
EPPROM), all bits of the M27128A are in the "1" 
state. Data is introduced by selectively program
ming "Os" into the desired bit locations. Although 
only "Os" will be programmed, both "1 s" and "Os" 
can be present in the data word. The only way to 
change a "0" to a "1" is by ultraviolet light erasure. 

The M27128A is in the prQgramf!!ing mode when 
Vpp input is at 12.5V and E and P are at TTL low. 
The data to be programmed is applied 8 bits in 
parallel, to the data output pins. The levels required 
for the address and data inputs are TTL. 

Fast Programming Algorithm 

Fast Programming Algorithm rapidly programs 
M27128A EPROMs using an efficient and reliable 
method suited to the production programming en
vironment. Programming reliability is also ensured 
as the incremental program margin of each byte is 

p A9 Vpp 00-07 

ViH X Vee Data Out 

V1H X Vee Hi-Z 

V1L Pulse X Vpp Data In 

ViH X Vpp Data Out 

X X Vpp Hi-Z 

X X Vee Hi-Z 

V1H V1o Vee Codes Out 

04 03 02 01 00 Hex Data 

0 0 0 0 0 20h 

0 1 0 0 1 89h 

'="= SGS·THOMSON 3/9 -------------- J;..""fl lll:~\e~cl@~~~©WJ@[\1]]©@5 ____________ ___;:::..::. 
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AC MEASUREMENT CONDITIONS 

Input Rise and Fall Times :;; 20ns 

Input Pulse Voltages 0.45V to 2.4V 

Input and Output Timing Ref. Voltages 0.8V to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.4V~ 

045V~ 
2 ov 

0.8V 

AI00827 

Table 5. Capacitance (1) (T A= 25 oc, f = 1 MHz ) 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL includes JIG capacitance 

OUT 

A100828 

Symbol Parameter Test Condition Min Max Unit 

c,N Input Capacitance V1N = OV = 6 pF 

Cour Output Capacitance Vour = OV = 12 pF 

Note: 1. Sampled only, not 1 00% tested 

Figure 5. Read Mode AC Waveforms 

AO-A13 

tAXQX -t<!--~ 

00-07 DATA OUT 
H1-Z 

AI00771 
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Table 6. Read Mode DC Characteristics (1l 
(T A= 0 to 70 oc or -40 to 85 oc; Vee= 5V ± 5% or 5V ± 1 0%; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current OSViNSVcc 

ILO Output Leakage Current VouT =Vee 

Icc Supply Current E = VIL, G = VIL 

lcc1 Supply Current (Standby) E = V1H 

lpp Program Current Vpp =Vee 

V1L Input Low Voltage -0.1 

V1H Input High Voltage 2 

VOL Output Low Voltage loL = 2.1mA = 

VoH Output High Voltage loH = -400~A 2.4 

Note: 1. Vee must be applied simultaneously with or before Vpp and removed simultaneously or afler Vpp 

Table 7. Read Mode AC Characteristics (1l 
(TA = 0 to 70 oc or -40 to 85 oc; Vee= 5V ± 5% or 5V ± 1 0%; Vpp =Vee) 

M27128A 
Test Symbol All Parameter 

Condition -2,-20 blank, -25 -3,-30 

Min Max Min Max Min 

lAVQV lACC 
Address Valid to ~=VIL, 200 250 Output Valid G =VIL 

Chip Enable Low to -
tELOV teE Output Valid G = V1L 200 250 

Output Enable Low -
tGLOV loE to Output Valid E = VIL 75 100 

lEHQZ (2) Chip Enable High to -
!oF Output Hi-Z G =VIL 0 55 0 60 0 

lGHOZ 121 Output Enable High -
lDF to Output Hi-Z E = V1L 0 55 0 60 0 

lAX OX toH 
Address Transition to ~=VIL, 0 0 0 Output Transition G = V1L 

Notes: 1. Vee must be applied Simultaneously w1th or before VPP and removed Simultaneously or afler Vpp. 
2. Sampled only, not 1 00% tested 

Max 

300 

300 

120 

105 

105 

M27128A 

Max Unit 

±10 ~A 

±10 ~A 

75 mA 

35 mA 

5 mA 

0.8 v 
Vee+ 1 v 

0.45 v 
v 

-4 Unit 

Min Max 

450 ns 

450 ns 

150 ns 

0 130 ns 

0 130 ns 

0 ns 
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Table 8. Programming Mode DC Characteristics (1) 

(TA = 25 °C; Vee= 6V ± 0.25V; Vpp = 12.5V ± 0.3V) 

Symbol Parameter Test Condition 

lu Input Leakage Current v,L :s: v,N :s: v,H 

Icc Supply Current 

lpp Program Current E = V1L 

ViL Input Low Voltage 

v,H Input High Voltage 

VoL Output Low Voltage loL = 2.1mA 

VoH Output High Voltage loH = --400f!A 

VID A9 Voltage 

Min 

-0.1 

2 

2.4 

11.5 

Note: 1 Vee must be applied Simultaneously With or before Vee and removed Simultaneously or after Vee. 

Table 9. Programming Mode AC Characteristics (1) 
(T A= 25 oc; Vee= 6V ± 0.25V; Vpp = 12.5V ± 0.3V) 

Symbol All Parameter Test Condition 

IAVPL lAS Address Valid to Program Low 

tavPL los Input Valid to Program Low 

IVPHPL tvps Vpp High to Program Low 

IVCHPL tvcs Vee High to Program Low 

IELPL IcES 
Chip Enable Low to Program 
Low 

IPLPH lpw Program Pulse Width (Initial) Note 2 

IPLPH topw 
Program Pulse Width 

Note 3 (Overprogram) 

IPHOX loH 
Program High to Input 
Transition 

taxGL toES 
Input Transition to Output 
Enable Low 

tGLQV toE 
Output Enable Low to 
Output Valid 

IGHOZ (4) toFP 
Output Enable High to 
Output Hi-Z 

tGHAX tAH 
Output Enable High to 
Address Transition 

Min 

2 

2 

2 

2 

2 

0.95 

2.85 

2 

2 

0 

0 

Notes: 1. Vee must be applied Simultaneously With or before Vee and removed Simultaneously or after Vee. 
2. The lnit1al Program Pulse width tolerance is 1 ms ± 5% 

Max Unit 

±10 !lA 

100 rnA 

50 rnA 

0.8 v 

Vee+ 1 v 

0.45 v 

v 

12.5 v 

Max Unit 

!lS 

!lS 

f!S 

f!S 

!lS 

1.05 ms 

78.75 ms 

f!S 

f!S 

150 ns 

130 ns 

ns 

3 The length of the Over-program Pulse varies from 2.85 ms to 78 95 ms, depend1ng on the multiplication value of the iteration counter. 
4. Sampled only, not 100% tested. 

~6/~9 __________________________ ~~~~@~~~~~~ -----------------------------
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Figure 6. Programming and Verify Modes AC Waveforms 

AO-A13 x VALID 

--'~1AVPL=:1 
00-07 DATA IN DATA OUT 

i:="tOVPL- ..... ,- +-tPHOX 

Vpp 

tVPHPL- !+----+ - tGLOV tGHOZ 

Vee 

tVCHPL---Jo tGHAX 

!="tELPL-

~ -IPLPH -:---..... -tQXGL 

: 

'+------ PROGRAM ---.;...--VERIFY_____.: 

Figure 7. Programming Flowchart 

Vee= 6V, Vpp = 12 5V 

CHECK ALL BYTES 
Vee= 5V, Vpp 5V 

A!00775B 

AI00772 

DEVICE OPERATION (cont'd) 

continually monitored to determine when it has 
been successfully programmed. A flowchart of the 
M27128A Fast Programming Algorithm is shown 
on the last page. The Fast Programming Algorithm 
utilizes two different pulse types: initial and over
program. 

The duration of the initial P pulse(s) is 1 ms, which 
will then be followed by a longer overprogram pulse 
of length 3ms by n (n is equal to the number of the 
initial one millisecond pulses applied to a particular 
M27128A location), before a correct verify occurs. 
Up to 25 one-millisecond pulses per byte are pro
vided for before the over program pulse is applied. 

The entire sequence of program pulses and byte 
verifications is performed at Vee = 6V and Vpp = 
12.5V. When the Fast Programming cycle has been 
completed, all bytes should be compared to the 
original data with Vee= 5 and Vpp = 5V. 

Program Inhibit 

Programming of multiple M27128A's in parallel with 
different data is also easily accomplished. Except 
for E, all like inputs (including G) of the parallel 
M27128A may be co!!lmon. A TIL low pulse ap
plied to a M27128A's E input, with VE.P = 12.5V, will 
program that M27128A. A high level E input inhibits 
the other M27128As from being programmed. 

--------------l:.fi ~~§;m~~l:!~~ _____________ 7;_;_'-=-9 
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Program Verify 

A verify should be performed on the programmed 
bits to determine that they were correc!!y pro
g_rammeQ.. The verify is accomplished with G = VtL, 
E = VtL, P = VtH and Vpp at 12.5V. 

Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the25°C ± soc ambient 
temperature range that is required when program
ming the M27128A. 

To activate this mode, the programming equipment 
must force 11.5V to 12.5V on address line A9 of the 
M27128A. Two identifier bytes may then be se
quenced from the device outputs by toggling ad
dress line AO from VtL to VtH. All other address lines 
must be held at VtL during Electronic Signature 
mode. Byte 0 (AO = VtL) represents the manufac
turer code and byte 1 (AO = VtH) the device identifier 
code. For the SGS-THOMSON M27128A, these 
two identifier bytes are given below. 

ORDERING INFORMATION SCHEME 

ERASURE OPERATION (applies to UV EPROM) 

The erasure characteristic of the M27128A is such 
that erasure begins when the cells are exposed to 
light w}th wavelengths shorter than approximately 
4000 A. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000 A range. Research shows that constant 
exposure to room level fluorescent lighting could 
erase a typical M27128A in about 3 years, while it 
would take approximately 1 week to cause erasure 
when exposed to direct sunlight. If the M27128A is 
to be exposed to these types of lighting conditions 
for extended periods of time, it is-suggested that 
opaque labels be put over the M27128A Windo\li/ to 
prevent unintentional erasure. The recommended 
erasure procedure for the M27128A is exposure to 
short wave ultraviolet light which has wavelength 
2537 A. The integrated dose (i.e. UV intensity x 
exposure time) for erasure should be a minimum 
of 15 W-sec/cm2. The erasure time with this dosage 
is approximately 15 to 20 minutes using an ultra· 
violet lamp with 12000 J..lW/cm2 power rating. The 
M27128A should be placed within 2.5cm (1 inch) 
of the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re
moved before erasure. 

Example: M27128A -2 F 

Speed and Vee Tolerance Package Temperature Range 

-2 200 ns, 5V ±5% F FDIP28W 1 0 to 70 oc 
blank 250 ns, 5V ± 5% 6 -40 to 85 oc 

-3 300 ns, 5V ± 5% 

-4 450 ns, 5V ± 5% 

-20 200 ns, 5V ± 1 0% 

-25 250 ns, 5V ± 10% 

-30 300 ns, 5V ± 10% 

For a list of available options (Speed, Vee Tolerance, Package, etc ... ) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

~8/~9 __________________________ ~~~~~~~~~p~ ----------------------------
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M27128A 

FDIP28W - 28 pin Ceramic Frit-seal DIP, with window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

B 0.40 0.55 0.016 0.022 

81 1.17 1.42 0.046 0.056 

c 0.22 0.31 0.009 0.012 

D 38.10 1.500 

E 15.40 15.80 0.606 0.622 

E1 13.05 13.36 0.514 0.526 

e1 2.54 - - 0.100 - -

e3 33.02 - - 1.300 - -
eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

0 7.11 - - 0.280 - -
a 40 15° 40 15° 

N 28 28 

FDIP28W 

B1 

E1 E 

FDIPW-a 

Draw1ng is out of scale 

--------------lifi ~~m~~~~~ --------------'9='9 
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M27256 

NMOS 256K (32K x 8) UV EPROM 

• FAST ACCESS TIME: 170ns 

• EXTENDED TEMPERATURE RANGE 

• SINGLE 5V SUPPLY VOLTAGE 

• LOW STANDBY CURRENT: 40mA max 

• TTL COMPATIBLE DURING READ and 
PROGRAM 

• FAST PROGRAMMING ALGORITHM 

• ELECTRONIC SIGNATURE 

• PROGRAMMING VOLTAGE: 12V 

DESCRIPTION 

The M27256 is a 262,144 bit UV erasable and 
electrically programmable memory EPROM. It is 
organized as 32.768 words by 8 bits. 

The M27256 is housed in a 28 pin Window Ceramic 
Frit-Seal Dual-in-Line package. The transparent lid 
allows the user to expose the chip to ultraviolet light 
to erase the bit pattern. A new pattern can then be 
written to the device by following the programming 
procedure. 

Table 1. Signal Names 

AO-A14 Address Inputs 

Q0-07 Data Outputs 

E Chip Enable 

G: Output Enable 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

FDIP28W (F) 

Figure 1. Logic Diagram 

Vee Vpp 

Vss 
AIOD7678 

1/9 
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Table 2. Absolute Maximum Ratings 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature grade 1 0 to 70 oc 
grade 6 -40 to 85 

Ts1As Temperature Under Bias grade 1 -10 to 80 oc 
grade 6 -50 to 95 

TsTG Storage Temperature -65 to 125 oc 
V1o Input or Output Voltages -0.6 to 6.25 v 

Vee Supply Voltage -0.6 to 6.25 v 
VA9 VA9 Voltage -0.6 to 13.5 v 
Vpp Program Supply -0.6 to 14 v 

Note: Except for the rat1ng "Operating Temperature Range", stresses above those listed in the Table "Absolute Maxrmum Ratings" may cause 
permanent damage to the dev1ce. These are stress rat1ngs only and operation of the dev1ce at these or any other cond1t1ons above those 
rndrcated rn the Operatrng sectrons of this specrfrcat1on IS not 1mplred. Exposure to Absolute Maxrmum Ratrng cond1trons for extended penods 
may affect devrce rehabrlrty Refer also to the SGS-THOMSON SURE Program and other relevant qualrty documents. 

Figure 2. DIP Pin Connections 

Vpp vee 
A12 A14 

A7 A13 

A6 A8 

AS A9 

A4 A11 

A3 G 
A2 A10 

A1 E 
AO 07 

00 06 

01 05 

02 Q4 

Vss 03 

AI00768 

DEVICE OPERATION 

The eight modes of operations of the M27256 are 
listed in the Operating Modes Table. A single 5V 
power supply is required in the read mode. All 
inputs are TTL levels except for Vpp and 12V on A9 
for Electronic Signature. 

50 

Read Mode 

The M27256 has two control functions, both of 
which must be logically satisfied in_prder to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, addi§!ss access time (tAvov) 
is equal to the delay from E to output (tELov). Data 
~available at the O_l!tputs after the falling edge of 
G, assuming that E has been low and the ad
dresses have been stable for at least tAvov-tGLQV. 

Standby Mode 

The M27256 has a standby mode which reduces 
the maximum active power current from 1 OOmA to 
40mA. The M27256 is placed in the §!andby mode 
by applying a TTL high signal to the E input. When 
in the standby mode, the outputs a_@ in a high 
impedance state, independent of the G input. 

Two Line Output Control 

Because EPROMs are usually used in larger mem
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 



DEVICE OPERATION (cont'd) 

For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. 

This ensures that all deselected memory devices 
are in their low power standby mode and that the 
output pins are only active when data is required 
from a particular memory device. 

System Considerations 

The power switching characteristics of fast 
EPROMs require careful decoupling of the devices. 
The supply current, Icc, has three segments that 
are of interest to the system designer :the standby 
current level, the active current level, and transient 
current peaks that are produced by the falling and 
rising edges of E. The magnitude of the transient 
current peaks is dependent on the capacitive and 
inductive loading of the device at the output. The 
associated transient voltage peaks can be sup
pressed by complying with the two line output 
control and by properly selected decoupling ca
pacitors. It is recommended that a 111F ceramic 
capacitor be used on every device between Vee 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.71-lF bulk electrolytic capacitors should be used 
between Vee and Vss for every eight devices. The 

Table 3. Operating Modes 

Mode E G 

Read v,L v,L 

Output Disable v,L v,H 

Program V1L Pulse V1H 

Verify ViH V1L 

Optional Venfy V1L V1L 

Program Inhibit V1H V1H 

Standby V1H X 

Electronic Signature VIL V1L 

Note: X= V1H or Vll, V1o = 12V ± 0.5%. 

Table 4. Electronic Signature 

Identifier AO Q7 Q6 QS 

Manufacturer's Code V1L 0 0 1 

Device Code V1H 0 0 0 

M27256 

bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

Program main 

When delivered, (and after each erasure for UV 
EPROM), all bits of the M27256 are in the "1" state. 
Data is introduced by selectively programming "Os" 
into the desired bit locations. Although only "Os" will 
be programmed, both "1 s" and "Os" can be present 
in the data word. The only way to change a "0" to 
a "1" is by ultraviolet light erasure. The M27256 is 
in the prog@mming mode when Vpp input is at 
12.5V and E is at TIL low. The data to be pro
grammed is applied 8 bits in parallel to the data 
output pins. The levels required for the address and 
data inputs are TIL. 

Fast Programming Algorithm 

Fast Programming Algorithm rapidly programs 
M27256 EPROMs using an efficient and reliable 
method suited to the production programming en
vironment. Programming reliability is also ensured 
as the incremental program margin of each byte is 
continually monitored to determine when it has 
been successfully programmed. A flowchart of the 
M27256 Fast Programming Algorithm is shown on 
the Flowchart. The Fast Programming Algorithm 
utilizes two different pulse types : ini!l_al and over
program. The duration of the initial E pulse(s) is 
1 ms, which will then be followed by a longer over
program pulse of length 3ms by n (n is equal to the 
number of the initial one millisecond pulses applied 

A9 Vpp QO-Q7 

X Vee Data Out 

X Vee HI-Z 

X Vpp Data In 

X Vpp Data Out 

X Vpp Data Out 

X Vpp Hi-Z 

X Vee Hi-Z 

V1o Vee Codes 

Q4 Q3 Q2 Q1 ao Hex Data 

0 0 0 0 0 20h 

0 0 1 0 0 04h 
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AC MEASUREMENT CONDITIONS 

Input Rise and Fall limes 

Input Pulse Voltages 

Input and Output liming Ref. Voltages 

~ 20ns 

0.45V to 2.4V 

0.8Vto2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer dnven. 

Figure 3. AC Testing Input Output Waveforms 

24V~ 

045V~ 
2 ov 

O.BV 

AIOOB27 

Table 5. Capacitance <1> (TA = 25 oc, f = 1 MHz) 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL includes JIG capacitance 

1N914 

3.3kQ 

OUT 

AI00828 

Symbol Parameter Test Condition Min Max Unit 

C1N Input Capacitance V1N = OV 6 pF 

GouT Output Capacitance VouT=OV 12 pF 

Note: 1. Sampled only, not I 00% tested. 

Figure 5. Read Mode AC Waveforms 

AO-A14 

tAX OX 

E: 

G 

Hi-Z 
Q0-07 DATA OUT 

AI00758 

-4'-9------------l..V ~i~©mgm:~cm -------------
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Table 6. Read Mode DC Characteristics C1l 
(TA = 0 to 70 oc or-40 to 85 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Curren! O<V1N <Vee 

ILO Output Leakage Current VouT=Vcc 

Icc Supply Current E = VIL, G = VIL 

lcc1 Supply Current (Standby) E=VIH 

lpp Program Current Vpp =Vee 

VIL Input Low Voltage -0.1 

V1H Input High Voltage 2 

VoL Output Low Voltage loL= 2.1mA 

VoH Output High Voltage loH =-400(.1A 2.4 

Note: 1. Vee must be applied simultaneously with or before VPP and removed simultaneously or after Vpp. 

Table 7A. Read Mode AC Characteristics C1l 
(TA = 0 to 70 oc or-40 to 85 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

Test 
M27256 

Symbol A It Parameter Condition -1 -2,-20 

Min Max Min Max 

tAVOV lAce 
Address Valid to I;_= VIL, 170 200 Output Valid G =VIL 

IELOV IcE 
Chip Enable Low 

G =VIL 170 200 to Output Valid 

Output Enable -
IGLOV toE Low to Output Valid E = V1L 70 75 

IEHOZ(2) 
Chip Enable High -

I oF to Output Hi-Z G=VIL 0 35 0 55 

IGHOZ (2) 
Output Enable -

I oF High to Output Hi-Z E=VIL 0 35 0 55 

lAX OX loH 
Address Transition I;_= VIL, 0 0 to Output Transition G=VIL 

Table 78. Read Mode AC Characteristics (l) 
(TA = 0 to 70 oc or-40 to 85 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

Test 
M27256 

Symbol A It Parameter Condition -3 
Min Max Min 

IAVQV lAce 
Address Valid to I;_= V1L, 300 Output Valid G =VIL 

tELOV IcE 
Chip Enable Low 

G=VIL 300 to Output Valid 

Output Enable -
IGLQV toE Low to Output Valid E =VIL, 120 

IEHOZ(2) I oF 
Chip Enable High 

G=VIL 0 105 0 to Output Hi-Z 

IGHQZ (2) Output Enable -
I oF H1gh to Output Hi-Z E=VIL 0 105 0 

lAX OX loH 
Address Transition I;_= V1L, 0 0 
to Output Transition G=VIL 

Notes: 1. Vee must be applied Simultaneously w1th or before Vpp and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested. 

M27256 

Max Unit 

+10 uA 

+10 uA 

100 mA 

40 mA 

5 mA 

0.8 v 
Vee+ 1 v 

0.45 v 
v 

blank, -25 Unit 

Min Max 

250 ns 

250 ns 

100 ns 

0 60 ns 

0 60 ns 

0 ns 

-4 Unit 

Max 

450 ns 

450 ns 

150 ns 

130 ns 

130 ns 

ns 

~ SGS·lHOMSON 5/9 --------------- ~"1/ ~O©Al@~~l<©'lllli@Olil©fii -------------.....:.;.;:. 
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Table 8. Programming Mode DC Characteristics <1> 
(TA = 25 oc; Vee= 6V ± 0.25V; Vpp = 12.5V ± 0.3V) 

Symbol Parameter Test Condition 

lu Input Leakage Current V1L ~ V1N ~ V1H 

Icc Supply Current 

(pp Program Current E=VIL 

V1L Input Low Voltage 

V1H Input High Voltage 

VoL Output Low Voltage loL=2.1mA 

VoH Output High Voltage loH=-400rA 

V1o A9Voltage 

Min 

-0.1 

2 

2.4 

11.5 

Note. 1. Vee must be applied simultaneously w1th or before Vpp and removed Simultaneously or after Vpp. 

Table 9. Programming Mode AC Characteristics <1> 
(TA = 25 oc; Vee= 6V ± 0.25V; Vpp = 12.5V ± 0.3V) 

Symbol All Parameter Test Condition 

lA VEL lAs 
Address Valid to Chip Enable 
Low 

Ia vEL los Input Valid to Chip Enable Low 

IVPHEL lvPs Vpp High to Chip Enable Low 

lvcHEL tvcs Vee High to Chip Enable Low 

tELEH lpw Ch1p Enable Program Pulse Note2 Width (Initial) 

tELEH loPw 
Chip Enable Program Pulse Note3 Width (Overprogram) 

IEHQX toH 
Chip Enable High to Input 
Transition 

taxGL toES 
Input Transition to Output 
Enable Low 

tGLQV toE 
Output Enable Low to 
Output Valid 

tGHOZ (4) loFP 
Output Enable Low to 
Output H1·Z 

IGHAX tAH 
Output Enable H1gh to 
Address Transition 

Min 

2 

2 

2 

2 

0.95 

2.85 

2 

2 

0 

0 

Notes. 1. Vee must be applied simultaneously w1th or before Vpp and removed Simultaneously or after Vpp. 
2. The Initial Program Pulse w1dth tolerance IS 1 ms ± 5% 

Max Unit 

±10 f.lA 

100 rnA 

50 rnA 

0.8 v 
Vee+ 1 v 

0.45 v 
v 

12.5 v 

Max Unit 

f.lS 

f.lS 

f.lS 

f.lS 

1.05 ms 

78.75 ms 

f.lS 

f.lS 

150 ns 

130 ns 

ns 

3. The length of the Over-program Pulse varies from 2 85 ms to 78.95 ms, depending on the mult1phcat1on value of the iteration counter 
4 Sampled only, not 1 00% tested 

619 ~ SGS·1HOMSON .::;...o ______________ A'Y/ li'ilU©ill©rn~ll:©'ii'OO'ID~U©&l ----------------
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Figure 6. Programming and Verify Modes AC Waveforms 

AO-A14 VALID 

tAVEL --+j 
Q0-07 DATA IN DATA OUT 

hovEL--~> ..... r-+-tEHQX 

Vpp 

tVPHEL- ____.f-tGLOV tGHQZ 

Vee 

tVCHEL- : tGHAX 

11---J 
tELEH-~ _____, -tOXGL 

: 

----PROGRAM------ VERIFY---. 

Figure 7. Programming Flowchart 

Vee~ 6V, Vpp ~ 12.5V 

CHECK ALL BYTES 
Vee~ 5V, Vpp ~ SV 

Al007748 

AI00759 

DEVICE OPERATION (cont'd) 

to a particular M27256 location), before a correct 
verify occurs. Up to 25 one-millisecond pulses per 
byte are provided for before the over program pulse 
is applied. The entire sequence of program pulses 
and byte verifications is performed at Vee= 6V and 
Vpp = 12.5V. 
When the Fast Programming cycle has been com
pleted, all bytes should be compared to the original 
data with Vee= 5V and Vpp = 5V. 

Program Inhibit 

Programming of multiple M27256s in parallel with 
diff~ent data is also easily accoJ:!lplished. Except 
for E, all like inputs (including G) of the parallel 
M27256 may be ~mmon. A TTL low pulse applied 
to a M27256's E input, with Vpp = 12.5V, will 
program that M27256. A high level E input inhibits 
the other M27256s from being programmed. 

Program Verify 

A verify should be performed on the programmed 
bits to determine that they were correc!)y pro
mammed. The verify is accomplished with E = VtH, 
G = VtL and Vpp = 12.5V. 

Optional Verify 

The optional verify may be performed instead of the 
verify mode. It is performed with G = VtL, E = VtL 
(as opposed to the standard verify which has E = 
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DEVICE OPERATION (cont'd) 

VIH), and Vpp = 12.5V. The outputs will b~n a Hi-z 
state according to the signal presented tQ_ G. There
fore, all devices with Vpp = 12.5V and G = V1L will 
present data on the bus independent of theE state. 
When parallel programming several devices which 
share the common bus, Vpp should be lowered to 
Vee (6V) and the normal read mode used to exe
cute a program verify. 

Electronic Signature 
The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment for the 
purpose of automatically matching the device to be 
programmed with its corresponding programming 
algorithm. This mode is functional in the 25°C ±soc 
ambient temperature range that is required when 
programming the M27256. To activate this mode, 
the programming equipment must force 11.5V to 
12.5V on address line A9 of the M27256. Two 
identifier bytes may then be sequenced from the 
device outputs by toggling address line AO from V1L 
to V1H. All other address lines must be held at V1L 
during Electronic Signature mode. Byte 0 (AO = ViL) 
represents the manufacturer code and byte 1 (AO 
= ViH) the device identifier code. For the SGS-

ORDERING INFORMATION SCHEME 

THOMSON M27256, these two identifier bytes are 
given below. 

ERASURE OPERATION (applies to UV EPROM) 

The erasure characteristic of the M27256 is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000 A. It should be noted that sunlight and some 
type of fluor!'lscent lamps have wavelengths in the 
3000-4000 A range. Research shows that constant 
exposure to room level fluorescent lighting could 
erase a typical M27256 in about 3 years, while it 
would take approximately 1 week to cause erasure 
when exposed to direct sunlight. If the M27256 is 
to be exposed to these types of lighting conditions 
for extended periods of time, it is suggested that 
opaque lables be put over the M27256 window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M27256 is exposure to 
short wave ultraviolet light which has wavelength 
2537 A. The integrated dose (i.e. UV intensity x 
exposure time) for erasure should be a minimum 
of 15 W-sec/cm2. The erasure time with this dosage 
is approximately 15 to 20 minutes using an ultra
violet lamp with 12000 11W/cm2 power rating. The 
M27256 should be placed within 2.5cm (1 inch) of 
the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re
moved before erasure. 

Example: M27256 -1 F 1 

Speed and Vee Tolerance 

-1 170 ns, 5V ±5% 

-2 200 ns, 5V ±5% 

blank 250 ns, 5V ±5% 

-3 300 ns, 5V ±5% 

-4 400 ns, 5V ±5% 

-20 200 ns, 5V ±10% 

-25 250 ns, 5V ±1 0% 

F 

Temperature Range 

o to 70 oc 
6 -40 to 85 oc 

For a list of available options (Speed, Vee Tolerance, Package, etc) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

~8/_:::9 ____________ 1::11 ~~~©ln~~~i)J~~ --------------
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FDIP28W - 28 pin Ceramic Frit-seal DIP, with window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

B 0.40 0.55 0.016 0.022 

B1 1.17 1.42 0.046 0.056 

c 0.22 0.31 0.009 0.012 

D 38.10 1.500 

E 15.40 15.80 0.606 0.622 

E1 13.05 13.36 0.514 0.526 

e1 2.54 - - 0.100 - -
e3 33.02 - - 1.300 - -
eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

0 7.11 - - 0.280 - -
a 40 15° 40 15° 

N 28 28 

FDIP28W 

81 

E1 E 

FDIPW-a 

Drawing 1s out of scale 

~ SGS·1HOMSON 9/9 -------------- """"!/ [ij]Os::i131iimr>:II:'ii1iil©~!Jii;ill -------------= 
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M27512 

NMOS 512K (64K x 8) UV EPROM 

11 FAST ACCESS TIME: 200ns 

11 EXTENDED TEMPERATURE RANGE 

a SINGLE 5V SUPPLY VOLTAGE 

• LOW STANDBY CURRENT: 40mA max 

11 TTL COMPATIBLE DURING READ and 
PROGRAM 

11 FAST PROGRAMMING ALGORITHM 

• ELECTRONIC SIGNATURE 

a PROGRAMMING VOLTAGE: 12V 

DESCRIPTION 

The M27512 is a 524,288 bit UV erasable and 
electrically programmable memory EPROM. It is 
organized as 65,536 words by 8 bits. 

The M27512 is housed in a 28 Pin Window Ceramic 
Frit-Seal Dual-in-Line package. The transparent lid 
allows the user to expose the chip to ultraviolet light 
to erase the bit pattern. A new pattern can then be 
written to the device by following the programming 
procedure. 

Table 1. Signal Names 

AO-A15 Address Inputs 

00-07 Data Outputs 

E: Chip Enable 

GVpp Output Enable I Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

FDIP28W (F) 

Figure 1. Logic Diagram 

Vee 

16 8 

00-07 

M27512 

Vss 
AI007658 

1/10 
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Table 2. Absolute Maximum Ratings 

Symbol Parameter Value Unit 

TA Ambrent Operating Temperature Grade 1 Oto 70 oc 
Grade 6 -40 to 85 

TerAs Temperature Under Bias Grade 1 -10 to 80 oc 
Grade 6 -50 to 95 

Tsm Storage Temperature -65to 125 oc 
Vro Input or Output Voltages -o.6 to 6.5 v 
Vee Supply Voltage -o.6to6.5 v 
VAg A9Voltage -o.6to 13.5 v 
Vpp Program Supply -Q.6 to 14 v 

Note: Except for the rat1ng "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause 
permanent damage to the device. These are stress ratmgs only and operation of the dev1ce at these or any other conditions above those 
Indicated 1n the Operat1ng sect1ons of this specification 1s not 1mphed. Exposure to Absolute Max1mum Rat1ng conditions for extended periods 
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality document 

Figure 2. DIP Pin Connections 

A15 28 Vee 
A12 27 A14 

A7 26 A13 

A6 25 A8 

A5 24 A9 

A4 23 A11 

A3 22 GVpp 

A2 21 A10 

A1 20 E 
AO 19 07 
00 18 06 

01 17 05 

02 16 04 

Vss 15 03 

A100766 

DEVICE OPERATION 

The six modes of operations of the M27512 are 
listed in the Operating Modes table. A single 5V 
power supply is required in th~read mode. All 
inputs are TTL levels except for GVpp and 12V on 
A9 for Electronic Signature. 

Read Mode 

The M27512 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, add.@SS access time (tAvov) 
is equal to the delay from E to output (tELov). Data 
is available at the .Q_utputs after dela_y of tGLov from 
the falling edge of G, assuming that E has been low 
and the addresses have been stable for at least 
tAVQV-tGLQV. 

Standby Mode 

The M27512 has a standby mode which reduces 
the maximum active power current from 125mA to 
40mA. The M27512 is placed in the §!andby mode 
by applying a TTL high signal to the E input. When 
in the standby mode, the outputs are in a high 
impedance state, independent of the GVpp input. 

Two Line Output Control 

Because EPROMs are usually used in larger mem
ory arrays, the product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

-21-10.:..._ ___________ J:.V ~~tm2mc~'14 --------------
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DEVICE OPERATION (cont'd) 

For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while GVpp should be 
made a common connection to all devices in the 
array and connected to the READ line from the 
system control bus. This ensures that all dese
lected memory devices are in their low power 
standby mode and that the output pins are only 
active when data is required from a particular mem
ory device. 

System Considerations 

The power switching characteristics of fast 
EPROMs require careful decoupling of the devices. 

The supply current, Icc, has three segments that 
are of interest to the system designer :the standby 
current level, the active current level, and transient 
current peaks !h.§! are produced by the falling and 
rising edges of E. The magnitude of the transient 
current peaks is dependent on the capacitive and 
inductive loading of the device at the output. The 
associated transient voltage peaks can be sup
pressed by complying with the two line output 
control and by properly selected decoupling ca
pacitors. It is recommenced that a 111F ceramic 
capacitor be used on every device between Vee 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.71lF bulk electrolytic capacitor should be used 
between Vee and Vss for every eight devices. The 

Table 3. Operating Modes 

Mode E 

Read VtL 

Output Disable VtL 

Program VtL Pulse 

Verify VtH 

Program Inhibit VtH 

Standby VtH 

Electronic Signature VtL 

Note: X= VrH or VrL, Vro = 12V ± 0.5%. 

Table 4. Electronic Signature 

Identifier AO 07 06 as 
Manufacturer"s Code VtL 0 0 1 

Device Code VtH 0 0 0 

M27512 

bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

Programming 

When delivered, and after each erasure, all bits of 
the M27512 are in the "1" state. Data is introduced 
by selectively programming "Os" into the desired bit 
locations. Although only "Os" will be programmed, 
both "1s" and "Os" can be present in the data word. 
The only way to change a "0" to a "1" is by ultraviolet 
light erasure. The M27512 is in the programming 
mode when GVpp input is at 12.5V and E is at 
TTL-low. The data to be programmed is applied 8 
bits in parallel to the data output pins. The levels 
required for the address and data inputs are TTL. 
The M27512 can use PRESTO Programming Algo
rithm that drastically reduces the programming 
time (typically less than 50 seconds). Nevertheless 
to achieve compatibility with all programming 
equipment, the standard Fast Programming Algo
rithm may also be used. 

Fast Programming Algorithm 

Fast Programming Algorithm rapidly programs 
M27512 EPROMs using an efficient and reliable 
method suited to the production programming en
vironment. Programming reliability is also ensured 
as the incremental program margin of each byte is 
continually monitored to determine when it has 
been successfully programmed. A flowchart of the 
M27512 Fast Programming Algorithm is shown in 
Figure 8. 

GVPP A9 Q0-07 

VtL X Data Out 

VtH X Hi-Z 

Vpp X Data In 

VtL X Data Out 

Vrr X Hi-Z 

X X Hi-Z 

VtL Vro Codes 

04 03 02 01 QO Hex Data 

0 0 0 0 0 20h 

0 1 1 0 1 ODh 
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M27512 

AC MEASUREMENT CONDITIONS 

Input Rise and Fall Times 

Input Pulse Voltages 

Input and Output Timing Ref. Voltages 

::; 20ns 

0.45V to 2.4V 

0.8Vto2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.4V~ 

0.45V~ 
2.0V 

O.BV 

AI00827 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL includes JIG capacitance 

Table 5. Capacitance (1) (TA = 25 ac, f = 1 MHz) 

Symbol Parameter Test Condition Min Max 

CtN Input Capacitance VrN = OV 6 

CouT Output Capacitance VouT = OV 12 

Note: 1. Sampled only, not 1 00% tested. 

Figure 5. Read Mode AC Waveforms 

AO-A15 

tAX OX 

E" 

G 

00-07 DATA OUT 
Hr-Z 

AI00735 

AI00828 

Unit 

pF 

pF 

~~~10~-----------------------~~~@~gm~~~---------------------------
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Table 6. Read Mode DC Characteristics (1l 
(TA = 0 to 70 ac or -40 to 85 ac; Vee = 5V ± 5% or 5V ± 10%; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current 0,; VrN,; Vee 

ILO Output Leakage Current Vour =Vee 

Icc Supply Current E = VrL, G = VrL 

lcc1 Supply Current (Standby} E= VrH 

VrL Input Low Voltage -0.1 

VrH Input High Voltage 2 

VoL Output Low Voltage loL = 2.1mA 

VoH Output High Voltage loH = -400[LA 2.4 

Note: 1. Vee must be applred srmultaneously wrth or before Vpp and removed simultaneously or after VPP. 

Table 7. Read Mode AC Characteristics (1) 
(TA = 0 to 70 ac or -40 to 85 ac; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

M27512 
Test Symbol All Parameter Condition -2,-20 blank,-25 

Min Max Min 

lAVOV lAce Address Valid to Output Valid I;_= VrL, 200 
G =VrL 

IELOV IcE Chip Enable Low to Output Valid G=VrL 200 

IGLQV loE Output Enable Low to Output Valid E = VrL 75 

IEHQZ (2) I oF Chip Enable High to Output Hi-Z G =VrL 0 55 0 

IGHOZ (2) I oF Output Enable High to Output Hi-Z E = VrL 0 55 0 

lAX OX loH 
Address Transition to Output I;_= VrL, 

0 0 Transition G= VrL 

Notes: 1. Vee must be applied srmultaneously wrth or before VPP and removed srmultaneously or after Vpp. 
2. Sampled only, not 1 00% tested. 

Table 8. Programming Mode DC Characteristics (1) 
(TA = 25 ac; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Parameter Test Condition 

lu Input Leakage Current VrL 5 VrN ,; VrH 

Icc Supply Current 

lpp Program Current E= VrL 

VrL Input Low Voltage 

VrH Input High Voltage 

VoL Output Low Voltage loL = 2.1mA 

VoH Output High Voltage loH = -400!1A 

Vro A9 Voltage 

Min 

-0.1 

2 

2.4 

11.5 

Note: 1. Vee must be applred srmultaneously wrth or before VPP and removed srmultaneously or after Vpp. 

Max 

250 

250 

100 

60 

60 

Max 

±10 

150 

50 

0.8 

Vee+ 1 

0.45 

12.5 

M27512 

Max Unit 

±10 [LA 

±10 [LA 

125 mA 

40 mA 

0.8 v 
Vee+ 1 v 

0.45 v 
v 

-3 Unit 

Min Max 

300 ns 

300 ns 

120 ns 

0 105 ns 

0 105 ns 

0 ns 

Unit 

[LA 

mA 

mA 

v 
v 
v 
v 
v 
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M27512 

Table 9. MARGIN MODE AC Characteristics (1) 

(TA = 25 °C; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol All Parameter Test Condition Min 

IA9HVPH lAss VA9 High to Vpp High 2 

IVPHEL tvrs Vrr High to Chip Enable Low 2 

lA10HEH lAS10 
VA10 High to Chip Enable 1 High (Set) 

lA10LEH IAS10 
VA 10 Low to Chip Enable High 1 (Reset) 

lEXA10X lAH10 
Chip Enable Transition to 1 
VA 10 Transition 

lEXVPX lVPH 
Chip Enable Transition to Vpp 2 Transition 

lvPXA9X IAH9 
Vpp Transition to VA9 2 
Transition 

Note: 1. Vee mus1 be applied Simultaneously w1th or before Vee and removed Simultaneously or after Vee. 

Table 10. Programming Mode AC Characteristics (1) 
(TA = 25 ac; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol A It Parameter Test Condition 

lAVEL lAS 
Address Valid to Chip Enable 
Low 

tavEL tos Input Valid to Chip Enable Low 

lveHEL lves Vee High to Chip Enable Low 

lVPHEL toES Vpp High to Chip Enable Low 

lVPLVPH lPRT Vpp Rise Time 

lELEH lpw Chip Enable Program Pulse Note 2 Width (Initial) 

tELEH topw Chip Enable Program Pulse Note3 Width (Overprogram) 

lEHQX loH 
Chip Enable High to Input 
Transition 

lEHVPX lQEH Chip Enable High to Vrr 
Transition 

lVPLEL lvR Vpp Low to Chip Enable Low 

lELOV tov 
Chip Enable Low to Output 
Valid 

tEHQZ (4) toF 
Chip Enable High to Output Hi-
z 

tEHAX lAH 
Chip Enable High to Address 
Transition 

Min 

2 

2 

2 

2 

50 

0.95 

2.85 

2 

2 

2 

0 

0 

Notes. 1. Vee must be applied simultaneously w1th or before Vee and removed srmultaneously or after Vee. 
2. The lnr1ral Program Pulse w1dth 1olerance rs 1 ms ± 5%. 

Max Unit 

l!S 

l!S 

l!S 

l!S 

l!S 

l!S 

l!S 

Max Unit 

l!S 

l!S 

JlS 

l!S 

ns 

1.05 ms 

78.75 ms 

l!S 

JlS 

JlS 

1 l!S 

130 ns 

ns 

3. The length of 1he Over-program Pulse vanes from 2.85 ms to 78.95 ms, dependmg on the multrphcation value of the 1terat1on counter. 
4. Sampled only, not 1 00% tested 

6/10 ~ SGS·THOMSON =-.:-=----------------- A."YI l':llcc;oom~llili:1iii!!©!l:Deg;; -----------------
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M27512 

Figure 6. MARGIN MODE AC Waveform 

Vee 

AS 

A9 l \ 
'l.----..1- tA9HVPH tVPXA9X J 

GVpp 

~tVPHEL tEXVPX 

\ 
tA10HEH tEXA10X 

A10Set 

A10 Reset 

tA10LEH-14-

A100736B 

Note: AS High level = 5V; A9 H1gh level = 12V. 

Figure 7. Programming and Verify Modes AC Waveforms 

AO-A15 

00-07 

Vee 

GVpp 

PROGRAM -----~f--- VERIFY ----; 

AI00737 
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M27512 

Figure 8. Fast Programming Flowchart 

Vee~ 6V, Vpp ~ 12.5V 

CHECK ALL BYTES 
Vee~ 5V, Vpp ~ 5V 

DEVICE OPERATION (cont'd) 

AI007748 

The Fast Programming Algorithm utilizes two differ
ent pulse types : initial and overprogram. The du
ration of the initial E pulse(s) is 1 ms, which will then 
be followed by a longeroverprogram pulse of length 
3ms by n (n is an iteration counter and is equal to 
the number of the initial one millisecond pulses 
applied to a particular M27512 location), before a 
correct verify occurs. Up to 25 one-millisecond 
pulses per byte are provided for before the over 
program pulse is applied. . 
The entire sequence ot_program pulses IS per
formed at Vee= 6V and GVpp = 1 2.5V (byte verifi
cations at Vee= 6V and GVpp = VJL). When the Fast 
Programming cycle has been completed, all bytes 
should be compared to the original data with 
Vee= 5V. 

PRESTO Programming Algorithm 

PRESTO Programming Algorithm allows to pro
gram the whole array with a guaranted margin, in 
a typical time of less than 50 seconds (to be_ com
pared with 283 seconds for the Fast algonthm). 
This can be achieved with the SGS-THOMSON 
M2751 2 due to several design innovations de
scribed in the next paragraph that improves pro
gramming efficiency and brings adequate margin 

Figure 9. PRESTO Programming Flowchart 

Vee~ 6.25V, Vpp ~ 12.75V 

CHECK ALL BYTES 
Vee~ 5V, Vpp ~ 5V 

AI00773B 

for reliability. Before starting the programming the 
internal MARGIN MODE circuit is set in order to 
guarantee that each cell is programmed with 
enough margin. 
Then a sequence of 500J.lS program pulses are 
applied to each byte until a correct verify occurs. 
No overprogram pulses are applied since the verify 
in MARGIN MODE provides the necessary margin 
to each programmed cell. 

Program Inhibit 

Programming of multiple M2751 2s in parallel with 
different data is also easily a~omplished. Except 
forE, all like inputs (including GVpp) of the parallel 
M27512 may be comr:!}on. A TTL IQw level pulse 
applied to a M2751 2's E input, with GV pp aU2.5V, 
will program that M27512. A high level E input 
inhibits the other M2751 2s from being pro
grammed. 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were cor~ctly 
programmed. The verify is accomplished with GVpp 
and E at VJL. Data should be verified tov after the 
falling edge of E. 

~s1~1~o _________________________ ~ ~~~~~R~~~~~ -----------------------------
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Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25 ac ± 5 ac ambient 
temperature range that is required when program
ming the M27512. To activate this mode, the pro
gramming equipment must force 11.5V to 12.5V on 
address line A9 of the M27512. Two identifier bytes 
may then be sequenced from the device outputs by 
toggling address line AO from VrL to VrH. All other 
address lines must be held at VrL during Electronic 
Signature mode, except for A 14 and A 15 which 
should be high. Byte 0 (AO = VrL) represents the 
manufacturer code and byte 1 (AO = VrH) the device 
identifier code. 

ERASURE OPERATION (applies to UV EPROM) 

The erasure characteristic of the M27512 is such 
that erasure begins when the cells are exposed to 

ORDERING INFORMATION SCHEME 

Example: M27512 

Speed and Vee Tolerance 

-2 200 ns, 5V ±5% 

blank 250 ns, 5V ±5% 

-3 300 ns, 5V ±5% 

-20 200 ns, 5V ±1 0% 

-25 250 ns, 5V ±1 0% 

M27512 

light with wavelengths shorter than approximately 
4000 A. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000 A range. Research shows that constant 
exposure to room level fluorescent lighting could 
erase a typical M27512 in about 3 years, while it 
would take approximately 1 week to cause erasure 
when expose to direct sunlight. If the M27512 is to 
be exposed to these types of lighting conditions for 
extended periods of time, it is suggested that 
opaque labels be put over the M27512 window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M27512 is exposure to 
short wave ultraviolet light which has wavelength 
2537 A. 
The integrated dose (i.e. UV intensity x exposure 
time) for erasure should be a minimum of 15 
W-sec/cm2. The erasure time with this dosage is 
approximately 15 to 20 minutes using an ultraviolet 
lamp with 12000 11W/cm2 power rating. The 
M27512 should be placed within 2.5 em (1 inch) of 
the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re
moved before erasure. 

-2 F 

Pacl<age Temperature Range 

F FDIP28W 1 0 to 70 oc 
6 -40 to 85 oc 

For a list of available options {Speed, Vee Tolerance, Package, etc) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

______________ ~ ~~l~m~~&Ju»~ _____________ 9/_10 



M27512 

FDIP28W - 28 pin Ceramic Frit-seal DIP, with window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

B 0.40 0.55 0.016 0.022 

81 1.17 1.42 0.046 0.056 

c 0.22 0.31 0.009 0.012 

D 38.10 1.500 

E 15.40 15.80 0.606 0.622 

E1 13.05 13.36 0.514 0.526 

e1 2.54 - - 0.100 - -
e3 33.02 - - 1.300 - -
eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

0 7.11 - - 0.280 - -

a 40 15° 40 15° 

N 28 28 

FDIP28W 

B1 

E1 E 

FOIPW-a 

Drawing is out of scale 
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M27C64A 

64K (8K x 8) UV EPROM and OTP ROM 

• VERY FAST ACCESS TIME: 150ns 
• COMPATIBLE with HIGH SPEED 

MICROPROCESSORS, ZERO WAIT STATE 
• LOW POWER "CMOS" CONSUMPTION: 

- Active Current 30mA 
- Standby Current 1 00~ 

• PROGRAMMING VOLTAGE: 12.5V 
• ELECTRONIC SIGNATURE for AUTOMATED 

PROGRAMMING 
• HIGH SPEED PROGRAMMING 

(less than 1 minute) 

DESCRIPTION 

The M27C64A is a high speed 65,536 bit UV eras
able and electrically programmable memory 
EPROM ideally suited for microprocessor systems 
requiring large programs. It is organized as 8,192 
by 8 bits. 

The 28 pin Window Ceramic Frit-Seal Dual-in-Line 
package has transparent lid which allows the user 
to expose the chip to ultraviolet light to erase the 
bit pattern. A new pattern can then be written to the 
device by following the programming procedure. 

For applications where the content is programmed 
only on time and erasure is not required, the 
M27C64A is offered in Plastic Leaded Chip Carrier 
package. 

Table 1. Signal Names 

AO-A12 Address Inputs 

QO-Q7 Data Outputs 

E Chip Enable 

G Output Enable 

p Program 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

0 
FDIP28W (F) PLCC32 (C) 

Figure 1. Logic Diagram 

Vee Vpp 

13 8 

Q0-07 

M27e64A 

Vss 
AI008348 

1/10 



M27C64A 

Figure 2A. DIP Pin Connections 

Vpp 

A12 

A7 

A6 

A5 

A4 
A3 

A2 

A1 

AO 

00 

01 

02 

Vss 

1 

2 

3 

4 

5 

6 

7 

s 
9 

10 

11 

12 

13 

14 

"-../ 2S J 

27] 

26] 

25 1 

24 

23 

M27e64A 22 
21 

20 

19 

1S 

17 

16 

15 

AI00835 

vee 
p 
Ne 

AS 

A9 

A11 

G 
A10 

E 
Q7 

06 

05 

04 

03 

Warning: NC = No Connection 

Table 2. Absolute Maximum Ratings <1> 

Symbol Parameter 

TA Ambient Operating Temperature 

Ts1AS Temperature Under Bias 

TsTG Storage Temperature 

V1o 121 Input or Output Voltages (except A9) 

Vee Supply Voltage 

VAs 121 A9Voltage 

Vpp Program Supply Voltage 

Figure 28. LCC Pin Connections 

C\1 0... (.) 
r-...~ O...::J (.) (.) 
<1:<1: >Cl >IO... z 

(1)32 
A6 AS 

A5 A9 

A4 A11 

A3 NC 

A2 G 
A1 A10 

AO E 
Ne 07 

00 06 

~ C\1 (/)::J C")'<tltl 
00 ~Cl 000 

AI00836 

Warning: NC = No Connection, DU = Don't Use 

Value Unit 

-40to 125 oc 
-50 to 125 oc 

--65to 150 oc 
-2to7 v 

-2to7 v 

-2to 13.5 v 

-2to 14 v 

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the dev1ce at these or any other 
conditions above those ind1cated 1n the Operating sect1ons of this specif1cat1on is not 1mphed. Exposure to Absolute Maximum 
Ratmg cond1t1ons for extended penods may affect dev1ce rehab1l1ty. Refer also to the SGS·THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum DC voltage on Input or Output is -Q.5V w1th possible undershoot to -2.0V for a penod less than 20ns. Max1mum DC 
voltage on Output is Vee +0.5V with possible overshoot to Vee +2V for a penod less than 20ns. 

DEVICE OPERATION 
The modes of operation of the M27C64A are listed 
in the Operating Modes table. A single 5V power 
supply is required in the read mode. All inputs are 
TTL levels except for Vpp and 12V on A9 for Elec
tronic Signature. 

Read Mode 
The M27C64A has two control functions, both of 
which must be logically active in Qrder to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 

2110 ~ SGS·lHOMSON =-=--------------- A.'YI lllln©ll©rnll.I<©WI©l\fln©® ----------------
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be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tAvov) is equal to the delay from E to output (tELov). 
Data is available at the ou_!put after a delay of_!GLOV 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tAvav-tGLav. 

Standby Mode 

The M27C64A has a standby mode which reduces 
the active current from 30mA to 1 OO~A. The 
M27C64A is placed in the stal}9by mode by apply
ing a CMOS high signal to theE input. When in the 
standby mode, the output~re in a high impedance 
state, independent of the G input. 

Two Line Output Control 

Because EPROMs are usually used in larger mem
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

For the most efficient use of these two control lines, 
E should be decoded and us~ as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 

Table 3. Operating Modes 

Mode E G 

Read v,L v,L 

Output Disable v,L v,H 

Program v,L v,H 

Verify v,L v,L 

Program Inhibit V1H X 

Standby v,H X 

Electronic Signature v,L v,L 

Note· X= V1H or V1L, V10 = 12V ± 0.5V 

Table 4. Electronic Signature 

Identifier AO 07 06 as 
Manufacturer's Code v,L 1 0 0 

Device Code v,H 0 0 0 

M27C64A 

control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 

System Considerations 

The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg
ments that are of interest to the system designer: 
the standby current level, the active current level, 
and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output. 

The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca
pacitors. It is recommended that a 0.1 ~F ceramic 
capacitor be used on every device between Vee 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.7~F bulk electrolytic capacitor should be used 
between Vee and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

p A9 Vpp Q0-07 

v,H X Vee Data Out 

v,H X Vee Hi-Z 

V1L Pulse X Vpp Data In 

v,H X Vpp Data Out 

X X Vpp Hi-Z 

X X Vee Hi-Z 

v,H v,o Vee Codes 

04 03 02 01 ao Hex Data 

1 1 0 1 1 9Bh 

0 1 0 0 0 08h 

______________ ~ ~~~;;m~~~~~~ ____________ __._::3,:...:.1.::0 



M27C64A 

AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall Times ,; 20ns 

Input Pulse Voltages 0.4 to 2.4V 

Input and Output Timing Ref. Voltages 0.8 to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.4V~ 

0.4V 

2.0V 

o.sv 

A100826 

DEVICE 
UNDER 
TEST 

1 3V 

T 
CL includes JIG capacitance 

Table 5. Capacitance (1) (T A= 25 ac, f = 1 MHz ) 

Symbol Parameter Test Condition Min 

CIN Input Capacitance VIN = OV 

Cour Output Capacitance Vour = OV 

Note: 1. Sampled only, not 100% tested. 

Figure 5. Read Mode AC Waveforms 

AO-A12 

IAXQX 

E 

G 

Q0-07 DATA OUT 

1N914 

3.3kQ 

OUT 

CL = 100pF 

AI00828 

Max Unit 

6 pF 

12 pF 

Hi-Z 

AI00778 
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Table 6. Read Mode DC Characteristics <1> 
(T A= 0 to 70 oc or -40 to 85 oc: Vee = 5V ± 1 0%; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current OVs;ViN s;Vcc 

ILO Output Leakage Current OV $ VouT $Vee 
- -

Icc Supply Current E = VJL, G = VJL, 
louT= OmA, f = 5MHz 

teet Supply Current (Standby) TTL E=ViH 

lcc2 Supply Current (Standby) CMOS E>Vcc-0.2V 

lpp Program Current Vpp =Vee 

ViL Input Low Voltage -0.3 

ViH (2) Input High Voltage 2 

VoL Output Low Voltage loL = 2.1mA 

VoH 
Output High Voltage TTL loH =-400!lA 2.4 

Output High Voltage CMOS loH=-100!lA Vcc-0.7V 

Notes: 1. Vee must be applied Simultaneously w1th or before Vee and removed simultaneously w1th or after Vee 
2. Max1mum DC voltage on Output IS Vee +0.5V. 

Table 7. Read Mode AC Characteristics <1> 

(TA = 0 to 70 oc or-40 to 85 oc: Vee= 5V ± 10%; Vpp =Vee) 

M27C64A 

M27C64A 

Max Unit 

±10 JlA 

±10 JlA 

30 mA 

1 mA 

100 JlA 

100 !lA 

0.8 v 

Vee+ 1 v 

0.4 v 

v 

v 

Symbol All Parameter Test Condition -15 -20 -25 -30 Unit 

Min Max Min Max Min 

IAVQV lAce 
Address Valid to E = v,L, G = v,L 150 200 Output Valid 

IELQV leE 
Chip Enable Low to G =VIL 150 200 Output Valid 

Output Enable Low -
IGLQV loE to Output Valid E=VIL 75 80 

IEHQZ (2) 
Chip Enable High to -

I oF Output Hi-Z G =ViL 0 50 0 50 0 

IGHOZ(2) 
Output Enable High -

toF to Output Hi-Z E = V1L 0 50 0 50 0 

tAXQX loH 
Address Transit1on to E = v,L, G' = v,L 0 0 0 Output Transition 

Notes: 1. Vee must be applied Simultaneously w1th or before Vee and removed simultaneously with or after Vee 
2. Sampled only, not 1 00% tested. 

Max Min Max 

250 300 ns 

250 300 ns 

100 120 ns 

60 0 105 ns 

60 0 105 ns 

0 ns 
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Table 8. Programming Mode DC Characteristics (1l 
(TA = 25 oc; Vee= 6V ± 0.25V; Vpp = 12.5V ± 0.3V) 

Symbol Parameter Test Condition 

lu Input Leakage Current V1L $ V1N $ V1H 

Icc Supply Current 

lpp Program Current E = V1L 

v,L Input Low Voltage 

v,H Input High Voltage 

VoL Output Low Voltage loL=2.1mA 

VoH Output High Voltage TTL loH =-400f!A 

V1o A9 Voltage 

Min Max 

±10 

30 

30 

-0.3 0.8 

2 Vee+ 0.5 

0.4 

2.4 

11.5 12.5 

Note: 1. Vee must be applied simultaneously w1th or before VPP and removed Simultaneously or after Vpp. 

Table 9. Programming Mode AC Characteristics (t) 
(TA = 25 oc; Vee = 6V ± 0.25V; Vpp = 12.5V ± 0.3V) 

Symbol AI! Parameter Test Condition 

IAVPL lAs Address Valid to Program Low 

tovPL los Input Valid to Program Low 

IVPHPL tvps Vpp High to Program Low 

lvcHPL lves Vee High to Program Low 

tELPL tees 
Chip Enable Low to 
Program Low 

Program Pulse Width (Initial) 
tPLPH lpw 

Program Pulse Width (Over 
Program) 

IPHQX loH 
Program High to Input 
Transition 

taxGL toES 
Input Transition to Output 
Enable Low 

tGLQV toE 
Output Enable Low to 
Output Valid 

tGHQZ (2) IDFP 
Output Enable High to 
Output Hi-Z 

IGHAX IAH 
Output Enable High to 
Address Transition 

Min 

2 

2 

2 

2 

2 

0.95 

2.85 

2 

2 

0 

0 

Notes: 1. Vee must be applied Simultaneously w1th or before VPP and removed Simultaneously or after Vee 
2. Sampled only, not 1 00% tested. 

Max 

1.05 

78.75 

100 

130 

Unit 

f!A 

mA 

mA 

v 
v 

v 

v 

v 

Unit 

J.!S 

f!S 

f!S 

f!S 

f!S 

ms 

ms 

[lS 

f!S 

ns 

ns 

ns 

~6/~10~------------------------~~~~@~~~~?~ -----------------------------
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Figure 6. Programming and Verify Modes AC Waveforms 

AO-A12 X VALID 

1-- tAVPL ---+j 
Q0-07 DATA IN DATA OUT 

~tQVPL- ---- f+-tPHQX 

Vpp 

tVPHPL-+ ~-tGLQV tGHQZ 

Vee 

tVCHPL-+ tGHAX 

~tELPL-

tPLPH-~ - 1-tOXGL 

----PROGRAM------ VERIFY___.: 

Figure 7. Programming Flowchart 

Vee~ 6V, Vpp ~ 12.5V 

CHECK ALL BYTES 
tst: Vee~ GV 

2nd: Vee~ 4.2V 

AI01167 

AI00779 

Programming 

When delivered (and after each erasure for UV 
EPROM), all bits of the M27C64A are in the "1" 
state. Data is introduced by selectively program
ming ··os" into the desired bit locations. Although 
only "Os" will be programmed, both "1 s" and "Os" 
can be present in the data word. The only way to 
change a "0" to a "1" is by die exposition to ultra
violet light (UV EPROM). The M27C64A is in the 
QJ"OgrC!!!Jming mode when Vpp input is at 12.5V, and 
E and Pare atTTL-Iow. The data to be programmed 
is applied 8 bits in parallel to the data output pins. 
The levels required for the address and data inputs 
are TTL. Vee is specified to be 6V ± 0.25V. 

High Speed Programming 

The high speed programming algorithm, described 
in the flowchart, rapidly programs the M27C64A 
using an efficient and reliable method, particularly 
suited to the production programming environ
ment. An individual device will take around 1 minute 
to program. 

Program Inhibit 

Programming of multiple M27C64A in parallel with 
diffe..~:.ent data is also easily accor:!}Piished. Except 
for E, all like inputs including G of the parallel 
M27C64A may be com!!Jon. A TTL l_gw level pulse 
applied to a M27C64A E input, with P low and Vpp 
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DEVICE OPERATIONS (cont'd) 

~ 12.5V, will program that M27C64A. A high level 
E input inhibits the other M27C64A from being 
programmed. 

Program Verify 
A verify (read) should be performed on the pro
grammed bits to determine that they were correctlY 
prog_@.mmed,_ The verify is accomplished with E 
and Gat V1L, Pat V1H, Vpp at 12.5V and Vee at 6V. 

Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C ±soc ambient 
te~perature range that is required when program
ming the M27C64A. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line A9 of the M27C64A, with 
Vpp=Vcc=5V. Two identifier bytes may then be 
sequenced from the device outputs by toggling 
address line AO from V1L to V1H- All other address 
lines must be held at V1L during Electronic Signa
ture mode. 

Byte 0 (AO=ViL) represents the manufacturer code 
and byte 1 (AO=VIH) the device identifier code. For 

ORDERING INFORMATION SCHEME 

the SGS-THOMSON M27C64A, these two identi
fier bytes are given in Table 4 and can be read-out 
on outputs QO to 07. 

ERASURE OPERATION (applies to UV EPROM) 

The erasure characteristics of the M27C64A is 
such that erasure begins when the cells are ex
posed to light with wavelengths shorter than ap
proximately 4000 A. It should be noted that sunlight 
and some type of fluorescent lamps have wave
lengths in the 3000-4000 A range. Research 
shows that constant exposure to room level fluo
rescent lighting could erase a typical M27C64A in 
about 3 years, while it would take approximately 1 
week to cause erasure when exposed to direct 
sunlight. If the M27C64A is to be exposed to these 
types of lighting conditions for extended periods of 
time, it is suggested that opaque labels be put over 
the M27C64A window to prevent unintentional era
sure. The recommended erasure procedure for 
the M27C64A is exposure to short wave ultraviolet 
light which has a wavelength of 2537 A. The inte
grated dose (i.e. UV intensity x exposure time) for 
erasure should be a minimum of 15 W-sec/cm2. 
The erasure time with this dosage is approximately 
15 to 20 minutes using an ultraviolet lamp with 
12000 uW/cm2 power rating. The M27C64A should 
be placed within 2.5 em (1 inch) of the lamp tubes 
dunng the erasure. Some lamps have a filter on 
their tubes which should be removed before erasure. 

Example: M27C64A -15 F 1 TR 

Speed Temperature Range Option 

-15 150 ns F 1 Oto70°C X Additional 

-20 200 ns c 6 -40 to 85 oc Burn-in 

-25 250 ns TR 
Tape & Reel 
Packing 

-30 300 ns 

For a list of available options (Speed, Package, etc ... ) refer to the current Memory Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

"'8/..:.;10:...._ ___________ iifi ~~~~-~«~ -------------
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FDIP28W - 28 pin Ceramic Frit-seal DIP, with window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

B 0.40 0.55 0.016 0.022 

B1 1.17 1.42 0.046 0.056 

c 0.22 0.31 0.009 0.012 

D 38.10 1.500 

E 15.40 15.80 0.606 0.622 

E1 13.05 13.36 0.514 0.526 

e1 2.54 - - 0.100 - -
e3 33.02 - - 1.300 - -
eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

0 7.11 - - 0.280 - -
a 40 15° 40 15° 

N 28 28 

FDIP28W 

B1 

E1 E 

FDIPW-a 

Drawing IS out of scale 

--------------~ ~~©lHW&'~i!~~ ____________ ::::,91_:_::,10 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier - rectangular 

Symb 
mm 

Typ Min Max 

A 2.54 3.56 

A1 1.52 2.41 

B 0.33 0.53 

81 0.66 0.81 

D 12.32 12.57 

D1 11.35 11.56 

D2 9.91 10.92 

E 14.86 15.11 

E1 13.89 14.10 

E2 12.45 13.46 

e 1.27 - -

N 32 

Nd 7 

Ne 9 

CP 0.10 

PLCC32 

D 
01 

r--~-------f 0 
I 
I I I 
I 
I 

i ~ E1 
I 
I 
I 

' 
I 

Ne 

I 

I I I 

1~~-~j p 

PLCC 

Draw1ng 1s out of scale 

E 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -

32 

7 

9 

I 

D2/E2 9~' 
I I I 

0 CP 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 

""10::._/1.:..:0:...._ ___________ ~ ~~~;;mg~rt~:~~ _____________ _ 
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256K (32K x 8) UV EPROM and OTP ROM 

• VERY FAST ACCESS TIME: 70ns 

• COMPATIBLE with HIGH SPEED 
MICROPROCESSORS, ZERO WAIT STATE 

• LOW POWER "CMOS" CONSUMPTION: 
- Active Current 30mA 

- Standby Current 1 OO~A 
• PROGRAMMING VOLTAGE: 12.75V 

• ELECTRONIC SIGNATURE for AUTOMATED 
PROGRAMMING 

• PROGRAMMING TIMES of AROUND 3sec. 
(PRESTO II ALGORITHM) 

DESCRIPTION 

The M27C256B is a high speed 262,144 bit UV 
erasable and electrically programmable memory 
EPROM ideally suited for microprocessor systems. 
It is organized as 32,768 by 8 bits. 

The 28 pin Window Ceramic Frit-Seal Dual-in-Line 
package has a transparent lid which allows the user 
to expose the chip to ultraviolet light to erase the 
bit pattern. A new pattern can then be written to the 
device by following the programming procedure. 

For applications where the content is programmed 
only one time and erasure is not required, the 
M27C256B is offered in Plastic Dual-in-Line, Plas
tic Leaded Chip Carrier, and Plastic Thin Small 
Outline packages. 

Table 1. Signal Names 

AO·A14 Address Inputs 

00·07 Data Outputs 

E Chip Enable 

G Output Enable 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

FDIP28W (F) 

PLCC32 (C) 

Figure 1. Logic Diagram 

2s\~br 
'yWtYrifl 
PDIP28 (B) 

TSOP28 (N) 
8 x 13.4mn 

Vee Vpp 

15 8 

00·07 

M27C256B 

Vss 
AI007558 

1/12 
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Table 2. Absolute Maximum Ratings (1) 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature --40 to 125 oc 

TBIAS Temperature Under Bias -50 to 125 oc 

TsTG Storage Temperature -65 to 150 oc 
v,o(21 Input or Output Voltages (except A9) -2 to 7 v 
Vee Supply Voltage -2!0 7 v 

VA9(2) A9 Voltage -2 to 13.5 v 
Vpp Program Supply Voltage -2to 14 v 

Notes: 1. Except for the rating ''Operating Temperature Range'', stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device These are stress ratings only and operation of the device at these or any other 
cond1t1ons above those 1nd1cated 1n the Operating sect1ons of th1s specification 1s not implied Exposure to Absolute Maximum 
Rat1ng conditions for extended penods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. M1n1mum DC voltage on Input or Output JS -0.5V w1th possible undershoot to -2.0V tor a penod less than 20ns. Max1mum DC 
voltage on Output 1s Vee +0.5V with possible overshoot to Vee +2V for a penod less than 20ns. 

Figure 2A. DIP Pin Connections Figure 28. LCC Pin Connections 

Vpp 
A12 2 

A? 3 

A6 4 

'J 28 Vee 
27 A14 

26 A13 

25 AS 

A5 5 24 A9 

A4 6 23 A11 

A3 7 22 G 
A2 S M27C256B 21 A 10 

A1t 9 20 E 
AO[ 10 19 07 

00 11 18 06 

01 [ 12 17 05 

02[ 13 16 04 

Vss[14 1s 03 

A100756 

Figure 2C. TSOP Pin Connections 

G 
A11 

A9 

AS 

A13 

A14 

Vee 
Vpp 
A12 

A? 

A6 

AS 

A4 

A3 

A10 

E 
07 

06 

OS 
04 

03 

Vss 
02 

01 

00 

AO 

A1 

A2 

N a_ 0~ M 
1'- ~ a..::J (,).,..... ...--

5, ~ ~ ~_,;, ;; ~-
G)32 

pAs A6 
AS PA9 
A4 PA11 
A3 pNc 
A2 9 M27C256B 25 pG 
A1 A10 

AO E 
NC p07 
00 06 

17 

~'N''Ul::J"'"':n' 
OOUloOOO 

> 
AI00757 

Warnmg: NC =No ConnectiOn, DU = Dontt Use. 

DEVICE OPERATION 

The modes of operation of the M27C256B are 
listed in the Operating Modes. A single 5V power 
supply is required in the read mode. All inputs are 
TIL levels except for Vpp and 12V on A9 for Elec
tronic Signature. 

Read Mode 

The M27C256B has two control functions, both of 
which must be logically active in Qrder to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, the address access time 

2/12 ~ SGS·lHOMSON ---------------- .,_""fl [ij]Di!':ill@ffi~~i!':llliii©J!Di!':~ -----------------
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DEVICE OPERATION (cont'd) 

(tAvav) is equal to the delay from E to butput (tELav). 
Data is available at the o~put after delay of_!GLOV 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tAVQV-tGLQV. 

Standby Mode 

The M27C256B has a standby mode which re
duces the active current from 30 mA to 1 OOJ.!A. The 
M27C256B is placed in the stan@y mode by ap
plying a CMOS high signal to the E input. When in 
the standby mode, the outputs 1!!:_e in a high imped
ance state, independent of the G input. 

Two Line Output Control 

Because EPROMs are usually used in larger mem
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

Table 3. Operating Modes 

Mode E G 

Read VtL VtL 

Output Disable v,L VtH 

Program V1L Pulse VtH 

Verify VIH v,L 

Program Inhibit VtH VtH 

Standby V1H X 

Electronic Signature V1L V1L 

Note: X = VtH or VtL, Vto = 12V ± 0.5V 

Table 4. Electronic Signature 

Identifier AD Q7 Q6 as 
Manufacturer's Code VtL 0 0 1 

Device Code VIH 1 0 0 

M27C256B 

For the most efficient use of these two control lines, 
E should be decoded and us~ as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is desired from a particular memory device. 

System Considerations 

The power switching characteristics of Advance 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg
ments that are of interest to the system designer: 
the standby current level, the active current level, 
and transient current peaks t!!_at are produced by 
the falling and rising edges of E. The magnitude of 
this transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output. The associated transient voltage peaks can 
be suppressed by complying with the two line 
output control and by properly selected decoupling 
capacitors. It is recommended that a 0.1 JlF ceramic 
capacitor be used on every device between Vee 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 

A9 Vpp 00-07 

X Vee Data Out 

X Vee Hi·Z 

X Vpp Data In 

X VPP Data Out 

X Vpp Hi-Z 

X Vee Hi·Z 

V10 Vee Codes 

04 Q3 Q2 01 QD Hex Data 

0 0 0 0 0 20h 

0 1 1 0 1 8Dh 

---------------------------~~~@~~~~~4------------------------3~/~12 
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AC MEASUREMENT CONDITIONS 

Input Rise and Fall T1mes ~ 20ns 

Input Pulse Voltages 0.4V to 2.4V 

Input and Output Timing Ref. Voltages 0.8V to 2.0V 

Note that Output Hi-Z is defined as the point where data 
1s no longer dnven. 

Figure 3. AC Testing Input Output Waveforms 

2.4V~ 

0.4V 

2.0V 

o.sv 

AIOOB26 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL Includes JIG capac1tance 

Table 5. Capacitance <1> (TA = 25 oc, f = 1 MHz) 

Symbol Parameter Test Condition Min Max 

CiN Input Capacitance V1N = OV 6 

Cour Output Capacitance Vour=OV 12 

Note: 1. Sampled only, not 100% tested. 

Table 6. Read Mode DC Characteristics <1> 

Al00828 

Unit 

pF 

pF 

(TA = 0 to 70°C, -40 to 85°C, -40 to 1 05°C or -40 to 125°C; Vee= 5V ± 5% or 5V ± 1 0%; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current OV ~ V1N ~Vee 

ILO Output Leakage Current OV ~ Vour ~Vee 

Icc Supply Current E = V1L, G = V1L, 
lour= OmA, f = 5MHz 

lcc1 Supply Current (Standby) TTL E=VIH 

lee2 Supply Current (Standby) CMOS E> Vee-0.2V 

lpp Program Current Vpp =Vee 

V1L Input Low Voltage -o.3 

V1H (2) Input High Voltage 2 

VoL Output Low Voltage loL = 2.1mA 

VoH 
Output High Voltage TTL loH=-1mA 3.6 

Output High Voltage CMOS loH = -1 OOf.LA Vec-0.7V 

Notes: 1. Vee must be applied Simultaneously with or before VPP and removed simultaneously or after Vpp. 
2. Max1mum DC voltage on Output IS Vee +0.5V. 

Max Unit 

±10 f.LA 

±10 f.LA 

30 mA 

1 mA 

100 f.LA 

100 f.LA 

0.8 v 
Vee+ 1 v 

0.4 v 
v 
v 

_~_12 __________________________ ~~~@~~m~~~ll -----------------------------
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Table 7 A. Read Mode AC Characteristics (1l 
(TA = 0 to 70°C, --40 to 85°C, --40 to 1 05°C or --40 to 125°C; Vee= 5V ± 5% or 5V ± 1 0%; Vpp =Vee) 

M27C2568 

Symbol All Parameter Test Condition -70 -80 -90 Unit 

Min Max Min Max Min Max 

IAVQV lAce Address Valid to Output Valid E = V1L, G = V1L 70 80 90 ns 

IELOV IcE Chip Enable Low to Output Valid G =VIL 70 80 90 ns 

IGLQV loE Output Enable Low to Output Valid E = V1L 35 40 40 ns 

IEHQZ (2) I oF Chip Enable High to Output Hi-Z G = v,L 0 30 0 30 0 30 ns 

IGHQZ (2) I oF Output Enable High to Output Hi-Z E = v,L 0 30 0 30 0 30 ns 

lAX OX loH 
Address Transition to E = v,L, G = v,L 0 0 0 ns Output Transition 

Table 78. Read Mode AC Characteristics (1l 
(TA = 0 to 70°C, --40 to 85°C, --40 to 1 05°C or --40 to 125°C; Vee= 5V ± 5% or 5V ± 1 0%; Vpp = Vee) 

M27C2568 

Symbol All Parameter Test Condition -10 -12 

Min Max Min Max 

IAVQV lAce Address Valid to Output Valid E = V1L, G = V1L 100 120 

IELQV IcE Chip Enable Low to Output Valid G= v,L 100 120 

IGLOV toE Output Enable Low to Output Valid E = v,L 50 60 

IEHOZ (2) loF Chip Enable High to Output Hi-Z G =VIL 0 30 0 40 

tGHQZ (2) I oF Output Enable High to Output Hi-Z E = V1L 0 30 0 40 

Address Transition to - -
lAX OX loH Output Transition E = VJL, G = VJL 0 0 

Notes: 1. Vee must be appl1ed Simultaneously w1th or before Vee and removed Simultaneously or after Vee. 
2. Sampled only, not 1 00% tested. 

Figure 5. Read Mode AC Waveforms 

AO-A14 

tAXOX -fool---! 

00-07 DATA OUT 

-15/-20/-25 Unit 

Min Max 

150 ns 

150 ns 

65 ns 

0 50 ns 

0 50 ns 

0 ns 

HI-Z 

A100758 

'="= SCS·THOMSON 5/12 ---------------- ·A""f/ u:iilitllil@~~lli!l;liTiil@l'lJD©© --------------'---
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Table 8. Programming Mode DC Characteristics (1l 
(TA = 25 °C; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current V1L ~ VJN ~ VJH ±10 ~A 

Icc Supply Current 50 mA 

lpp Program Current E = V1L 50 mA 

V1L Input Low Voltage -Q.3 0.8 v 
VJH Input High Voltage 2 Vee+ 0.5 v 
VoL Output Low Voltage loL= 2.1mA 0.4 v 
VoH Output High Voltage TIL loH = -1mA 3.6 v 
V10 A9 Voltage 11.5 12.5 v 

Note: 1. Vee must be appl1ed simultaneously with or before Vee and removed Simultaneously or after Vee. 

Table 9. Programming Mode AC Characteristics (1l 
(TA = 25 ac; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol All Parameter Test Condition Min Max Unit 

lA VEL lAs Address Valid to Chip Enable Low 2 ~s 

!QVEL los Input Valid to Chip Enable Low 2 ~s 

tvPHEL tvps Vpp High to Chip Enable Low 2 ~s 

tveHEL tves Vee High to Chip Enable Low 2 ~s 

tELEH trw Chip Enable Program Pulse Width 95 105 ~s 

tEHQX toH Chip Enable High to Input Transition 2 ~s 

toxGL toES Input Transition to Output Enable Low 2 ~s 

IGLOV toE Output Enable Low to Output Valid 100 ns 

IGHQZ loFP Output Enable High to Output Hi-Z 0 130 ns 

tGHAX IAH Output Enable High to Address Transition 0 ns 

Note: 1. Vee must be appl1ed Slmullaneously w1th or before Vee and removed Simultaneously or after Vee. 

DEVICE OPERATION (cont'd) 

4.7JlF bulk electrolytic capacitor should be used 
between Vee and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

Programming 

When delivered (and after each erasure for UV 
EPROM), all bits of the M27C256B are in the '1' 

state. Data is introduced by selectively program
ming '0' into the desired bit locations. Although only 
'0' will be programmed, both '1' and '0' can be 
present in the data word. The only way to change 
a '0' to a '1' is by die exposition to ultraviolet light 
(UV EPROM). The M27C2568 is in the program
ming mode when Vpp input is at 12.75 V, and E is 
at TTL-low. The data to be programmed is applied 
8 bits in parallel to the data output pins. The levels 
required for the address and data inputs are TTL. 
Vee is specified to be 6.25 V ± 0.25 V. 

=6/.:.:12=------------- £.fi ~~~©'W~J!~lj --------------
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Figure 6. Programming and Verify Modes AC Waveforms 

AO-A14 =t VALID 

tAVEL--j 

00-07 DATA IN DATA OUT 

hovEL-- _.I--+- tEHQX 

Vpp 

tVPHEL- .---r-tGLQV tGHQZ 

Vee -f._ tVCHEL- tGHAX : 

1\-..J 
tELEH-~ ,._. -tOXGL 

: 

'+----PROGRAM --..;.oc----- VERIFY____.; 

Figure 7. Programming Flowchart 

Vee= 6.25V, Vpp = 12.75V 

CHECK ALL BYTES 
1st: Vee= ev 

2nd: V cc = 4.2V 

AI00760B 

A100759 

PRESTO II Programming Algorithm 

PRESTO II Programming Algorithm allows to pro
gram the whole array with a guaranteed margin, in 
a typical time of 3.5 seconds. Programming with 
PRESTO II involves the application of a sequence 
of 1 0011s program pulses to each byte until a correct 
verify occurs. During programming and verify op
eration. a MARGIN MODE circuit is automatically 
activated in order to guarantee that each cell is 
programmed with enough margin. No overpro
gram pulse is applied since the verify in MARGIN 
MODE provides necessary margin to each pro
grammed cell. 

Program Inhibit 

Programming of multiple M27C256Bs in parallel 
with differerrt data is also easily accof!JPiished. 
Except for E, all like inputs including G of the 
parallel M27C256B may be common=- A TTL low 
level pulse applied to a M27C256B's E input, with 
Vpp at 12.75 V, will program that M27C256B. A 
high level E input inhibits the other M27C256Bs 
from being programmed. 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were corr~tly 
progr_ammed. The verify is accomplished with G at 
VJL, Eat VJH, Vpp at 12.75V and Vee at 6.25V. 

_____________ ~ ~i©m~~l'J~Jl------------7""'=12 
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M27C256B 

Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C ±soc ambient 
temperature range that is required when program
ming the M27C256B. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line A9 of the M27C256B, with Vee = 
Vpp = 5V. Two identifier bytes may then be se
quenced from the device outputs by toggling ad
dress line AO from V1L to ViH· All other address lines 
must be held at V1L during Electronic Signature 
mode. Byte 0 (AO=ViL) represents the manufac
turer code and byte 1 (AO=VIH) the device identifier 
code. For the SGS-THOMSON M27C256B, these 
two identifier bytes are given in Table 4 and can be 
read-out on outputs QO to 07. 

ORDERING INFORMATION SCHEME 

ERASURE OPERATION (applies for UV EPROM) 

The erasure characteristics of the M27C256B is 
such that erasure begins when the cells are ex
posed to light with wavelengths shorter than ap
proximately 4000 A. It should be noted that sunlight 
and some type of fluorescent lamps have wave
lengths in the 3000-4000 A range. Research shows 
that constant exposure to room level fluorescent 
lighting could erase a typical M27C256B in about 
3 years, while it would take approximately 1 week 
to cause erasure when exposed to direct sunlight. 
If the M27C256B is to be exposed to these types 
of lighting conditions for extended periods of time, 
it is suggested that opaque labels be put over the 
M27C256B window to prevent unintentional era
sure. The recommended erasure procedure for the 
M27C256B is exposure to short wave ultraviolet 
light which has wavelength 2537A. The integrated 
dose (i.e. UV intensity x exposure time) for erasure 
should be a minimum of 15 W-sec/cm2. The era
sure time with this dosage is approximately 15 to 
20 minutes using an ultraviolet lamp with 12000 
f.!W/cm2 power rating. The M27C256B should be 
placed within 2.5 em (1 inch) of the lamp tubes 
during the erasure. Some lamps have a filter on 
their tubes which should be removed before era
sure. 

Example: M27C256B -70 X C 1 TR 

Speed Package Option 

-70 70 ns X ±5% F FDIP28W X Additional 

-80 80 ns blank ±10% 8 PDIP28 3 --40 to 125 ac Burn-in 

-90 90 ns c PLCC32 6 --40 to 85 oc TR Tape & Reel 
Packing 

-10 100 ns N TSOP28 7 --40 to 1 05 oc 
-12 120 ns 8 x 13.4mm 

-15 150 ns 

-20 200 ns 

-25 250 ns 

For a list of available options (Speed, Vee Tolerance, Package, etc ... ) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

=8/~1~2 _________________________ ~~~@~~~~qJ» -----------------------------
88 



M27C2568 

FDIP28W - 28 pin Ceramic Frit-seal DIP, with window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

B 0.40 0.55 0.016 0.022 

B1 1.17 1.42 0.046 0.056 

c 0.22 0.31 0.009 0.012 

D 38.10 1.500 

E 15.40 15.80 0.606 0.622 

E1 13.05 13.36 0.514 0.526 

e1 2.54 - - 0.100 - -
e3 33.02 - - 1.300 - -

eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

0 7.11 - - 0.280 - -

a 40 15° 40 15° 

N 28 28 

FDIP28W 

81 

E1 E 

FDIPW-a 

Draw1ng is out of scale 

"="= SGS·ntOMSON 9/12 ------,------------ .._..,1 [ij]Q©OO©rn!.ffi~©lhlo~ ------------""-= 
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M27C2568 

PDIP28 - 28 pin Plastic DIP, 600 mils width 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 3.94 5.08 0.155 0.200 

A1 0.38 1.78 O.D15 0.070 

A2 3.56 4.06 0.140 0.160 

B 0.38 0.56 0.015 0.021 

81 1.14 1.78 0.045 0.070 

c 0.20 0.30 0.008 0.012 

D 34.70 37.34 1.366 1.470 

E 14.80 16.26 0.583 0.640 

E1 12.50 13.97 0.492 0.550 

e1 2.54 - - 0.100 - -

eA 15.20 17.78 0.598 0.700 

L 3.05 3.82 0.120 0.150 

s 1.02 2.29 0.040 0.090 

a oo 15° oo 15° 

N 28 28 

PDIP28 

.,Fl. 
E1 E 

PDIP 

Draw1ng is out of scale 

10112 ~ SGS-1HOMSON .:..:::..=------------ lt.""f/ l':IIC©Ii2©rn~rn©WJ©>!!~ --------------
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Symb 

A 

A1 

B 

81 

0 

01 

02 

E 

E1 

E2 

e 

N 

Nd 

Ne 

CP 

PLCC32 

PLCC32 - 32 lead Plastic Leaded Chip Carrier - rectangular 

mm 

Typ Min Max 

2.54 3.56 

1.52 2.41 

0.33 0.53 

0.66 0.81 

12.32 12.57 

11.35 11.56 

9.91 10.92 

14.86 15.11 

13.89 14.10 

12.45 13.46 

1.27 - -

32 

7 

9 

0.10 

D 

01 

I I 

Ne: ~ ~ E1 E 

I 

~ ~ ~-~--q====-.t 
PLCC 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -

32 

7 

9 

I 

D2/E2 8~' 
I I I 

o CP 

M27C256B 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 

Drawmg IS out of scale 

'='= SGS-1HOMSON 11112 -------------- A."'fl iio1u!!;ll:l©J~~~I!;1rn!lill\IJ~I!;fli ---------------'--"-= 
91 



M27C2568 

TSOP28 - 28 lead Plastic Thin Small Outline, 8 x 13.4mm 

Symb 
mm 

Typ Min 

A 1.00 

A1 

A2 0.9S 

B 

c 0.10 

D 13.10 

01 11.70 

E 7.90 

e o.ss -

L 0.30 

a oo 

N 28 

CP 

TSOP28 

2 ~----

I 

2~t 

7 

D1 

D 

Draw1ng is out of scale 

Max 

1.2S 

0.20 

1.0S 

0.30 

0.21 

13.70 

11.90 

8.2S 

-

0.70 

so 

0.10 

21 

I 

~ E 

I 

8 

inches 

Typ Min 

0.039 

0.037 

0.004 

O.S16 

0.461 

0.311 

0.022 

0.012 

oo 

28 

~' 
I I I 
I I I 

Max 

0.049 

0.008 

0.041 

0.012 

0.008 

O.S39 

0.469 

0.32S 

0.028 

so 

0.004 

.;_:12:c../1;_cc2c_ ___________ !Yi ~~©m~:~~~ _____________ _ 
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M87C257 
ADDRESS LATCHED 

256K (32K x 8) UV EPROM and OTP ROM 

• INTEGRATED ADDRESS LATCH 

• VERY FAST ACCESS TIME: ?Ons 

• COMPATIBLE with HIGH SPEED 
MICROPROCESSORS, ZERO WAIT STATE 

• LOW POWER "CMOS" CONSUMPTION: 

- Active Current 30mA 

- Standby Current 1 0011A 

• PROGRAMMING VOLTAGE: 1 2.75V 

• ELECTRONIC SIGNATURE for AUTOMATED 
PROGRAMMING 

• PROGRAMMING TIMES of AROUND 3sec. 
(PRESTO II ALGORITHM) 

DESCRIPTION 

The M87C257 is a high speed 262,144 bit UV 
erasable and electrically programmable memory 
EPROM. The M87C257 incorporates latches for all 
address inputs to minimize chip count, reduce cost, 
and simplify the design of multiplexed bus systems. 

The 28 pin Window Ceramic Frit-Seal Dual-in-Line 
package has a transparent lid which allows the user 
to expose the chip to ultraviolet light to erase the 
bit pattern. A new pattern can then be written to the 
device by following the programming procedure. 

For applications where the content is programmed 
only one time and erasure is not required, the 
M87C257 is offered in Plastic Leaded Chip Carrier, 
package. 

Table 1. Signal Names 

AD- A14 Address Inputs 

Q0-07 Data Outputs 

E Chip Enable 
-
G Output Enable 
-
ASVpp Address Strobe I Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

FDIP28W (F) 

Figure 1. Logic Diagram 

AO-A14 

E 

G 

ASVpp 

15 

Vee 

M87C257 

Vss 

PLCC32 (C) 

8 

00-07 

AIOD9288 

1/11 
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M87C257 

Figure 2A. DIP Pin Connections 

ASVpp 1 --cJ 28 pvcc 
A12 2 27 pA14 

A7 3 26 bA13 

A6 4 2S bAa 

AS s 24 pA9 

A4 6 23 pA11 

A3 7 
M87C2S7 

22 bG 

A2 8 21 bA10 

A1 9 20 PE 
AO[ 10 19 bo7 

00 11 18 b 06 

01 12 17 bas 
02 13 16 bo4 

Vss 14 1S b03 
AI00929 

Table 2. Absolute Maximum Ratings <1l 

Symbol Parameter 

TA Ambient Operating Temperature 

TsiAS Temperature Under Bias 

Tsm Storage Temperature 

Vlol21 Input or Output Voltages (except A9) 

Vee Supply Voltage 

VAg 121 A9 Voltage 

Vpp Program Supply Voltage 

Figure 28. LCC Pin Connections 

A6 

AS 

A4 

A3 

A2 9 

A1 

AD 

NC 

QO 

0.. 
0.. 

N> u"" "' I'- ;;:1~ 5 u~ ;;: -< >-< 

G)32 

T-N CI):JC")..q-1..0 
00(J)o000 

> 

A8 

A9 

A11 

NC 

G 

A10 

E 
07 

06 

AI00930 

Warning: NC = No Connection, DU = Dont't Use. 

Value Unit 

-40 to 125 oc 

-50 to 125 oc 
-65 to 150 oc 
-2to 7 v 
-2 to 7 v 
-2 to 13.5 v 

-2to 14 v 
Notes: 1. Except for the rat1ng "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 

may cause permanent damage to the dev1ce. These are stress ratings only and operation of the device at these or any other 
cond1t1ons above those 1nd1cated 1n the Operat1ng sections of thiS specifiCation is not Implied Exposure to Absolute Maximum 
Rat1ng cond1t1ons for extended penods may affect dev1ce reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum DC voltage on Input or Output is -Q.5V w1th possible undershoot to -2.0V for a penod less than 20ns. Maximum DC 
voltage on Output is Vee +0 5V with possible overshoot to Vee +2V for a penod less than 20ns. 

DEVICE OPERATION 

The modes of operation of the M87C257 are listed 
in the Operating Modes. A single 5V power supply 
is required in the read mode. All inputs are TTL 
levels except for Vpp and 12V on A9 for Electronic 
Signature. 

Read Mode 

The M87C257 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 

~2/~1~1--------------------------~~~~~~~~~~~~~ ------------------------------
94 



be used to gate data to the output pins, inde
pendent of device selection. Assuming tha1...!_he 
addresses are stable (AS = V1H) or latched (AS= 
VIL}, the adQ.ress access time (tAvov) is equal to the 
delay from E to output (tELov). Data is available at 
the_gutput after delay Qf tGLOV from the falling edge 
of G, assuming that E has been low and the ad
dresses have been stable for at least tAvov-tGLOV. 

The M87C257 reduces the hardware interface in 
multiplexed address-data bus systems. The proc
essor multiplexed bus (ADO-AD?) may be tied to 
the M87C257's address and data pins. No sepa
rate address latch is needed because the 
M87C257 latches all address inputs when AS is 
low. 

Standby Mode 

The M87C257 has a standby mode which reduces 
the active current from 30mA to 1 OOf.lA (Address 
Stable). The M87C257 is placed in the standb_y 
mode by applying a CMOS high signal to the E 
input. When in the standby mode, the outputs are 
in a high impedance state, independent of the G 
input. 

Two Line Output Control 
Because EPROMs are usually used in larger mem
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 

Table 3. Operating Modes 

Mode E G 

Read (Latched Address) V1L Y1L 

Read (Applied Address) Y1L V1L 

Output Disable V1L ViH 

Program v,L Pulse Y1H 

Verify Y1H Y1L 

Program Inhibit Y1H Y1H 

Standby Y1H X 

Electronic Signature v,L v,L 

Note: X = V,H or Vtc. V1o = 12V ± 0.5V 

Table 4. Electronic Signature 

Identifier AO 07 06 05 

Manufacturer's Code v,L 0 0 1 

Device Code YiH 1 0 0 

M87C257 

memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

For the most efficient use of these two control lines, 
E should be decoded and us~W as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is desired from a particular memory device. 

System Considerations 

The power switching characteristics of Advance 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg
ments that are of interest to the system designer: 
the standby current level, the active current level, 
and transient current peaks tt!_at are produced by 
the falling and rising edges of E. The magnitude of 
this transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output. The associated transient voltage peaks can 
be suppressed by complying with the two line 
output control and by properly selected decoupling 

-
A9 ASVpp 00-07 

X YiL Data Out 

X v,H Data Out 

X X Hi-Z 

X Vpp Data In 

X Vpp Data Out 

X Vpp Hi-Z 

X X HI-Z 

Y1o Y1L Codes 

Q4 Q3 02 01 00 Hex Data 

0 0 0 0 0 20h 

0 0 0 0 0 SOh 

r=::-= SGS·ntOMSON 3/11 -------------- l!:.""f/ lio'Ju©Cii3J[~~©m©l'!lu~ -------------=c.:....:. 
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M87C257 

AC MEASUREMENT CONDITIONS 

Input Rise and Fall Times 

Input Pulse Voltages 

Input and Output Timing Ref. Voltages 

,; 20ns 

0.4V to 2.4V 

0.8Vto 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

24V~ 

0.4V 

2.0V 

O.BV 

AI00826 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL includes JIG capacitance 

1N914 

3 3kQ 

CL = 100pF 

Table 5. Capacitance (1) (T A= 25 oc, f = 1 MHz ) 

Symbol Parameter Test Condition Min Max 

GtN Input Capacitance VtN= OV 6 

CouT Output Capacitance VouT = OV 12 

Note: 1. Sampled only. not 100% tested. 

Table 6. Read Mode DC Characteristics (1) 

OUT 

AI00828 

Unit 

pF 

pF 

(T A= 0 to 70°C, -40 to 85°C, -40 to 1 05°C or -40 to 125°C; Vee= 5V ± 5% or 5V ± 1 0%; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current OV,; VtN,; Vee 

lw Output Leakage Current OV,; VouT,; Vee 

Icc Supply Current E = VrL, G = VrL, 
louT= OmA, I = 5MHz 

lcc1 
Supply Current E = VrH. ASVpp = VrH, Address Switching 
(Standby) TTL 

E = VtH, ASVpp = VtL, Address Stable 

E 2: Vee- 0.2V, ASVpp 2: Vee- 0.2V, 

lcc2 
Supply Current (Standby) Address Switching 
CMOS 

E 2: Vee- 0.2V, ASVpp = Vss, 
Address Stable 

lpp Program Current Vpp =Vee 

VtL Input Low Voltage -0.3 

VtH 121 Input High Voltage 2 

VoL Output Low Voltage loL = 2.1mA 

VoH Output High Voltage loH =-1mA Vcc-O.BV 

Notes: 1. Vee must be applred simultaneously with or before VPP and removed Simultaneously or after VPP. 
2. Maxrmum DC voltage on Output is Vee +0.5V. 

Max Unit 

±10 ~A 

±10 ~A 

30 mA 

10 mA 

1 mA 

6 mA 

100 ~A 

100 ~A 

0.8 v 
Vee+ 1 v 

0.4 v 
v 

~4/~1~1--------------------------~~~~@~~~~1~~ ------------------------------
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Figure 5. Read Mode AC Waveforms 

AO-A14 ~- X VALID 
--' 

"IIASLAX -- tAVASL 

ASVpp -{ 
------. 

IASHASL 

~IASLGL 

-IAVOV 

~ IGLOV _. 

- tELOV-

00-07 

DEVICE OPERATION (cont'd) 

capacitors. It is recommended that a 0.1 !-iF ceramic 
capacitor be used on every device between Vee 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.7!1F bulk electrolytic capacitor should be used 
between Vee and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

Programming 

When delivered (and after each erasure for UV 
EPROM), all bits of the M87C257 are in the "1" 
state. Data is introduced by selectively program
ming "Os" into the desired bit locations. Although 
only "Os" will be programmed, both "1 s" and "Os" 
can be present in the data word. The only way to 
change a "0" to a "1" is by die exposition to ultra
violet light (UV EPROM). The M87C257 is in the 
prog_@.mming mode when Vpp input is at 12.75 V, 
and E is at TTL-low. The data to be programmed 
is applied 8 bits in parallel to the data output pins. 
The levels required for the address and data inputs 
are TTL. Vee is specified to be 6.25 V ± 0.25 V. 

M87C257 

..................... 

X ...................... 

tAXOX _j._ 

1 
1.- tEHOZ-

1 
1.-- tGHQZ-

HI-Z 
DATA OUT 

A100931 

PRESTO II Programming Algorithm 

PRESTO II Programming Algorithm allows to pro
gram the whole array with a guaranteed margin, in 
a typical time of 3.5 seconds. Programming with 
PRESTO II involves the application of a sequence 
of 1 0011s program pulses to each byte until a correct 
verify occurs. During programming and verify op
eration, a MARGIN MODE circuit is automatically 
activated in order to guarantee that each cell is 
programmed with enough margin. No overpro
gram pulse is applied since the verify in MARGIN 
MODE provides necessary margin to each pro
grammed cell. 

Program Inhibit 

Programming of multiple M87C257s in parallel with 
diffei_ent data is also easily acco~lished. Except 
for E, all like inputs including G of the parallel 
M87C257 may be comm_Q_n. A TTL low level pulse 
applied to a M87C257's E input, with Vpp at 12.75 
V, will program that M87C257. A high level E input 
inhibits the other M87C257s from being pro
grammed. 

r.== SGS·lHOMSON 5/11 -------------- l!t.."'f/ ll:U@OO©"~~&ul\!©iillJ@i0 -------------=---'-'-
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M87C257 

Table 7A. Read Mode AC Characteristics <1> 
(TA = 0 to 70°C, -40 to 85°C, -40 to 1 05°C or -40 to 125°C; Vee= 5V ± 5% or 5V ± 1 0%; VPP =Vee) 

Test 
M87C257 

Symbol AI! Parameter 
Condition -70 -80 -90 Unit 

Min Max Min Max Min Max 

IAVQV lAce Address Valid to Output Valid E = VrL, G = VrL 70 80 90 ns 

IAVASL IAL 
Address Valid to Address 7 7 7 ns Strobe Low 

IASHASL ILL Address Strobe High to 35 35 35 ns Address Strobe Low 

lAS LAX ILA 
Address Strobe Low to 

20 20 20 ns Address Transition 

IASLGL ILOE 
Address Strobe Low to Output 20 20 20 ns Enable Low 

IELOV leE 
Chip Enable Low to G =VrL 70 80 90 ns Output Valid 

IGLQV toE 
Output Enable Low to 

E=VrL 35 40 40 ns Output Valid 

IEHOZ (2) 
Chip Enable Hrgh to -

toF Output Hr-Z G = VrL 0 30 0 40 0 40 ns 

IGHQZ (2) loF 
Output Enable High to 

E= VrL 0 30 0 40 0 40 ns 
Output Hi-Z 

IAXQX loH 
Address Transrtion to E.= VrL, 0 0 0 ns Output Transition G = VrL 

Table 78. Read Mode AC Characteristics <1> 

(T A= 0 to 70°C, -40 to 85°C, -40 to 1 05°C or -40 to 125°C; Vee = 5V ± 5% or 5V ± 1 0%; Vpp = Vee) 

M87C257 
Symbol AI! Parameter Test 

Condition -10 -12 -15 

Min Max Min Max Min Max 

tAVOV tACC 
Address Valrd to Output !;_= VrL, 100 120 Valid G =VrL 

IAVASL IAL 
Address Valid to Address 7 7 7 Strobe Low 

IASHASL ILL 
Address Strobe High to 

35 35 35 Address Strobe Low 

IASLAX ILA 
Address Strobe Low to 

20 20 20 Address Transition 

IASLGL ILQE 
Address Strobe Low to 

20 20 20 Output Enable Low 

Chip Enable Low to -
tELQV IcE Output Valid G =VrL 100 120 

tGLQV toE 
Output Enable Low to 

E= VrL 40 50 Output Valid 

IEHOZ (2) loF 
Chip Enable High to G =VrL 0 30 0 40 0 Output Hi-Z 

tGHOZ (2) 
Output Enable High to -

toF Output Hi-Z E = VrL 0 30 0 40 0 

IAXOX loH 
Address Transition to E.= VrL, 0 0 0 Output Transition G =VrL 

Notes: 1. Vee must be applred srmultaneously wrth or before Vee and removed simultaneously or after Vee 
2. Sampled only, not 1 00% tested 

150 

150 

60 

40 

40 

-20 Unit 

Min Max 

200 ns 

15 ns 

50 ns 

30 ns 

30 ns 

200 ns 

70 ns 

0 40 ns 

0 40 ns 

0 ns 

=-6/-'--11'-------------- t== SGS·THOMSON JIJ."'!I [lj]O©Iiil©~~~©1i1:B©i!!D©i!i ----------------
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Table 8. Programming Mode DC Characteristics (1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Parameter Test Condition 

lu Input Leakage Current V1L ~ V1N ~ V1H 

Icc Supply Current 

lpp Program Current E = ViL 

V1L Input Low Voltage 

V1H Input High Voltage 

VoL Output Low Voltage loL=2.1mA 

VoH Output High Voltage TIL loH =-1mA 

VID A9 Voltage 

Min 

-0.3 

2 

Vee ·O.BV 

11.5 

Note: 1. Vee must be applied simultaneously w1th or before VPP and removed Simultaneously or atter Vpp. 

Table 9. Programming Mode AC Characteristics (1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol All Parameter 

lA VEL lAs Address Valid to Chip Enable Low 

lovEL los Input Valid to Chip Enable Low 

IVPHEL lvPs Vpp High to Chip Enable Low 

IVCHEL lvcs Vee High to Chip Enable Low 

tELEH lpw Chip Enable Program Pulse Width 

IEHOX loH Chip Enable High to Input Transition 

loxGL IOES Input Transition to Output Enable Low 

tmov toE Output Enable Low to Output Valid 

tGHQZ IDFP Output Enable High to Output Hi·Z 

IGHAX IAH Output Enable High to Address Transition 

Test Condition 

Note: 1. Vee must be applied simultaneously w1th or before Vpp and removed simultaneously or atter Vpp 

M87C257 

Max Unit 

±10 ;tA 

50 rnA 

50 rnA 

0.8 v 
Vee+ 0.5 v 

0.4 v 
v 

12.5 v 

Min Max Unit 

2 ;ts 

2 ;tS 

2 ;ts 

2 ;tS 

95 105 f.lS 

2 ;ts 

2 ;ts 

100 ns 

0 130 ns 

0 ns 
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M87C257 

Figure 6. Programming and Verify Modes AC Waveforms 

AO-A14 VALID 

tAVEL--j 

Q0-07 DATA IN DATA OUT 

i:="tOVEL- -+!---+ tEHQX 

ASVpp 

tVPHEL- .__rtGLQV tGHQZ 

Vee 

tVCHEL- tGHAX 

IL--l 
tELEH-~ - -tQXGL 

: 

---- PROGRAM ---i+--- VERIFY ----IOi 

Figure 7. Programming Flowchart 

Vee= 6.25V. Vpp = 12.75V 

CHECK ALL BYTES 
tst: Vee= sv 

2nd. Vee= 4.2V 

AI00760B 

AI00557 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were corr~tly 
progr_ammed. The verify is accomplished with G at 
V1L, Eat V1H, Vpp at 12.75V and Vee at 6.25V. 

Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C ± soc ambient 
temperature range that is required when program
ming the M87C257. 

To activate this mode, the programming equipment 
must force 11.5V to 12.5V on address line A9 of the 
M87C257, with Vee= Vpp = 5V. Two identifier bytes 
may then be sequenced from the device outputs by 
toggling address line AO from V1L to V1H. All other 
address lines must be held at V1L during Electronic 
Signature mode. Byte 0 (AO=ViL) represents the 
manufacturer code and byte 1 (AO=ViH) the device 
identifier code. When A9 = V1o, AS need not be 
toggled to latch each identifier address. For the 
SGS-THOMSON M87C257, these two identifier 
bytes are given in Table 4 and can be read-out on 
outputs QO to 07. 

=8/~1~1 _____________ ~~i~@~~i~~ ----------------
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ERASURE OPERATION (applies for UV EPROM) 

The erasure characteristics of the M87C257 is such 
that erasure begins when the cells are exposed to 
light w,ith wavelengths shorter than approximately 
4000 A. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000 A range. Research shows that constant 
exposure to room level fluorescent lighting could 
erase a typical M87C257 in about 3 years, while it 
would take approximately 1 week to cause erasure 
when exposed to direct sunlight. If the M87C257 is 
to be exposed to these types of lighting conditions 
for extended periods of time, it is suggested that 

ORDERING INFORMATION SCHEME 

M87C257 

opaque labels be put over the M87C257 window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M87C257 is exposure to 
short .wave ultraviolet light which has wavelength 
2537A. The integrated dose (i.e. UV intensity x 
exposure time) for erasure should be a minimum 
of 15 W-sec/cm2• The erasure time with this dos
age is approximately 15 to 20 minutes using an 
ultraviolet lamp with 12000 11W/cm2 power rating. 
The M87C257 should be placed within 2.5 em (1 
inch) of the lamp tubes during the erasure. Some 
lamps have a filter on their tubes which should be 
removed before erasure. 

Example: M87C257 -10 X F 1 X 

Speed Package Option 

-70 70 ns X ±5% F FDIP28W X Additional 

-80 80 ns blank ±10% c PLCC32 3 -40 to 125 oc Burn-in 

-90 90 ns 6 -40 to 85 oc TR Tape & Reel 
Packing 

-10 100 ns 7 -40 to 105 oc 
-12 120 ns 

-15 150 ns 

-20 200 ns 

For a list of available options (Speed, Vee Tolerance, Package, etc ... ) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. . 

--------------/:.V ~it1H!I'l~~J1------------_:!.9:...'/1~1 
101 



M87C257 

FDIP28W - 28 pin Ceramic Frit-seal DIP, with window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

B 0.40 0.55 O.Q16 0.022 

81 1.17 1.42 0.046 0.056 

c 0.22 0.31 0.009 0.012 

D 38.10 1.500 

E 15.40 15.80 0.606 0.622 

E1 13.05 13.36 0.514 0.526 

e1 2.54 - - 0.100 - -
e3 33.02 - - 1.300 - -
eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

0 7.11 - - 0.280 - -
a 40 15° 40 15° 

N 28 28 

FDIP28W 

81 

E1 E 

FDIPW-a 

Drawing is out of scale 

.:..:10::._,1:.._:1 ___________ /:fi ~~mu~~~~ ____________ _ 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 
mm 

Typ Min 

A 2.54 

A1 1.52 

8 0.33 

81 0.66 

0 12.32 

01 11.35 

02 9.91 

E 14.86 

E1 13.89 

E2 12.45 

e 1.27 -

N 32 

Nd 7 

Ne 9 

CP 
PLCC32 

D 

01 

PLCC 

Drawrng is out of scale 

Max 

3.56 

2.41 

0.53 

0.81 

12.57 

11.56 

10.92 

15.11 

14.10 

13.46 

-

0.10 

I 

~ E1 E 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -
32 

7 

9 

I 

D21E2 8~' 
I I I 

o CP 

M87C257 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 

______________ i..V ~~~m2m~~©~ ____________ 1_1,_11 





M27C512 

512K (64K x 8) UV EPROM and OTP ROM 

• VERY FAST ACCESS TIME: 60ns 
• COMPATIBLE with HIGH SPEED 

MICROPROCESSORS, ZERO WAIT STATE 
• LOW POWER "CMOS" CONSUMPTION: 

- Active Current 30mA 

- Standby Current 1 0011A 
• PROGRAMMING VOLTAGE: 12.75V 
• ELECTRONIC SIGNATURE for AUTOMATED 

PROGRAMMING 
• PROGRAMMING TIMES of AROUND 6sec. 

(PRESTO liB ALGORITHM) 

DESCRIPTION 

The M27C512 is a high speed 524,288 bit UV 
erasable and electrically programmable EPROM 
ideally suited for applications where fast turn
around and pattern experimentation are important 
requirements. Its is organized as 65,536 by 8 bits. 

The 28 pin Window Ceramic Frit-Seal Dual-in-Line 
package has transparent lid which allows the user 
to expose the chip to ultraviolet light to erase the 
bit pattern. A new pattern can then be written to the 
device by following the programming procedure. 

For applications where the content is programmed 
only one time and erasure is not required, the 
M27C512 is offered in Plastic Dual-in-Line, Plastic 
Thin Small Outline and Plastic Leaded Chip Carrier 
packages. 

Table 1. Signal Names 

AD- A15 Address Inputs 

Q0-07 Data Outputs 

E Chip Enable 

GVpp Output Enable I Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

FDIP28W (F) PDIP28 (B) 

PLCC32 (C) TSOP28 (N) 
8 x 13.4mm 

Figure 1. Logic Diagram 

Vee 

16 8 

Q0-07 

M27C512 

Vss 
AI00761B 

1/13 



M27C512 

Table 2. Absolute Maximum Ratings (1) 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature --40 to 125 oc 
TstAs Temperature Under Bias -50 to 125 oc 
TsTG Storage Temperature -65 to 150 oc 
Vto 12l Input or Output Voltages (except A9) -2to 7 v 
Vee Supply Voltage -2to 7 v 

VAs 12l A9 Voltage -2to 13.5 v 
Vpp Program Supply Voltage -2 to 14 v 

Notes: 1. Except for the rating "Operating Temperature Range··. stresses above those l1sted in the Table "Absolute Max1mum Rat1ngs" 
may cause permanent damage to the device. These are stress ratings only and operation of the dev1ce at these or any other 
condrtrons above those indrcated 1n the Operatrng sectrons of thrs specrficatron is not implied Exposure to Absolute Maximum 
Ratmg conditiOns for extended penods may affect dev1ce rel1ab1hty. Refer also to the SGS-THOMSON SURE Program and other 
relevant qual1ty documents 

2. M1n1mum DC voltage on Input or Output IS -0.5V w1th poss1ble undershoot to -2 OV for a penod less than 20ns. Max1mum DC 
voltage on Output IS Vee +0.5V with possible overshoot to Vee +2V for a penod less than 20ns. 

Figure 2A. DIP Pin Connections 

A15 1 '-../ 2S pvcc 
A12 2 27 PA14 
A7 3 26 PA13 
A6 4 25 pAs 
A5 5 24 PA9 
A4 6 23 PA11 
A3 7 

M27C512 ~~ pGVpp 

A2 8 pA10 
A1 9 20 pE: 
AO 10 19 07 

00 11 1S poe 
01 12 17 bo5 

02 13 16 04 

Vss 14 15 03 

AI00762 

Figure 2C. TSOP Pin Connections 

GVpp 

A11 

A9 
AS 

A13 

A14 

Vee 
A15 

A12 

A7 

A6 

A5 

A4 

A3 

A tO 

E 
07 
06 

05 

04 

03 

Vss 
02 

01 

00 

AO 

At 
A2 

Figure 28. LCC Pin Connections 

r---.~~=>8:::!~ 
<t<t<tO><t;::, 

CD 32 
pAs A6 

A5 pA9 
A4 PA11 
A3 PNC 
A2 9 M27C512 25 pGVpp 
A1 pAtO 

AO pE: 
NC[ pm 
oor p 06 

17 

~~';i;~~~';;;' 
OO!foOOO 

AI00763 

Warning: NC = No Connection, DU = Don't Use 

DEVICE OPERATION 

The modes of operations of the M27C512 are listed 
in the Operating Modes table. A single 5V power 
supply is required in the__!:ead mode. All inputs are 
TTL levels except for GVpp and 12V on A9 for 
Electronic Signature. 

Read Mode 

The M27C512 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tAvov) is equal to the delay from E to output (tELov). 

_2/_1_3 _____________ ~ ~~~~m~ml"~~ ---------------



DEVICE OPERATION (cont'd) 

Data is available at the ou!Qut after a delay of_!GLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tAvav-tGLav. 

Standby Mode 

The M27C512 has a standby mode which reduces 
the active current from 30mA to 1 OO~A The 
M27C512 is placed in the stal}9by mode by apply
ing a CMOS high signal to the E input. When in the 
standby mode, the output~re in a high impedance 
state, independent of the GVpp input. 

Two Line Output Control 

Because EPROMs are usually used in larger mem
ory arrays, the product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

For the most efficient use of these two control lines, 
E should be decoded and us~ as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 

Table 3. Operating Modes 

Mode E 

Read VtL 

Output Disable VIL 

Program V1L Pulse 

Program Inhibit V1H 

Standby VIH 

Electronic Signature V1L 

Note: X = VtH or VtL, Vto = 12V ± O.SV 

Table 4. Electronic Signature 

Identifier AO 07 QG as 
Manufacturer's Code V1L 0 0 1 

Device Code VtH 0 0 1 

M27C512 

System Considerations 

The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc. has three seg
ments that are of interest to the system designer: 
the standby current level, the active current level, 
and transient current peaks tb_at are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output. The associated transient voltage peaks 
can be suppressed by complying with the two line 
output control and by properly selected decoupling 
capacitors. It is recommended that a 0.1 ~F ce
ramic capacitor be used on every device between 
Vee and Vss. This should be a high frequency 
capacitor of low inherent inductance and should be 
placed as close to the device as possible. In addi
tion, a 4. ?J.LF bulk electrolytic capacitor should be 
used between Vee and Vss for every eight devices. 
The bulk capacitor should be located near the 
power supplyconnection point. The purpose of the 
bulk capacitor is to overcome the voltage drop 

·caused by the inductive effects of PCB traces. 

Programming 

When delivered (and after each erasure for UV 
EPROM), all bits of the M27C512 are in the '1' 
state. Data is introduced by selectively program
ming '0' into the desired bit locations. Although only 
'0' will be programmed, both '1' and '0' can be 
present in the data word. The only way to change 
a '0' to a '1' is by die exposure to ultraviolet light 
(UV EPROM). The M27C512 is in the pro.Q.ram
ming mode when Vpp input is at 12. 75V and E is at 

GVpp A9 QO-Q7 

VtL X Data Out 

V1H X Hi-Z 

Vpp X Data In 

Vpp X Hi-Z 

X X Hi-Z 

V1L V1o Codes 

Q4 Q3 02 01 QO Hex Data 

0 0 0 0 0 20h 

1 1 1 0 1 3Dh 

______________ ~ ~~;m•~ ____________ 3=-'-'-=-13 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall Times 

Input Pulse Voltages 

Input and Output Timing Ref. Voltages 

~ 20ns 

0.4V to 2.4V 

0.8Vto 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

24V~ 

0.4V 

2.0V 

0 BV 

AI00826 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL includes JIG capacitance 

Table 5. Capacitance (1) (T A= 25 oc, f = 1 MHz ) 

Symbol Parameter Test Condition Min 

c,N Input Capacitance V1N = OV 

GouT Output Capacitance VouT = OV 

Note. 1. Sampled only, not 1 00% tested. 

Table 6. Read Mode DC Characteristics <1l 

Max 

6 

12 

(TA = 0 to 70 °C, -40 to 85 oc or -40 to 125 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current OV ~ V1N ~Vee 

ILO Output Leakage Current OV ~ VouT ~Vee 
- -

Icc Supply Current E = v,L, G = v,L, 
louT= OmA, f = 5MHz 

lcc1 Supply Current (Standby) TTL E= V1H 

lcc2 Supply Current (Standby) CMOS E > Vcc-0.2V 

lpp Program Current Vpp =Vee 

v,L Input Low Voltage -Q.3 

v,H 12l Input High Voltage 2 

VoL Output Low Voltage loL = 2.1 rnA 

VoH 
Output High Voltage TTL loH =-1mA 3.6 

Output High Voltage CMOS loH = -1 OO}lA Vcc-0.7V 

Notes: 1. Vee must be applied s1mu11aneously w1th or before VPP and removed Simultaneously or after Vpp 
2. Max1mum DC voltage on Output IS Vee +0.5V. 

Max 

±10 

±10 

30 

1 

100 

10 

0.8 

Vee+ 1 

0.4 

AI00828 

Unit 

pF 

pF 

Unit 

~A 

~A 

rnA 

rnA 

~A 

~A 

v 

v 

v 

v 

v 

~4/~1~3--------------------------~ ~~~@~~~~~ ------------------------------
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Table 7A. Read Mode AC Characteristics <1l 
(TA = 0 to 70 oc, -40 to 85 oc or-40 to 125 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

M27C512 
Symbol A It Parameter Test Condition -60 -70 -80 -90 

Min Max Min Max Min Max Min Max 

IAVQV lAce 
Address Valid to E = VIL. G = VIL 60 70 80 90 
Output Valid 

IELOV leE 
Chip Enable Low to 

G =Vil 60 70 80 90 Output Valid 

Output Enable Low to -
tGLQV toE Output Valid E = V1L 30 35 40 40 

tEHOZ(2) toF 
Chip Enable High to 

G=VIL 0 25 0 30 0 30 0 30 Output Hi-Z 

tGHOZ(2) 
Output Enable High to -

toF Output Hi-Z E=ViL 0 25 0 30 0 30 0 30 

tAX OX toH 
Address Transition to E = VIL, G = VIL 0 0 0 0 Output Transition 

Table 78. Read Mode AC Characteristics <1l 
(TA = 0 to 70 oc, -40 to 85 oc or -40 to 125 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

M27C512 

Symbol All Parameter Test Condition -10 -12 

Min Max Min Max 

IAVQV lAce Address Valid to Output Valid E = VIL, G = VIL 100 120 

IELQV IcE Chip Enable Low to Output Valid G=VIL 100 120 

IGLQV toE Output Enable Low to Output Valid E=VIL 40 50 

tEHOZ(2) toF Chip Enable High to Output Hi-Z G =ViL 0 30 0 40 

IGHQZ(2) I oF Output Enable High to Output Hi-Z E=VIL 0 30 0 40 

tAX OX toH 
Address Transition to E = VIL, G = ViL 0 0 Output Transition 

Notes. 1. Vee must be applied simultaneously w1th or before Vpp and removed Simultaneously or after Vpp, 
2. Sampled only, not 1 00% tested 

Figure 5. Read Mode AC Waveforms 

AO-AIS 

Q0-07 DATA OUT 

-15/-20/-25 

Min Max 

150 

150 

60 

0 50 

0 50 

0 

H1-Z 

AI00735 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

r== SGS·ntOMSON 5/13 --------------- A.""f/ ~~©IIJ@~~I<©'iJ!iil@li1JD©@ -------------..:::..:..::. 
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Table 8. Programming Mode DC Characteristics <1> 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Parameter Test Condition 

lu Input Leakage Current V1L :5 V1N :5 ViH 

Icc Supply Current 

lpp Program Current E=VIL 

V1L Input Low Voltage 

Min Max 

±10 

50 

50 

-0.3 0.8 

V1H Input High Voltage 2 Vee+ 0.5 

VoL Output Low Voltage loL = 2.1mA 0.4 

VoH Output High Voltage TTL loH=-1mA 3.6 

V1o A9 Voltage 11.5 12.5 

Note: 1. Vee must be applied Simultaneously w1th or before VPP and removed simultaneously or after Vpp 

Table 9. MARGIN MODE AC Characteristics <1> 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol All Parameter Test Condition Min 

tA9HVPH tAS9 VA9 H1gh to Vpp High 2 

tvPHEL tvps Vpp High to Chip Enable Low 2 

IAtOHEH IAStO VA10 High to Chip Enable High (Set) 1 

tAtOLEH IAS10 VA 10 Low to Chip Enable High (Reset) 1 

tEXA10X tAH10 Chip Enable Transition to VA10 Transition 1 

IEXVPX IVPH Chip Enable Transition to Vpp Transition 2 

IVPXA9X IAH9 Vpp Transition to VA9 Transition 2 

Note: 1. Vee must be applied Simultaneously w1th or before Vpp and removed Simultaneously or after Vpp. 

Table 10. Programming Mode AC Characteristics <1> 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol All Parameter 

lA VEL lAs Address Valid to Chip Enable Low 

Ia vEL los Input Valid to Chip Enable Low 

tvcHEL tvcs Vee High to Chip Enable Low 

tvPHEL toES Vpp High to Chip Enable Low 

tvPLVPH tPRT Vpp Rise Time 

IELEH lpw Chip Enable Program Pulse Width (Initial) 

IEHQX toH Chip Enable High to Input Transition 

IEHVPX IOEH Chip Enable High to Vpp Transition 

tvPLEL lvR Vpp Low to Chip Enable Low 

tELOV tov Chip Enable Low to Output Valid 

tEHQZ (2) IDFP Chip Enable High to Output Hi-Z 

IEHAX IAH Chip Enable High to Address Transition 

Test Condition Min 

2 

2 

2 

2 

50 

95 

2 

2 

2 

0 

0 

Notes: I. Vee must be applied Simultaneously w1th or before v •• and removed Simultaneously or after v ••. 
2. Sampled only, not 100% tested. 

Unit 

!lA 
rnA 

rnA 

v 
v 
v 
v 
v 

Max Unit 

11S 

11S 

11S 

11S 

11S 

11S 

11S 

Max Unit 

11S 

11S 

11S 

11S 

ns 

105 11S 

11S 

J.IS 

J.IS 

1 11S 

130 ns 

ns 

;:;6/..:.;13"-------------i.W ~~~~"'~JI--------------
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Figure 6. MARGIN MODE AC Waveforms 

Vee 

AS 

A9 1 \ 
'I.--e- tA9HVPH tVPXA9X .I 

GVpp 

!:=::ltVPHEL tEXVPX 

\ 
tA10HEH tEXA10X 

A10Set 

A10 Reset 

tA10LEH--
AI00736B 

Note: AS High level= 5V; A9 High level= 12V. 

Figure 7. Programming and Verify Modes AC Waveforms 

AO-A15 

Q0-07 

Vee 

GVpp 

PROGRAM -----~f---- VERIFY _______.; 

AI00737 

______________ ~ ~~m~~f!~~t-------------'-'7/...:..0.13 
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M27C512 

Figure 8. Programming Flowchart 

Vee= 6.25V, Vpp = 12.75V 

CHECK ALL BYTES 
1st: Vee= ev 

2nd: Vee= 4.2V 

DEVICE OPERATION (cont'd) 

AI007388 

TTL-low. The data to be programmed is applied 8 
bits in parallel to the data output pins. The levels 
required for the address and data inputs are 
TTL. Vee is specified to be 6.25V ± 0.25V. 

The M27C512 can use PRESTO liB Programming 
Algorithm that drastically reduces the programming 
time (typically less than 6 seconds). Nevertheless 
to achieve compatibility with all programming 
equipments, PRESTO Programming Algorithm can 
be used as well. 

PRESTO liB Programming Algorithm 

PRESTO liB Programming Algorithm allows the 
whole array to be programmed with a guaranteed 
margin, in a typical time of 6.5 seconds. This can 
be achieved with SGS-THOMSON M27C512 due 
to several design innovations described in the 
M27C512 datasheet to improve programming effi
ciency and to provide adequate margin for reliabil
ity. Before starting the programming the internal 

MARGIN MODE circuit is set in order to guarantee 
that each cell is programmed with enough margin. 
Then a sequence of 1 OOJ.!S program pulses are 
applied to each byte until a correct verify occurs. 
No overprogram pulses are applied since the verify 
in MARGIN MODE provides the necessary margin. 

Program Inhibit 

Programming of multiple M27C512s in parallel with 
different data is also easily accomplished. Except 
for E, all like inputs including GVpp of the parallel 
M27C512 may be comf!!.on. A TTL low level pulse 
applied to a M27C512's E input, with Vpp at :!_2.75V, 
will program that M27C512. A high level E input 
inhibits the other M27C512s from being pro
grammed. 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were corr~tly 
programmed. The verify is accomplished with G at 
ViL· Data should be verified with tELOV after the 
falling edge of E. 
Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C ± sac ambient 
temperature range that is required when program
ming the M27C512. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line A9 of the M27C512. Two identifier 
by1es may then be sequenced from the device 
outputs by toggling address line AO from V1L to V1H. 
All other address lines must be held at V1L during 
Electronic Signature mode. 

Byte 0 (AO=ViL) represents the manufacturer code 
and by1e 1 (AO=ViH) the device identifier code. For 
the SGS-THOMSON M27C512, these two identi
fier bytes are given in Table 4 and can be read-out 
on outputs QO to 07. 

ERASURE OPERATION (applie~ for UV 
EPROM) 

The erasure characteristics of the M27C512 is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000 A. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000 A range. 

:::B/..:..13::_ ___________ i:1j ~~~@1H2m~~~l1--------------
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Research shows that constant exposure to room 
level fluorescent lighting could erase a typical 
M27C512 in about 3 years, while it would take 
approximately 1 week to cause erasure when ex
posed to direct sunlight. If the M27C512 is to be 
exposed to these types of lighting conditions for 
extended periods of time, it is suggested that 
opaque labels be put over the M27C512 window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M27C512 is exposure to 

ORDERING INFORMATION SCHEME 

M27C512 

short Vfave ultraviolet light which has wavelength 
2537 A. The integrated dose (i.e. UV intensity x 
exposure time) for erasure should be a minimum 
of 15 W-sec/cm2. The erasure time with this dosage 
is approximately 15 to 20 minutes using an ultra
violet lamp with 12000 11W/cm2 power rating. The 
M27C512 should be placed within 2.5 em (1 inch) 
of the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re
moved before erasure. 

Example: M27C512 -70 X C 1 TR 

Speed Package Option 

-60 60 ns X ±5% F FDIP28W X Additional 

-70 70 ns blank ± 10% B PDIP28 
Burn-in 

-80 80 ns c PLCC32 6 -40 to 85 oc TR Tape & Reel 
Packing 

-90 90 ns N TSOP28 

-10 100 ns 
8x 13.4mm 

-12 120 ns 

-15 150 ns 

-20 200 ns 

-25 250 ns 

For a list of available options (Speed, Vee Tolerance, Package, etc ... ) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

---------------------------~~~~~~~~~~------------------------9~/~13 
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M27C512 

FDIP28W - 28 pin Ceramic Frit-seal DIP, with window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

B 0.40 0.55 0.016 0.022 

81 1.17 1.42 0.046 0.056 

c 0.22 0.31 0.009 0.012 

D 38.10 1.500 

E 15.40 15.80 0.606 0.622 

E1 13.05 13.36 0.514 0.526 

e1 2.54 - - 0.100 - -

e3 33.02 - - 1.300 - -

eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

0 7.11 - - 0.280 - -
a 40 15° 40 15° 

N 28 28 

FDIP28W 

B1 

E1 E 

FDIPW-a 

Drawing is out of scale 

.:.:10~/1~3 __________ r=-= SGS·lHOMSON lt."'fl !lOoJU©OO©~~~~@i!C©B --------------
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M27C512 

PDIP28 - 28 pin Plastic DIP, 600 mils width 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 3.94 5.08 0.155 0.200 

A1 0.38 1.78 O.Q15 0.070 

A2 3.56 4.06 0.140 0.160 

B 0.38 0.56 0.015 0.021 

81 1.14 1.78 0.045 0.070 

c 0.20 0.30 0.008 0.012 

D 34.70 37.34 1.366 1.470 

E 14.80 16.26 0.583 0.640 

E1 12.50 13.97 0.492 0.550 

e1 2.54 - - 0.100 - -

eA 15.20 17.78 0.598 0.700 

L 3.05 3.82 0.120 0.150 

s 1.02 2.29 0.040 0.090 

a. oo 15° oo 15° 

N 28 28 

PDIP28 

E1 E 

PDIP 

Drawing is out of scale 

------------ ~'I SGS·lHOMSON _________ ___;1c.:..:1/~13 
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M27C512 

PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 
mm 

Typ Min Max 

A 2.54 3.56 

A1 1.52 2.41 

8 0.33 0.53 

81 0.66 0.81 

0 12.32 12.57 

01 11.35 11.56 

02 9.91 10.92 

E 14.86 15.11 

E1 13.89 14.10 

E2 12.45 13.46 

e 1.27 - -

N 32 

Nd 7 

Ne 9 

CP 0.10 

PLCC32 

D 

01 

I I 

Ne! ~ ~ E1 E 

~-~-~ ~--q::::==::.........t 
PLCC 

Drawing is out of scale 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -
32 

7 

9 

I 

D21E2 8~' 
I I I 

o CP 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 

.:.;12::.,1.:.:3:..._ ___________ £.W ~~m~~~~9am _____________ _ 
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TSOP28 · 281ead Plastic Thin Small Outline, 8 x 13.4mm 

Symb 
mm 

Typ Min 

A 

A1 

A2 0.9S 

B 0.17 

c 0.10 

D 13.20 

D1 11.70 

E 7.90 

e o.ss -

L o.so 

a oo 

N 28 

CP 

TSOP28 

2 ~---- 21 

I 

2~t 

7 8 

D1 

D 

TSOP-c 

Drawing is out of scale 

Max 

1.2S 

0.20 

1.1S 

0.27 

0.21 

13.60 

11.90 

8.10 

-

0.70 

so 

0.10 

I ; E 

I 

i 
! 
I 

inches 

Typ Min 

0.037 

0.007 

0.004 

O.S20 

0.461 

0.311 

0.022 -

0.020 

oo 

28 

~' 

/ 
i 
i 

I I I 
I I I 

Max 

0.049 

0.008 

0.04S 

0.011 

0.008 

O.S3S 

0.469 

0.319 

-

0.028 

so 

0.004 

~ SCS-THOMSON 13/13 -------------- ll..""fl ll!ID©OO@~~rn©li'OO@o!U(~~ -------------=c.:..=. 
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M27V512 

LOW VOLTAGE 512K (64K x 8) OTP ROM 

• LOW VOLTAGE READ OPERATION: 
3V to 5.5V 

• ACCESS TIME: 120, 150 and 200ns 
• LOW POWER "CMOS" CONSUMPTION: 

- Active Current 1 OmA 

- Standby Current 1 Of!A 
• PROGRAMMING VOLTAGE: 12.75V 
• PROGRAMMING TIMES of AROUND 6sec. 

(PRESTO liB ALGORITHM) 

• M27V512 is PROGRAMMABLE as M27C512 
with IDENTICAL SIGNATURE 

DESCRIPTION 

The M27V512 is a low voltage, low power 512K 
One Time Programmable ROM ideally suited for 
handheld and portable microprocessor systems 
requiring large programs. Its is organized as 
524,288 by 8 bits. 

The M27V512 operates in the read mode with a 
supply voltage as low as 3V. The decrease in 
operating power allows either a reduction of the 
size of the battery or an increase in the time be
tween battery recharges. The M27V512 can also 
be operated as a standard 512 EPROM (similar to 
M27C512) with a 5V power supply. 

For equipment requiring a surface monied, low 
profile package, theM27V512 is offered in Plastic 
Leaded Chip Carrier and Plastic Thin Small Out
line packages. 

Table 1. Signal Names 

AO-A15 Address Inputs 

00-07 Data Outputs 

E Chip Enable 

-
GVpp Output Enable I Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

PLCC32 (K) 

Figure 1. Logic Diagram 

Vee 

16 

M27V512 

Vss 

TSOP28 (N) 
8 x 13.4mm 

8 

00-07 

AI00732B 

1/11 
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M27V512 

Figure 2A. LCC Pin Connections 

A6 

AS 

A4 
A3 

A2 

A1 

AO 
Ne 

00 

~ C\J (IJ::J (") "<t lJ) 

OOUJoOOO 
> 

AB 

A9 

A11 

Ne 

GVpp 

A10 

E 
07 

06 

AI007338 

Warning: Ne = No Connection, DU = Don't Use. 

Table 2. Absolute Maximum Ratings (1l 

Symbol Parameter 

TA Ambient Operating Temperature 

TstAs Temperature Under Btas 

TsTG Storage Temperature 

Vto 121 Input or Output Voltages (except A9) 

Vee Supply Voltage 

VAg 121 A9 Voltage 

Vpp Program Supply Voltage 

Figure 28. TSOP Pin Connections 

GVpp A10 

A11 E 
A9 07 

AB 06 

A13 05 

A14 04 

Vee 03 

A15 Vss 
A12 02 

A7 01 

A6 00 
AS AO 
A4 A1 

A3 A2 

Value Unit 

-40 to 125 oe 

-50 to 125 oe 

-65 to 150 oc 

-2 to 7 v 
-2 to 7 v 
-2 to 13.5 v 
-2to 14 v 

Notes: 1. Except for the ratmg "Operating Temperature Range", stresses above those listed 1n the Table "Absolute Maxtmum Rattngs" 
may cause permanent damage to the devJce. These are stress ratmgs only and operat1on of the dev1ce at these or any other 
conditions above those indicated in the Operating sections of this specification is noltmplied. Exposure to Absolute Maximum 
Rating condtttons for extended periods may affect devtce reltabtltty Refer also to the SGS-THOMSON SURE Program and other 
relevant qual tty documents. 

2. M1n1mum DC voltage on Input or Output is -0.5V w1th posstble undershoot to -2.0V for a penod less than 20ns. Maxtmum DC 
voltage on Output 1s Vee +0.5V with posstble overshoot to Vee +2V for a penod less than 20ns. 

DEVICE OPERATION 
The modes of operations of the M27V512 are listed 
in the Operating Modes table. A single power 
supply is required in the read mode. All inputs are 
TTL levels except for GVpp and 12V on A9 for 
Electronic Signature. 

Read Mode 
The M27V512 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde-

=2/~11~------------------------ ~ ~~~@~g~~~~~ -----------------------------
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DEVICE OPERATION (Cont'd) 

pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tAvav) is equal to the delay from E to output (tELav). 
Data is available at the ou!Qut after a delay of_!GLOV 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tAVQV-tGLQV. 

Standby Mode 

The M27V512 has a standby mode which reduces 
the active current from 1 OmA to 1 O!!A with low 
voltage operation Vee~ 3.2V (30mA to 1 0011A with 
a supply of 5.5V), see Read Mode DC Charac
teristics Table for details. The M27V512 is placed 
in the stand~ mode by applying a CMOS high 
signal to the E input. When in the standby mode, 
the outputs areJn a high impedance state, inde
pendent of the GVpp input. 

Two Line Output Control 

Because OTP ROMs are often used in larger mem
ory arrays, the product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

For the most efficient use of these two control lines, 
E should be decoded and used as the primary 

Table 3. Operating Modes 

Mode E 
Read ViL 

Output Disable v,L 

Program V1L Pulse 

Program Inhibit v,H 

Standby v,H 

Electronic Signature v,L 

Note: X = V1H or ViL, V1o = 12V ± 0.5V 

Table 4. Electronic Signature 

Identifier AO 07 06 05 

Manufacturer's Code v,L 0 0 1 

Device Code ViH 0 0 1 

M27V512 

device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 

System Considerations 

The power switching characteristics of Advanced 
CMOS OTP ROMs require careful decoupling of 
the devices. The supply current, Icc, has three 
segments that are of interest to the system de
signer: the standby current level, the active current 
level, and transient current peaks that are pro
duced by the falling and rising edges of E. The 
magnitude of the transient current peaks is de
pendent on the capacitive and inductive loading of 
the device at the output. The associated transient 
voltage peaks can be suppressed by complying 
with the two line output control and by properly 
selected decoupling capacitors. It is recom
mended that a 0.111F ceramic capacitor be used on 
every device between Vee and Vss. This should be 
a high frequency capacitor of low inherent induc
tance and should be placed as close to the device 
as possible. In addition, a 4.71-lF bulk electrolytic 
capacitor should be used between Vee and Vss for 
every eight devices. The bulk capacitor should be 
located near the power supplyconnection 
point. The purpose of the bulk capacitor is to over
come the voltage drop caused by the inductive 
effects of PCB traces. 

GVpp A9 00-07 

v,L X Data Out 

v,H X Hi-Z 

Vpp X Data In 

Vpp X Hi-Z 

X X Hi-Z 

V1L v,o Codes 

04 03 02 01 00 Hex Data 

0 0 0 0 0 20h 

1 1 1 0 1 3Dh 

'="= SGS-THOMSON 3/11 -------------- J;;.""fl [I;J'JD~'B@llilbffi©ll?J@~J@® --------------=.:-'-'-
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M27V512 

AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall Times 

Input Pulse Voltages 

~ 20ns 

0.4 to 2.4V 

Input and Output Timing Ref. Voltages 0.8 to 2.0V 

Note that Output Hi-Z is defmed as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

24V~ 

04V~ 
2.0V 

OBV 

DEVICE 
UNDER 
TEST 

1.3V 

T 
AI00826 CL Includes JIG capacitance 

Table 5. Capacitance (1) (T A= 25 ac, f = 1 MHz ) 

Symbol Parameter Test Condition Min 

c,N Input Capacitance v,N = ov 

Cour Output Capacitance Vour = OV 

Note: 1. Sampled only, not 100% tested. 

Table 6. Read Mode DC Characteristics (1) 
(TA = 0 to 70 ac or -40 to 85 ac ; Vee = 3V to 5.5V unless specified; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current OV ~VIN ~Vee 

lw Output Leakage Current OV ~ Vour ~Vee 

E = v,L, G = v,L, lour= OmA, 

Icc Supply Current 
f = 5MHz, Vee ~ 3.2V 

E = v,L, G = v,L, lour = Om A, 
f = 5MHz, Vee= 5.5V 

Supply Current (Standby) -
leet TTL E=ViH 

Supply Current (Standby) E >Vee- 0.2V, Vee~ 3.2V 
lee2 CMOS 

E >Vee- 0.2V, Vee= 5.5V 

lpp Program Current Vpp =Vee 

V1L Input Low Voltage --D.3 

v,H 121 Input High Voltage 2 

VoL Output Low Voltage loL = 2.1mA 

VoH 
Output High Voltage TTL loH = --400!-lA 2.4 

Output High Voltage CMOS ioH =-100!-lA Vec-0.7V 

Notes: 1. Vee must be appl1ed Simultaneously w1th or before VFF and removed Simultaneously or affer VPP. 
2. Maximum DC voltage on Output is Vee +0.5V. 

OUT 

AI00828 

Max Unit 

6 pF 

12 pF 

Max Unit 

±10 llA 

±10 11A 

10 mA 

30 mA 

1 mA 

10 llA 

100 llA 

10 11A 

0.8 v 

Vee+ 1 v 

0.4 v 

v 

v 

~4/~1~1--------------------------~~~~~~:,~~ ------------------------------
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Table 7. Read Mode AC Characteristics (1) 

(TA = 0 to 70 oc or -40 to 85 oc; Vee= 3V to 5.5V unless specified; Vpp =Vee) 

M27V512 

Symbol A It Parameter Test Condition -120 -150 

Min Max Min Max 

IAVQV IACC Address Valid to Output Valid E = v,L, G = v,L 120 150 

IELQV teE Chip Enable Low to Output Valid G =VIL 120 150 

IGLQV toE Output Enable Low to Output Valid E = V1L 65 70 

IEHOZ (2} toF Chip Enable High to Output Hi-Z G =VIL 0 60 0 60 

IGHOZ 121 toF Output Enable High to Output Hi-Z E = V1L 0 60 0 60 

lAX OX toH 
Address Transition to E: = v,L, G = v,L 0 0 Output Transition 

Notes: 1 Vee must be applied simultaneously wrth or before VPP and removed srmultaneously or after VPP. 
2 Sampled only, not 1 00% tested 

Figure 5. Read Mode AC Waveforms 

AO·A15 

tAXOX ~---.! 

00·07 DATA OUT 

M27V512 

-200 Unit 

Min Max 

200 ns 

200 ns 

80 ns 

0 60 ns 

0 60 ns 

0 ns 

HI·Z 

AI00735 

-----------------~~~~@~gWr~2~--------------~5~/1~1 
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M27V512 

Table 8. Programming Mode DC Characteristics <1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Parameter Test Condition 

lu Input Leakage Current v,L,; v,N ,; v,H 

Icc Supply Current 

lpp Program Current E = V1L 

v,L Input Low Voltage 

V1H Input High Voltage 

VoL Output Low Voltage loL = 2.1mA 

VoH Output High Voltage TIL loH = -400J1A 

v,o A9 Voltage 

Table 9. MARGIN MODE AC Characteristics <1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol All Parameter 

IA9HVPH 1As9 VA9 High to Vpp High 

tvPHEL tvps Vpp High to Chip Enable Low 

IA10HEH IAS10 VA10 High to Chip Enable High (Set) 

IA10LEH tAS10 VA 10 Low to Chip Enable High (Reset) 

IEXA10X IAH10 Chip Enable Transition to VA 10 Transition 

IEXVPX IVPH Ch1p Enable Transition to Vpp Transition 

tvPXA9X tAH9 Vpp Transition to VA9 Transition 

Table 10. Programming Mode AC Characteristics <1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol All Parameter 

tAVEL lAs Address Valid to Chip Enable Low 

Ia vEL los Input Valid to Chip Enable Low 

tveHEL lvcs Vee High to Chip Enable Low 

IVPHEL toES Vpp H1gh to Chip Enable Low 

tvPLVPH tPRT Vpp Rise Time 

IELEH lpw Chip Enable Program Pulse Width (Initial) 

tEHOX toH Ch1p Enable High to Input Transition 

IEHVPX toEH Chip Enable High to Vpp Transition 

tvPLEL lvR Vpp Low to Chip Enable Low 

tELOV tov Chip Enable Low to Output Valid 

tEHQZ(2) toFP Chip Enable High to Output Hi-Z 

tEHAX IAH Chip Enable H1gh to Address Transition 

Min 

-0.3 

2 

2.4 

11.5 

Test Condition 

Test Condition 

Notes: 1 Vee must be applied Simultaneously w1th or before Vee and removed simultaneously or after Vee. 
2. Sampled only, not 100% tested 

Max Unit 

±10 JlA 

50 rnA 

50 rnA 

0.8 v 

Vee+ 0.5 v 

0.4 v 

v 

12.5 v 

Min Max Unit 

2 JlS 

2 JlS 

1 ~lS 

1 JlS 

1 JlS 

2 JlS 

2 JlS 

Min Max Units 

2 ~lS 

2 JlS 

0 JlS 

2 JlS 

50 ns 

95 105 JlS 

2 JlS 

2 JlS 

2 JlS 

1 JlS 

0 130 ns 

0 ns 

.::::61'"'1-'-1-------------- Fii ~~~©mg,~sP©~ ----------------
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M27V512 

Figure 6. MARGIN MODE AC Waveforms 

Vee 

AS 

A9 1 \ 
1.----.- tA9HVPH tVPXA9X 

I 

GVpp 

:=:ltVPHEL tEXVPX 

\ 
tA10HEH tEXA10X 

A10 Set 

A10 Reset 

tA10LEH-k-
AI00736B 

Note: AB H1gh level= 5V; A9 High level= 12V. 

Figure 7. Programming and Verify Modes AC Waveforms 

AO-A15 

Q0-07 

Vee 

GVpp 

PROGRAM VERIFY _____.j 

A100737 

---------------- Efi ~~~~~2rr~~~~©~ _____________ ___;7_1_11 
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M27V512 

Figure 8. Programming Flowchart 

Vee~ 6.25V, Vpp ~ 12.75V 

Programming 

CHECK ALL BYTES 
1st: Vee~ ev 

2nd: Vee~ 4.2V 

AI0073BB 

The M27V512 has been designed to be fully com
patible with the M27C512. As a result the M27V512 
can be programmed as the M27C512 on the same 
programmers applying 12.75V on Vpp and 6.25V 
on Vee. The M27V512 has the same electronic 
signature and uses the same PRESTO liB algo
rithm. 

When delivered, all bits of the M27V512 are in the 
"1" state. Data is introduced by selectively pro
gramming "Os" into the desired bit locations. Al
though only "Os" will be programmed, both "1 s" and 
"Os" can be present in the data word. The M27V512 
is in the proQ!amming mode when Vpp input is at 
12.75V and E is at TTL-low. The data to be pro
grammed is applied 8 bits in parallel to the data 
output pins. The levels required for the address 
and data inputs are TTL. Vee is specified to be 
6.25V ± 0.25V. 

The M27V512 uses the PRESTO liB Programming 
Algorithm that drastically reduces the programming 
time (typically less than 6 seconds). Nevertheless 
to achieve compatibility with all programming 
equipments, PRESTO Programming Algorithm can 
be used as well . 

PRESTO liB Programming Algorithm 

PRESTO liB Programming Algorithm allows the 
whole array to be programmed with a guaranteed 
margin, a typical time of 6.5 seconds. This can be 
achieved with SGS-THOMSON M27V512 due to 
several design innovations to improve program
ming efficiency and to provide adequate margin for 
reliability. Before starting the programming the 
internal MARGIN MODE circuit is set in order to 
guarantee that each cell is programmed with 
enough margin. Then a sequence of 1 OO!lS pro
gram pulses are applied to each byte until a correct 
verify occurs. No overprogram pulses are applied 
since the verify in MARGIN MODE provides the 
necessary margin. 

Program Inhibit 

Programming of multiple M27V512s in parallel with 
diff~ent data is also easily acQgmplished. Except 
for E, all like inputs including GVpp of the parallel 
M27V512 may be comf!!_on. A TTL low level pulse 
applied to a M27V512's E input, ~ith Vpp at :L_2.75V, 
will program that M27V512. A high level E input 
inhibits the other M27V512s from being pro
grammed. 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were corr~tly 
programmed. The verify is accomplished with G at 
V1L. Data should be verified with tELOV after the 
falling edge of E. 
Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C ± soc ambient 
temperature range that is required when program
ming the M27V512. To activate this mode, the 
programming equipment must apply a Supply Volt
age Vee of 5V and force 11.5V to 12.5V on address 
line A9 of the M27V512. 

Two identifier bytes may then be sequenced from 
the device outputs by toggling address line AO from 
V1L to V1H. All other address lines must be held at 
V1L during Electronic Signature mode. Byte 0 
(AO=ViL) represents the manufacturer code and 
byte 1 (AO=VIH) the device identifier code. For the 
SGS-THOMSON M27V512, these two identifier 
bytes are given in Table 4 and can be read-out on 
outputs QO to 07. 

Note that the M27V512 and the M27C512 have the 
same identifier bytes. 

.::8/...:.1.:...1 -------------I..V ~~~~)m~~1i9~~ _____________ _ 
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M27V512 

ORDERING INFORMATION SCHEME 

Example: M27V512 -120 K 1 TR 

Speed Option 

-120 120 ns K TR Tape & Reel 

-150 150 ns N TSOP28 6 -40 to 85 oc Packing 

-200 200 ns 
8 x 13.4mm 

For a list of available options (Speed, Package, Temperature Range, etc ... ) refer to the current Memory 
Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

--------------~ ~~~.;It&~~~~©~ ____________ _.:.:9/-'-'-11 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 
mm 

Typ Min 

A 2.54 

A1 1.52 

8 0.33 

81 0.66 

0 12.32 

01 11.35 

02 9.91 

E 14.86 

E1 13.89 

E2 12.45 

e 1.27 -
N 32 

Nd 7 

Ne 9 

CP 

PLCC32 

D 

01 

PLCC 

Drawing IS out of scale 

Max 

3.56 

2.41 

0.53 

0.81 

12.57 

11.56 

10.92 

15.11 

14.10 

13.46 

-

0.10 

I 

~ E1 E 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -
32 

7 

9 

I 

D2/E2 B~' 
I I I 

o CP 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 

.:.:10::..11.:..;1~----------15fi ~!i©~,&ll~/j -------------
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TSOP28 - 28 lead Plastic Thin Small Outline, 8 x 13.4mm 

Symb 
mm 

Typ Min 

A 

A1 

A2 0.9S 

8 0.17 

c 0.10 

D 13.20 

01 11.70 

E 7.90 

e o.ss -

L 0.50 

a oo 

N 28 

CP 
TSOP28 

2 ~---- 21 
I 

2~t 

7 8 

01 

D 

TSOP-c 

Drawong os out of scale 

Max 

1.2S 

0.20 

1.1S 

0.27 

0.21 

13.60 

11.90 

8.10 

-

0.70 

so 

0.10 

I 

~ E 

i 
I 

! 

! 

inches 

Typ Min 

0.037 

0.007 

0.004 

O.S20 

0.461 

0.311 

0.022 -

0.020 

oo 

28 

~' 

/ 

I I I 
I I I 

Max 

0.049 

0.008 

0.04S 

0.011 

0.008 

O.S35 

0.469 

0.319 

-

0.028 

so 

0.004 
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M27W512 

VERY LOW VOLTAGE 512K (64K x 8) OTP ROM 

• VERY LOW VOLTAGE READ OPERATION: 
2.7V to 5.5V 

• ACCESS TIME: 
- 150ns (TA = 0 to 70 aC) 

- 200ns (T A = -20 to 70 °C) 

" LOW POWER "CMOS" CONSUMPTION: 
- Active Current 1 OmA 

- Standby Current 1 011A 
• PROGRAMMING VOLTAGE: 12.75V 

• PROGRAMMING TIMES of AROUND 6sec. 
(PRESTO liB ALGORITHM) 

" M27W512 is PROGRAMMABLE as M27C512 
with IDENTICAL SIGNATURE 

DESCRIPTION 

The M27W512 is a very low voltage, low power 
512K One Time Programmable ROM ideally suited 
for handheld and portable microprocessor systems 
requiring large programs. Its is organized as 
524,288 by 8 bits. 

The M27W512 operates in the read mode with a 
supply voltage as low as 2.7V at -20 to 70 ac 
temperature range. The decrease in operating 
power allows either a reduction of the size of the 
battery or an increase in the time between battery 
recharges. The M27W512 can also be operated as 
a standard 512 EPROM (similar to M27C512) with 
a 5V power supply. 

For equipment requiring a surface monted, low 
profile package, the M27W512 is offered in Plastic 
Leaded Chip Carrier and Plastic Thin Small Out
line packages. 

Table 1. Signal Names 

AO- A15 Address Inputs 

Q0-07 Data Outputs 

E Chip Enable 

-
GVrr Output Enable I Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

PLCC32 (K) 

Figure 1. Logic Diagram 

Vee 

16 

M27W512 

Vss 

TSOP28 (N) 
8 x 13.4mm 

8 

00-07 

AI01584 

1/11 
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M27W512 

Figure 2A. LCC Pin Connections Figure 28. TSOP Pin Connections 

GVpp A10 

A11 E 

A6 A8 

A5 A9. 

A4 A11 

A3 NC 

A2 M27W512 GVpp 

A1 A10 

AO E 
NC 07 

A9 07 

A8 06 

A13 05 

A14 04 

Vee 03 

A15 Vss 
A12 02 

A7 01 

A6 00 
00 06 

17 A5 AO 

A4 A1 
~ N (/) ::J cry "<t L!l 
00-![!oOOO A3 A2 

AI01585 

Warning: NC ; No Connection, DU ; Don't Use. 

Table 2. Absolute Maximum Ratings <1l 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature -20 to 70 oc 

Ts1As Temperature Under Bias -50 to 125 oc 

TsTG Storage Temperature -65 to 150 oc 

V1o 121 Input or Output Voltages (except A9) -2to 7 v 

Vee Supply Voltage -2to 7 v 
VA9(2) A9 Voltage -2 to 13.5 v 
Vpp Program Supply Voltage -2 to 14 v 

Notes: 1. Except for the rat1ng "Operat1ng Temperature Range", stresses above those l1sted 1n the Table "Absolute Max1mum Ratings" 
may cause permanent damage to the dev1ce. These are stress ratmgs only and operation of the dev1ce at these or any other 
conditions above those ind1cated 1n the Operat1ng sectiOns of thiS speclf1cat1on IS not 1mpl1ed. Exposure to Absolute Maximum 
Rat1ng conditions for extended penods may affect device reliability Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents 

2. Mimmum DC voltage on Input or Output is -Q.SV with possible undershoot to -2.0V for a penod less than 20ns Max1mum DC 
voltage on Output is Vee +0.5V w1th poss1ble overshoot to Vee +2V for a penod less than 20ns. 

DEVICE OPERATION 

The modes of operations of the M27W512 are 
listed in the Operating Modes table. A single power 
supply is required in the_read mode. All inputs are 
TIL levels except for GVpp and 12V on A9 for 
Electronic Signature. 

Read Mode 
The M27W512 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde-

=2/~1~1 __________________________ ~~~~~~g~~~~~ ------------------------------
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DEVICE OPERATION (Cont'd) 

pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tAvov) is equal to the delay from E to output (tELOV). 
Data is available at the ou.!Qut after a delay of_!GLOV 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tAvov-tGLQV. 

Standby Mode 

The M27W512 has a standby mode which reduces 
the active current from 1 OmA to 1 O!lA with low 
voltage operation Vee:,; 2.7V (30mA to 1 0011A with 
a supply of 5.5V), see Read Mode DC Charac
teristics Table for details. The M27W512 is placed 
in the stand~ mode by applying a CMOS high 
signal to the E input. When in the standby mode, 
the outputs are_jn a high impedance state, inde
pendent of the GVpp input. 

Two Line Output Control 

Because OTP ROMs are often used in larger mem
ory arrays, the product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

For the most efficient use of these two control lines, 
E should be decoded and used as the primary 

Table 3. Operating Modes 

Mode E 
Read VrL 

Output Disable VrL 

Program VrL Pulse 

Program lnhrbit VrH 

Standby VrH 

Electronrc Srgnature VrL 

Note: X~ V1H or VIL, v,o ~ 12V ± 0.5V 

Table 4. Electronic Signature 

Identifier AO Q7 Q6 Q5 

Manufacturer's Code VrL 0 0 1 

Devrce Code VrH 0 0 1 

M27W512 

device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 

System Considerations 

The power switching characteristics of Advanced 
CMOS OTP ROMs require careful decoupling of 
the devices. The supply current, Icc. has three 
segments that are of interest to the system de
signer: the standby current level, the active current 
level, and transient current peaks that are pro
duced by the falling and rising edges of E. The 
magnitude of the transient current peaks is de
pendent on the capacitive and inductive loading of 
the device at the output. The associated transient 
voltage peaks can be suppressed by complying 
with the two line output control and by properly 
selected decoupling capacitors. It is recom
mended that a 0.111F ceramic capacitor be used on 
every device between Vee and Vss. This should be 
a high frequency capacitor of low inherent induc
tance and should be placed as close to the device 
as possible. In addition, a 4.7!1F bulk electrolytic 
capacitor should be used between Vee and Vss for 
every eight devices. The bulk capacitor should be 
located near the power supplyconnection 
point. The purpose of the bulk capacitor is to over
come the voltage drop caused by the inductive 
effects of PCB traces. 

-
GVrr A9 Q0-07 

VrL X Data Out 

VrH X Hi-Z 

Vrr X Data In 

Vrr X Hi-Z 

X X Hi-Z 

VrL Vro Codes 

04 Q3 Q2 Q1 QO Hex Data 

0 0 0 0 0 20h 

1 1 1 0 1 3Dh 

----------------------------- ~~~~@~g~i~~~ ------------------------~3/~11 
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M27W512 

AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall Times 

Input Pulse Voltages 

Input and Output Timing Ref. Voltages 

s 20ns 

0.4 to 2.4V 

0.8 to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

24V~ 

0.4V 

20V 

oav 

DEVICE 
UNDER 
TEST 

1.3V 

T 
AiOOB26 CL mcludes JIG capacitance 

Table 5. Capacitance (1) (TA = 25 ac, f = 1 MHz) 

Symbol Parameter Test Condition Min 

ciN Input Capacitance V1N =OV 

Cour Output Capacitance Vour= OV 

Note: 1. Sampled only, not1 00% tested 

Table 6. Read Mode DC Characteristics C1l 
(TA = -20 to 70 ac; Vee= 2.7V to 5.5V unless specified; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current OV s V1N s Vee 

ILO Output Leakage Current OV s Vour s Vee 

E = ViL, G = ViL, lour = OmA, 

Icc Supply Current 
f = 5MHz, Vee S 2.7V 

E = ViL, G = ViL, lour= OmA, 
f = 5MHz, Vee= 5.5V 

Supply Current (Standby) -
lcc1 TTL E= viH 

lcc2 
Supply Current (Standby) E >Vee- 0.2V, Vee s 2.7V 
CMOS 

E >Vee- 0.2V, Vee= 5.5V 

lpp Program Current Vpp= Vee 

VIL Input Low Voltage -0.3 

1N914 

3.3kll 

CL = 100pF 

Max 

6 

12 

Max 

±10 

±10 

10 

30 

1 

10 

100 

10 

0.8 

OUT 

AI00828 

Unit 

pF 

pF 

Unit 

J.IA 

J.IA 

mA 

mA 

mA 

J.IA 

J.IA 

J.IA 

v 
VIH 121 Input High Voltage 2 Vee+ 1 v 

VoL Output Low Voltage loL= 2.1mA 

VoH 
Output High Voltage TTL loH=-400J.1A 2.4 

Output High Voltage CMOS loH=-100J.1A Vcc-0.7V 

Notes: 1. Vee must be applied simultaneously w1th or before VPP and removed Simultaneously or after VPP. 
2. Maximum DC voltage on Output IS Vee +0.5V. 

0.4 v 
v 
v 
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Table 7. Read Mode AC Characteristics (1l 
(TA = -20 to 70 oc; Vee= 2.7V to 5.5V unless specified; Vpp =Vee) 

M27W512 

Symbol A It Parameter Test Condition -150 

Min Max 

IAVQV IACC Address Val1d to Output Valid E = V1L, G = V1L 150 

IELQV teE Chip Enable Low to Output Valid G =VIL 150 

tmov toE Output Enable Low to Output Valid E = V1L 75 

tEHOZ (2) loF Chip Enable High to Output Hi-Z G =VIL 0 60 

tGHOZ (2) loF Output Enable High to Output Hi-Z E = VIL 0 60 

Address Transition to - -
tAX OX toH Output Transition E = VIL, G = VIL 0 

Notes: 1 Vee must be applied Simultaneously w1th or before VPP and removed Simultaneously or after VPP. 
2. Sampled only, not 1 00% tested. 

Figure 5. Read Mode AC Waveforms 

AO·A15 

tAX OX 

E: 

G 

00·07 DATA OUT 

Min 

0 

0 

0 

M27W512 

·200 Unit 

Max 

200 ns 

200 ns 

100 ns 

60 ns 

60 ns 

ns 

HI·Z 

AIOD735 
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M27W512 

Table 8. Programming Mode DC Characteristics (1) 

(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Parameter Test Condition 

lu Input Leakage Current VrL $ VrN $ VrH 

Icc Supply Current 

lpp Program Current E = VrL 

VrL Input Low Voltage 

VrH Input High Voltage 

VOL Output Low Voltage loL= 2.1mA 

VoH Output High Voltage TTL loH = -400f!A 

Vro A9 Voltage 

Table 9. MARGIN MODE AC Characteristics (1) 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol All Parameter 

IA9HVPH IAS9 VA9 High to Vpp High 

tvPHEL tvps Vpp High to Chip Enable Low 

IA1DHEH IAS10 VA10 High to Chip Enable High (Set) 

IA10LEH IAS10 VA 10 Low to Chip Enable High (Reset) 

IEXA10X tAH10 Chip Enable Transition to VA 1 o Transition 

tEXVPX tv PH Chip Enable Transition to Vpp Transition 

IVPXA9X IAH9 Vpp Transition to VA9 Transition 

Table 10. Programming Mode AC Characteristics (1) 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Att Parameter 

lA VEL lAs Address Valid to Chip Enable Low 

tovEL los Input Valid to Chip Enable Low 

IVCHEL tvcs Vee High to Chip Enable Low 

IVPHEL toES Vpp High to Chip Enable Low 

IVPLVPH IPRT Vpp Rise Time 

tELEH lpw Chip Enable Program Pulse Width (Initial) 

IEHOX loH Chip Enable High to Input Transition 

IEHVPX IOEH Chrp Enable High to Vpp Transition 

IVPLEL tvR Vpp Low to Chip Enable Low 

IELOV lov Chip Enable Low to Output Valid 

IEHOZ (2) toFP Chip Enable High to Output Hi-Z 

IEHAX IAH Chrp Enable Hrgh to Address Transitron 

Min 

-0.3 

2 

2.4 

11.5 

Test Condition 

Test Condition 

Notes: 1 Vee must be appl1ed Simultaneously w1th or before Vpp and removed Simultaneously or after Vpp. 
2. Sampled only, not 1 00% tested 

Max Unit 

±10 J.IA 

50 rnA 

50 rnA 

0.8 v 
Vee+ 0.5 v 

0.4 v 
v 

12.5 v 

Min Max Unit 

2 J.IS 

2 f!S 

1 J.IS 

1 J.IS 

1 J.IS 

2 J.IS 

2 f!S 

Min Max Units 

2 f!S 

2 J.IS 

0 J.IS 

2 J.IS 

50 ns 

95 105 f!S 

2 J.IS 

2 J.IS 

2 f!S 

1 f!S 

0 130 ns 

0 ns 

"'6/_;_1_;_1 ______________ ~ ~~~(~)m~~~©~ _______________ _ 
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M27W512 

Figure 6. MARGIN MODE AC Waveforms 

Vee 

AS 

A9 l \ 
·~.------ tA9HVPH tVPXA9X I 

GVpp 

::=:[tVPHEL tEXVPX 

\ 
tA10HEH tEXA10X 

A10 Set 

A10 Reset 

tA10LEH-~ 

AI007368 

Note: AS High level = SV, A9 High level = 12V. 

Figure 7. Programming and Verify Modes AC Waveforms 

AO-A15 

00-07 

Vee 

GVpp 

PROGRAM -------1---- VERIFY~ 

AI00737 

------------------~ ~~~@~~~:~~~ _______________ 7~/~11 
137 



M27W512 

Figure 8. Programming Flowchart 

Vee= 6.25V, Vpp = 12.75V 

Programming 

CHECK ALL BYTES 
1st. Vee= 6V 

2nd. Vee= 4.2V 

A100738B 

The M27W512 has been designed to be fully com
patible with the M27C512. As a result the 
M27W512 can be programmed as the M27W512 
on the same programmers applying 12. 75V on Vpp 
and 6.25V on Vee. The M27W512 has the same 
electronic signature and uses the same PRESTO 
liB algorithm. 

When delivered, all bits of the M27W512 are in the 
"1" state. Data is introduced by selectively pro
gramming "Os" into the desired bit locations. Al
though only "Os"will be programmed, both "1s" and 
"Os" can be present in the data word. The 
M27W512 is in the prqgramming mode when Vpp 
input is at 12. 75V and E is at TTL -low. The data to 
be programmed is applied 8 bits in parallel to the 
data output pins. The levels required for the ad
dress and data inputs are TTL. Vee is specified to 
be 6.25V ± 0.25V. 

The M27W512 uses the PRESTO liB Program
ming Algorithm that drastically reduces the pro
gramming time (typically less than 6 seconds). 
Nevertheless to achieve compatibility with all pro
gramming equipments, PRESTO Programming Al
gorithm can be used as well. 

PRESTO liB Programming Algorithm 

PRESTO liB Programming Algorithm allows the 
whole array to be programmed with a guaranteed 
margin, a typical time of 6.5 seconds. This can be 
achieved with SGS-THOMSON M27W512 due to 
several design innovations to improve program
ming efficiency and to provide adequate margin for 
reliability. Before starting the programming the 
internal MARGIN MODE circuit is set in order to 
guarantee that each cell is programmed with 
enough margin. Then a sequence of 1 001J.S pro
gram pulses are applied to each byte until a correct 
verify occurs. No overprogram pulses are applied 
since the verify in MARGIN MODE provides the 
necessary margin. 

Program Inhibit 

Programming of multiple M27W512s in parallel 
with differe~t data is also easily ac~mplished. 
Except for E, all like inputs including GVpp of the 
parallel M27W512 may be common. A TTL low 
level pulse applied to a M27W512's E input, with 
Vpp aU 2.75V, will program that M27W512. A high 
level E input inhibits the other M27W512s from 
being programmed. 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with Gat 
V1L. Data should be verified with tELOV after the 
falling edge of E. 
Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C ±soc ambient 
temperature range that is required when program
ming the M27W512. To activate this mode, the 
programming equipment must apply a Supply Volt
age V cc of 5V and force 11 .5V to 12.5V on address 
line A9 of the M27W512. 

Two identifier bytes may then be sequenced from 
the device outputs by toggling address line AO from 
V1L to V1H. All other address lines must be held at 
V1L during Electronic Signature mode. Byte 0 
(AO=VIL) represents the manufacturer code and 
byte 1 (AO=VIH) the device identifier code. For the 
SGS-THOMSON M27W512, these two identifier 
bytes are given in Table 4 and can be read-out on 
outputs QO to 07. 

Note that the M27W512 and the M27C512 have 
the same identifier bytes. 

_81_1~1 _________________________ ~ ~i~@~~lJ?~~ -----------------------------
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ORDERING INFORMATION SCHEME 

Example: M27W512 -150 K 1 TR 

Speed 

-150 150 ns K 

-200 200 ns N TSOP28 4 
8 x 13.4mm 

Option 

TR Tape & Reel 
Packing 

M27W512 

For a list of available options (Speed, Package, Temperature Range, etc ... ) refer to the current Memory 
Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

______________ J:.V ~~;m~~[\lYJl--------------"'9''-'1..:.1 
139 



M27W512 

PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 
mm 

Typ Min 

A 2.54 

Ai i.52 

B 0.33 

Bi 0.66 

0 i2.32 

01 11.35 

02 9.9i 

E i4.86 

Ei i3.89 

E2 i2.45 

e i.27 -

N 32 

Nd 7 

Ne 9 

CP 

PLCC32 

D 

01 

PLCC 

Draw1ng 1s out of scale 

Max 

3.56 

2.4i 

0.53 

0.8i 

i2.57 

11.56 

i0.92 

i5.ii 

i4.i0 

i3.46 

-

O.iO 

I 

~ E1 E 

inches 

Typ Min 

O.iOO 

0.060 

O.Oi3 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -

32 

7 

9 

I 

D21E2 B~e 
I I I 

o CP 

Max 

O.i40 

0.095 

0.02i 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 

.:..io:::./.:....i 1:..._ ___________ ~ ~~~©I!i2nJI~Y~~ --------------
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TSOP28 - 28 lead Plastic Thin Small Outline, 8 x 13.4mm 

Symb 
mm 

Typ Min 

A 

A1 

A2 0.9S 

B 0.17 

c 0.10 

D 13.20 

01 11.70 

E 7.90 

e o.ss -

L o.so 

a oo 

N 28 

CP 
TSOP28 

2 ~----

' 

2~t 

7 

01 

D 

TSOP-c 

Drawing is out of scale 

Max 

1.2S 

0.20 

1.1S 

0.27 

0.21 

13.60 

11.90 

8.10 

-

0.70 

so 

0.10 

21 

' 

~ E 

' 

8 

I 
i 

inches 

Typ Min 

0.037 

0.007 

0.004 

O.S20 

0.461 

0.311 

0.022 -

0.020 

oo 

28 

~' 

I 
/ 

' ' ' 0 I 0 

M27W512 

Max 

0.049 

0.008 

0.04S 

0.011 

0.008 

O.S3S 

0.469 

0.319 

-

0.028 

so 

0.004 
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M27C1001 

1 Megabit (128K x 8) UV EPROM and OTP ROM 

• VERY FAST ACCESS TIME: 55ns 
" COMPATIBLE with HIGH SPEED 

MICROPROCESSORS, ZERO WAIT STATE 
• LOW POWER "CMOS" CONSUMPTION: 

- Active Current 30mA 
- Standby Current 1 OOI!A 

• PROGRAMMING VOLTAGE: 12.75V 
• ELECTRONIC SIGNATURE for AUTOMATED 

PROGRAMMING 
" PROGRAMMING TIMES of AROUND 12sec. 

(PRESTO II ALGORITHM) 

DESCRIPTION 

The M27C1 001 is a high speed 1 Megabit UV 
erasable and electrically programmable memory 
EPROM ideally suited for microprocessor systems 
requiring large programs. It is organized as 
131,072 by 8 bits. 

The 32 pin Window Ceramic Frit-Seal Dual-in-Line 
and Leadless Chip Carrier packages have trans
parent lids which allow the user to expose the chip 
to ultraviolet light to erase the bit pattern. A new 
pattern can then be written to the device by follow
ing the programming procedure. For applications 
where the content is programmed only one time 
and erasure is not required, the M27C1001 is 
offered in both Plastic Dual-in-Line, Plastic Leaded 
Chip Carrier and Plastic Thin Small Outline pack
ages. 

Table 1. Signal Names 

AO-A16 Address Inputs 

QO-Q? Data Outputs 

E Chip Enable 

G Output Enable 

p Program 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

(~---o~ 
32 ~W¥¥ 

1 

FDIP32W (F) 

PLCC32 (C) 

Figure 1. Logic Diagram 

Vee Vpp 

Vss 

0 
LCCC32W (L) 

TSOP32 (N) 
8 x20mm 

AI00710B 

1/14 
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M27C1001 

Figure 2A. DIP Pin Connections 

Vpp 
A16 
A15 
A12 

A? 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
00 
01 
02 

Vss 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

[ 15 
16 

v 32 
31 
30 
29 
28 
27 
26 

M27C1001 ~: 
23 
22 
21 
20 
19 
18 
17 b 

A!00711 

Warning: NC =No Connection. 

Vee 
p 
NC 
A14 
A13 
A8 
A9 
A11 
G 
A10 
E 
07 
06 
05 
04 
03 

Figure 2C. TSOP Pin Connections 

A11 
A9 
A8 

A13 
A14 
NC 

p 
Vee 
Vpp 
A16 
A15 
A12 

A? 
A6 
A5 

M27C1001 
(Normal) 

G 
A10 
E 
07 
06 
05 
04 
03 

Vss 
02 
01 
00 
AO 
A1 
A2 

A4 r-_...:...:_,--A3 

Warning: NC =No Connection. 

DEVICE OPERATION 
The modes of operation of the M27C1 001 are listed 
in the Operating Modes table. A single 5V power 
supply is required in the read mode. All inputs are 
TTL levels except for Vpp and 12V on A9 for Elec
tronic Signature. 

Figure 28. LCC Pin Connections 

NLD<D o..O 
r-r-r- a..u o 
..: ..: ..: > > 10.. z 

~ M4 
M M3 
A5 A8 
A4 A9 
A3 A11 
A2 G 
A1 A10 
AO E 
00 07 

,..- N CI)C") ..:;;t 1.() C:O 
00(})0000 

> 

Warning: NC =No Connection. 

Read Mode 

AI00712 

The M27C1 001 has two control functions, both of 
which must be logically active in Q!der to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tAvov) is equal to the delay from E to output (tELov). 
Data is available at the ou!Qut after a delay of_!GLOV 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tAvov-tGLov. 

Standby Mode 

The M27C1001 has a standby mode which re
duces the active current from 30mA to 1 OOJ.lA. The 
M27C1 001 is placed in the stanc:Jby mode by ap
plying a CMOS high signal to theE input. When in 
the standby mode, the outputs C!!:_e in a high imped
ance state, independent of the G input. 

Two Line Output Control 

Because EPROMs are usually used in larger mem
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

_21_1_4 _________________________ ~~~~~~~]~~~~~ -----------------------------
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Table 2. Absolute Maximum Ratings <1l 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature -40 to 125 oc 

TsrAs Temperature Under Bias -50 to 125 oc 

TsTG Storage Temperature ---65to 150 oc 
Vro(21 Input or Output Voltages (except A9) -2to 7 v 

Vee Supply Voltage -2 to 7 v 
VA9(2) A9 Voltage -2 to 13.5 v 

Vpp Program Supply Voltage -2to 14 v 
Notes: 1. Except for the rating "Operatrng Temperature Range", stresses above those listed in the Table "Absolute Maxrmum Ratings" 

may cause permanent damage to the devrce. These are stress ratrngs only and operation of the devrce at these or any other 
condrtrons above those rndrcated in the Operating sections of this specifrcation is not rmplied Exposure to Absolute Maximum 
Ratrng condrtrons for extended perrods may affect devrce reliabilrty. Refer also to the SGS-THOMSON SURE Program and other 
relevant qualrty documents. 

2 Mrnrmum DC voltage on Input or Output rs -O.SV wrth possrble undershoot to -2.0V for a penod less than 20ns. Maxrmum DC 
voltage on Output rs Vee +0.5V wrth possrble overshoot to Vee +2V for a period less than 20ns. 

Table 3. Operating Modes 

Mode E G 

Read VrL VrL 

Output Disable VrL VrH 

Program VrL VrH 

Verify VrL VrL 

Program Inhibit VrH X 

Standby VrH X 

Electronic Signature VrL VrL 

Note: X= VrH or VIL, Vro = 12V ± 0 SV 

Table 4. Electronic Signature 

Identifier AO Q7 Q6 QS 

Manufacturer's Code VrL 0 0 1 

Device Code VrH 0 0 0 

DEVICE OPERATION (cont'd) 

For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 

p A9 Vpp QO-Q7 

X X Vee or Vss Data Out 

X X Vee or Vss Hi-Z 

VrL Pulse X Vpp Data In 

VrH X Vpp Data Out 

X X Vpp Hi-Z 

X X Vee or Vss Hi-Z 

VrH Vro Vee Codes 

Q4 Q3 Q2 Q1 QO Hex Data 

0 0 0 0 0 20h 

0 0 1 0 1 05h 

System Considerations 

The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg
ments that are of interest to the system designer: 
the standby current level, the active current level, 
and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output. 

--------------------------------~ ~~~~TI1~u~~9~~ ----------------------------3~/~14 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall Times 

Input Pulse Voltages 

Input and Output Timing Ref. Voltages 

::; 20ns 

0.4 to 2.4V 

0.8 to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer dnven. 

Figure 3. AC Testing Input Output Waveforms 

24V~ 

04V~ 
2.0V 

0 8V 

AI00826 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL includes JIG capacitance 

Note: For 55ns class: 1nput pulse voltages are OV to 3V, mput oulput test pOints are at 1.5V, c, is 30 pF. 

Table 5. Capacitance (1) (T A= 25 oc, f = 1 MHz ) 

Symbol Parameter Test Condition Min 

c,N Input Capacitance v,N = ov 
CouT Output Capacitance VouT = OV 

Note: 1. Sampled only, not 100% tested. 

Table 6. Read Mode DC Characteristics (1) 

1N914 

3 3kQ 

CL = 100pF 

Max 

6 

12 

(TA = 0 to 70 °C, -40 to 85 oc or-40 to 125 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

Symbol Parameter Test Condition Min Max 

lu Input Leakage Current ov::; v,N::; Vee ±10 

ILO Output Leakage Current OV ::=: VouT ::=:Vee ±10 

Icc Supply Current E = V1L, G = V1L, 30 
louT= OmA, f = 5MHz 

lcc1 Supply Current (Standby) TTL E= VIH 1 

lcc2 Supply Current (Standby) CMOS E >Vee- 0.2V 100 

lpp Program Current VPP =Vee 10 

VIL Input Low Voltage -0.3 0.8 

OUT 

AID0828 

Unit 

pF 

pF 

Unit 

J.lA 

J.lA 

rnA 

mA 

J.lA 

!lA 

v 

V1H 121 Input High Voltage 2 Vee+ 1 v 

VoL Output Low Voltage loL = 2.1mA 

VoH 
Output H1gh Voltage TTL loH = -400!-!A 2.4 

Output High Voltage CMOS loH = -100!-!A Vcc-0.7V 

Note: 1 Vee must be applied simultaneously With or before VPP and removed Simultaneously or after VPP 
2. Maximum DC voltage on Output is Vee +0.5V 

0.4 v 

v 

v 

_;.4/'-'1-'4 ______________ l:ii ~~~~m~ltJ~g~ _______________ _ 
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Table 7A. Read Mode AC Characteristics (1) 
(TA = 0 to 70 oc, ---40 to 85 oc or ---40 to 125 oc; Vee= 5V ± 5% or 5V ± 1 0%; Vpp = Vee) 

M27C1001 
Symbol All Parameter Test Condition -55 -60 -70 -80 

Min Max Min Max Min Max Min Max 

Address Valid to - -
IAVOV lAce Output Valid E = VIL, G = VIL 55 60 70 80 

Chip Enable Low to -
IELOV IcE Output Valid G =VIL 55 60 70 80 

Output Enable Low -
IGLQV toE to Output Valid E = V1L 30 35 35 40 

IEHOZ (2) 
Chip Enable High to -

I oF Output Hi-Z G =VIL 0 25 0 30 0 30 0 30 

IGHOZ (2) 
Output Enable High -

I oF to Output Hi-Z E = V1L 0 25 0 30 0 30 0 30 

lAX OX loH 
Address Transition to E = ViL, G = ViL 0 0 0 0 Output Transition 

Table 78. Read Mode AC Characteristics (1) 
(TA = 0 to 70 °C, ---40 to 85 oc or ---40 to 125 oc; Vee= 5V ± 5% or 5V ± 1 0%; Vpp = Vee) 

M27C1001 

Symbol All Parameter Test Condition -90 -10 

Min Max Min Max 

IAVQV lAce Address Valid to Output Valid E = lfiL, G = VIL 90 100 

IELOV IcE Chip Enable Low to Output Valid G =VIL 90 100 

IGLQV toE Output Enable Low to Output Valid E = v,L 45 50 

IEHOZ (2) loF Chip Enable High to Output Hi-Z G = lfiL 0 30 0 30 

IGHOZ(2) loF Output Enable High to Output Hi-Z E = V1L 0 30 0 30 

lAX OX toH 
Address Transition to E = VIL, G = lfiL 0 0 Output Transition 

Notes: 1. Vee must be applied Simultaneously w1th or before lfpp and removed Simultaneously or after \fpp 
2 Sampled only, not 1 00% tested 

Figure 5. Read Mode AC Waveforms 

-12/-15/ 
-20/-25 

Min Max 

120 

120 

60 

0 40 

0 40 

0 

AO-A16 

tAXQX 1'---,~---

H1-Z 
Q0-07 DATA OUT 

A100713 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 
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Table 8. Programming Mode DC Characteristics C1l 
(T A = 25 °C; Vee = 6.25V ± 0.25V; Vpp = 12. 75V ± 0.25V) 

Symbol Parameter Test Condition Min Max 

lu Input Leakage Current v,L -> v,N -> v,H ±10 

Icc Supply Current 50 

lpp Program Current E = V1L 50 

V1L Input Low Voltage -o.3 0.8 

V1H Input High Voltage 2 Vee+ 0.5 

VoL Output Low Voltage loL= 2.1mA 0.4 

VoH Output High Voltage TTL loH =-400J.!A 2.4 

V10 A9 Voltage 11.5 12.5 

Note: 1. Vee must be applied simultaneously w1th or before VPP and removed Simultaneously or after Vpp. 

Table 9. Programming Mode AC Characteristics C1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol A It Parameter Test Condition 

IAVPL lAs Address Valid to Program Low 

tavPL los Input Valid to Program Low 

IVPHPL tvps VPP High to Program Low 

IVCHPL tvcs Vee High to Program Low 

IELPL IcEs 
Chip Enable Low to 
Program Low 

IPLPH tpw Program Pulse Width 

tpHQX loH Program High to Input 
Transition 

taxGL loES 
Input Transition to Output 
Enable Low 

IGLOV toE 
Output Enable Low to 
Output Valid 

IGHQZ (2) IDFP Output Enable High to 
Output Hi-Z 

tGHAX tAH 
Output Enable High to 
Address Transition 

Min 

2 

2 

2 

2 

2 

95 

2 

2 

0 

0 

Notes: 1. Vee must be applied Simultaneously with or before VPP and removed Simultaneously or after VPP. 
2. Sampled only, not 100% tested. 

Max 

105 

100 

130 

Unit 

J.!A 

rnA 

rnA 

v 

v 

v 

v 

v 

Unit 

J.!S 

J.!S 

J.!S 

J.!S 

J.!S 

J.!S 

J.!S 

J.!S 

ns 

ns 

ns 

=6/~14~------------------------~~~~©D!~~~~~ -----------------------------
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Figure 6. Programming and Verify Modes AC Waveforms 

AO-A16 X VALID 

-~tAVPL--j 
Q0-07 DATA IN DATA OUT 

~tQVPL- --.- !+-tPHQX 

Vpp 

tVPHPL- !+---> I- tGLQV tGHQZ 

Vee 

tVCHPL ___., tGHAX 

!=tELPL__. 

1\....-...J 
IPLPH -~ k---- 1- tQXGL 

--- PROGRAM ----o-:..--- VERIFY__.: 

DEVICE OPERATION (cont'd) 

The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling c<:-
pacitors. It is recoll)mended that a 0.1 ~F ceram1c 
capacitor be used on every dev1ce between \/_cc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.7~F bulk electrolytic capacitor should be used 
between Vee and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

AI00714 

Programming 

When delivered (and after each erasure for UV 
EPROM), all bits of the M27C1 001 are in the '1' 
state. Data is introduced by selectively program
ming '0' into the desired bit locations. Although only 
'0' will be programmed, both '1' and '0' can be 
present in the data word. The only way t? cha~ge 
a '0' to a '1' is by die exposition to ultraviolet light 
(UV EPROM). The M27C1 001 is in the prog_ram
ming mode when Vpp 1nput IS at 12.75V, and E an_d 
Pare at TIL-low. The data to be programmed IS 

applied 8 bits in parallel to the data outpu~ pins. The 
levels required for the address and data mputs are 
TIL. Vee is specified to be 6.25V ± 0.25V. 

7/14 --------------~ ~~~.;m2~~~~©~ ---------------'-'--'--'-
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Figure 7. Programming Flowchart 

Vee= 6 25V, Vpp = 12.5V 

CHECK ALL BYTES 
1st· Vee= 6V 

2nd: Vee= 4 2V 

PRESTO II Programming Algorithm 

A100715B 

PRESTO II Programming Algorithm allows the 
whole array to be programmed, with a guaranteed 
margin, in a typical time of 13 seconds. Program
ming with PRESTO II involves in applying a se
quence of 1 0011s program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over
program pulse is applied since the verify in MAR
GIN MODE provides necessary margin to each 
programmed cell. 

Program Inhibit 

Programming of multiple M27C1 001 s in parallel 
with differe~ data is also easily accor:!])lished. 
Except for E, all like inputs including G of the 
parallel M27C1 001 may be common. A TTL low 
!§vel pulse applied to a M27C1 001 's E input, with 
P low and Vpp at 12.I_5V, will program that 
M27C1 001. A high level E input inhibits the other 
M27C1001s from being programmed. 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were correctly 
progr:9mmed . .Ihe verify is accomplished with E 
and G at VtL. P at VtH, Vpp at 12. 75V and Vee at 
6.25V. 

Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C ±soc ambient 
temperature range that is required when program
ming the M27C1 001. To activate this mode, the 
programming equipment must force 11 .5V to 12.5V 
on address line A9 of the M27C1 001, with 
Vpp~Vcc~5V. Two identifier bytes may then be 
sequenced from the device outputs by toggling 
address line AO from VtL to VtH. All other address 
lines must be held at VtL during Electronic Signa
ture mode. 

Byte 0 (AO~VtL) represents the manufacturer code 
and byte 1 (AO~VtH) the device identifier code. For 
the SGS-THOMSON M27C1 001, these two identi
fier bytes are given in Table 4 and can be read-out 
on outputs 00 to 07. 

ERASURE OPERATION (applies to UV EPROM) 

The erasure characteristics of the M27C1001 is 
such that erasure begins when the cells are ex
pos~d to light wit~ wavelengths shorter than ap
proximately 4000 A. It should be noted that sunlight 
and some type of fluorescent lamps have wave
lengths in the 3000-4000 A range. Research 
shows that constant exposure to room level fluo
rescent lighting could erase a typical M27C1001 in 
about 3 years, while it would take approximately 1 
week to cause erasure when exposed to direct 
sunlight. If the M27C1 001 is to be exposed to these 
types of lighting conditions for extended periods of 
time, it is suggested that opaque labels be put over 
the M27C1 001 window to prevent unintentional 
erasure. The recommended erasure procedure for 
the M27C1 001 is exposure to short wave ultraviolet 
light which has a wavelength of 2537 A. The inte
grated dose (i.e. UV intensity x exposure time) for 
erasure should be a minimum of 15 W-sec/cm2. 
The erasure time with this dosage is approximately 
15 to 20 minutes using an ultraviolet lamp with 
12000 uW/cm2 power rating. The M27C1 001 
should be placed within 2.5 em (1 inch) of the lamp 
tubes during the erasure. Some lamps have a filter 
on their tubes which should be removed before 
erasure. 

=8/~14~------------------------~~~~©~2]~&?~ ----------------------------
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ORDERING INFORMATION SCHEME 

Example: M27C1001 -70 X C 1 TR 

Speed Package Temperature Range Option 

-55 55 ns X ±5% F FDIP32W 1 o to 70 oc X Additional 

-60 60 ns blank ±10% L LCCC32W 3 -40 to 125 oc Burn-in 

-70 70 ns B PDIP32 6 -40 to 85 oc TR Tape & Reel 
Packing 

-80 80 ns c PLCC32 

-90 90 ns N TSOP32 

-10 100 ns 
8 x 20mm 

-12 120 ns 

-15 150 ns 

-20 200 ns 

-25 250 ns 

For a list of available options (Speed, Vee Tolerance, Package, etc ... ) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

----------------------------- ~~~~@~~&~~ ------------~------------9/ __ 14 
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FDIP32W - 32 pin Ceramic Frit-seal DIP, with window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 5.'71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

B 0.40 0.55 0.016 0.022 

B1 1.27 1.52 0.050 0.060 

c 0.22 0.31 0.009 0.012 

D 42.78 1.684 

E 15.40 15.80 0.606 0.622 

E1 14.50 14.90 0.571 0.587 

e1 2.54 - - 0.100 - -

e3 38.10 - - 1.500 - -

eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

0 9.65 - - 0.380 - -

a 40 15° 40 15° 

N 32 32 

FDIP32W 

81 

E1 E 

FDIPW-a 

Draw1ng is out of scale 

10/14 t=":' SGS-THOMSON 
-------------- A"'f§ llllD©I:il@lli~[@"jj\j]:QlilJOii;ij; --------------
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LCCC32W - 32 lead Leadless Ceramic Chip Carrier, square window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 2.28 0.090 

B 0.51 0.71 0.020 0.028 

D 11.23 11.63 0.442 0.458 

E 13.72 14.22 0.540 0.560 

e 1.27 - - 0.050 - -

e1 0.39 - O.D15 -

e2 7.62 - - 0.300 - -

e3 10.16 - - 0.400 - -

h 1.02 - - 0.040 - -

j 0.51 - - 0.020 - -

L 1.14 1.40 0.045 0.055 

L1 1.96 2.36 0.077 0.093 

K 10.50 10.80 0.413 0.425 

K1 8.03 8.23 0.316 0.324 

N 32 32 

LCCC32W 

D 

0 E e3 

A 

LCCCW-a 

Draw1ng 1s out of scale 

______________ ~ ~~,;m~:J?/1-------------'-1-"-1/..:...:.14 
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PDIP32- 32 lead Plastic DIP, 600 mils width 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 4.83 0.190 

A1 0.38 - 0.015 -

A2 - - - - - -

B 0.41 0.51 0.016 0.020 

81 1.14 1.40 0.045 0.055 

c 0.20 0.30 0.008 0.012 

D 41.78 42.04 1.645 1.655 

E 15.24 15.88 0.600 0.625 

E1 13.46 13.97 0.530 0.550 

e1 2.54 - - 0.100 - -

eA 15.24 - - 0.600 - -

L 3.18 3.43 0.125 0.135 

s 1.78 2.03 0.070 0.080 

a oo 15° oo 15° 

N 32 32 

PDIP32 

m~ 
A2 A 

A1 L 

81 B e1 

E1 E 

PDIP 

Drawmg is out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 
mm 

Typ Min Max 

A 2.54 3.56 

A1 1.52 2.41 

8 0.33 0.53 

81 0.66 0.81 

0 12.32 12.57 

01 11.35 11.56 

02 9.91 10.92 

E 14.86 15.11 

E1 13.89 14.10 

E2 12.45 13.46 

e 1.27 - -

N 32 

Nd 7 

Ne 9 

CP 0.10 

PLCC32 

D 

01 

lc: - -D.D..CJ.. -___ 1_N ___ 

f 0 

' I I ' ' 
' 

~ ~ E1 
' ' ' 
' ' 

Ne 

' I I ' 

1_~7~_j p 

PLCC 

Drawing is out of scale 

E 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -

32 

7 

9 

I 

D21E2 8~' 
I I I 

o CP 

M27C1001 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 

______________ ~ ~~;mg~:~©~ ___________ ___:.13=-/-'--'-14 
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

D1 

E 

e 

L 

a 

N 

CP 

TSOP32 

Draw1ng 1s out of scale 

156 

mm 

Typ Min 

0.05 

0.95 

0.15 

0.10 

19.80 

18.30 

7.90 

0.50 -

0.50 

oo 

32 

r----
. 
' . 

N/2 

D1 

D 

Max 

1.20 

0.17 

1.50 

0.27 

0.21 

20.20 

18.50 

8.10 

-

0.70 

so 

0.10 

N 

E 

}t_ DIE ------}y C 

TSOP-a 

i 
i 
I 

inches 

Typ Min 

0.002 

0.037 

0.006 

0.004 

0.780 

0.720 

0.311 

0.020 -

0.020 

oo 

32 

~' 

i 
I 

I 

i 

' I 

Max 

0.047 

0.006 

0.059 

0.011 

0.008 

0.795 

0.728 

0.319 

-

0.028 

so 

0.004 



M27V101 
LOW VOLTAGE 

1 Megabit (128K x 8) UV EPROM and OTP ROM 

• LOW VOLTAGE READ OPERATION: 
3V to 5.5V 

" ACCESS TIME: 120, 150 and 200ns 
a LOW POWER "CMOS" CONSUMPTION: 

- Active Current 15mA 

- Standby Current 2011A 
• SMALL PACKAGES for SURFACE 

MOUNTING: 
- Ceramic: LCCC32W, ultra-thin 2.8mm (max) 

height 

- Plastic: PLCC32 and TSOP32 
" PROGRAMMING VOLTAGE: 12.75V 
" PROGRAMMING TIMES of AROUND 12sec. 

(PRESTO II ALGORITHM) 
" M27V101 is PROGRAMMABLE as M27C1001 

with IDENTICAL SIGNATURE 

DESCRIPTION 

The M27V1 01 is a low voltage, low power 1 Mega
bit electrically programmable memory (EPROM), 
ideally suited for handheld and portable microproc
essor systems requiring large programs. It is organ
ized as 131 ,072 by 8 bits. 

The M27V1 01 operates in the read mode with a 
supply voltage as low as 3V. The decrease in 
operating power allows either a reduction of the 

Table 1. Signal Names 

AO- A16 Address Inputs 

00-07 Data Outputs 

E Chrp Enable 
-
G Output Enable 

p Program 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

0 
LCCC32W (L) PLCC32 (K) 

TSOP32 (N) 
8 x 20mm 

Figure 1. Logic Diagram 

Vee Vpp 

17 8 

M27V101 

Vss 

Q0-07 

AI006608 

1/12 
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Figure 2A. LCC Pin Connections 

A7 

AS 

AS 

A4 

A3 

A2 

A1 

AO 

QO 

(\f~~lt8 (.) 
;;( <t: <t: > > ta. Z 

M27V101 

17 

A14 

A13 

AB 

A9 

A11 

G 
A10 

E 
07 

AI00661 

Warning: NC = No Connection. 

Table 2. Absolute Maximum Ratings <1l 

Symbol Parameter 

TA Amb1ent Operating Temperature 

Ts1As Temperature Under Bias 

TsTG Storage Temperature 

V1o 121 Input or Output Voltages (except A9) 

Vee Supply Voltage 

VAs 121 A9 Voltage 

Vpp Program Supply Voltage 

Figure 28. TSOP Pin Connections 

A11 

A9 

AB 

A13 

A14 

Ne 
p 

Vee M27V101 

Vpp (Normal) 

A1S 

A15 

A12 

A7 

AS 

AS 

G 
A10 

E 
07 
OS 

05 
04 
Q3 

Vss 
02 
01 
QO 

AO 

A1 

A2 

A4 ,...--..:..:....J,...-A3 

Warning: NC = No Connection. 

Value Unit 

-40 to 125 oc 

-50 to 125 oc 

-B5 to 150 oc 
-2to7 v 

-2to7 v 
-2to 13.5 v 
-2to 14 v 

Notes: 1. Except for the rat1ng "Operating Temperature Range", stresses above those listed 1n the Table "Absolute Maximum Ratings" 
may cause permanent damage to the dev1ce. These are stress ratings only and operation of the device at these or any other 
cond1t1ons above those indicated in the Operating sections of this specif1cat1on IS not implied Exposure to Absolute Maximum 
Rating cond1tions for extended penods may affect device reliability. Refer also to the SGS·THOMSON SURE Program and other 
relevant quality documents 

2. M1mmum DC voltage on Input or Output 1s -Q.5V with possible undershoot to -2.0V for a penod less than 20ns. Max1mum DC 
voltage on Output IS Vee +0.5V w1th possible overshoot to Vee +2V for a penod less than 20ns. 

DESCRIPTION (cont'd) 

size of the battery or an increase in the time be
tween battery recharges. The M27V1 01 can also 
be operated as a standard 1 Megabit EPROM 
(similar to M27C1 001) with a 5V power supply . 
The 32 pin Window, Lead less Chip Carrier package 
has a transparent lid which allows the user to 

expose the chip to ultraviolet light to erase the bit 
pattern. A new pattern can then be written to the 
device by following the programming procedure. 
For applications where the content is programmed 
only one time and erasure is not required, the 
M27V1 01 is offered in both Plastic Leaded Chip 
Carrier and Plastic Thin Small Outline packages. 

2/=..c..:12=-------------18i ~~mll&!l'~~~a --------------
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DEVICE OPERATION 

The modes of operation of the M27V1 01 are listed 
in the Operating Modes table. A single power 
supply is required in the read mode. All inputs are 
TTL levels except for Vpp and 12V on A9 for Elec
tronic Signature. 

Read Mode 

The M27V101 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tAvov) is equal to the delay from E to output (tELov). 
Data is available at the ou).Qut after a delay of_!GLOV 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tAvov-tGLov. 

Standby Mode 

The M27V1 01 has a standby mode which reduces 
the active current from 15mA to 20J.!A with low 
voltage operation Vee :o; 3.2V (30mA to 1 OOJ.!A with 
a supply of 5.5V), see Read Mode DC Charac
teristics Table for details. The M27V1 01 is placed 
in the standby mode by applying a CMOS high 

Table 3. Operating Modes 

Mode E G 

Read v,L V1L 

Output Disable v,L V1H 

Program v,L v,H 

Verify v,L v,L 

Program Inhibit V1H X 

Standby v,H X 

Electronic Signature v,L v,L 

Note. X= v,H or VIL, v,o = 12V ± 0.5V 

Table 4. Electronic Signature 

Identifier AO 07 06 as 
Manufacturer's Code v,L 0 0 1 

Device Code V1H 0 0 0 

M27V101 

signal to theE input. When in the standby mode, 
the outputs are in a high impedance state, inde
pendent of the G input. 

Two Line Output Control 

Because EPROMs are usually used in larger mem
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

For the most efficient use of these two control lines, 
E should be decoded and usEiQ as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 

System Considerations 

The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg
ments that are of interest to the system designer: 

p A9 Vpp 00-07 

X X Vee orVss Data Out 

X X Vee orVss Hi-Z 

V1L Pulse X Vpp Data In 

V1H X Vpp Data Out 

X X Vpp Hi-Z 

X X Vee or Vss HI-Z 

v,H v,o Vee Codes 

04 03 02 01 00 Hex Data 

0 0 0 0 0 20h 

0 0 1 0 1 05h 
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M27V101 

AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall Times 

Input Pulse Voltages 

,;; 20ns 

0.4 to 2.4V 

Input and Output Timing Ref. Voltages 0.8 to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

:·::~ 
2.0V 

0.8V 

DEVICE 
UNDER 
TEST 

1.3V 

T 
AI00826 CL includes JIG capacitance 

Table 5. Capacitance <1> (T A= 25 ac, f = 1 MHz ) 

Symbol Parameter Test Condition Min 

c,N Input Capacitance VIN = OV 

CouT Output Capacitance VouT = OV 

Note: 1. Samp~e? ?nly, not 100% tested. 

Table 6. Read Mode DC Characteristics <1> 

(TA = 0 to 70 ac or -40 to 85 ac; Vee= 3V to 5.5V unless specified; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current OV $ V1N $Vee 

ILO Output Leakage Current OV :> VouT :>Vee 

E = v,L, G = v,L, louT= OmA, 

Icc Supply Current 
I= 5MHz, Vee:> 3.2V 

E = V1L, G = V,L, louT = OmA, 
I= 5MHz, Vee= 5.5V 

lcet 
Supply Current (Standby) -

TTL E = VIH 

lee2 
Supply Current (Standby) E >Vee- 0.2V, Vee:> 3.2V 
CMOS 

E >Vee- 0.2V, Vee= 5.5V 

lpp Program Current Vpp =Vee 

V1L Input Low Voltage -0.3 

V1H 121 Input High Voltage 2 

VoL Output Low Voltage loL= 2.1mA 

VoH 
Output High Voltage TTL loH =-400!-IA 2.4 

Output High Voltage CMOS loH = -100!-lA Vce-0.7V 

Note: 1. Vee must be appl1ed Simultaneously With or before Vpp and removed simultaneously or alter Vpp. 
2. Maximum DC voltage on Output is Vee +0 5V. 

Max 

6 

12 

Max 

±10 

±10 

15 

30 

1 

20 

100 

10 

0.8 

Vee+ 1 

0.4 

AI00828 

Unit 

pF 

pF 

Unit 

!lA 

!lA 

mA 

mA 

mA 

1-1A 

!lA 

!lA 

v 

v 

v 

v 

v 
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Table 7. Read Mode AC Characteristics (1l 
(T A= 0 to 70 oc or -40 to 85 °C; Vee= 3V to 5.5V unless specified; Vpp =Vee) 

M27V101 
Symbol A It Parameter Test Condition -120 -150 

Min Max Min Max 

IAVQV lAce Address Valid to Output Valid E = v,L, G = v,L 120 

IELQV IcE Chip Enable Low to Output Valid G =VIL 120 

IGLQV toE Output Enable Low to Output Valid E = v,L 80 

IEHOZ (2) toF Chip Enable High to Output Hi-Z G= V1L 0 70 0 

tGHQZ(2) toF Output Enable High to Output Hi·Z E = V1L 0 70 0 

Address Transition to - -
IAXQX loH Output Transition E = v,L, G = v,L 0 0 

Notes: 1. Vee must be applied Simultaneously w1th or before Vpp and removed Simultaneously or after VPP. 
2. Sampled only, not 1 00% tested. 

Figure 5. Read Mode AC Waveforms 

AO-A16 

tAX OX 

E' 

G 

00-07 DATA OUT 

150 

150 

85 

70 

70 

M27V101 

-200 Unit 

Min Max 

200 ns 

200 ns 

90 ns 

0 80 ns 

0 80 ns 

0 ns 

H1-Z 

Al00713 
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M27V101 

Table 8. Programming Mode DC Characteristics <1l 
(TA = 25 ac; Vee= 6.25V ± 0.25V; Vpp = '12.75V ± 0.25V) 

Symbol Parameter Test Condition 

lu Input Leakage Current VrL $ VrN $ VrH 

Icc Supply Current 

lpp Program Current E=VrL 

VrL Input Low Voltage 

VrH Input High Voltage 

VoL Output Low Voltage loL= 2.1mA 

VoH Output High Voltage TIL loH =-400~A 

Vro A9 Voltage 

Min Max 

±10 

50 

50 

--0.3 0.8 

2 Vee+ 0.5 

0.4 

2.4 

11.5 12.5 

Note: 1. Vee must be applied simultaneously with or before Vee and removed simultaneously or atter Vep. 

Table 9. Programming Mode AC Characteristics <1l 
(TA = 25 ac; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol A It Parameter Test Condition 

tAVPL lAs Address Valid to Program Low 

tavPL los Input Valid to Program Low 

tvPHPL fvPS VPP High to Program Low 

tvcHPL tvcs Vee High to Program Low 

IELPL leES 
Chip Enable Low to 
Program Low 

tPLPH tpw Program Pulse Width 

IPHQX loH 
Program High to Input 
Transition 

taxGL toES 
Input Transition to Output 
Enable Low 

tmav toE 
Output Enable Low to 
Output Valid 

tGHQZ (2) toFP 
Output Enable High to 
Output Hi-Z 

IGHAX tAH 
Output Enable High to 
Address Transition 

Min 

2 

2 

2 

2 

2 

95 

2 

2 

0 

0 

Notes: 1. Vee must be applied Simultaneously w1th or before VPP and removed Simultaneously or after Vee. 
2. Sampled only, not 1 00% tested. 

Max 

105 

100 

130 

Unit 

~A 

mA 

mA 

v 
v 
v 
v 
v 

Unit 

~s 

~s 

~s 

~s 

~s 

~s 

~s 

~s 

ns 

ns 

ns 
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M27V101 

Figure 6. Programming and Verify Modes AC Waveforms 

AO-A16 l VALID 

-i:="tAVPL~. 
Q0-07 DATA IN DATA OUT 

i:="tQVPL- - !+-tPHQX 

Vpp 

IVPHPL- ~IGLQV tGHQZ 

Vee 
IVCHPL- IGHAX 

~tELPL___. 

1'-----' 
tPLPH ~ !+----+ -tQXGL 

--- PROGRAM ---to;+-- VERIFY_______.: 

DEVICE OPERATION (cont'd) 

the standby current level, the active current level, 
and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output. 

The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling c~
pacitors. It is recommended that a 0.1 J..LF ceram1c 
capacitor be used on every device between ~cc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4. ?J..LF bulk electrolytic capacitor should be used 
between Vee and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

AI00714 

Programming 

The M27V1 01 has been designed to be fully com
patible with the M27C1 001. As a result the 
M27V1 01 can be programmed as the M27C1 001 
on the same programmers applying 12. 75V on Vpp 
and 6.25V on Vee. The M27V1 01 has the same 
electronic signature and uses the same PRESTO 
II algorithm . 

When delivered (and after each erasure for UV 
EPROM), all bits of the M27V1 01 are in the "1" 
state. Data is introduced by selectively program
ming "Os" into the desired bit locations. Although 
only "Os" will be programmed, both "1s" and "Os" 
can be present in the data word. The only way to 
change a "0" to a "1" is by die exposure to ultraviolet 
light (UV EPROM). The M~7V1~1 is in the pro
g_ramming mode when Vpp 1nput 1s at 12.75V, and 
E and Pare at TTL -low. The data to be programmed 
is applied 8 bits in parallel to the data output pins. 
The levels required for the address and data inputs 
are TTL. Vee is specified to be 6.25V ± 0.25V. 

______________ i..V ~~©m~~~~Jl------------7.:..:.'=12 
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M27V101 

Figure 7. Programming Flowchart 

Vee= 6.25V, Vpp = 12.5V 

CHECK ALL BYTES 
1st·Vcc=6V 

2nd: Vee= 4.2V 

PRESTO II Programming Algorithm 

AI00715B 

PRESTO II Programming Algorithm allows the 
whole array to be programmed, with a guaranteed 
margin, in a typical time of 13 seconds. Program
ming with PRESTO II involves in applying a se
quence of 1 0011s program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over
program pulse is applied since the verify in MAR· 
GIN MODE provides necessary margin to each 
programmed cell. 

Program Inhibit 

Programming of multiple M27V1 01 sin parallel with 
diffeJ:.ent data is also easily acco!!)Jllished. Except 
for E, all like inputs including G of the parallel 
M27V1 01 may be comi1J9n. A TTL IQ...w level pulse 
applied to a M27V1 01 's E input, with Plow and Vpp 
g_t 12.75V, will program that M27V1 01. A high level 
E input inhibits the other M27V1 01 s from being 
programmed. 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were correct)y 
prog_@mmed.Jhe verify is accomplished with E 
and Gat V1L, Pat V1H, Vpp at 12.75V and Vee at 
6.25V. 

Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C ±soc ambient 
temperature range that is required when program
ming the M27V1 01. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line A9 of the M27V1 01, with Vpp =Vee 
= SV. Two identifier bytes may then be sequenced 
from the device outputs by toggling address line AO 
from V1L to ViH· All other address lines must be held 
at V1L during Electronic Signature mode. 

Byte 0 (AO=ViL) represents the manufacturer code 
and byte 1 (AO=ViH) the device identifier code. For 
the SGS· THOMSON M27V1 01, these two identi· 
fier bytes are given in Table 4 and can be read-out 
on outputs 00 to 07. Note that the M27V101 and 
M27C1001 have the same identifier bytes. 

ERASURE OPERATION (applies to UV EPROM) 

The erasure characteristics of the M27V1 01 is such 
that erasure begins when the cells are exposed to 
light vyith wavelengths shorter than approximately 
4000A. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000A range. Research shows that constant 
exposure to room level fluorescent lighting could 
erase a typical M27V101 in about 3 years, while it 
would take approximately 1 week to cause erasure 
when exposed to direct sunlight. If the M27V1 01 is 
to be exposed to these types of lighting conditions 
for extended periods of time, it is suggested that 
opaque labels be put over the M27V1 01 window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M27V1 01 is exposure to 
short wave ultraviolet light which has a wavelength 
of 2537A. The integrated dose (i.e. UV intensity x 
exposure time) for erasure should be a minimum 
of 15 W-sec/cm2. The erasure time with this dosage 
is approximately 15 to 20 minutes using an ultra
violet lamp with 12000 uW/cm2 power rating. The 
M27V1 01 should be placed within 2.5 em (1 inch) 
of the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re
moved before erasure. 

:::.8/..:.::12:...._ _________ W'l SGS·lHOMSON ------------
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M27V101 

ORDERING INFORMATION SCHEME 

Example: M27V1 01 -200 K 6 TR 

Speed Option 

-120 120 ns L TR Tape & Reel 

-150 150 ns K PLCC32 -40 to 85 oc Packing 

-200 200 ns N TSOP32 
8 x20mm 

For a list of available options (Speed, Package, Temperature Range, etc ... ) refer to the current Memory 
Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

-------------i..W ~~m~'l------------9;::.'=12 
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M27V101 

LCCC32W - 32 lead Leadless Ceramic Chip Carrier, square window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 2.28 0.090 

B 0.51 0.71 0.020 0.028 

D 11.23 11.63 0.442 0.458 

E 13.72 14.22 0.540 0.560 

e 1.27 - - 0.050 - -

e1 0.39 - 0.015 -

e2 7.62 - - 0.300 - -
e3 10.16 - - 0.400 - -

h 1.02 - - 0.040 - -

j 0.51 - - 0.020 - -
L 1.14 1.40 0.045 0.055 

L1 1.96 2.36 0.077 0.093 

K 10.50 10.80 0.413 0.425 

K1 8.03 8.23 0.316 0.324 

N 32 32 

LCCC32W 

D 

D E e3 

A 

LCCCW-a 

Drawing is out of scale 
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M27V101 

PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 

A 

A1 

B 

81 

D 

D1 

D2 

E 

E1 

E2 

e 

N 

Nd 

Ne 

CP 

PLCC32 

I 

Ne: 
I 
I 
I 
I 

Drawing is out of scale 

mm 

Typ Min 

2.54 

1.52 

0.33 

0.66 

12.32 

11.35 

9.91 

14.86 

13.89 

12.45 

1.27 -

32 

7 

9 

D 

01 

PLCC 

Max 

3.56 

2.41 

0.53 

0.81 

12.57 

11.56 

10.92 

15.11 

14.10 

13.46 

-

0.10 

I 

~ E1 E 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -

32 

7 

9 

I 

02/E2 B~' 
I I I 

o CP 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 
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M27V101 

TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

01 

E 

e 

L 

a 

N 

CP 

TSOP32 

Drawing is out of scale 

mm 

Typ Min 

O.OS 

0.9S 

0.1S 

0.10 

19.80 

18.30 

7.90 

o.so -
O.SO 

oo 
32 

,-----
1 
I 

N/2 

TSOP-a 

01 

D 

Max 

1.20 

0.17 

1.SO 

0.27 

0.21 

20.20 

18.SO 

8.10 

-

0.70 

so 

0.10 

N 

E 

I 

inches 

Typ Min 

0.002 

0.037 

0.006 

0.004 

0.780 

0.720 

0.311 

0.020 -

0.020 

oo 
32 

~' 

I 

I I I 
I I I 

Max 

0.047 

0.006 

O.OS9 

0.011 

0.008 

0.79S 

0.728 

0.319 

-

0.028 

so 

0.004 
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M27W101 

VERY LOW VOLTAGE 1 Megabit (128K x 8) OTP ROM 

• VERY LOW VOLTAGE READ OPERATION: 
2.7V to 5.5V 

• ACCESS TIME: 

- 150ns (TA = 0 to 70 °C) 
- 200ns (T A = -20 to 70 °C) 

• LOW POWER "CMOS" CONSUMPTION: 
- Active Current 15mA 
- Standby Current 2011A 

• PROGRAMMING VOLTAGE: 12.75V 

• PROGRAMMING TIMES of AROUND 12sec. 
(PRESTO II ALGORITHM) 

• M27W1 01 is PROGRAMMABLE as 
M27C1001 with IDENTICAL SIGNATURE 

DESCRIPTION 

The M27W1 01 is a very low voltage, low power 1 
Megabit One Time Programmable ROM, ideally 
suited for handheld and portable microprocessor 
systems requiring large programs. It is organized 
as 131,072 by 8 bits. 

The M27W1 01 operates in the read mode with a 
supply voltage as low as 2.7V at -20 to 70 oc 
temperature range. The decrease in operating 
power allows either a reduction of the size of the 
battery or an increase in the time between battery 
recharges. The M27W1 01 can also be operated as 
a standard 1 Megabit EPROM (similar to 
M27C1 001) with a 5V power supply. 

Table 1. Signal Names 

AO-A16 Address Inputs 

QQ-Q7 Data Outputs 

E Chip Enable 

G' Output Enable 

p Program 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

PLCC32 (K) 

Figure 1. Logic Diagram 

vee Vpp 

17 

M27W101 

Vss 

TSOP32 (N) 
8x20mm 

8 

Q0-07 

AI01587 

1/11 
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Figure 2A. LCC Pin Connections 

C\JLO<O a.u 
~ ~ ~ c..(.) u 
<( <( <( > > IC.. Z .......................................... 

(1)32 
~A14 A7 

A6 ~A13 
A5 ~AS 
A4 OA9 

A3 9 M27W101 25 ~A11 
A2 pG 
A1[ ~A10 
AO PE 
00[ ~07 

17 

~ C\J (/JC') .... lO <0 
00 (JJ0 000 

> 
AI01588 

Warnmg: NC =No Connection. 

Table 2. Absolute Maximum Ratings <1l 

Symbol Parameter 

TA Ambient Operating Temperature 

TsiAS Temperature Under Bias 

Tsm Storage Temperature 

v,o 121 Input or Output Voltages (except A9) 

Vee Supply Voltage 

VA9(2) A9 Voltage 

Vpp Program Supply Voltage 

Figure 28. TSOP Pin Connections 

A11 

A9 
AS 

A13 

A14 

NC 
j5 

Vee M27W101 

Vpp (Normal) 

A16 
A15 
A12 

A7 

A6 
A5 
A4 

Warning: NC =No Connection. 

Value 

-20 to 70 

-50 to 125 

-65 to 150 

-2to7 

-2to7 

-2 to 13.5 

-2to 14 

G 
A10 

E 
07 

06 

05 
04 

03 

Vss 
02 

01 
00 
AO 

A1 
A2 

A3 

Unit 

oc 
oc 
oc 

v 

v 

v 

v 

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those 1nd1cated in the Operating sections of th1s specification is not 1m plied. Exposure to Absolute Maximum 
Rating cond1tions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant qual1ty documents. 

2. Minimum DC voltage on Input or Output is -{).5V with possible undershoot to -2.0V for a penod less than 20ns. Maximum DC 
voltage on Output is Vee +0.5V with possible overshoot to Vee +2V for a period less than 20ns. 

DESCRIPTION (cont'd) 

For applications where the content is programmed 
only one time and erasure is not required, the 
M27W101 is offered in both Plastic Leaded Chip 
Carrier and Plastic Thin Small Outline packages. 

DEVICE OPERATION 
The modes of operation of the M27W1 01 are listed 
in the Operating Modes table. A single power 
supply is required in the read mode. All inputs are 
TTL levels except for Vpp and 12V on A9 for Elec
tronic Signature. 

:::;.2,_;_11'------------- £ii ~~©m~:~~~ _____________ _ 
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Read Mode 

The M27W1 01 has two control functions, both of 
which must be logically active in Q.rder to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tAvav) is equal to the delay from E to output (tELav). 
Data is available at the ou!Qut after a delay ot.!GLOV 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tAVQV-tGLQV. 

Standby Mode 

The M27W1 01 has a standby mode which reduces 
the active current from 15mA to 201J.A with low 
voltage operation Vee :52. 7V (30mA to 1 0011A with 
a supply of 5.5V), see Read Mode DC Charac
teristics Table for details. The M27W1 01 is placed 
in the stand~ mode by applying a CMOS high 
signal to the E input. When in the standby mode, 
the outputs are_jn a high impedance state, inde
pendent of the G input. 

Two Line Output Control 

Because OTP ROMs are usually used in larger 
memory arrays, this product features a 2 line con-

Table 3. Operating Modes 

Mode E G 

Read V1L V1L 

Output Disable V1L V1H 

Program V1L v,H 

Verify V1L v,L 

Program Inhibit V1H X 

Standby V1H X 

Electronic Signature V!L V1L 

Note: X= v,H or VIL, v,o = 12V ± o.sv 

Table 4. Electronic Signature 

Identifier AD Q7 Q6 QS 

Manufacturer's Code V1L 0 0 1 

Device Code V1H 0 0 0 

M27W101 

trol function which accommodates the use of mul
tiple memory connection. The two line control func
tion allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

For the most efficient use ofthese two control lines, 
E should be decoded and us~ as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 

System Considerations 

The power switching characteristics of Advanced 
CMOS OTP ROMs require careful decoupling of 
the devices. The supply current, Icc, has three 
segments that are of interest to the system de
signer: the standby current level, the active current 
level, and transient current peaks that a@ pro
duced by the falling and rising edges of E. The 
magnitude of the transient current peaks is de
pendent on the capacitive and inductive loading of 
the device at the output. 

p A9 Vpp QO-Q7 

X X VccorVss Data Out 

X X VccorVss Hi-Z 

V1L Pulse X Vpp Data In 

v,H X Vpp Data Out 

X X Vpp Hi-Z 

X X VccorVss Hi-Z 

V1H V1o Vee Codes 

Q4 Q3 Q2 Q1 ao Hex Data 

0 0 0 0 0 20h 

0 0 1 0 1 05h 

~ SGS·lHOMSON 3/11 -------------- A""!/ u;Jo©OO©rn~rn©WJ©Li'IO©\\l --------------"-'-'--
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall Times $ 20ns 

Input Pulse Voltages 0.4 to 2.4V 

Input and Output Timing Ref. Voltages 0.8 to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.4V~ 

0.4V 

2.0V 

O.BV 

DEVICE 
UNDER 
TEST 

1.3V 

T 
AIOOB26 CL mcludes JIG capacitance 

Table 5. Capacitance <1l (T A= 25 oc, f = 1 MHz ) 

Symbol Parameter Test Condition Min 

C1N Input Capacitance V1N = OV 

GouT Output Capacitance VouT = OV 

Note: 1. Sampled only, not 100% tested. 

Table 6. Read Mode DC Characteristics <1l 
(TA = -20 to 70 oc; Vee= 2.7V to 5.5V unless specified; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current OV $ V1N $Vee 

ILO Output Leakage Current OV $ VouT $Vee 

E = V1L, G = V1L, louT = OmA, 

Icc Supply Current 
I= 5MHz, Vee$ 2.7V 

E = V1L, G = V1L, louT = OmA, 
I= 5MHz, Vee= 5.5V 

leet 
Supply Current (Standby) 

E= VIH TTL 

lee2 
Supply Current (Standby) E > Vee- 0.2V, Vee$ 2.7V 
CMOS 

E >Vee- 0.2V, Vee= 5.5V 

lpp Program Current Vrr =Vee 

V1L Input Low Voltage -0.3 

1N914 

33kQ 

CL = 100pF 

Max 

6 

12 

Max 

±10 

±10 

15 

30 

1 

20 

100 

10 

0.8 

OUT 

AI00828 

Unit 

pF 

pF 

Unit 

!!A 

!!A 

mA 

mA 

mA 

!!A 

!!A 

!!A 
v 

V1H (2) Input High Voltage 2 Vee+ 1 v 
VoL Output Low Voltage loL = 2.1mA 

VoH 
Output High Voltage TTL loH = -400!1A 2.4 

Output High Voltage CMOS loH = -100!!A Vcc-0.7V 

Note: 1. Vee must be applied simultaneously with or before Vpp and removed simultaneously or after Vpp, 
2. Maximum DC voltage on Output is Vee +0.5V. 

0.4 v 
v 
v 

4/11 t=-= SGS·lHOMSON ..::....:...:.... _____________ ~""f/ [!:j]fl©Dil@~~~©WJ@IfiJO©$ ----------------
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Table 7. Read Mode AC Characteristics (1) 
(TA = -20 to 70 oc; Vee= 2.7V to 5.5V unless specified; Vpp =Vee) 

M27W101 

Symbol A It Parameter Test Condition -150 

Min Max 
- -

IAVOV IACC Address Valid to Output Valid E = VJL, G = V1L 150 

IELOV IcE Chip Enable Low to Output Valid G =VJL 150 

tGLOV toE Output Enable Low to Output Valid E = V1L 75 

IEHOZ 121 toF Chip Enable High to Output Hi-Z G = V1L 0 70 

tGHoz 121 loF Output Enable High to Output Hi-Z E = v,L 0 70 

IAXQX toH 
Address Transition to E = VJL, G = VJL 0 Output Transition 

Notes: 1. Vee must be appl1ed simultaneously w1th or before Vee and removed Simultaneously or after Vee. 
2. Sampled only, not 1 00% tested. 

Figure 5. Read Mode AC Waveforms 

AO-A16 

tAX OX 

E' 

i3 

00-07 DATA OUT 

Min 

0 

0 

0 

M27W101 

-200 Unit 

Max 

200 ns 

200 ns 

100 ns 

80 ns 

80 ns 

ns 

HI-Z 

AI00713 
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Table 8. Programming Mode DC Characteristics <1> 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Parameter Test Condition 

lu Input Leakage Current VrL,; VrN,; VrH 

Icc Supply Current 
-

lpp Program Current E = VrL 

VrL Input Low Voltage 

Min Max 

±10 

50 

50 

-0.3 0.8 

VrH Input High Voltage 2 Vee+ 0.5 

VoL Output Low Voltage loL = 2.1mA 

VoH Output High Voltage TTL loH =-400~A 2.4 

Vro A9 Voltage 11.5 

Note: 1 Vee must be applied srmultaneously wrth or before VPP and removed srmultaneously or after Vpp. 

Table 9. Programming Mode AC Characteristics <tl 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol All Parameter Test Condition 

IAVPL lAs Address Valid to Program Low 

tavPL los Input Valid to Program Low 

IVPHPL tvps Vpp High to Program Low 

IVCHPL tvcs Vee High to Program Low 

IELPL leES 
Chip Enable Low to 
Program Low 

IPLPH !pw Program Pulse Width 

IPHQX loH 
Program High to Input 
Transition 

taxGL toES 
Input Transition to Output 
Enable Low 

tmav toE 
Output Enable Low to 
Output Valid 

tGHOZ (2) IDFP 
Output Enable High to 
Output Hi-Z 

tGHAX tAH 
Output Enable High to 
Address Transition 

Min 

2 

2 

2 

2 

2 

95 

2 

2 

0 

0 

Notes: 1. Vee must be applred srmultaneously wrth or before Vpp and removed srmultaneously or after Vpp. 
2. Sampled only, not 100% tested 

0.4 

12.5 

Max 

105 

100 

130 

Unit 

~A 

mA 

mA 

v 
v 
v 
v 
v 

Unit 

~s 

~s 

~s 

~s 

~s 

~s 

~s 

~s 

ns 

ns 

ns 

~6/~1~1-------------------------~~~~~~:~9~ -----------------------------
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Figure 6. Programming and Verify Modes AC Waveforms 

AO-A16 -y VALID 

-~tAVPL--j 
Q0-07 DATA IN DATA OUT 

~tQVPL-+ -.I-- f.-tPHQX 

Vpp 

tVPHPL--+ i+--1- tGLQV tGHQZ 

Vee 

tVCHPL-+ tGHAX 

!="tELPL-

1\..-...J 
tPLPH - k---- k-----. 1- tQXGL 

:.._ __ PROGRAM--~~-- VERIFY____._.: 

DEVICE OPERATION (cont'd) 

The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca
pacitors. It is recommended that a 0.11-LF ceramic 
capacitor be used on every device between Vee 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.71-LF bulk electrolytic capacitor should be used 
between Vee and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

AI00714 

Programming 

The M27W1 01 has been designed to be fully com
patible with the M27C1 001. As a result the 
M27W101 can be programmed as the M27C1001 
on the same programmers applying 12.75V on Vpp 
and 6.25V on Vee. The M27W101 has the same 
electronic signature and uses the same PRESTO 
II algorithm . 

When delivered, all bits of the M27W1 01 are in the 
"1" state. Data is introduced by selectively pro
gramming "Os" into the desired bit locations. Al
though only "Os" will be programmed, both "1 s" and 
"Os" can be present in the data word. The 
M27W1 01 is in the pro_graml}!ing mode when Vpp 
input is at 12.75V, and E and Pare at TTL-low. The 
data to be programmed is applied 8 bits in parallel 
to the data output pins. The levels required for the 
address and data inputs are TTL. Vee is specified 
to be 6.25V ± 0.25V. 

~ SGS·lHOMSON 7/11 
-------------- .. ...,/ ~~Q©OO©~~ffi©WJ@{'!Q~ ---------------"--'--'-
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Figure 7. Programming Flowchart 

Vee~ 6.25V, Vpp ~ 12.5V 

CHECK ALL BYTES 
1st: Vee~ 6V 

2nd: Vee~ 4 2V 

PRESTO II Programming Algorithm 

AI00715B 

PRESTO II Programming Algorithm allows the 
whole array to be programmed, with a guaranteed 
margin, in a typical time of 13 seconds. Program· 
ming with PRESTO II involves in applying a se· 
que nee of 1 OO[J.S program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto· 
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over· 

program pulse is applied since the verify in MAR
GIN MODE provides necessary margin to each 
programmed cell. 

Program Inhibit 

Programming of multiple M27VW01 s in parallel 
with differer:!!_ data is also easily accoi}}Piished. 
Except for E, all like inputs including G of the 
parallel M27W1 01 may be common. A TTL low 
level pulse applied to a M27W1 01 's E input, with j5 
low and Vpp ~ 12.75V, will program that M27W101. 
A high level E input inhibits the other M27W1 01 s 
from being programmed. 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were correctly 
prog@mmed. _Ihe verify is accomplished with E 
and Gat VrL, Pat VrH, Vpp at12.75V and Vee at 
6.25V. 

Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code that will identify its manufac
turer and type. This mode is intended for use by 
programming equipment to automatically match 
the device to be programmed with its correspond
ing programming algorithm. This mode is functional 
in the 25°C ± 5°C ambient temperature range that 
is required when programming the M27W1 01. To 
activate this mode, the programming equipment 
must force 11.5V to 12.5V on address line A9 of the 
M27W1 01, with Vpp = Vee = 5V. Two identifier 
bytes may then be sequenced from the device 
outputs by toggling address line AO from VrL to VrH. 
All other address lines must be held at VrL during 
Electronic Signature mode. 

Byte 0 (AO=VrL) represents the manufacturer code 
and byte 1 (AO=VrH) the device identifier code. For 
the SGS-THOMSON M27W1 01, these two identi
fier bytes are given in Table 4 and can be read-out 
on outputs 00 to 07. Note that the M27W101 and 
M27C1 001 have the same identifier bytes . 

_s1_1_1 _____________ ~ ~~~©ID~~l'l~~ _____________ _ 
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ORDERING INFORMATION SCHEME 

-150 

-200 

Example: 

Speed 

150 ns 

200 ns 

M27W101 -150 K 6 TR 

K 

N 

PLCC32 

TSOP32 
8 x20mm 

4 -20 to 70 oc 

Option 

TR Tape & Reel 
Packing 

M27W101 

For a list of available options (Speed, Package, Temperature Range, etc ... ) refer to the current Memory 
Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

----------------------------- ~~~~@~~~~~~ ------------------------~9/~1~1 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 
mm 

Typ Min Max 

A 2.54 3.56 

A1 1.52 2.41 

B 0.33 0.53 

B1 0.66 0.81 

0 12.32 12.57 

01 11.35 11.56 

02 9.91 10.92 

E 14.86 15.11 

E1 13.89 14.10 

E2 12.45 13.46 

e 1.27 - -
N 32 

Nd 7 

Ne 9 

CP 0.10 

PLCC32 

D 

01 

- ...J::l..C..Cl. - ...o:::::::!i=::::;:-~ _ _u'--- ___ 1_N __ 

' I 
Ne; 

Drawing IS out of scale 

I 

' 

PLCC 

0 

I 

~ E1 E 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -

32 

7 

9 

I 

D21E2 9~' 
I I I 

o CP 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 

.:..:10:::.1..:...11:.._ ___________ I..V ~itmgml~?~ --------------
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

01 

E 

e 

L 

a 

N 

CP 

TSOP32 

Drawing is out of scale 

mm 

Typ Min 

0.05 

0.95 

0.15 

0.10 

19.80 

18.30 

7.90 

0.50 -

0.50 

oo 

32 

r----
1 
I 

N/2 

TSOP-a 

01 

D 

N 

Max 

1.20 

0.17 

1.50 

0.27 

0.21 

20.20 

18.50 

8.10 

-

0.70 

so 

0.10 

E 

I 

inches 

Typ Min 

0.002 

0.037 

0.006 

0.004 

0.780 

0.720 

0.311 

0.020 -

0.020 

oo 

32 

~· 

i 
I 
i 

I ' ' 
I I I 

Max 

0.047 

0.006 

0.059 

0.011 

0.008 

0.795 

0.728 

0.319 

-

0.028 

so 

0.004 

'="= SGS·lHOMSON 11/11 -------------- ll!.."'f/ !i:liO©lil©rn~r<©'ii1i\l©!i!lu©® ___________ ___:..:..:_:_:_ 
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M27C1024 

1 Megabit (64K x16) UV EPROM and OTP ROM 

• FAST ACCESS TIME: 70ns 
• COMPATIBLE with HIGH SPEED 

MICROPROCESSORS, ZERO WAIT STATE 
• LOW POWER "CMOS" CONSUMPTION: 

- Active Current 35mA 
- Standby Current 1 OOIJA 

• PROGRAMMING VOLTAGE: 12.75V 
• ELECTRONIC SIGNATURE for AUTOMATED 

PROGRAMMING 
• PROGRAMMING TIME of AROUND 6 sec. 

(PRESTO II ALGORITHM) 

DESCRIPTION 

The M27C1024 is a 1 Megabit UV erasable and 
electrically programmable read only memory 
(EPROM). It is organized as 65,536 words by 16 
bits. 

The 40 pin Ceramic Frit Seal Window package has 
a transparent lid which allows the user to expose 
the chip to ultraviolet light to erase the bit pattern. 
A new pattern can then be written to the device by 
following the programming procedure. 

For application where the content is programmed 
only one time and erasure is not required, the 
M27C1 024 is offered in a Plastic Leaded Chip 
Carrier package. 

Table 1. Signal Names 

AO- A15 Address Inputs 

00-015 Data Outputs 

E Chip Enable 

G Output Enable 

p Program 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

,:/0~ ~~YI~ 

1 

FDIP40W (F) 

TSOP40 (N) 
10 x 14mm 

Figure 1. Logic Diagram 

Vee Vpp 

16 

M27C1024 

Vss 

PLCC44 (C) 

16 

00-015 

AI00702B 

1/12 



M27C1024 

Figure 2A. DIP Pin Connections Figure 28. LCC Pin Connections 

[ 1 \,..../ 40 Vpp vee 
[ 2 39 E P 

Q1S 

014 
013 

012 

011 
010 

09 
QS 

Vss 
07 
06 

OS 
04 

03 
02 
01 
QO 
G 

[ 3 3S 
[ 4 37 
[ s 36 
[ 6 3S 
[ 7 34 

s 33 

9 32 

10 M27C1024 31 
11 30 

12 29 
13 2S 

14 27 
1S 26 
16 2S 

17 24 
1S 23 
19 22 

20 21 
AI00703 

Warning: NC ~No Connection. 

NC 
A1S 
A14 

A13 
A12 
A11 

A10 
A9 

Vss 
AS 
A7 

A6 
AS 
A4 

A3 
A2 
A1 
AO 

Figure 2C. TSOP Pin Connections 

A9 
A10 
A11 
A12 
A13 
A14 

A1S 

NC 
p 

Vee M27C1024 
Vpp (Normal) 

E 
DQ1S 
0014 

0013 
0012 
0011 
0010 
009 
DOS 

Warning: NC ~No Connection. 

Vss 
AS 
A7 

A6 
AS 
A4 

A3 

A2 
A1 

AO 
G 
DQO 

001 
002 
003 
004 
DOS 
006 
007 

Vss 

MVLO D... () LOV 
~~~ o..oo o~~ a a a 1w > z > 10.. z <x: <( 

012[ 
Q11 [ 
Q10[ 
Q9[ 
OS[ 

Vss[ 12 
NC[ 
07[ 
06[ 
Q5[ 
04[ 

G)44 

M27C1024 

23 

A13 
A12 
A11 
A10 
A9 

34 v88 
NC 
AS 
A7 
A6 
A5 

';;;' ~ ';:' :;'I; 0 :;' ';:' ~ ';;;' ':;' aaaa z<t:<t:<t:<t:<t: 

AI00704 

Warnmg: NC ~ No Connection. 

DEVICE OPERATION 

The modes of operations of the M27C1024 are 
listed in the Operating Modes table. A single 5V 
power supply is required in the read mode. All 
inputs are TTL levels except for Vpp and 12V on 
A9 for Electronic Signature. 

Read Mode 

The M27C1 024 has two control functions, both of 
which must be logically active in Q!der to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tAvov) is equal to the delay from E to output (tELov). 
Data is available at the o!,!!put after a delay .Qf toE 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tAvov-tGLov. 

Standby Mode 

The M27C1 024 has a standby mode which re
duces the active current from 35mA to 1 OO!!A. 

The M27C1 024 is placed in the ~and by mode by 
applying a TTL high signal to the E input. When in 
the standby mode, the outputs are in a high imped
ance state, independent of the G input. 

=2/~12~------------------------ ~~~~~~~TI~~~9JI -----------------------------
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Table 2. Absolute Maximum Ratings (1l 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature -40 to 125 oc 
Ts1As Temperature Under Bias -50 to 125 oc 
TsrG Storage Temperature -65 to 150 oc 
v,o'21 Input or Output Voltages (except A9) -2to7 v 

Vee Supply Voltage -2to 7 v 

VAs(2l A9 Voltage -2 to 13.5 v 

Vpp Program Supply Voltage -2to 14 v 

Notes: 1. Except for the rating "Operat1ng Temperature Range", stresses above those listed 1n the Table "Absolute Max1mum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those Indicated in the Operating sections of th1s specification is not implied Exposure to Absolute Maximum 
Rating cond1!1ons for extended periods may affect dev1ce reliability. Refer also to the SGS-THOMSON SURE Program and olher 
relevant quality documents. 

2. M1mmum DC voltage on Input or Output IS -o.5V with possible undershoot to -2.0V for a period less than 20ns. Max1mum DC 
voltage on Output IS Vee +0.5V w1th possible overshoot to Vee +2V for a period less than 20ns. 

Table 3. Operating Modes 

Mode E G 

Read V1L V1L 

Output Disable v,L V1H 

Program v,L X 

Verify v,L v,L 

Program Inhibit ViH X 

Standby v,H X 

Electronic Signature V1L V1L 

Note: X = v,H or VIL, VIO = 12V ±0.5V 

Table 4. Electronic Signature 

Identifier AO 07 as 05 

Manufacturer's Code v,L 0 0 1 

Device Code V1H 1 0 0 

Two Line Output Control 

Because EPROMs are usually used in larger mem
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

p A9 Vpp ao- a15 

V1H X Vee or Vss Data Output 

X X Vee or Vss Hi-Z 

V1L Pulse X Vpp Data Input 

V1H X Vpp Data Output 

X X Vpp Hi-Z 

X X Vee orVss Hi-Z 

V1H V10 Vee Codes 

04 03 02 01 ao Hex Data 

0 0 0 0 0 20h 

0 1 1 0 0 BCh 

For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 

-------------- !11 ~~©n&&~lf[ll~~ ____________ _;:3/'-'1=-2 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall Times 

Input Pulse Voltages 

Input and Output Ttming Ref. Voltages 

~ 20ns 

0.4V to 2.4V 

0.8Vto 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

:::~ 
2 ov 

O.BV 

AI00826 

Table 5. Capacitance <1l (TA = 25 oc, f = 1 MHz) 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL includes JIG capacrtance 

Symbol Parameter Test Condition Min 

CrN Input Capacitance VtN = OV 

Cour Output Capacitance Vour = OV 

Note: 1. Sampled only, not 1 00% tested. 

Table 6. Read Mode DC Characteristics <1l 

Max 

6 

12 

(TA = 0 to 70 °C, -40 to 85 oc or -40 to 105 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current OV ~ VrN ~Vee 

ILO Output Leakage Current OV ~ Vour ~Vee 

Icc Supply Current E = VrL, G = VrL, 
louT= OmA, I = 5MHz 

lcc1 Supply Current (Standby) TTL E=VrH 

lcc2 Supply Current (Standby) CMOS E>Vcc-0.2V 

lpp Program Current Vpp =Vee 

VrL Input Low Voltage -D.3 

VrH (2) Input High Voltage 2 

VoL Output Low Voltage loL = 2.1mA 

VoH 
Output High Voltage TTL loH = -400!1A 2.4 

Output High Voltage CMOS loH =-100!1A Vcc-0.7V 

Notes: 1. Vee must be applied Simultaneously w1th or before VPP and removed simultaneously w1th or after VPP 
2 Maxrmum DC voltage on Output rs Vee +0.5V 

Max 

±10 

±10 

35 

1 

100 

100 

0.8 

Vee+ 1 

0.4 

A100828 

Unit 

pF 

pF 

Unit 

llA 

llA 

rnA 

rnA 

;tA 

fl.A 

v 
v 
v 
v 
v 

""'41-12 _____________ ~ ~~~~m2m~P~ --------------
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Table 7A. Read Mode AC Characteristics (1) 
(T A= 0 to 70 °C, -40 to 85 oc or -40 to 105 oc; Vee = 5V ± 5% or 5V ± 1 0%; Vpp = Vee) 

M27C1024 

Symbol All Parameter Test Condition -70 -80 -90 

Min Max Min Max Min Max 

Address Valid to - -
lAVOV lACC Output Valid 

E = viL, G = ViL 70 80 

Chip Enable Low to -
lELQV teE Output Valid G =ViL 70 80 

Output Enable Low to -
lGLOV toE Output Valid E = ViL 35 40 

IEHOZ 121 Chip Enable High to -
!oF Output Hi-Z G =VIL 0 30 0 30 0 

IGHOZ(2) Output Enable High to -
!oF Output Hi-Z E = v,L 0 30 0 30 0 

Address Transition to - -
IAXQX loH Output Transition E = viL. G = viL 0 0 0 

Notes: 1. Vee must be applied Simultaneously With or before Vee and removed Simultaneously With or after Vee 
2 Sampled only, not 1 00% tested. 

Table 78. Read Mode AC Characteristics (1) 

90 

90 

45 

30 

30 

-10 

Min Max 

100 

100 

50 

0 30 

0 30 

0 

(TA = 0 to 70 °C, -40 to 85 oc or -40 to 105 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

M27C1024 

Symbol A It Parameter Test Condition -12 -15 

Min Max Min Max 

IAVOV lAce Address Valid to Output Valid E = ViL. G = ViL 120 150 

IELQV leE Chip Enable Low to Output Valid G =VJL 120 150 

!GLQV toE Output Enable Low to Output Valid E = ViL 60 60 

lEHOZ (2) loF Chip Enable High to Output Hi-Z G =ViL 0 40 0 50 

lGHOZ(2) loF Output Enable High to Output Hi-Z E = ViL 0 40 0 50 

Address Transition to - -
lAX OX loH Output Transition E = ViL, G = ViL 0 0 

Notes: 1. Vee must be applied simultaneously w1th or before Vee and removed Simultaneously With or after Vee 
2 Sampled only, not 1 00% tested. 

-20/-25 

Min Max 

200 

200 

70 

0 60 

0 60 

0 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

------------------------------~ ~~~;~&~~~©~ --------------------------~5~/1~2 



M27C1024 

Figure 5. Read Mode AC Waveforms 

AO-A15 

E" 

13 

Q0-015 

System Considerations 
The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg
ments that are of interest to the system designer : 
the standby current level, the active current level, 
and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude ~f 
transient current peaks is dependent on the capaci
tive and inductive loading of the device at the 

· output. The associated transient voltage peaks 
can be suppressed by complying with the two line 
output control and by properly selected decoupling 
capacitors. It is recommended that a 0.1 f.LF ce
ramic capacitor be used on every device between 
Vee and Vss. This should be a high frequency 
capacitor of low inherent inductance and should be 
placed as close to the device as possible. In addi
tion, a 4.7f.lF bulk electrolytic capacitor should be 
used between Vee and Vss for every eight devices. 

tAXQX 

Hi-Z 
DATA OUT 

AI00705 

The bulk capacitor should be located near the 
power supply connection point. The purpose of the 
bulk capacitor is to overcome the voltage drop 
caused by the inductive effects of PCB traces. 

Programming 
When delivered (and after each erasure for UV 
EPROM), all bits of the M27C1 024 are in the "1" 
state. Data is introduced by selectively program
ming "Os" into the desired bit locations. Although 
only "Os" will be programmed, both "1s" and "Os" 
can be present in the data word. The only way to 
change a "0" to a "1 "is by die exposure to ultravtolet 
light (UV EPROM). The M27C1 024 is in the pro
g_rammi!J9 mode when Vpp input is at 12. 75V, and 
E and P are at TTL-low. The data to be pro
grammed is applied, 16 bits in parallel, to the data 
output pins. The levels required for the address 
and data inputs are TTL. Vee is specified to be 
6.25V ± 0.25V. 

::::61..:.;12::...._ ___________ i:1i ~~@;mgrg~O)J~J» --------------



Table 8. Programming Mode DC Characteristics <1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Parameter Test Condition 

lu Input Leakage Current 0 S V1N S V1H 

Icc Supply Current 
-

lpp Program Current E = V1L 

V1L Input Low Voltage 

ViH Input High Voltage 

VoL Output Low Voltage loL = 2.1mA 

VoH Output High Voltage TTL loH = -4001lA 

v,o A9 Voltage 

Min 

-0.3 

2 

2.4 

11.5 

Note: 1. Vee must be applied Simultaneously with or before Vpp and removed simultaneously with or after Vpp. 

Table 9. Programming Mode AC Characteristics <1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol All Parameter 

IAVPL lAs Address Valid to Program Low 

tavPL tos Input Valid to Program Low 

lvPHPL lvPs Vpp High to Program Low 

IVCHPL lvcs Vee High to Program Low 

IELPL IcES Chip Enable Low to Program Low 

IPLPH lpw Program Pulse Width 

IPHQX loH Program High to Input Transition 

taxGL toES 
Input Transition to Output Enable 
Low 

tGLQV toE Output Enable Low to Output Valid 

IGHOZ (2) loFP Output Enable High to Output Hi-Z 

IGHAX IAH 
Output Enable High to Address 
Transition 

Test Condition Min 

2 

2 

2 

2 

2 

95 

2 

2 

0 

0 

Notes: 1. Vee must be applied Simultaneously w1th or before VPP and removed Simultaneously w1th or after VPP. 
2. Sampled only. not 1 00% tested. 

M27C1024 

Max Unit 

±10 llA 

50 mA 

50 mA 

0.8 v 

Vee+ 0.5 v 

0.4 v 

v 

12.5 v 

Max Unit 

J.lS 

J.lS 

llS 

J.lS 

J.lS 

105 J.lS 

J.lS 

llS 

100 ns 

130 ns 

ns 
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M27C1024 

Figure 6. Programming and Verify Modes AC Waveforms 

AO-A15 1 VALID 

~tAVPL-J 
Q0-015 DATA IN DATA OUT 

I.- tQVPL- --.-~tPHQX 
Vpp 

tVPHPL-to ~-tGLQV tGHQZ 

Vee 

tVCHPL-to tGHAX 

!+- tELPL -to 

'--' 
tPLPH-- k------ rtOXGL 

: 

~---PROGRAM --.:.--VERIFY____.: 

Figure 7. Programming Flowchart 

Vee= 6.25V, Vpp = 12.5V 

CHECK ALL WORDS 
1st: Vee= sv 

2nd. Vee= 4.2V 

AI007078 

AI00706 

PRESTO II Programming Algorithm 

PRESTO II Programming Algorithm allows pro
gramming of the whole array with a guaranteed 
margin, in a typical time of 6.5 seconds. Program
ming with PRESTO II consists of applying a se
quence of 1 00 J.lS program pulses to each word until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over
program pulse is applied since the verify in MAR
GIN MODE provides necessary margin to each 
programmed cell. 

Program Inhibit 

Programming of multiple M27C1 024s in parallel 
with differe~ data is also easily accof!!Piished. 
Except for E, all like inputs including G of the 
parallel M27C1 024 may be common. A TIL low 
@vel pulse applied to a M27C1 024's E input, with 
P low and Vpp at 12.75V, will program that 
M27C1 024. A high level E input inhibits the other 
M27C1 024s from being programmed. 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were correctly 
prog@mmed. _The verify is accomplished with E 
and G at V1L, P at V1H, Vpp at 12.75V and Vee at 
6.25V. 

8/12 ~ SGS·lHOMSON .::....:.=-------------- ._""'!/ r>llo©ll!l©~~~©W3©1£'©ll --------------
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Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. this mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C ± soc ambient 
temperature range that is required when program
ming the M27C1024. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line A9 of the M27C1 024 with Vpp = 
Vee = 5V. Two identifier bytes may then be se
quenced from the device outputs by toggling ad
dress line AO from V1L to V1H. All other address lines 
must be held at V1L during Electronic Signature 
mode. Byte 0 (AO=ViL) represents the manufac
turer code and byte 1 (AO=ViH) the device identifier 
code. For the SGS-THOMSON M27C1024, these 
two iden-tifier bytes are given in Table 4 and can 
be read-out on outputs QO to 07. 

ORDERING INFORMATION SCHEME 

M27C1024 

ERASURE OPERATION (applies to UV EPROM) 

The erasure characteristics of the M27C1024 is 
such that erasure begins when the cells are ex
posed to light with ':Vavelengths shorter than ap
proximately 4000 A. It should be noted that 
sunlight and some type of fluor~scent lamps have 
wavelengths in the 3000-4000 A range. Research 
shows that constant exposure to room level fluo
rescent lighting could erase a typical M27C1 024 in 
about 3 years, while it would take approximately 1 
week to cause erasure when exposed to direct 
sunlight. If the M27C1 024 is to be exposed to 
these types of lighting conditions for extended pe
riods of time, it is suggested that opaque labels be 
put over the M27C1 024 window to prevent uninten
tional erasure. The recommended erasure proce
dure for the M27C1 024 is exposure to short wave 
ultraviolet light which has wavelength 2537 A. The 
integrated dose (i.e. UV intensity x exposure time) 
for erasure should be a minimum of 15 W-sec/cm't. 
The erasure time with this dosage is approximately 
15 to 20 minutes using an ultraviolet lamp with 
12000 f!W/cm2 power rating. The M27C1 024 
should be placed within 2.5 em (1 inch) of the lamp 
tubes during the erasure. Some lamps have a filter 
on their tubes which should be removed before 
erasure. 

Example: M27C1024 -12 X F 1 X 

Speed Package Option 

-70 70ns X ±5% F FDIP40W 1 0 to 70 oc X Additional 

-80 80ns blank ± 10% c PLCC44 6 -40 to 85 oc Burn-in 

-90 90ns N TSOP40 7 -40 to 105 °C 
TR Tape & Reel 

10 x 14mm 
Packing 

-10 100ns 

-12 120ns 

-15 150ns 

-20 200ns 

-25 250ns 

For a list of available options (Speed, Vee Tolerance, Package, etc ... ) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

------------ ID'J SGS·lHOMSON __________ ___:::9/...:..::.12 
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M27C1024 

FDIP40W - 40 pin Ceramic Frit-seal DIP, with window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

B 0.40 0.55 0.016 0.022 

81 1.27 1.52 0.050 0.060 

c 0.22 0.31 0.009 0.012 

D 53.40 2.102 

E 15.40 15.80 0.606 0.622 

E1 14.50 14.90 0.571 0.587 

e1 2.54 - - 0.100 - -
e3 48.26 - - 1.900 - -
eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

0 9.65 - - 0.380 - -
(X 40 15° 40 15° 

N 40 40 

FDIP40W 

81 

E1 E 

FDIPW-a 

DraWing IS out of scale 

.;_10:.;_,1.;.::2:..__ __________ ~ ~~m~~~! ____________ _ 
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PLCC44 - 44 lead Plastic Leaded Chip Carrier, square 

Symb 
mm 

Typ Min Max 

A 4.20 4.70 

A1 2.29 3.04 

B 0.33 0.53 

81 0.66 0.81 

D 17.40 17.65 

D1 16.51 16.66 

D2 14.99 16.00 

E 17.40 17.65 

E1 16.51 16.66 

E2 14.99 16.00 

e 1.27 - -
N 44 

CP 0.10 

PLCC44 

D 
01 

I I 

Ne! ~ ~ E1 E 

~-~-~-~-~ 
PLCC 

Drawing IS out of scale 

inches 

Typ Min 

0.165 

0.090 

0.013 

0.026 

0.685 

0.650 

0.590 

0.685 

0.650 

0.590 

0.050 -
44 

I I I 

02/E2 .~· 
I I I 

o CP 

M27C1024 

Max 

0.185 

0.120 

0.021 

0.032 

0.695 

0.656 

0.630 

0.695 

0.656 

0.630 

-

0.004 

-------------l:.fi ~~m~~~~------------'-1..:;.1,=12 
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M27C1024 

TSOP40- 40 lead Plastic Thin Small Outline, 10 x 14mm 

Symb 

A 

A1 

A2 

B 

c 
D 

01 

E 

e 

L 

ot 

N 

CP 
TSOP40 

Drawing is out of scale 

mm 

Typ Min 

o.os 

0.9S 

0.17 

0.10 

13.80 

12.30 

9.90 

o.so -

o.so 
oo 

40 

r----
1 
I 

N/2 

01 

D 

Max 

1.20 

0.1S 

1.0S 

0.27 

0.21 

14.20 

12.50 

10.10 

-
0.70 

so 

0.10 

N 

E 

JJ{.____. DIE ---'}y C 

TSOP-a 

inches 

Typ Min 

0.002 

0.037 

0.007 

0.004 

O.S43 

0.484 

0.390 

0.020 -

0.020 

oo 

40 

~· 
I I I 
I I I 

Max 

0.047 

0.006 

0.041 

0.011 

0.008 

O.SS9 

0.492 

0.398 

-
0.028 

so 

0.004 

.:..:12::..,1.:..:2:...._ __________ ~ ~i~mmcm-------------
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M27C2001 

2 Megabit (256K x 8) UV EPROM and OTP ROM 

• VERY FAST ACCESS TIME: 70ns 
• COMPATIBLE with HIGH SPEED 

MICROPROCESSORS, ZERO WAIT STATE 

• LOW POWER "CMOS" CONSUMPTION: 
- Active Current 30mA 

- Standby Current 1 OOJ.LA 
• PROGRAMMING VOLTAGE: 12.75V 
• ELECTRONIC SIGNATURE for AUTOMATED 

PROGRAMMING 

• PROGRAMMING TIMES of AROUND 24sec. 
(PRESTO II ALGORITHM) 

DESCRIPTION 

The M27C2001 is a high speed 2 Megabit UV 
erasable and programmable memory (EPROM) 
ideally suited for microprocessor systems requiring 
large programs. It is organised as 262,144 by 8 bits. 

The 32 pin Window Ceramic Frit-Seal Dual-in-Line 
and Leadless Chip Carrier packages have trans
parent lids which allow the user to expose the chip 
to ultraviolet light to erase the bit pattern. A new 
pattern can then be written to the device by follow
ing the programming procedure. 

For applications where the content is programmed 
only one time and erasure is not required, the 
M27C2001 is offered in both Plastic Leaded Chip 
Carrier and Plastic Thin Small Outline packages. 

Table 1. Signal Names 

AO-A17 Address Inputs 

QO-Q7 Data Outputs 

E Chip Enable 

G Output Enable 

p Program 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

FDIP32W (F) 

PLCC32 (C) 

Figure 1. Logic Diagram 

Vee Vpp 

LCCC32W (L) 

TSOP32 (N) 
8 x20mm 

18 8 

AO-A17 

p 

E 

G 

M27e2001 

Vss 

QO-Q7 

AI007168 

1/13 
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M27C2001 

Figure 2A. DIP Pin Connections 

Vpp 

A16 2 

A15 3 

A12 4 

A7 5 
A6 6 

v 32 Vee 
31 p 
3D A17 

29 A14 

28 A13 

27 A8 

A5 7 26 A9 

~: : M27e2DD1 ~~ ~ 11 

A2 1D 23 A1D 

A1 11 22 E 
AD 12 21 07 

OD 13 2D 06 

01 14 19 05 

02 15 18 04 

v88 Y....:..:16::...._ ___ 1:...:.7...J" 03 

AI00717 

Figure 2C. TSOP Pin Connections 

A11 

A9 

A8 

A13 

A14 

A17 
p 

Vee M27C2DD1 

Vpp (Normal) 

A16 

A15 

A12 

A7 

A6 

A5 

A4 

G 
A10 

E 
07 

06 

05 

04 

03 

Vss 
02 

01 

OD 

AD 

A1 

A2 

A3 

Figure 28. LCC Pin Connections 

A7 

A6 

A5 

A4 
A3 9 
A2 

A1 

AD 

OD 

M27e2DD1 

DEVICE OPERATION 

A14 

A13 

A8 

A9 

25 A11 

G 
A1D 

E 
07 

AI00718 

The modes of operations of the M27C2001 are 
listed in the Operating Modes table. A single 5V 
power supply is required in the read mode. All 
inputs are TTL levels except for Vpp and 12V on A9 
for Electronic Signature. 

Read Mode 

The M27C2001 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tAvav) is equal to the delay from E to output (tELav). 
Data is available at the ou!Qut after a delay ot!GLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tAVQV-tGLQV. 

Standby Mode 

The M27C2001 has a standby mode which re
duces the active current from 30mA to 1 OOJlA. The 
M27C2001 is placed in the stand_Qy mode by ap
plying a CMOS high signal to the E input. When in 
the standby mode, the outputs '!l:.e in a high imped
ance state, independent of the G input. 

:::21..:.:13::..._ ___________ lV ~~~©mgm~~?~ _____________ _ 
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M27C2001 

Table 2. Absolute Maximum Ratings C1l 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature -40to 125 oc 
TBIAS Temperature Under Bias -50 to 125 oc 
TsTG Storage Temperature -65 to 150 oc 
v,o 12l Input or Output Voltages (except A9) -2to7 v 

Vee Supply Voltage -2to7 v 

VAs(2) A9 Voltage -2to 13.5 v 

Vpp Program Supply Voltage -2to 14 v 

Notes: 1. Except for the rat1ng "Operat1ng Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
cond1t1ons above those indicated 1n the Operating sect1ons of this specif1cat1on is not implied. Exposure to Absolute Maximum 
Rating conditions for extended penods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. M1nimum DC voltage on Input or Output 1s -0 SV with possible undershoot to -2.0V for a penod less than 20ns. Maximum DC 
voltage on Output IS Vee +0.5V with poss1ble overshoot to Vee +2V for a period less than 20ns. 

Table 3. Operating Modes 

Mode E G 

Read V1L v,L 

Output Disable v,L v,H 

Program v,L v,H 

Verify V1L v,L 

Program Inhibit VJH X 

Standby V1H X 

Electronic Signature V1L V1L 

Note: X= V1H or v,L, V1o = 12V ± O.SV 

Table 4. Electronic Signature 

Identifier AO Q7 Q6 QS 

Manufacturer's Code V1L 0 0 

Device Code V1H 0 1 

Two Line Output Control 

Because EPROMs are usually used in larger mem
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 
b. complete assurance that output bus contention 

will not occur. 

1 

1 

p A9 Vpp QO-Q7 

X X Vee orVss Data Out 

X X Vee or Vss Hi-Z 

v,L Pulse X Vpp Data In 

VJH X Vpp Data Out 

X X Vpp Hi-Z 

X X Vee or Vss Hi-Z 

V1H V1o Vee Codes 

Q4 Q3 Q2 Q1 QO Hex Data 

0 0 0 0 0 20h 

0 0 0 0 1 61h 

For the most efficient use of these two control lines, 
E should be decoded and usEW as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 

_____________ i.W ~~©m~~ ____________ 3;;.;.,.;..;:;.13 
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M27C2001 

AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall limes 

Input Pulse Voltages 

~ 20ns 

0.4V to 2.4V 

Input and Output liming Ref. Voltages o.av to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.4V~ 

04V~ 
2.0V 

O.BV 

AIOOB26 

Table 5. Capacitance (1) (TA = 25 oc, f = 1 MHz) 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL includes JIG capacitance 

Symbol Parameter Test Condition Min Max 

C!N Input Capacitance V!N = ov 6 

Cour Output Capacitance Vour= OV 12 

Note: 1. Sampled only, not 100% tested. 

Table 6. Read Mode DC Characteristics (1) 
(TA = 0 to 70 °C or-40 to 85 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current OV~VIN~Vcc 

ILO Output Leakage Current OV ~ Vour ~Vee 

Icc Supply Current E = V!L, G = V!L, 
lour = OmA, I = 5MHz 

lcc1 Supply Current (Standby) TTL E=VIH 

lcc2 Supply Current (Standby) CMOS E> Vcc-0.2V 

lpp Program Current Vpp =Vee 

v,L Input Low Voltage -o.3 
v,H (21 Input High Voltage 2 

VoL Output low Voltage loL= 2.1mA 

VoH 
Output High Voltage TTL loH =-4001lA 2.4 

Output High Voltage CMOS loH =-1001lA Vcc-0.7V 

Notes: 1. Vee must be applied simultaneously w1th or before VPP and removed Simultaneously or after Vpp. 
2. Maximum DC voltage on Output is Vee +0.5V. 

Max 

±10 

±10 

30 

1 

100 

10 

0.8 

Vee+ 1 

0.4 

OUT 

AIOOB28 

Unit 

pF 

pF 

Unit 

llA 

llA 

rnA 

mA 

llA 

llA 

v 

v 

v 

v 

v 

4/13 ~ SGS·lHOMSON 
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Table 7 A. Read Mode AC Characteristics (1) 

(T A= 0 to 70 oc or -40 to 85 oc; Vee = 5V ± 5% or 5V ± 1 0%; Vpp = Vee) 

M27C2001 

Symbol All Parameter Test Condition -70 -80 

Min Max Min Max 

IAVQV IACC Address Valid to Output Valid E = V1L, G = V1L 70 80 

tELQV IcE Chip Enable Low to Output Valid G =VIL 70 80 

tGLOV toE Output Enable Low to Output Valid E = V1L 35 40 

IEHQZ (2) toF Chip Enable High to Output Hi-Z G =VIL 0 30 0 30 

IGHaz 121 loF Output Enable High to Output Hi-Z E = V1L 0 30 0 30 

Address Transition to - -
IAXQX loH Output Transition E = V1L, G = V1L 0 0 

Table 78. Read Mode AC Characteristics (1l 
(TA = 0 to 70 oc or-40 to 85 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

M27C2001 

Symbol All Parameter Test Condition -10 -12 

Min Max Min Max 

IAVOV lAce Address Valid to Output Valid E = V1L, G = V1L 100 120 

IELQV IcE Chip Enable Low to Output Valid G =VIL 100 120 

tGLQV toE Output Enable Low to Output Valid E = v,L 50 50 

tEHQZ (2) toF Chip Enable High to Output Hi-Z G =VIL 0 30 0 40 

IGHOZ 121 I oF Output Enable High to Output Hi-Z E = V1L 0 30 0 40 

lAx ox loH 
Address Transition to E = ViL, G = ViL 0 0 Output Transition 

Notes: 1. Vee must be applied Simultaneously w1th or before Vpp and removed Simultaneously or atter Vpp. 
2. Sampled only, not 1 00% tested 

Figure 5. Read Mode AC Waveforms 

M27C2001 

-90 Unit 

Min Max 

90 ns 

90 ns 

40 ns 

0 30 ns 

0 30 ns 

0 ns 

-15/-20/ Unit 
-25 

Min Max 

150 ns 

150 ns 

60 ns 

0 50 ns 

0 50 ns 

0 ns 

AO-A17 

tAXQX 1'----.-,----

Hi-Z 
Q0-07 DATA OUT 

Al00719 
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Table 8. Programming Mode DC Characteristics (1) 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Parameter Test Condition 

lu Input Leakage Current O:SVrN:SVcc 

Icc Supply Current 
-

lpp Program Current E = VrL 

VrL Input Low Voltage 

VrH Input High Voltage 

VoL Output Low Voltage loL= 2.1mA 

VoH Output High Voltage TTL loH = -400J.!A 

V10 A9 Voltage 

Min 

-0.3 

2 

2.4 

11.5 

Note: 1. Vee must be applied srmultaneously with or before Vpp and removed simultaneously or after Vpp. 

Table 9. Programming Mode AC Characteristics (1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol AI! Parameter 

IAVPL lAs Address Valid to Program Low 

IQVPL los Input Valid to Program Low 

IVPHPL tvps Vpp High to Program Low 

tveHPL tves Vee High to Program Low 

IELPL leES 
Chip Enable Low to Program 
Low 

IPLPH lpw Program Pulse Width 

tPHQX toH 
Program High to Input 
Transition 

taxGL toES 
Input Transition to Output 
Enable Low 

tGLQV toE Output Enable Low to Output 
Valid 

IGHQZ (2) loFP 
Output Enable High to Output 
Hi-Z 

tGHAX IAH Output Enable High to 
Address Transition 

Test Condition 

Notes: 1. Vee must be appl1ed simultaneously with or before Vpp and removed Simultaneously or after Vpp. 
2 Sampled only. not 1 00% tested 

Max Unit 

±10 JlA 

50 mA 

50 mA 

0.8 v 
Vee+ 0.5 v 

0.4 v 
v 

12.5 v 

Min Max Unit 

2 JlS 

2 JlS 

2 JlS 

2 JlS 

2 JlS 

95 105 JlS 

2 JlS 

2 JlS 

100 ns 

0 130 ns 

0 ns 
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M27C2001 

Figure 6. Programming and Verify Modes AC Waveforms 

AO-A17 ----x VALID 

-~IAVPL---+j 
00-07 DATA IN DATA OUT 

~IOVPL- --.r- ._tPHOX 

Vpp 

IVPHPL- --tGLQV IGHQZ 

Vee 

tVCHPL- - !GHAX 

~IELPL-

1'--------' --tPLPH-~ -tOXGL 

: 

----PROGRAM --+Tool-- VERIFY_______.: 

System Considerations 

The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc. has three seg
ments that are of interest to the system designer : 
the standby current level, the active current level, 
and transient current peaks tl:!?t are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output 

The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca
pacitors. It is recommended that a 0.1J.lF ceramic 
capacitor be used on every device between Vee 
and Vss- This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.7J.lF bulk electrolytic capacitor should be used 

AI00720 

between Vee and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection pointThe purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

Programming 

When delivered (and after each erasure for UV 
EPROM), all bits of the M27C2001 are in the "1" 
state. Data is introduced by selectively program
ming "Os" into the desired bit locations. Although 
only "Os" will be programmed, both "1 s" and "Os" 
can be present in the data word. The only way to 
change a "0" to a "1" is by die exposition to ultra
violet light (UV EPROM). The M27C2001 is in the 
prog@mmirm mode when Vpp input is at 12.75V, 
and E and P are at TTL-low. The data to be pro
grammed is applied 8 bits in parallel to the data 
output pins. The levels required for the address and 
data inputs are TTL Vee is specified to be 6.25V 
± 0.25V. 

_____________ ~ ~~©IHW&~~ ____________ 7'-'-'~13 
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M27C2001 

Figure 7. Programming Flowchart 

Vee= 6 25V, Vpp = 12.5V 

CHECK ALL BYTES 
1st: Vee= ev 

2nd: Vee= 4 2V 

PRESTO II Programming Algorithm 

AI00715B 

PRESTO II Programming Algorithm allows the 
whole array to be programmed with a guaranteed 
margin, in a typical time of 26.5 seconds. Program
ming with PRESTO II consists of applying a se
quence of 1 00~-ts program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over
program pulse is applied since the verify in MAR
GIN MODE provides the necessary margin to each 
programmed cell. 

Program Inhibit 

Programming of multiple M27C2001 s in parallel 
with different data is also easily accoQJPiished. 
Except for E, all like inputs including G of the 
parallel M27C2001 may be common..:... A TIL low 
level pulse applied to a M27C2001 's E input, with 
P low and Vpp at 12.75V, will program that 
M27C2001. A high level E input inhibits the other 
M27C2001s from being programmed. 

200 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were correctlY 
prom~mmed. _The verify is accomplished with E 
and Gat VrL, Pat VrH, VPP at 12.75V and Vee at 
6.25V. 

Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. this mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C ±soc ambient 
temperature range that is required when program
ming the M27C2001. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line A9 of the M27C2001 with 
Vpp=Vcc=5V. Two identifier bytes may then be 
sequenced from the device outputs by toggling 
address line AO from VrL to VrH. All other address 
lines must be held at VrL during Electronic Signa
ture mode. Byte 0 (AO=VrL) represents the manu
facturer code and byte 1 (AO=VrH) the device 
identifier code. For the SGS-THOMSON 
M27C2001, these two identifier bytes are given in 
Table 4 and can be read-out on outputs 00 to 07. 

ERASURE OPERATION (applies to UV EPROM) 

The erasure characteristics of the M27C2001 are 
such that erasure begins when the cells are ex
posed to light wit~ wavelengths shorter than _ap
proximately 4000 A. It should be noted that sunlight 
and some type of fluore~cent lamps have wave
lengths in the 3000-4000 A range. Data shows that 
constant exposure to room level fluorescent light
ing could erase a typical M27C2001 in about 3 
years, while it would take approximately 1 week to 
cause erasure when exposed to direct sunlight. If 
the M27C2001 is to be exposed to these types of 
lighting conditions for extended periods of time, it 
is suggested that opaque labels be put over the 
M27C2001 window to prevent unintentional era
sure. The recommended erasure procedure for the 
M27C2001 is exposure to short wav'f ultraviolet 
light which has wavelength of 2537 A. The inte
grated dose (i.e. UV intensity x exposure time) for 
erasure should be a minimum of 15 W-sec/cm2. 
The erasure time with this dosage is approximately 
15 to 20 minutes using an ultraviolet lamp with 
12000 ~-tW/cm2 power rating. The M27C2001 
should be placed within 2.5 em (1 inch) of the lamp 
tubes during the erasure. Some lamps have a filter 
on their tubes which should be removed before 
erasure. 



M27C2001 

ORDERING INFORMATION SCHEME 

Example: M27C2001 -80 X F 1 X 

Speed Package Option 

-70 70 ns X ±5% F FDIP32W X Additional 

-80 80 ns blank ± 10% L LCCC32W 6 -40 to 85 ac Burn-in 

-90 90 ns c PLCC32 
TR Tape & Reel 

Packing 
-10 100 ns N TSOP32 

-12 120 ns 
8x20mm 

-15 150 ns 

-20 200 ns 

-25 250 ns 

For a list of available options (Speed, Vee Tolerance, Package, etc ... ) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

------------ ~ SCS·lHOMSON __________ _.::::.91=13 .. .., I ~Q©OO©lli~~~'iim@l'!D~ 
201 



M27C2001 

FDIP32W - 32 pin Ceramic Frit-seal DIP, with window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

B 0.40 0.55 0.016 0.022 

B1 1.27 1.52 0.050 0.060 

c 0.22 0.31 0.009 0.012 

D 42.78 1.684 

E 15.40 15.80 0.606 0.622 

E1 14.50 14.90 0.571 0.587 

e1 2.54 - - 0.100 - -

e3 38.10 - - 1.500 - -

eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

0 9.65 - - 0.380 - -

a 40 15° 40 15° 

N 32 32 

FDIP32W 

81 

E1 E 

FDIPW-a 

Draw1ng is out of scale 

~10~/~13~----------------------- ~ ~~~@~g~:~?~ -----------------------------
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M27C2001 

LCCC32W - 32 lead Leadless Ceramic Chip Carrier, with window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 2.28 0.090 

B 0.51 0.71 0.020 0.028 

D 11.23 11.63 0.442 0.458 

E 13.72 14.22 0.540 0.560 

e 1.27 - - 0.050 - -

e1 0.39 - 0.015 -

e2 7.62 - - 0.300 - -
e3 10.16 - - 0.400 - -
h 1.02 - - 0.040 - -

j 0.51 - - 0.020 - -

L 1.14 1.40 0.045 0.055 

L1 1.96 2.36 0.077 0.093 

K 10.50 10.80 0.413 0.425 

K1 8.03 8.23 0.316 0.324 

N 32 32 

LCCC32W 

D 

D E e3 

A 

LCCCW·a 

Drawing is out of scale 

~ SGS·ntOMSON 11/13 -------------- .. "'fl filiJO©OO©~IUE©'iirn@l\!0~ ___________ __..:..:.:..= 
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M27C2001 

PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 
mm 

Typ Min 

A 2.54 

A1 1.52 

8 0.33 

81 0.66 

D 12.32 

D1 11.35 

D2 9.91 

E 14.86 

E1 13.89 

E2 12.45 

e 1.27 -
N 32 

Nd 7 

Ne 9 

CP 

PLCC32 

D 

01 

PLCC 

Drawing is out of scale 

Max 

3.56 

2.41 

0.53 

0.81 

12.57 

11.56 

10.92 

15.11 

14.10 

13.46 

-

0.10 

I 

~ E1 E 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -

32 

7 

9 

I I I 

D21E2 9~' 
I I I 

o CP 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 

_121_1....;3 ___________ 1:fi ~~m~~~~~ ____________ _ 
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 

Symb 

A 

A1 

A2 

8 

c 
D 

01 

E 

e 

L 

a 

N 

CP 

TSOP32 

Draw1ng IS out of scale 

mm 

Typ Min 

0.05 

0.95 

0.15 

0.10 

19.80 

18.30 

7.90 

o.so -

o.so 
oo 

32 

r----
1 
I 

N/2 

D1 

D 

Max 

1.20 

0.17 

1.50 

0.27 

0.21 

20.20 

18.SO 

8.10 

-

0.70 

so 

0.10 

N 

E 

)..___ DIE --'}y C 

TSOP-a 

I 

I 

inches 

Typ Min 

0.002 

0.037 

0.006 

0.004 

0.780 

0.720 

0.311 

0.020 -

0.020 

oo 

32 

~' 

I 
i 
i 

I I I 
I I I 

M27C2001 

Max 

0.047 

0.006 

0.059 

0.011 

0.008 

0.795 

0.728 

0.319 

-

0.028 

so 

0.004 

---------------------------~~~~~~~~~~------------------------1_31 __ 13 

205 





M27V201 
LOW VOLTAGE 

2 Megabit (256K x 8) UV EPROM and OTP ROM 

• LOW VOLTAGE READ OPERATION: 
3V to 5.5V 

• ACCESS TIME: 200 and 250ns 
• LOW POWER "CMOS" CONSUMPTION: 

- Active Current 15mA 

- Standby Current 20J.LA 
• SMALL PACKAGES for SURFACE 

MOUNTING: 
- Ceramic: LCCC32W, ultra-thin 2.8mm (max) 

height 
- Plastic: PLCC32 and TSOP32 

• PROGRAMMING VOLTAGE: 12.75V 
• PROGRAMMING TIMES of AROUND 24sec. 

(PRESTO II ALGORITHM) 
• M27V201 is PROGRAMMABLE as M27C2001 

with IDENTICAL SIGNATURE 

DESCRIPTION 

The M27V201 is a low voltage, low power 2 Mega
bit electrically programmable memory (EPROM), 
ideally suited for handheld and portable microproc
essor systems requiring large programs. It is organ
ized as 262,144 by 8 bits. 

The M27V201 operates in the read mode with a 
supply voltage as low as 3V. The decrease in 
operating power allows either a reduction of the 
size of the battery or an increase in the time be
tween battery recharges. 

Table 1. Signal Names 

AO-A17 Address Inputs 

00-07 Data Outputs 

E Chip Enable 

G Output Enable 

p Program 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

0 
LCCC32W (L) PLCC32 (K) 

TSOP32 (N) 
ax 20mm 

Figure 1. Logic Diagram 

AO-A17 

p 

E 

G 

18 

Vee Vpp 

M27V201 

vss 

8 

00-07 

AI00693B 

1/12 
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M27V201 

Figure 2A. LCC Pin Connections 

C\1 LO "' c...(.) ,... 
::;:::;: ~c...(.) ::;: <( > > IC... 

G)32 
A7[ A14 
AS[ A13 
AS[ AB 
A4[ A9 
A3[ 9 M27V201 2S A11 
A2[ G 
A1[ A10 

-
AO[ E 
QO[ 07 

17 
~'C\i''(jj';;;"~:t;''(O' 
00 (J)0000 

> 
AI00694 

Table 2. Absolute Maximum Ratings <1> 

Symbol Parameter 

TA Ambient Operating Temperature 

TeiAS Temperature Under Bias 

TsTG Storage Temperature 

V1o 12l Input or Output Voltages (except A9) 

Vee Supply Voltage 

VA9(2) A9 Voltage 

Vpp Program Supply Voltage 

Figure 28. TSOP Pin Connections 

A11 
A9 
AB 

A13 
A14 
A17 

j5 

Vee M27V201 
Vpp (Normal) 

A1S 
A1S 
A12 

A7 
AS 
AS 

G 
A10 
'E 
07 
as 
as 
04 
03 
Vss 
02 
01 
QO 
AO 
A1 
A2 

A4 ---,...:...;;.. _ ___, , r----'-:_r-- A3 

Value Unit 

-40to 12S oc 
-50 to 12S oc 
-6Sto 1SO oc 
-2to7 v 
-2to7 v 
-2to 13.S v 
-2to 14 v 

Notes: 1. Except for the rat1ng "Operat1ng Temperature Range", stresses above those listed m the Table "Absolute Max1mum Ratings" 
may cause permanent damage to the dev1ce. These are stress ratings only and operat1on of the device at these or any other 
cond1t1ons above those indicated 1n the Operatmg sect10ns of this specification is not Implied. Exposure to Absolute Max1mum 
Rat1ng cond1t1ons for extended penods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Min~ mum DC voltage on Input or Output IS -Q.5V with possible undershoot to -2.0V for a penod less than 20ns. Max1mum DC 
voltage on Output 1s Vee +0.5V with possible overshoot to Vee +2V for a "period less than 20ns 

DESCRIPTION (cont'd) 

The M27V201 can also be operated as a standard 
2 Megabit EPROM (similar to M27C2001) with a 
5V power supply . 

The 32 pin Window, Leadless Chip Carrier package 
has a transparent lid which allows the user to 

expose the chip to ultraviolet light to erase the bit 
pattern. A new pattern can then be written to the 
device by following the programming procedure. 
For applications where the content is programmed 
only one time and erasure is not required, the 
M27V201 is offered in both Plastic Leaded Chip 
Carrier and Plastic thin Small Outline packages. 

2/12 ~ SGS·THOMSON --------------- Jtt."'fl I<'<IO©.'I©I<I!Jl:©Wl@fi!IU©Ill ----------------
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DEVICE OPERATION 

The modes of operation of the M27V201 are listed 
in the Operating Modes table. A single power 
supply is required in the read mode. All inputs are 
TTL levels except for Vpp and 12V on A9 for Elec
tronic Signature. 

Read Mode 

The M27V201 has two control functions, both of 
which must be logically active in Qrder to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tAvov) is equal to the delay from E to output (tELov). 
Data is available at the ou!Qut after a delay ofjGLOV 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tAvov-tGLov. 

Standby Mode 

The M27V201 has a standby mode which reduces 
the active current from 15mA to 201JA with low 
voltage operation Vee::; 3.2V (30mA to 1 OOf!A with 
a supply of 5.5V), see Read Mode DC Charac
teristics Table for details. The M27V201 is placed 
in the standby mode by applying a CMOS high 

Table 3. Operating Modes 

Mode E G 

Read V1L V1L 

Output Disable V1L V1H 

Program VJL VJH 

Verify VJL VJL 

Program Inhibit V1H X 

Standby VJH X 

Electronic Signature VJL VJL 
Note: X = v,H or VIL, v,o = 12V ± 0.5V 

Table 4. Electronic Signature 

Identifier AO 07 06 as 
Manufacturer's Code VJL 0 0 1 

Device Code VJH 0 1 1 

M27V201 

signal to theE input. When in the standby mode, 
the outputs are in a high impedance state, inde
pendent of the G input. 

Two Line Output Control 

Because EPROMs are usually used in larger mem
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

For the most efficient use of these two control lines, 
E should be decoded and us~ as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 

System Considerations 

The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg
ments that are of interest to the system designer: 

p A9 Vpp Q0-07 

X X Vee or Vss Data Out 

X X Vee or Vss Hi·Z 

V1L Pulse X VPP Data In 

VJH X Vpp Data Out 

X X Vpp Hi·Z 

X X Vee or Vss Hi·Z 

VJH V1o Vee Codes 

04 03 Q2 01 ao Hex Data 

0 0 0 0 0 20h 

0 0 0 0 1 61h 

~ SGS·THOMSON 3/12 
-------------- .._..,/ lt:IUO©.'il@lli~~=@l':IIO©ii --------------=:-= 
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M27V201 

AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall Times 

Input Pulse Voltages 

Input and Output Timing Ref. Voltages 

:s 20ns 

0.4 to 2.4V 

0.8 to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.4V~ 

0.4V 

2.0V 

O.BV 

DEVICE 
UNDER 
TEST 

1.3V 

T 
AI00826 CL includes JIG capacitance 

Table 5. Capacitance <1l (T A= 25 oc, f = 1 MHz ) 

Symbol Parameter Test Condition Min 

c,N Input Capacitance V1N =OV 

CouT Output Capacitance VouT = OV 

Note: 1. Sampled only, not 100% tested. 

Table 6. Read Mode DC Characteristics <1l 
(TA = 0 to 70 oc or -40 to 85 oc; Vee = 3V to 5.5V unless specified; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current ov :s v,N :s Vee 

ILO Output Leakage Current OV :s VouT :s Vee 

E = v,L, G = v,L, louT= OmA, 

Icc Supply Current 
f = 5MHz, Vee :s 3.2V 

E = v,L, G = v,L, louT= OmA, 
I= 5MHz, Vee= 5.5V 

lcc1 
Supply Current (Standby) 

E=VIH TIL 

lcc2 
Supply Current (Standby) E >Vee- 0.2V, Vee :s 3.2V 
CMOS 

E >Vee- 0.2V, Vee= 5.5V 

lpp Program Current Vpp =Vee 

v,L Input Low Voltage -{).3 

v,H 121 Input High Voltage 2 

VoL Output Low Voltage loL= 2.1mA 

VoH 
Output High Voltage TTL loH =-400J.!A 2.4 

Output High Voltage CMOS loH =-100J.!A Vcc-0.7V 

Notes: 1. Vee must be appl1ed Simultaneously w1th or before VPP and removed Simultaneously or after Vpp. 
2. Max1mum DC voltage on Output IS Vee +0.5V. 

OUT 

AI00828 

Max Unit 

6 pF 

12 pF 

Max Unit 

±10 J.!A 

±10 J.!A 

15 mA 

30 mA 

1 mA 

20 J.!A 

100 !!A 

10 J.!A 

0.8 v 

Vee+ 1 v 

0.4 v 

v 

v 

4/12 r== SGS·lHOMSON -"--"'-------------- ._..,1 ['j]O@Jil@~~~©'ii1m@:t:l0~ ----------------
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Table 7. Read Mode AC Characteristics <1> 
(TA = 0 to 70 oc or -40 to 85 oc; Vee= 3V to 5.5V unless specified; Vpp =Vee) 

M27V201 

Symbol A It Parameter Test Condition -200 

Min Max 

IAVQV lAce Address Valid to Output Valid E = vllo G = VIL 200 

IELQV IcE Chip Enable Low to Output Valid G=VIL 200 

IGLQV loE Output Enable Low to Output Valid E=VIL 100 

IEHQZ (2) IDF Chip Enable High to Output Hi-Z G=VIL 0 80 

IGHQZ(2) I oF Output Enable High to Output Hi-Z E=VIL 0 80 

IAXQX loH 
Address Transition to E = VJL, G = VIL 0 
Output Transition 

Notes: 1. Vee must be applied Simultaneously with or before Vpp and removed simultaneously or after VPP. 
2. Sampled only, not 100% tested. 

Figure 5. Read Mode AC Waveforms 

AO-A17 

lAX OX 

e 

G 

00-07 DATA OUT 

Min 

0 

0 

0 

M27V201 

-250 Unit 

Max 

250 ns 

250 ns 

120 ns 

80 ns 

80 ns 

ns 

Hi-Z 

AI00719 

______________ ~ ~~m~~~~li ------------"'5'=12 
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M27V201 

Table 8. Programming Mode DC Characteristics <1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Parameter Test Condition 

lu Input Leakage Current VtL !> VtN !> VtH 

Icc Supply Current 

(pp Program Current E=VtL 

VtL Input Low Voltage 

Min Max 

±10 

50 

50 

-0.3 0.8 

VtH Input High Voltage 2 Vee+ 0.5 

VoL Output Low Voltage loL = 2.1mA 

VoH Output High Voltage TIL loH =-400J.LA 2.4 

Vto A9 Voltage 11.5 

Note: 1. Vee must be applied simultaneously w1th or before Vpp and removed simultaneously or after Vpp. 

Table 9. Programming Mode AC Characteristics <1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol All Parameter Test Condition 

IAVPL lAs Address Valid to Program Low 

tavPL tos Input Valid to Program Low 

IVPHPL lvps Vpp High to Program Low 

tVCHPL tvcs Vee High to Program Low 

tELPL IcEs 
Chip Enable Low to 
Program Low 

tPLPH tpw Program Pulse Width 

tPHQX toH 
Program High to Input 
Transition 

taxGL toES Input Transition to Output 
Enable Low 

tGLQV toE Output Enable Low to 
Output Valid 

IGHQZ (2) foFP Output Enable High to 
Output Hi-Z 

IGHAX IAH 
Output Enable High to 
Address Transition 

Min 

2 

2 

2 

2 

2 

95 

2 

2 

0 

0 

Notes: 1. Vee must be applied simultaneously w1th or before Vpp and removed Simultaneously or after Vpp. 
2 Sampled only. not 100% tested. 

0.4 

12.5 

Max 

105 

100 

130 

Unit 

J.LA 

mA 

mA 

v 
v 
v 
v 
v 

Unit 

JlS 

J.LS 

J.LS 

J.LS 

J.LS 

J.LS 

J.LS 

J.LS 

ns 

ns 

ns 

"'6,..:.:12=-------------~ ~~©mgm~~~r!l--------------
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M27V201 

Figure 6. Programming and Verify Modes AC Waveforms 

AO-A17 X VALID ' 
-i:="tAVPL--1 

Q0-07 DATA IN DATA OUT 

1::::- tOVPL- ---~---- +-tPHQX 

Vpp 

tVPHPL- 1+------ 1- tGLQV tGHQZ 

Vee 

tVCHPL- - tGHAX 

i:=-tELPL-

I'---' 
tPLPH-~ ~ I- tOXGL 

+----PROGRAM --_..;.of---- VERIFY_.: 

DEVICE OPERATION (cont'd) 

the standby current level, the active current level, 
and transient current peaks tQ?t are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output. 

The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca
pacitors. It is recommended that a 0.1 JlF ceramic 
capacitor be used on every device between Vee 
and Vss. This should be a h1gh frequency capac1tor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4. ?JlF bulk electrolytic capacitor should be used 
between Vee and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

Al00720 

Programming 

The M27V201 has been designed to be fully com
patible with the M27C2001. As a result the 
M27V201 can be programmed as the M27C2001 
on the same programmers applying 12.75Von Vpp 
and 6.25V on Vee. The M27V201 has the same 
electronic signature and uses the same PRESTO 
II algorithm . 

When delivered (and after each erasure for UV 
EPROM), all bits of the M27V201 are in the "1" 
state. Data is introduced by selectively program
ming "Os" into the desired bit locations. Although 
only "Os" will be programmed, both "1 s" and "Os" 
can be present in the data word. The only way to 
change a "0" to a "1" is by die exposure to ultraviolet 
light (UV EPROM). The M27V201 is in the pro
wamming mode when Vpp input is at 12.75V, and 
E and Pare at TTL-low. The data to be programmed 
is applied 8 bits in parallel to the data output pins. 
The levels required for the address and data inputs 
are TTL. Vee is specified to be 6.25V ± 0.25V. 



M27V201 

Figure 7. Programming Flowchart 

Vee= 6.25V, Vpp = 12.5V 

CHECK ALL BYTES 
1st: Vee= 6V 

2nd: Vee= 4.2V 

PRESTO II Programming Algorithm 

AI00715B 

PRESTO II Programming Algorithm allows the 
whole array to be programmed, with a guaranteed 
margin, in a typical time of 26.5 seconds. Program
ming with PRESTO II involves in applying a se
quence of 1 OO!J.S program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over
program pulse is applied since the verify in MAR
GIN MODE provides necessary margin to each 
programmed cell. 

Program Inhibit 

Programming of multiple M27V201 s in parallel with 
different data is also easily acCO®Jiished. Except 
for E, all like inputs including G of the parallel 
M27V201 may be comllJ9n. A TTL IQ._w level pulse 
applied to a M27V201 's E input, with Plow and Vpp 
at 12.75V, will program that M27V201. A high level 
E input inhibits the other M27V201 s from being 
programmed. 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were correct)y 
prog@mmed. ]'he verify is accomplished with E 
and Gat V1L, Pat V1H, Vpp at 12.75V and Vee at 
6.25V. 

Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C ± sac ambient 
temperature range that is required when program
ming the M27V201. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line A9 of the M27V201, with Vpp =Vee 
= 5V. Two identifier bytes may then be sequenced 
from the device outputs by toggling address line AD 
from V1L to V1H- All other address lines must be held 
at V1L during Electronic Signature mode. 

Byte 0 (AO=ViL) represents the manufacturer code 
and byte 1 (AO=ViH) the device identifier code. For 
the SGS-THOMSON M27V201, these two identi
fier bytes are given in Table 4 and can be read-out 
on outputs 00 to 07. Note that the M27V201 and 
M27C2001 have the same identifier bytes . 

ERASURE OPERATION (applies to UV EPROM) 

The erasure characteristics of the M27V201 is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
40DOA. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000A range. Research shows that constant 
exposure to room level fluorescent lighting could 
erase a typical M27V201 in about 3 years, while it 
would take approximately 1 week to cause erasure 
when exposed to direct sunlight. If the M27V201 is 
to be exposed to these types of lighting conditions 
for extended periods of time, it is suggested that 
opaque labels be put over the M27V201 window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M27V201 is exposure to 
short waye ultraviolet light which has a wavelength 
of 2537A. The integrated dose (i.e. UV intensity x 
exposure time) for erasure should be a minimum 
of 15 W-sec/cm2. The erasure time with this dosage 
is approximately 15 to 20 minutes using an ultra
violet lamp with 12000 uW/cm2 power rating. The 
M27V201 should be placed within 2.5 em (1 inch) 
of the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re
moved before erasure. 

:::::81...::12=------------- £iii ~itm~I!Y©~ _____________ _ 
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ORDERING INFORMATION SCHEME 

Example: M27V201 -200 K 6 TR 

Speed Option 

-200 200 ns L o to 70 oc TR Tape & Reel 

-250 250 ns K PLCC32 6 -40 to 85 oc Packing 

N TSOP32 
8 x20mm 

For a list of available options (Speed, Package, Temperature Range, etc ... ) refer to the current Memory 
Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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LCCC32W- 32 lead Leadless Ceramic Chip Carrier, square window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 2.28 0.090 

B 0.51 0.71 0.020 0.028 

D 11.23 11.63 0.442 0.458 

E 13.72 14.22 0.540 0.560 

e 1.27 - - 0.050 - -

e1 0.39 - 0.015 -

e2 7.62 - - 0.300 - -

e3 10.16 - - 0.400 - -

h 1.02 - - 0.040 - -

j 0.51 - - 0.020 - -

L 1.14 1.40 0.045 0.055 

L 1 1.96 2.36 0.077 0.093 

K 10.50 10.80 0.413 0.425 

K1 8.03 8.23 0.316 0.324 

N 32 32 

LCCC32W 

D 

D E e3 

A 

LCCCW-a 

Drawing is out of scale 

~10~/~12~-----------------------~~~~~~2~~p©~ ----------------------------
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PLCC32 - 32 lead Plasti~ Leaded Chip Carrier, rectangular 

Symb 
mm 

Typ Min Max 

A 2.54 3.56 

A1 1.52 2.41 

B 0.33 0.53 

81 0.66 0.81 

0 12.32 12.57 

01 11.35 11.56 

02 9.91 10.92 

E 14.86 15.11 

E1 13.89 14.10 

E2 12.45 13.46 

e 1.27 - -

N 32 

Nd 7 

Ne 9 

CP 0.10 

PLCC32 

D 

01 

lc= - J:U:LCL -___ 1_N ___ 

f 0 

' I I ' ' 
' 

~ ~ E1 
' ' ' ' 
' 

Ne 

' I I ' 

1-~-~~-J p 
PLCC 

Drawing is out of scale 

E 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -

32 

7 

9 

I 

D21E2 8~' 
I I I 

o CP 

M27V201 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 
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TSOP32 · 32 lead Plastic Thin Small Outline, 8 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

D1 

E 

e 

L 

a 

N 

CP 

TSOP32 

Drawing IS out of scale 

mm 

Typ Min 

o.os 

0.9S 

0.1S 

0.10 

19.80 

18.30 

7.90 

0.50 -

0.50 

oo 

32 

r----
1 
I 

N/2 

TSOP-a 

01 

D 

Max 

1.20 

0.17 

1.SO 

0.27 

0.21 

20.20 

18.50 

8.10 

-

0.70 

so 

0.10 

N 

E 

/ 

inches 

Typ Min 

0.002 

0.037 

0.006 

0.004 

0.780 

0.720 

0.311 

0.020 -

0.020 

oo 

32 

~' 

I 

I I I 
I I I 

Max 

0.047 

0.006 

O.OS9 

0.011 

0.008 

0.79S 

0.728 

0.319 

-

0.028 

so 

0.004 

.:..:12:::..,1:.;:;2:.__ ___________ ~ ~~@m~a~ _____________ _ 
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M27W201 

VERY LOW VOLTAGE 2 Megabit (256K x 8) OTP ROM 

• VERY LOW VOLTAGE READ OPERATION: 
2.7V to 5.5V 

• ACCESS TIME 
- 150ns (TA = 0 to 70°C) 
- 200ns (T A = -20 to 70°C) 

• LOW POWER CONSUMPTION 
- Active Current 15mA 
- Standby Current 2011A 

• SMALL PACKAGES for SURFACE 
MOUNTING: PLCC32 and TSOP32 

• PROGRAMMING VOLTAGE: 12.75V 
• PROGRAMMING TIMES of AROUND 24sec. 

(PRESTO II ALGORITHM) 
• M27W201 is PROGRAMMABLE as 

M27C2001 with IDENTICAL SIGNATURE 

DESCRIPTION 

The M27W201 is a very low voltage, low power 2 
Megabit One Time Programmable ROM, ideally 
suited for handheld and portable microprocessor 
systems requiring large programs. It is organized 
as 262,144 by 8 bits. 

The M27W201 operates in the read mode with a 
supply voltage as low as 2.7V at -20 to 70°C 
temperature range. The decrease in operating 
power allows either a reduction of the size of the 
battery or an increase in the time between battery 
recharges. The M27W201 can also be operated as 
a standard 2 Megabit EPROM (similar to 
M27C2001) with a 5V power supply . 

Table 1. Signal Names 

AO-A17 Address Inputs 

Q0-07 Data Outputs 

E Chip Enable 

G Output Enable 

p Program 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

~~ -
II . -:1)-:a:lJ 
~_o) 

PLCC32 (K) 

Figure 1. Logic Diagram 

vee Vpp 

18 

M27W201 

Vss 

TSOP32 (N) 
8 x 20mm 

8 

Q0-07 

AI01359 

1/11 
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Figure 2A. LCC Pin Connections 

A7[ 

A6[ 

AS[ 

A4[ 
A3[ 9 

A2[ 

A1 [ 
AO[ 

00[ 

M27W201 

17 

A14 

J A13 

AS 

A9 

25 ]A11 

]G 
] A10 

JE 
]07 

AI01360 

Table 2. Absolute Maximum Ratings <1l 

Symbol Parameter 

TA Ambient Operating Temperature 

TstAS Temperature Under Bias 

TsTG Storage Temperature 

Vro 12' Input or Output Voltages (except A9) 

Vee Supply Voltage 

VA9(2) A9 Voltage 

Vpp Program Supply Voltage 

Figure 28. TSOP Pin Connections 

A11 

A9 

AS 

A13 

A14 

A17 
p 

Vee M27W201 

Vpp (Normal) 

A16 

A15 

A12 

A7 

AS 

AS 

A4 r-----'--

Value 

-20 to 70 

-50 to 125 

-65 to 150 

-2to7 

-2 to 7 

-2 to 13.5 

-2to 14 

i3 
A10 

E 
07 
06 
05 
04 
03 
Vss 
02 
01 
00 
AD 
A1 

A2 
A3 

Unit 

oe 

oc 

oc 

v 
v 
v 
v 

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
condttions above those indtcated in the Operating sections of this spectftcation is not implied. Exposure to Absolute Maximum 
Rattng cond1t10ns for extended penods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Mtnimum DC voltage on Input or Output is -D.5V with possible undershoot to -2.0V for a penod less than 20ns. Maximum DC 
voltage on Output IS Vee +0.5V wtth posstble overshoot to Vee +2V for a period less than 20ns. 

DESCRIPTION (cont'd) 

For applications where the content is programmed 
only one time and erasure is not required, the 
M27W201 is offered in both Plastic Leaded Chip 
Carrier and Plastic Thin Small Outline packages. 

DEVICE OPERATION 
The modes of operation of the M27W201 are listed 
in the Operating Modes table. A single power 
supply is required in the read mode. All inputs are 
TTL levels except for Vpp and 12V on A9 for Elec
tronic Signature. 

=2/-'-1-'-1------------I:.V ~~m~m~P~ --------------
220 



Read Mode 

The M27W201 has two control functions, both of 
which must be logically active in Q_rder to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tAvov) is equal to the delay from E to output (tELov). 
Data is available at the ou!Qut after a delay of_!GLOV 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tAVQV-tGLQV. 

Standby Mode 

The M27W201 has a standby mode which reduces 
the active current from 15mA to 20~ with low 
voltage operation Vee= 2.7V (30mA to 1 0011A with 
a supply of 5.5V), see Read Mode DC Charac
teristics Table for details. The M27W201 is placed 
in the stand~ mode by applying a CMOS high 
signal to the E input. When in the standby mode, 
the outputs are_jn a high impedance state, inde
pendent of the G input. 

Two Line Output Control 

Because OTP ROMs are usually used in larger 
memory arrays, this product features a 2 line con-

Table 3. Operating Modes 

Mode E G 

Read VrL VrL 

Output Disable VrL VrH 

Program VrL VrH 

Verify VrL VrL 

Program Inhibit VrH X 

Standby VrH X 

Electronic Signature VrL VrL 

Note: X= VrH or VrL. Vro = 12V ± 0.5V 

Table 4. Electronic Signature 

Identifier AO 07 06 05 

Manufacturer"s Code VrL 0 0 1 

Device Code VrH 0 1 1 

M27W201 

trol function which accommodates the use of mul
tiple memory connection. The two line control func
tion allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

For the most efficient use of these two control lines, 
E should be decoded and us~ as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 

System Considerations 

The power switching characteristics of Advanced 
CMOS OTP ROMs require careful decoupling of 
the devices. The supply current, Icc, has three 
segments that are of interest to the system de
signer: the standby current level, the active current 
level, and transient current peaks that a~ pro
duced by the falling and rising edges of E. The 
magnitude of the transient current peaks is de
pendent on the capacitive and inductive loading of 
the device at the output. 

p A9 Vpp 00-07 

X X Vee or Vss Data Out 

X X Vee or Vss Hi-Z 

VrL Pulse X Vpp Data In 

VrH X Vpp Data Out 

X X Vpp Hi-Z 

X X Vee or Vss Hi-Z 

VrH Vro Vee Codes 

04 03 02 01 00 Hex Data 

0 0 0 0 0 20h 

0 0 0 0 1 61h 

______________ ~ ~~©m=~~~~ ____________ 3:::./.:...0.11 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall Times ~ 20ns 

Input Pulse Voltages 0.4 to 2.4V 

Input and Output Timing Ref. Voltages 0.8 to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.4V~ 

0.4V 

2.0V 

O.SV 

DEVICE 
UNDER 
TEST 

1.3V 

T 
AI00826 CL Includes JIG capacitance 

Table 5. Capacitance (1) (T A= 25 ac, f = 1 MHz) 

Symbol Parameter Test Condition Min 

CiN Input Capacitance V1N =OV 

GouT Output Capacitance VouT = ov 
Note: 1. Sampled only. not 100% tested. 

Table 6. Read Mode DC Characteristics (1) 
(TA = -20 to 70 ac; Vee= 2.7V to 5.5V unless specified; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current OV ~ V1N ~Vee 

ILO Output Leakage Current OV ~ VouT ~Vee 

E = V1L, G = V1L, louT = OmA, 

Icc Supply Current 
f = 5MHz, Vee= 2.7V 

E = V1L, G = V1L, louT= OmA, 
f = 5MHz, Vee= 5.5V 

lcc1 
Supply Current (Standby) -

TTL E = V1H 

lcc2 
Supply Current (Standby) E >Vee- 0.2V, Vee= 2.7V 
CMOS 

E >Vee- 0.2V, Vee= 5.5V 

lpp Program Current Vpp =Vee 

V1L Input Low Voltage -o.3 

1N914 

3.3kQ 

CL = 100pF 

Max 

6 

12 

Max 

±10 

±10 

15 

30 

1 

20 

100 

10 

0.8 

OUT 

AI00828 

Unit 

pF 

pF 

Unit 

J.lA 

J.lA 

rnA 

rnA 

rnA 

J.lA 

J.lA 

J.lA 

v 
V1H (2) Input High Voltage 2 Vee+ 1 v 
VoL Output Low Voltage loL= 2.1mA 

VoH 
Output High Voltage TTL loH =-400J.!A 2.4 

Output High Voltage CMOS loH = -100J.!A Vcc-0.7V 

Notes: 1. Vee must be apphed simultaneously with or before VPP and removed simultaneously or after Vpp. 
2. Maximum DC voltage on Output is Vee +0.5V. 

0.4 v 
v 
v 

""4/..:..11.:.._ ___________ i:ii ~~~@m~~'"~~ _____________ _ 
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Table 7. Read Mode AC Characteristics <1> 
(TA = -20 to 70 oc; Vee= 2.7V to 5.5V unless specified; Vpp =Vee) 

M27W201 
Symbol A It Parameter Test Condition -150 

Min Max 

tAVQV tACC Address Valid to Output Valid E = VtL, G = VtL 150 

tELQV teE Chip Enable Law to Output Valid G =VtL 150 

Output Enable Low to Output -
tGLQV toE Valid E = VtL 75 

tEHQZ (2) toF Chip Enable High to Output Hi-Z G =VtL 0 70 

tGHQZ(2) toF Output Enable High to Output E =VtL 0 70 Hi-Z 

tAX OX toH 
Address Transition to E = VtL, G = VtL 0 Output Transition 

Notes: 1. Vee must be applied simultaneously with or before Vee and removed simultaneously or after Vee. 
2. Sampled only, not 100% tested. 

Figure 5. Read Mode AC Waveforms 

AO·A17 

tAX OX 

E" 

G 

00·07 DATA OUT 

-200 Unit 

Min Max 

200 ns 

200 ns 

100 ns 

0 80 ns 

0 80 ns 

0 ns 

H1·Z 

A!00719 

---------------------------~~~©~~~y4 ________________________ s~/ __ 11 
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Table 8. Programming Mode DC Characteristics (1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Parameter Test Condition 

lu Input Leakage Current v,L ~ v,N ~ v,H 

Icc Supply Current 

lpp Program Current E = VJL 

VJL Input Low Voltage 

Min Max 

±10 

50 

50 

-0.3 0.8 

VJH Input High Voltage 2 Vee+ 0.5 

VoL Output Low Voltage loL= 2.1mA 

VoH Output High Voltage TIL loH = -400J.!A 2.4 

v,o A9 Voltage 11.5 

Note: 1. Vee must be applied Simultaneously with or before Vee and removed simultaneously or after Vee. 

Table 9. Programming Mode AC Characteristics (1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol All Parameter Test Condition 

IAVPL lAs Address Valid to Program Low 

tovPL los Input Valid to Program Low 

IVPHPL tvps Vpp High to Program Low 

IVCHPL tvcs Vee High to Program Low 

tELPL IcEs 
Chip Enable Low to 
Program Low 

IPLPH tpw Program Pulse Width 

IPHQX loH 
Program High to Input 
Transition 

toxGL loES 
Input Transition to Output 
Enable Low 

tGLQV toE 
Output Enable Low to 
Output Valid 

tGHQZ (2) IDFP 
Output Enable High to 
Output Hi-Z 

IGHAX tAH 
Output Enable High to 
Address Transition 

Min 

2 

2 

2 

2 

2 

95 

2 

2 

0 

0 

Notes: 1. Vee must be applied Simultaneously w1th or before Vee and removed simultaneously or after Vee. 
2. Sampled only, not 1 00% tested 

0.4 

12.5 

Max 

105 

100 

130 

Unit 

J.lA 

mA 

mA 

v 

v 

v 

v 

v 

Unit 

J.lS 

J.lS 

J.lS 

J.lS 

J.lS 

J.lS 

J.lS 

J.lS 

ns 

ns 

ns 

_61_11 ___________ W'J SGS·lHOMSON ------------
'1• [\j]O©GG@~~~ik"'iiiM@i:lC~ 
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Figure 6. Programming and Verify Modes AC Waveforms 

AO-A17 1 VALID 

-~IAVPL-+j 
QO-Q7 DATA IN DATA OUT 

1-- tQVPL--+ -+-f+ tPHQX 

Vpp 

tVPHPL- !+--+t- tGLQV tGHQZ 

Vee 

tVCHPL- - tGHAX 

~IELPL--+ 

tPLPH-- ~ I- tQXGL 

: 

'+----- PROGRAM --..:-.1-- VERIFY_______.: 

DEVICE OPERATION (cont'd) 

The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca
pacitors. It is recommended that a 0.1(.LF ceramic 
capacitor be used on every device between Vee 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.7(.LF bulk electrolytic capacitor should be used 
between Vee and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

AI00720 

Programming 

The M27W201 has been designed to be fully com
patible with the M27C2001. As a result the 
M27W201 can be programmed as the M27C2001 
on the same programmers applying 12. 75V on Vpp 
and 6.25V on Vee. The M27W201 has the same 
electronic signature and uses the same PRESTO 
II algorithm . 

When delivered, all bits of the M27W201 are in the 
"1" state. Data is introduced by selectively pro
gramming "Os" into the desired bit locations. Al
though only "Os" will be programmed, both "1 s" and 
"Os" can be present in the data word. The 
M27W201 is in the pro_gramr:!}ing mode when Vpp 
input is at 12.75V, and E and Pare at TTL-low. The 
data to be programmed is applied 8 bits in parallel 
to the data output pins. The levels required for the 
address and data inputs are TTL. Vee is specified 
to be 6.25V ± 0.25V. 

~ SGS·THOMSON 7/11 -------------- lo.""fl 1£'<JD©Ilil©lli~~©TI1lil@i!D©l< --------------'-'-'-'-
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Figure 7. Programming Flowchart 

Vee= 6.25V, Vpp = 12.5V 

CHECK ALL BYTES 
1st Vee= sv 

2nd: Vee= 4.2V 

PRESTO II Programming Algorithm 

AI00715B 

PRESTO II Programming Algorithm allows the 
whole array to be programmed, with a guaranteed 
margin, in a typical time of 26.5 seconds. Program
ming with PRESTO II involves in applying a se
quence of 1 OOJ.lS program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto
matically activated in order to guarantee that each 

cell is programmed with enough margin. No over
program pulse is applied since the verify in MAR
GIN MODE provides necessary margin to each 
programmed cell. 

Program Inhibit 

Programming of multiple M27W201 s in parallel 
with differerrt data is also easily accof!!Piished. 
Except for E, all like inputs including G of the 
parallel M27W201 may be common. A TTL low 
level pulse applied to a M27W201 's E input, with P 
low and V PP <& 12. 75V, will program that M27W201. 
A high level E input inhibits the other M27W201 s 
from being programmed. 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were correct!Y 
prog_!Emmed._Ihe verify is accomplished with E 
and Gat V1L, Pat ViH, Vpp at 12.75V and Vee at 
6.25V. 

Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code that will identify its manufac
turer and type. This mode is intended for use by 
programming equipment to automatically match 
the device to be programmed with its correspond
ing programming algorithm. This mode is functional 
in the 25°C ± soc ambient temperature range that 
is required when programming the M27W201. To 
activate this mode, the programming equipment 
must force 11.5V to 12.5V on address line A9 of the 
M27W201, with Vpp = Vee = 5V. Two identifier 
bytes may then be sequenced from the device 
outputs by toggling address line AO from V1L to V1H. 
All other address lines must be held at ViL during 
Electronic Signature mode. 

Byte 0 (AO=ViL) represents the manufacturer code 
and byte 1 (AO=ViH) the device identifier code. For 
the SGS-THOMSON M27W201, these two identi
fier bytes are given in Table 4 and can be read-out 
on outputs QO to 07. Note that the M27W201, 
M27V201 and M27C2001 have the same identifier 
bytes. 

:::8/~1.:....1 ----------- I:.W ~~Ttl~~~~-------------
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ORDERING INFORMATION SCHEME 

-150 

-200 

Example: 

Speed 

150 ns 

200ns 

M27W201 -200 K 4 TR 

K 

N 

Oto70°C 

-20to 70 oc 

Option 

TR Tape & Reel 
Packing 

M27W201 

For a list of available options (Speed, Package, Temperature Range, etc ... ) refer to the current Memory 
Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

-------------~ ~~~~0!~1! ____________ 9:::../~11 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 
mm 

Typ Min 

A 2.54 

A1 1.52 

B 0.33 

81 0.66 

0 12.32 

01 11.35 

02 9.91 

E 14.86 

E1 13.89 

E2 12.45 

e 1.27 -

N 32 

Nd 7 

Ne 9 

CP 

PLCC32 

D 
01 

PLCC 

Drawing is out of scale 

Max 

3.56 

2.41 

0.53 

0.81 

12.57 

11.56 

10.92 

15.11 

14.10 

13.46 

-

0.10 

I 

~ E1 E 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -
32 

7 

9 

I 

D2/E2 B~' 
I I I 

o CP 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 

10/11 ~ SCS·ntOMSON .:..:::...:...:.... ___________ ~"'11 llllU©OO©lli~~&'iiW©ll!J~ --------------
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TSOP32 • 32 lead Plastic Thin Small Outline, 8 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

D1 

E 

e 

L 

a. 

N 

CP 

TSOP32 

Drawing is out of scale 

mm 

Typ Min 

o.os 

0.9S 

0.1S 

0.10 

19.80 

18.30 

7.90 

o.so -

o.so 
oo 

32 

,--------
1 
I 

N/2 

01 

D 

Max 

1.20 

0.17 

1.SO 

0.27 

0.21 

20.20 

18.SO 

8.10 

-

0.70 

so 

0.10 

N 

E 

d DIE k . 
.JJ \~--' _______ , y c 

TSOP-a 

I 

inches 

Typ Min 

0.002 

0.037 

0.006 

0.004 

0.780 

0.720 

0.311 

0.020 -
0.020 

oo 

32 

~· 

I 

I I I 
I I I 

Max 

0.047 

0.006 

O.OS9 

0.011 

0.008 

0.79S 

0.728 

0.319 

-

0.028 

so 

0.004 

'="= SGS·ntOMSON 11/11 -------------- ._'YI ~o©llil@rn~rn©WJ©Il'lo©® -------------'-"'-'-'-
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M27C4001 

4 Megabit (512K x 8) UV EPROM and OTP ROM 

• VERY FAST ACCESS TIME: ?Ons 
• COMPATIBLE with HIGH SPEED 

MICROPROCESSORS, ZERO WAIT STATE 
• LOW POWER "CMOS" CONSUMPTION: 

- Active Current 30mA at 5MHz 
- Standby Current 100!!A 

• PROGRAMMING VOLTAGE: 12.75V 
• ELECTRONIC SIGNATURE for AUTOMATED 

PROGRAMMING 
• PROGRAMMING TIMES of AROUND 48sec. 

(PRESTO II ALGORITHM) 

DESCRIPTION 

The M27C4001 is a high speed 4 Megabit UV 
erasable and programmable memory (EPROM) 
ideally suited for microprocessor systems requiring 
large programs. It is organised as 524,288 by 8 bits. 
The 32 pin Window Ceramic Frit-Seal Dual-in-Line 
and Leadless Chip Carrier packages have trans
parent lids which allow the user to expose the chip 
to ultraviolet light to erase the bit pattern. A new 
pattern can then be written to the device by follow
ing the programming procedure. 

For applications where the content is programmed 
only one time and erasure is not required, the 
M27C4001 is offered in both Plastic Leaded Chip 
Carrier and Plastic Thin Small Outline packages. 

Table 1. Signal Names 

AO-A18 Address Inputs 

Q0-07 Data Outputs 

E Chip Enable 

"G Output Enable 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

FDIP32W (F) LCCC32W (L) 

PLCC32 (C) TSOP32 (N) 
8 x20mm 

Figure 1. Logic Diagram 

Vee Vpp 

19 8 

Q0-07 

M27C4001 

Vss 
AI00721B 

1/13 
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Figure 2A. DIP Pin Connections 

Vpp Vee 
A16 A1S 
A15 A17 
A12 A14 
A? A13 
A6 AS 
A5 A9 
A4 A11 
A3 G 
A2 A10 
A1 E 
AO 07 
00 06 
01 05 
02 04 

Vss 03 
Al00722 

Figure 2C. TSOP Pin Connections 

A11 G 
A9 A10 
AS E 

A13 07 
A14 06 
A17 05 
A1S 04 

Vee M27e4001 03 
Vpp (Normal) Vss 
A16 02 
A15 01 
A12 00 

A? AD 
A6 A1 
A5 A2 
A4 A3 

Figure 28. LCC Pin Connections 

NLOc.oO..Orol'-
~~~ o..o~~ 
<(<(<(>><(<( 

G)32 
A?[ A14 
A6[ A13 
A5[ AS 
A4[ A9 
A3[ 9 M27e4001 25 A11 
A2[ G 
A1 [ A10 
AO[ E 
00[ 07 

17 
~ N (/) (Y) "d" 1.{) CD 
a a UJOOOO 

> 

Al00723 

DEVICE OPERATION 

The modes of operations of the M27C4001 are 
listed in the Operating Modes table. A single 5V 
power supply is required in the read mode. All 
inputs are TTL levels except for Vpp and 12V on A9 
for Electronic Signature. 

Read Mode 

The M27C4001 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tAvov) is equal to the delay from E to output (tELov). 
Data is available at the ou!J:>ut after a delay of_!GLQV 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tAVQV-IGLQV. 

Standby Mode 

The M27C4001 has a standby mode which re
duces the active current from 30mA to 1 0011A. The 
M27C4001 is placed in the standby mode by ap
plying a CMOS high signal to theE input. When in 
the standby mode, the outputs <!!:_e in a high imped
ance state, independent of the G input. 

~2/.o:13~----------- ~ ~~~©R&~:1~~ --------------
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Table 2. Absolute Maximum Ratings <1> 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature -40 to 125 oc 
Ta1As Temperature Under Bias -50 to 125 oc 
TsTG Storage Temperature -65 to 150 oc 
V1o 121 Input or Output Voltages (except A9) -2to7 v 
Vee Supply Voltage -2to7 v 

VAs 121 A9 Voltage -2to 13.5 v 
Vpp Program Supply Voltage -2to 14 v 

Notes: I. Except for the ratmg "Operatmg Temperature Range", stresses above those listed 1n the Table "Absolute Max1mum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operaiiOn of the device at these or any other 
cond1t1ons above those indicated 1n the Operating seciiOns of this spec1f1cat1on IS not implied. Exposure to Absolute Maximum 
Rating cond1t1ons for extended penods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Mrnimum DC voltage on Input or Output is -o.5V wrth possible undershoot to -2 OV for a penod less than 20ns. Maxrmum DC 
voltage on Output rs Vee +0.5V with possible overshoot to Vee +2V for a period less than 20ns. 

Table 3. Operating Modes 

Mode E G 

Read VIL VIL 

Output Disable V1L V1H 

Program V1L Pulse V1H 

Verily V1H V1L 

Program Inhibit V1H V1H 

Standby V1H X 

Electronic Signature V1L V1L 

Note: X= VrH or VrL, Vro = 12V ± 0.5V 

Table 4. Electronic Signature 

Identifier AD a7 as as 

Manufacturer's Code V1L 0 0 I 

Device Code VIH 0 1 0 

Two Line Output Control 

Because EPROMs are usually used in larger mem
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 
b. complete assurance that output bus contention 

will not occur. 

A9 VPP ao-a7 

X Vee orVss Data Out 

X Vee orVss HI-Z 

X Vpp Data In 

X Vpp Data Out 

X Vpp Hi-Z 

X VccorVss Hi-Z 

V1o Vee Codes 

a4 a3 a2 a1 ao Hex Data 

0 0 0 0 0 20h 

0 0 0 0 1 41h 

For the most efficient use of these two control lines, 
E should be decoded and us~ as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 

-------------/iii ~~m~'.?/4 ___________ _,;.3,=13 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall limes ~ 20ns 

Input Pulse Voltages 0.4V to 2.4V 

Input and Output liming Ref. Voltages O.BV to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.4V~ 

0.4V 

2.0V 

o.sv 

AI00826 

Table 5. Capacitance <1> (TA = 25 °C, f = 1 MHz) 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL includes JIG capacitance 

Symbol Parameter Test Condition Min 

CIN Input Capacitance V1N = OV 

GouT Output Capacitance VouT=OV 

Note: 1. Sampled only, not 1 00% tested. 

Figure 5. Read Mode AC Waveforms 

AO·A18 

tAXQX 

E: 

G 

00·07 DATA OUT 

1N914 

3.3kil 

Max 

6 

12 

Hi-Z 

AI00724 

A100828 

Unit 

pF 

pF 

..:.:4,..:.:13=-------------l..V i~m~~~~ _____________ _ 
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Table 6. Read Mode DC Characteristics (1) 
(TA = 0 to 70 oc or -40 to 85 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OV:S V1N :>Vee ±10 JlA 

ILO Output Leakage Current OV :5 Your :5 Vee ±10 JlA 

Icc Supply Current E = VJL, G = VJL. 30 mA 
lour= OmA, f = 5MHz 

lcct Supply Current (Standby) TIL E=VJH 1 mA 

lcc2 Supply Current (Standby) CMOS E>Vcc-0.2V 100 JlA 

lpp Program Current Vpp =Vee 10 JlA 

VJL Input Low Voltage -0.3 0.8 v 

VJH (2) Input High Voltage 2 Vee+ 1 v 

VoL Output Low Voltage loL = 2.1mA 

VoH 
Output High Voltage TIL loH =-400J!A 2.4 

Output H1gh Voltage CMOS loH = -100J!A Vcc-0.7V 

Notes: 1. Vee must be applied Simultaneously With or before VPP and removed Simultaneously or after VPP 
2. Maximum DC voltage on Output is Vee +0 5V 

Table 7 A. Read Mode AC Characteristics (1) 

(TA = 0 to 70 oc or -40 to 85 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

M27C4001 
Symbol All Param~ter Test Condition -70 -80 

Min Max Min Max 

tAVOV lAce Address Valid to Output Valid E = v1L. G = V1L 70 80 

IELOV IcE Chip Enable Low to Output Valid G =VJL 70 80 

IGLQV toE Output Enable Low to Output Valid E = V1L 35 40 

IEHQZ (2) !oF Chip Enable High to Output Hi-Z G =VIL 0 30 0 30 

IGHQZ (2) !oF Output Enable High to Output Hi-Z E = V1L 0 30 0 30 

Address Transition to - -
tAx ox loH Output Transition E = VJL, G = VIL 0 0 

Table 78. Read Mode AC Characteristics (1) 
(TA = 0 to 70 oc or -40 to 85 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

M27C4001 

Symbol All Parameter Test Condition -10 -12 

Min Max Min Max 

IAVQV IACC Address Valid to Output Valid E = V1L, G = V1L 100 120 

IELOV IcE Chip Enable Low to Output Valid G =VJL 100 120 

IGLQV toE Output Enable Low to Output Valid E = V1L 50 60 

tEHOZ (2) toF Chip Enable High to Output Hi-Z G =VIL 0 30 0 40 

IGHOZ(2) I oF Output Enable High to Output Hi-Z E = V1L 0 30 0 40 

Address Transition to - -
lAX OX loH Output Transition E = v1L. G = V1L 0 0 

Notes: 1 Vee must be applied simultaneously w1th or before VPP and removed Simultaneously or after VPP 
2 Sampled only, not 1 00% tested. 

0.4 v 

v 

v 

-90 Unit 

Min Max 

90 ns 

90 ns 

40 ns 

0 30 ns 

0 30 ns 

0 ns 

-15 Unit 

Min Max 

150 ns 

150 ns 

60 ns 

0 50 ns 

0 50 ns 

0 ns 
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Table 8. Programming Mode DC Characteristics (1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Parameter Test Condition 

lu Input Leakage Current 0::; V1N::; Vee 

Icc Supply Current 

lpp Program Current E = V1L 

V1L Input Low Voltage 

v,H Input High Voltage 

VoL Output Low Voltage loL = 2.1 mA 

VoH Output High Voltage TTL loH =-400J.1A 

v,o A9 Voltage 

Min 

-0.3 

2 

2.4 

11.5 

Note: 1. Vee must be applied simullaneously with or before Vee and removed simultaneously or after Vee. 

Table 9. Programming Mode AC Characteristics (1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol A It Parameter Test Condition Min 

lA VEL lAS Address Valid to Chip Enable Low 

tavEL los Input Valid to Chip Enable Low 

lvPHEL tvps Vpp High to Chip Enable Low 

tvcHEL tvcs Vee High to Chip Enable Low 

tELEH tpw Chip Enable Program Pulse 
Width 

tEHQX toH 
Chip Enable High to Input 
Transition 

taxGL toES 
Input Transition to Output Enable 
Low 

tGLQV toE 
Output Enable Low to Output 
Valid 

tGHQZ toFP 
Output Enable High to Output 
Hi-Z 

tGHAX tAH 
Output Enable High to Address 
Transition 

Noles: 1. Vee must be applied simultaneously w1th or before Vee and removed simultaneously or after Vee. 
2. Sampled only. not 1 00% tested. 

2 

2 

2 

2 

95 

2 

2 

0 

0 

Max Unit 

±10 J.IA 

50 mA 

50 mA 

0.8 v 

Vee+ 0.5 v 

0.4 v 

v 

12.5 v 

Max Unit 

J.IS 

J.IS 

J.IS 

J.IS 

105 J.IS 

J.IS 

~lS 

100 ns 

130 ns 

ns 
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Figure 6. Programming and Verify Modes AC Waveforms 

AO-A18 ----y, VALID 

1--tAVPL--j 

Q0-07 DATA IN DATA OUT 

1---tOVEL- -+-f+-tEHQX 

Vpp 

tVPHEL- !+---+ - tGLQV tGHQZ 

Vee ---i- tVCHEL- tGHAX : 

.....___. 
IELEH-- ~ 1-tQXGL 

: 

'+----- PROGRAM ---i+--- VERIFY------+> 

System Considerations 

The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg
ments that are of interest to the system designer : 
the standby current level, the active current level, 
and transient current peaks tl]?t are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output. 

The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca
pacitors. It is recommended that a 0.1 J.!F ceramic 
capacitor be used on every device between Vee 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 

A100725 

4.7J.!F bulk electrolytic capacitor should be used 
between Vee and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point.The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

Programming 

When delivered (and after each erasure for UV 
EPROM), all bits of the M27C4001 are in the "1" 
state. Data is introduced by selectively program
ming "Os" into the desired bit locations. Although 
only "Os" will be programmed, both "1 s" and "Os" 
can be present in the data word. The only way to 
change a "0" to a "1" is by die exposition to ultra
violet light (UV EPROM). The M27C4001 is in the 
prog!_amming mode when Vpp input is at 12.75V, 
and E is at TTL-low. The data to be programmed is 
applied 8 bits in parallel to the data output pins. The 
levels required for the address and data inputs are 
TTL Vee is specified to be 6.25V ± 0.25V. 

~ SGS·ntOMSON 7/13 -------------- A.""f/ L')l]O@il@rn!L§©WJ©Ii1l~ ------------....:.;~ 
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Figure 7. Programming Flowchart 

Vee= 6.25V, Vpp = 12.75V 

CHECK ALL BYTES 
.1st. Vee= sv 
2nd· Vee= 4.2V 

PRESTO II Programming Algorithm 

AI007608 

PRESTO II Programming Algorithm allows the 
whole array to be programmed with a guaranteed 
margin, in a typical time ef 52.5 seconds. Program
ming with PRESTO II consists of applying a se
quence of 1 OOJ.Ls program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over
program pulse is applied since the verify in MAR
GIN MODE provides the necessary margin to each 
programmed cell. 

Program Inhibit 

Programming of multiple M27C4001 s in parallel 
with different data is also easily acco~lished. 
Except for E, all like inputs including G of the 
parallel M27C4001 may be common_,_A TIL low 
level pulse applied to a M27C4001 's E input, with 
Vpp at 12.75V, will program that M27C4001. A high 
level E input inhibits the other M27C4001s from 
being programmed. 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were corr~tly 
programmed. The verify is accomplished with G at 
VJL, Eat VJH, Vpp at 12.75V and Vee at 6.25V. 

Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. this mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C ±soc ambient 
temperature range that is required when program
ming the M27C4001. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line A9 of the M27C4001 with 
Vpp=Vcc=5V. Two identifier bytes may then be 
sequenced from the device outputs by toggling 
address line AO from VJL to VJH. All other address 
lines must be held at VJL during Electronic Signa
ture mode. Byte 0 (AO=VJL) represents the manu
facturer code and byte 1 (AO=VJH) the device 
identifier code. For the SGS-THOMSON 
M27C4001, these two identifier bytes are given in 
Table 4 and can be read-out on outputs QO to 07. 

ERASURE OPERATION (applies to UV EPROM) 

The erasure characteristics of the M27C4001 are 
such that erasure begins when the cells are ex
posed to light with wavelengths shorter than ap
proximately 4000 A. It should be noted that sunlight 
and some type of fluore~cent lamps. have wave
lengths in the 3000-4000 A range. Data shows that 
constant exposure to room level fluorescent light
ing could erase a typical M27C4001 in about 3 
years, while it would take approximately 1 week to 
cause erasure when exposed to direct sunlight. If 
the M27C4001 is to be exposed to these types of 
lighting conditions for extended periods of time, it 
is suggested that opaque labels be put over the 
M27C4001 window to prevent unintentional era
sure. The recommended erasure procedure for the 
M27C4001 is exposure to short wav!l ultraviolet 
light which has wavelength of 2537 A. The inte
grated dose (i.e. UV intensity x exposure time) for 
erasure should be a minimum of 15 W-sec/cm2. 
The erasure time with this dosage is approximately 
15 to 20 minutes using an ultraviolet lamp with 
12000 J.LW/cm2 power rating. The M27C4001 
should be placed within 2.5 em (1 inch) of the lamp 
tubes during the erasure. Some lamps have a filter 
on their tubes which should be removed before 
erasure. 

=8'...:.13::._ ___________ lifi ~~©m=i~~:: _____________ _ 
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ORDERING INFORMATION SCHEME 

Example: M27C4001 -80 X F 1 X 

Speed Package Option 

-70 70 ns X ±5% F FDIP32W X Additional 

-80 80 ns blank ± 10% L LCCC32W 
Burn-in 

-90 90 ns c PLCC32 
TR Tape & Reel 

Packing 
-10 100 ns N TSOP32 

-12 120 ns 
8 x 20mm 

-15 150 ns 

For a list of available options (Speed, Vee Tolerance, Package, etc ... ) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

----------------------------- ~~~@~~~~~~~ ------------------------~9/~1~3 
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FDIP32W - 32 pin Ceramic Frit-seal DIP, with window 

Symb mm inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

8 0.40 0.55 O.Q16 0.022 

81 1.27 1.52 0.050 0.060 

c 0.22 0.31 0.009 0.012 

D 42.78 1.684 

E 15.40 15.80 0.606 0.622 

E1 14.50 14.90 0.571 0.587 

e1 2.54 - - 0.100 - -
e3 38.10 - - 1.500 - -
eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

0 9.65 - - 0.380 - -

a 40 15° 40 15° 

N 32 32 

FDIP32W 

81 

E1 E 

FDIPW-a 

Drawing IS out of scale 
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LCCC32W - 32 lead Leadless Ceramic Chip Carrier, with window 

Symb 
mm Inches 

Typ Min Max Typ Min Max 

A 2.28 0.090 

B 0.51 0.71 0.020 0.028 

D 11.23 11.63 0.442 0.458 

E 13.72 14.22 0.540 0.560 

e 1.27 - - 0.050 - -
e1 0.39 - 0.015 -

e2 7.62 - - 0.300 - -
e3 10:16 - - OAOO - -
h 1.02 - - 0.040 - -

j 0.51 - - 0.020 - -

L 1.14 1.40 0.045 0.055 

L1 1.96 2.36 0.077 0.093 

K 10.50 10.80 0.413 0.425 

K1 8.03 8.23 0.316 0.324 

N 32 32 

LCCC32W 

D 

D E e3 

A 

LCCCW-a 

Drawing is out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 

A 

A1 

B 

B1 

0 

01 

02 

E 

E1 

E2 

e 

N 

Nd 

Ne 

CP 

PLCC32 

mm 

Typ Min Max 

2.54 3.56 

1.52 2.41 

0.33 0.53 

0.66 0.81 

12.32 12.57 

11.35 11.56 

9.91 10.92 

14.86 15.11 

13.89 14.10 

12.45 13.46 

1.27 - -
32 

7 

9 

0.10 

D 
01 

- ..D...CJ...D... - ....CI::::::j:j=~· -...u-- __ 1_N __ 

' 
' 
' 

I 
0 

I 

Ne; ~ ~ E1 E 
' 

~-~-~-~--q====---t 
PLCC 

Drawing is out of scale 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -

32 

7 

9 

I 

D2/E2 :§=1=:1 e sH=J I + 
I I I 

o CP 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

D1 

E 

e 

L 

a 

N 

CP 

TSOP32 

" 

Drawing IS out of scale 

mm 

Typ Min 

0.05 

0.95 

0.15 

0.10 

19.80 

18.30 

7.90 

0.50 -

0.50 

oo 

32 

,-------
1 
I 

N/2 

01 

D 

Max 

1.20 

0.17 

1.50 

0.27 

0.21 

20.20 

18.50 

8.10 

-

0.70 

SE 

0.10 

N 

E 

,J DIE k . 
.lJ \~-- ---' 61 c 
TSOP-a 

I 

Inches 

Typ Min 

0.002 

0.037 

0.006 

0.004 

0.780 

0.720 

0.311 

0.020 -
0.020 

oo 
32 

~· 

I 
I 

I I I 
I I I 

M27C4001 

Max 

0.047 

0.006 

0.059 

0.011 

0.008 

0.795 

0.728 

0.319 

-

0.028 

so 

0.004 
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M27V401 
LOW VOLTAGE 

4 Megabit (512K x 8) UV EPROM and OTP ROM 

• LOW VOLTAGE READ OPERATION: 
3V to 5.5V 

• ACCESS TIME: 200 and 250ns 
• LOW POWER "CMOS" CONSUMPTION: 

- Active Current 15mA 
- Standby Current 20~otA 

• SMALL PACKAGES for SURFACE 
MOUNTING: 
- Ceramic: LCCC32W, ultra-thin 2.8mm (max) 

height 
- Plastic: PLCC32 and TSOP32 

• PROGRAMMING VOLTAGE: 12.75V 
• PROGRAMMING TIMES of AROUND 48sec. 

(PRESTO II ALGORITHM) 
• M27V401 is PROGRAMMABLE as M27C4001 

with IDENTICAL SIGNATURE 

DESCRIPTION 

The M27V401 is a low voltage, low power 4 Mega
bit electrically programmable memory (EPROM), 
ideally suited for handheld and portable microproc
essor systems requiring large programs. It is organ
ized as 524,288 by 8 bits. 

The M27V401 operates in the read mode with a 
supply voltage as low as 3V. The decrease in 
operating power allows either a reduction of the 
size of the battery or an increase in the time be
tween battery recharges. 

Table 1. Signal Names 

AO-A18 Address Inputs 

00-07 Data Outputs 

E Chip Enable 

G' Output Enable 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

0 
LCCC32W (L} PLCC32 (K} 

TSOP32 (N} 
8 x20mm 

Figure 1. Logic Diagram 

Vee Vpp 

19 

M27V401 

Vss 

8 

00-07 

A100695B 

1/12 
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M27V401 

Figure 2A. LCC Pin Connections Figure 28. TSOP Pin Connections 

<D 0.. (.) 00 
A11 G 

C\1 l() t'--
A9 A10 ~ ~ 

~ Cl.(.)~ 

~ <(>><( 
E AS 

A7 A14 
A13 07 

A6 A13 
A14 06 

AS AS 
A17 OS 

A4 A9 
A1S 04 

A3 M27V401 A11 Vee M27V401 03 
(Normal) 

A2 G Vpp Vss 

A1 A10 
A16 02 

AO E A1S 01 

00 07 
A12 00 

17 A7 AO 

<D 
A6 A1 

~C\1 (/) C') '<t l() 

00 (1)0 0 0 0 AS A2 > 
AI00696 A4 A3 

Table 2. Absolute Maximum Ratings (1) 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature --40 to 125 ac 

TerAs Temperature Under Bias -50 to 125 ac 

TsTG Storage Temperature -65 to 150 ac 

Vro 121 Input or Output Voltages (except A9) -2to7 v 

Vee Supply Voltage -2 to 7 v 
VA9(2) A9 Voltage -2 to 13.5 v 
Vpp Program Supply Voltage -2 to 14 v 

Notes: 1. Except for the ratmg "Operating Temperature Range", stresses above those listed rn the Table "Absolute Maxrmum Ratrngs" 
may cause permanent damage to the device. These are stress ratings only and operatron of the device at these or any other 
condrtions above those indrcated 1n the Operating sectrons of this specifrcatron rs not implied. Exposure to Absolute Maximum 
Rating condrtrons for extended periods may affect devrce relrabilrty. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Mmrmum DC voltage on Input or Output is --1l.5V with possible undershoot to -2.0V for a penod less than 20ns. Maxrmum DC 
voltage on Output is Vee +0.5V wrth possible overshoot to Vee +2V for a period less than 20ns. 

DESCRIPTION (cont'd) 

The M27V401 can also be operated as a standard 
4 Megabit EPROM (similar to M27C4001) with a 
5V power supply . 

The 32 pin Window, Lead less Chip Carrier package 
has a transparent lid which allows the user to 

expose the chip to ultraviolet light to erase the bit 
pattern. A new pattern can then be written to the 
device by following the programming procedure. 
For applications where the content is programmed 
only one time and erasure is not required, the 
M27V401 is offered in both Plastic Leaded Chip 
Carrier and Plastic thin Small Outline packages. 

~2/~1~2 _________________________ ~~~@~~~9~ ----------------------------
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DEVICE OPERATION 

The modes of operation of the M27V401 are listed 
in the Operating Modes table. A single power 
supply is required in the read mode. All inputs are 
TIL levels except for Vpp and 12V on A9 for Elec
tronic Signature. 

Read Mode 

The M27V401 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tAvav) is equal to the delay from E to output (tELav). 
Data is available at the ou!Qut after a delay oU.GLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tAvav-tGLav. 

Standby Mode 

The M27V401 has a standby mode which reduces 
the active current from 15mA to 20j.tA with low 
voltage operation Vee :5 3.2V (30mA to 1 OOj.tA with 
a supply of 5.5V), see Read Mode DC Charac
teristics Table for details. The M27V401 is placed 
in the stand~ mode by applying a CMOS high 
signal to the E input. When in the standby mode, 
the outputs are_jn a high impedance state, inde
pendent of the G input. 

Table 3. Operating Modes 

Mode E G 

Read V1L V1L 

Output Disable VIL VIH 

Program V1L Pulse V1H 

Verify V1H V1L 

Program Inhibit VIH V1H 

Standby VIH X 

Electronic Signature V1L V1L 
Note: X = v,H or VJL. v,o = 12V ± o.sv 

Table 4. Electronic Signature 

Identifier AD Q7 Q6 Q5 

Manufacturer"s Code V1L 0 0 1 

Device Code VIH 0 1 0 

M27V401 

Two Line Output Control 

Because EPROMs are usually used in larger mem
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

For the most efficient use of these two control lines, 
E should be decoded and us~ as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 

System Considerations 

The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg
ments that are of interest to the system designer: 
the standby current level, the active current level, 
and transient current peaks tl}?t are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output. 

A9 Vpp QO-Q7 

X VccorVss Data Out 

X Vee orVss Hi-Z 

X Vpp Data In 

X Vpp Data Out 

X Vpp Hi-Z 

X Vee orVss Hi-Z 

V1o Vee Codes 

Q4 Q3 Q2 Q1 QD Hex Data 

0 0 0 0 0 20h 

0 0 0 0 1 41h 

- ----------- t;"='l SGS•lHOMSON ------------=31...:..::12 
.. ...,~ li,j]U©Ill@~lb§~~ 
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M27V401 

AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall limes s 20ns 

Input Pulse Voltages 0.4 to 2.4V 

Input and Output liming Ref. Voltages 0.8 to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.4V~ 

0.4V 

2.0V 

O.BV 

DEVICE 
UNDER 
TEST 

1.3V 

T 
AI00826 CL includes JIG capacitance 

Table 5. Capacitance (1) (T A= 25 °C, f = 1 MHz ) 

Symbol Parameter Test Condition Min 

CrN Input Capacitance VrN =OV 

CouT Output Capacitance Vour = OV 

Note: 1. Sampled only. not 100% tested. 

Table 6. Read Mode DC Characteristics <1> 
(TA = 0 to 70 ac or -40 to 85 ac; Vee = 3V to 5.5V unless specified; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current OV $ VrN s Vee 

ILO Output Leakage Current OV s Vour s Vee 
-

E = VrL, G = VrL. lour = OmA, 

Icc Supply Current 
f = 5MHz, Vee :s; 3.2V 

E = VrL, G = VrL, lour = OmA, 
f = 5MHz, Vee= 5.5V 

lee1 
Supply Current (Standby) -

TIL E= VrH 

lee2 
Supply Current (Standby) E > Vee- 0.2V, Vee s 3.2V 
CMOS 

E >Vee- 0.2V, Vee= 5.5V 

lpp Program Current Vpp =Vee 

VrL Input Low Voltage -Q.3 

1N914 

3 3kn 

Max 

6 

12 

Max 

±10 

±10 

15 

30 

1 

20 

100 

10 

0.8 

OUT 

AIOOB2B 

Unit 

pF 

pF 

Unit 

llA 

llA 

mA 

rnA 

mA 

llA 

!lA 

llA 

v 
VrH 121 Input High Voltage 2 Vee+ 1 v 

VoL Output Low Voltage loL= 2.1mA 

VoH 
Output High Voltage TTL loH=-400!-lA 2.4 

Output High Voltage CMOS loH = -1 OO!lA Vcc-0.7V 

Notes: 1. Vee must be applred srmullaneously wrlh or before VPP and removed srmullaneously or after Vpp. 
2. Maxrmum DC voltage on Output is Vee +0.5V 

0.4 v 
v 

v 
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Table 7. Read Mode AC Characteristics (1) 
(TA = 0 to 70 oc or -40 to 85 oc; Vee= 3V to 5.5V unless specified; Vpp =Vee) 

M27V401 

Symbol A It Parameter Test Condition -200 

Min Max 

IAVQV IACC Address Valid to Output Valid E = VJL, G = VJL 200 

IELQV IcE Chip Enable Low to Output Valid G =VJL 200 

IGLQV loE Output Enable Low to Output Valid E = VJL 130 

IEHQZ 121 loF Chip Enable High to Output Hi-Z G =VJL 0 80 

IGHaz 121 loF Output Enable High to Output Hi-Z E = VJL 0 80 

Address Transition to - -
IAXQX loH Output Transition E = VJL, G = V1L 0 

Notes: 1. Vee must be applied Simultaneously w1th or before Vpp and removed simultaneously or after VPP. 
2. Sampled only, not 1 00% tested .. 

Figure 5. Read Mode AC Waveforms 

AO-A18 

tAX OX 

E 

G 

00-07 DATA OUT 

Min 

0 

0 

0 

M27V401 

-250 Unit 

Max 

250 ns 

250 ns 

150 ns 

80 ns 

80 ns 

ns 

Hi-Z 

A100724 

---------------------------~~~~@~~:~~~------------------------5~/~12 
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M27V401 

Table 8. Programming Mode DC Characteristics <1> 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Parameter Test Condition 

lu Input Leakage Current VrL ,;; VrN ,;; VrH 

Icc Supply Current 

lpp Program Current E = VrL 

VrL Input Low Voltage 

Min Max 

±10 

50 

50 

-0.3 0.8 

VrH Input High Voltage 2 Vee+ 0.5 

VoL Output Low Voltage loL = 2.1mA 

VoH Output High Voltage TIL loH =-400(lA 2.4 

Vro A9 Voltage 11.5 

Note: 1. Vee must be applied simultaneously with or before VPP and removed simultaneously or after Vpp. 

Table 9. Programming Mode AC Characteristics <1> 

(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol All Parameter Test Condition 

IAVPL lAS Address Valid to Program Low 

tavPL los Input Valid to Program Low 

IVPHPL lvps Vpp High to Program Low 

tveHPL tves Vee High to Program Low 

IELPL IcES 
Chip Enable Low to 
Program Low 

tPLPH tPW Program Pulse Width 

tPHQX toH Program High to Input 
Transition 

toxGL toES Input Transition to Output 
Enable Low 

tGLQV toE Output Enable Low to 
Output Valid 

tGHQZ (2) IDFP Output Enable High to 
Output Hi-Z 

tGHAX tAH Output Enable High to 
Address Transition 

Min 

2 

2 

2 

2 

2 

g5 

2 

2 

0 

0 

Notes: 1. Vee must be applied srmultaneously wrth or before Vpp and removed srmultaneously or after Vpp. 
2. Sampled only, not1 00% tested .. 

0.4 

12.5 

Max 

105 

100 

130 

Unit 

(lA 

rnA 

rnA 

v 
v 
v 
v 
v 

Unit 

(lS 

(.IS 

(.IS 

(lS 

(.IS 

(.IS 

(lS 

(lS 

ns 

ns 

ns 
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M27V401 

Figure 6. Programming and Verify Modes AC Waveforms 

AO-A18 X VALID 

____..!:= tAVPL --+j 

Q0-07 DATA IN DATA OUT 

l:="tQVEL- -+I- +- tEHQX 

Vpp 

tVPHEL- !+----+1--tGLQV tGHQZ 

Vee 

tVCHEL- tGHAX 

~ 
tELEH -!.- - -tQXGL 

------ PROGRAM-----:+---- VERIFY-. 

DEVICE OPERATION (cont'd) 

The associated transient voltage peaks can be 
suppressed by complying with the two line output 
con~rol and_ by properly selected decoupling ca
pacito~s. It IS recommended that a 0.1jlF ceramic 
capacitor be used on every device between Vee 
and Vss. This should be a high frequency capacitor 
of low inherent ind~ctance and should be placed 
as close to the device as possible. In addition, a 
4.7jlF bulk electrolytic capacitor should be used 
between Vee and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

Programming 

The M27V401 has been designed to be fully com
patible with the M27C4001. As a result the 

AI00725 

M27V401 can be programmed as the M27C4001 
on the same programmers applying 12.75V on Vpp 
and 6.25V on Vee. The M27V401 has the same 
electronic signature and uses the same PRESTO 
II algorithm . 

When delivered (and after each erasure for UV 
EPROM), all bits of the M27V401 are in the "1" 
state. Data is introduced by selectively program
ming "Os" into the desired bit locations. Although 
only "Os" will be programmed, both "1s" and "Os" 
can be present in the data word. The only way to 
~hange a "0" to a "1" is by die exposure to ultraviolet 
light (L!V EPROM). The M27V401 is in the pro
g_ramllJ.!nQ mode when Vpp input is at 12.75V, and 
~and~ are at_TT_L-Iow. The data to be programmed 
IS applied 8 bits In parallel to the data output pins. 
The levels required for the address and data inputs 
are TTL. Vee is specified to be 6.25V ± 0.25V. 

------------------- ~~~~;~~~~~2~ ---------------~7/~12 
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M27V401 

Figure 7. Programming Flowchart 

Vee= 6.25V, Vpp = 12.75V 

CHECK ALL BYTES 
1st· Vee= 6V 

2nd: Vee= 4.2V 

PRESTO II Programming Algorithm 

AIOD7608 

PRESTO II Programming Algorithm allows the 
whole array to be programmed, with a guaranteed 
margin, in a typical time of 52.5 seconds. Program
ming with PRESTO II involves in applying a se
quence of 1 0011s program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over
program pulse is applied since the verify in MAR
GIN MODE provides necessary margin to each 
programmed cell. 

Program Inhibit 

Programming of multiple M27V401 sin parallel with 
diffe_r:_ent data is also easily accoi!Jllished. Except 
for E, all like inputs including G of the parallel 
M27V401 may be comm_pn. A TTL lg_w level pulse 
applied to a M27V401 's E input, with Plow and Vpp 
at 12. 75V, will program that M27V401. A high level 
E input inhibits the other M27V401 s from being 
programmed. 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were corr~tly 
prog_r:_ammed. The verify is accomplished with Gat 
ViL, Eat ViH, Vpp at 12.75V and Vee at 6.25V. 

Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C ±soc ambient 
temperature range that is required when program
ming the M27V401. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line A9 of the M27V401, with Vpp =Vee 
= 5V. Two identifier bytes may then be sequenced 
from the device outputs by toggling address line AO 
from V1L to Vi H. All other address lines must be held 
at V1L during Electronic Signature mode. 

Byte 0 (AO=ViL) represents the manufacturer code 
and byte 1 (AO=ViH) the device identifier code. For 
the SGS-THOMSON M27V401, these two identi
fier bytes are given in Table 4 and can be read-out 
on outputs QO to 07. Note that the M27V401 and 
M27C4001 have the same identifier bytes . 

ERASURE OPERATION (applies to UV EPROM) 

The erasure characteristics of the M27V401 is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000A. It should be noted that sunlight and some 
type of fluo~escent lamps have wavelengths in the 
3000-4000A range. Research shows that constant 
exposure to room level fluorescent lighting could 
erase a typical M27V401 in about 3 years, while it 
would take approximately 1 week to cause erasure 
when exposed to direct sunlight. If the M27V401 is 
to be exposed to these types of lighting conditions 
for extended periods of time, it is suggested that 
opaque labels be put over the M27V401 window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M27V401 is exposure to 
short waye ultraviolet light which has a wavelength 
of 2537 A. The integrated dose (i.e. UV intensity x 
exposure time) for erasure should be a minimum 
of 15 W-sec/cm2. The erasure time with this dosage 
is approximately 15 to 20 minutes using an ultra
violet lamp with 12000 uW/cm2 power rating. The 
M27V401 should be placed within 2.5 em (1 inch) 
of the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re
moved before erasure. 

::::.81.:..:12=-------------- ~ SGS·THOMSON -----------._""!I l'llol1:oom~~&WJ©!!iol1:® 
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M27V401 

ORDERING INFORMATION SCHEME 

Example: M27V401 -200 K 6 TR 

Speed Option 

-200 200 ns L TR Tape & Reel 

-250 250 ns K PLCC32 6 -40 to 85 oc Packing 

N TSOP32 
8x 20mm 

For a list of available options (Speed, Package, Temperature Range, etc ... ) refer to the current Memory 
Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

---------------------------~~~@~~:~~~------------------------9~/~12 
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M27V401 

LCCC32W - 32 lead Leadless Ceramic Chip Carrier, with window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 2.28 0.090 

B 0.51 0.71 0.020 0.028 

D 11.23 11.63 0.442 0.458 

E 13.72 14.22 0.540 0.560 

e 1.27 - - 0.050 - -

e1 0.39 - 0.015 -

e2 7.62 - - 0.300 - -

e3 10.16 - - 0.400 - -

h 1.02 - - 0.040 - -

j 0.51 - - 0.020 - -

L 1.14 1.40 0.045 0.055 

L1 1.96 2.36 0.077 0.093 

K 10.50 10.80 0.413 0.425 

K1 8.03 8.23 0.316 0.324 

N 32 32 

LCCC32W 

D 

0 E e3 

A 

LCCCW-a 

Drawing is out of scale 

..:.;10::../.:.:12=-------------~ ~~~mRu~~~~tt _____________ _ 
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M27V401 

PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 

A 

A1 

8 

81 

0 

01 

02 

E 

E1 

E2 

e 

N 

Nd 

Ne 

CP 

PLCC32 

' 
' 

Ne: 
I 

' 

Drawing is out of scale 

mm 

Typ Min 

2.54 

1.52 

0.33 

0.66 

12.32 

11.35 

9.91 

14.86 

13.89 

12.45 

1.27 -

32 

7 

9 

D 
01 

PLCC 

Max 

3.56 

2.41 

0.53 

0.81 

12.57 

11.56 

10.92 

15.11 

14.10 

13.46 

-

0.10 

I 

~ E1 E 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -

32 

7 

9 

I 

D2!E2 B~' 
I I I 

o CP 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 
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M27V401 

TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 

Symb 

A 

A1 

A2 

8 

c 
D 

01 

E 

e 

L 

0: 

N 

CP 

TSOP32 

Drawing is out of scale 

mm 

Typ Min 

o.os 

0.9S 

0.1S 

0.10 

19.80 

18.30 

7.90 

o.so -

o.so 
oo 

32 

,------
1 
I 

N/2 

01 

D 

Max 

1.20 

0.17 

1.SO 

0.27 

0.21 

20.20 

18.SO 

8.10 

-

0.70 

so 

0.10 

N 

E 

d DIE k . 
.JJ \~-- ---' y c 
TSOP-a 

I 
I 

inches 

Typ Min 

0.002 

0.037 

0.006 

0.004 

0.780 

0.720 

0.311 

0.020 -

0.020 

oo 

32 

~' 

i 
/ 

I I 
I I 

Max 

0.047 

0.006 

O.OS9 

0.011 

0.008 

0.79S 

0.728 

0.319 

-

0.028 

so 

0.004 
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,;,;;c_,;,:o_ ___________ lo.""fl llliD©J!l@~~~©'imB©!i!O~ --------------

256 



M27W401 

VERY LOW VOLTAGE 4 Megabit (512K x 8) OTP ROM 

• VERY LOW VOLTAGE READ OPERATION: 
2.7V to 5.5V 

• ACCESS TIME: 
- 150ns (TA = 0 to 70 °C} 
- 200ns (T A = -20 to 70 °C) 

• LOW POWER "CMOS" CONSUMPTION: 

- Active Current 15mA 
- Standby Current 20f.!A 

• PROGRAMMING VOLTAGE: 12.75V 

• PROGRAMMING TIMES of AROUND 48sec. 
(PRESTO II ALGORITHM) 

• M27W401 is PROGRAMMABLE as 
M27C4001 with IDENTICAL SIGNATURE 

DESCRIPTION 

The M27W401 is a very low voltage, low power 4 
Megabit One Time Programmable ROM, ideally 
suited for handheld and portable microprocessor 
systems requiring large programs. It is organized 
as 524,288 by 8 bits. 

The M27W401 operates in the read mode with a 
supply voltage as low as 2.7V at -20 to 70 oc 
temperature range. The decrease in operating 
power allows either a reduction of the size of the 
battery or an increase in the time between battery 
recharges. The M27W401 can also be operated as 
a standard 4 Megabit EPROM (similar to 
M27C4001) with a 5V power supply. 

Table 1. Signal Names 

AD- A18 Address Inputs 

Q0-07 Data Outputs 

E Chip Enable 

G Output Enable 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

PLCC32 (K) 

Figure 1. Logic Diagram 

vee Vpp 

Vss 

TSOP32 (N) 
8 x 20mm 

A101590 

1/11 
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M27W401 

Figure 2A. LCC Pin Connections 

C\Jl!)<D a..Oco r--
~~~ a..o~ :;;: ;:s;:s;:s>><( 

(j) 32 
pA14 A7 

A6 pA13 
AS bAs 
A4 bA9 
A3 9 M27W401 25 pA11 
A2 pG 
A1 b A10 
AO pE 
00 bo7 

17 
'"'"'L...IL...I L...IL..I ............ 

&~ ~8ccH~ > 
A101591 

Table 2. Absolute Maximum Ratings <1l 

Symbol Parameter 

TA Ambient Operating Temperature 

TarAs Temperature Under Bias 

TsTG Storage Temperature 

Vro 121 Input or Output Voltages (except A9) 

Vee Supply Voltage 

VA9(2) A9 Voltage 

Vpp Program Supply Voltage 

Figure 28. TSOP Pin Connections 

A11 
A9 
AS 

A13 
A14 
A17 
A1S 

Vee M27W401 
Vpp (Normal) 

A16 
A15 
A12 

A7 
A6 
AS 

G 
A10 
E 
07 
06 
05 
04 
03 

Vss 
02 
01 
00 
AO 
A1 
A2 

A4 --~--~,r--~~-A3 

Value Unit 

-20 to 70 oc 

-50 to 125 oc 
-65 to 150 oc 

-2to 7 v 
-2to 7 v 
-2 to 13.5 v 
-2 to 14 v 

Notes: 1. Except for the ratrng ··operatrng Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the devrce. These are stress ratrngs only and operatron of the devrce at these or any other 
condrtrons above those rndrcated rn the Operatrng sections of this specrfrcation is not implied. Exposure to Absolute Maximum 
Rating condrtrons for extended penods may affect devrce reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant qual1ty documents. 

2. Minimum DC voltage on Input or Output is -0.5V with possible undershoot to -2.0V for a period less than 20ns. Maxrmum DC 
voltage on Output is Vee +0 5V with possible overshoot to Vee +2V for a period less than 20ns. 

DESCRIPTION (cont'd) 

For applications where the content is programmed 
only one time and erasure is not required, the 
M27W401 is offered in both Plastic Leaded Chip 
Carrier and Plastic thin Small Outline packages. 

DEVICE OPERATION 

The modes of operation of the M27W401 are listed 
in the Operating Modes table. A single power 
supply is required in the read mode. All inputs are 
TIL levels except for Vpp and 12V on A9 for Elec
tronic Signature. 

:::21...:.1.:...1 --------------- Ilii ~~©mgm:~YIA --------------
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Read Mode 

The M27W401 has two control functions, both of 
which must be logically active in Q!der to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tAvav) is equal to the delay from E to output (tELav). 
Data is available at the ou!Qut after a delay of_!GLOV 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tAVQV-tGLQV. 

Standby Mode 

The M27W401 has a standby mode which reduces 
the active current from 15mA to 20!1A with low 
voltage operation Vee~ 2.7V (30mA to 100J1Awith 
a supply of 5.5V), see Read Mode DC Charac
teristics Table for details. The M27W401 is placed 
in the stand~ mode by applying a CMOS high 
signal to the E input. When in the standby mode, 
the outputs are.Jn a high impedance state, inde
pendent of the G input. 

Two Line Output Control 

Because OTP ROMs are usually used in larger 
memory arrays, this product features a 2 line con-

Table 3. Operating Modes 

Mode E G 

Read v,L v,L 

Output Disable VtL VtH 

Program V1L Pulse ViH 

Verify v,H V1L 

Program Inhibit VIH VIH 

Standby V1H X 

Electronic Signature V1L v,L 

Note: X = v,H or VIL, v,o = 12V ± 0.5V 

Table 4. Electronic Signature 

Identifier AD 07 06 05 

Manufacturer's Code V1L 0 0 1 

Device Code VIH 0 1 0 

M27W401 

trol function which accommodates the use of mul
tiple memory connection. The two line control func
tion allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 

System Considerations 

The power switching characteristics of Advanced 
CMOS OTP ROMs require careful decoupling of 
the devices. The supply current, Icc, has three 
segments that are of interest to the system de
signer: the standby current level, the active current 
level, and transient current peaks that a~ pro
duced by the falling and rising edges of E. The 
magnitude of the transient current peaks is de
pendent on the capacitive and inductive loading of 
the device at the output. 

A9 Vpp 00-07 

X Vee or Vss Data Out 

X Vee or Vss Hi-Z 

X Vpp Data In 

X Vpp Data Out 

X Vpp Hi-Z 

X Vee or Vss Hi-Z 

v,o Vee Codes 

04 03 02 01 00 Hex Data 

0 0 0 0 0 20h 

0 0 0 0 1 41h 

---------------------------~~~@~~:~~~------------------------3=/~11 
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M27W401 

AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall Times ,; 20ns 

Input Pulse Voltages 0.4 to 2.4V 

Input and Output Timing Ref. Voltages 0.8 to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

24V~ 

0.4V 

2.0V 

O.BV 

DEVICE 
UNDER 
TEST 

1.3V 

T 
AI00826 CL Includes JIG capacitance 

Table 5. Capacitance (1) (TA = 25 oc, f = 1 MHz) 

Symbol Parameter Test Condition Min 

c,N Input Capacitance v,N = ov 

GouT Output Capacitance VouT = OV 

Note: 1. Sampled only, not 1 00% tested 

Table 6. Read Mode DC Characteristics (lJ 
(TA = -20 to 70 oc; Vee= 2.7V to 5.5V unless specified; Vpp =Vee) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current OV,; V1N,; Vee 

ILO Output Leakage Current OV,; VouT,; Vee 

E = v,L, G = ViL, louT= OmA, 

Icc Supply Current 
f = 5MHz, Vee,; 2.7V 

E = v,L, G = VIL. louT = OmA, 
f = 5MHz, Vee= 5.5V 

Supply Current (Standby) -
lee1 TTL E =VIH 

leez 
Supply Current (Standby) E >Vee- 0.2V, Vee,; 2.7V 
CMOS 

E >Vee- 0.2V, Vee= 5.5V 

lpp Program Current Vpp =Vee 

VIL Input Low Voltage -0.3 

v,H (21 Input High Voltage 2 

VoL Output Low Voltage loL = 2.1mA 

VoH 
Output High Voltage TTL loH = -400J.!A 2.4 

Output High Voltage CMOS loH = -100J.!A Vcc-0.7V 

Notes: 1. Vee must be applied Simultaneously w1th or before VPP and removed Simultaneously or after Vpp, 
2. Maximum DC voltage on Output is Vee +0 5V 

Max 

6 

12 

Max 

±10 

±10 

15 

30 

1 

20 

100 

10 

0.8 

Vee+ 1 

0.4 

AI00828 

Unit 

pF 

pF 

Unit 

j.tA 

J.!A 

mA 

mA 

mA 

J.!A 

J.!A 

j.tA 

v 

v 

v 

v 

v 

_::4,_:_11.:..._ ___________ ~ ~~@m~:i!~~ _____________ _ 
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Table 7. Read Mode AC Characteristics <1> 
(TA = -20 to 70 oc; Vee= 2. 7V to 5.5V unless specified; Vpp =Vee) 

M27W401 
Symbol A It Parameter Test Condition -150 

Min Max 

IAVOV IACC Address Valid to Output Valid E = VIL, G = VIL 150 

IELQV IcE Chip Enable Low to Output Valid G =VIL 150 

IGLQV toE Output Enable Low to Output Valid E=VIL 75 

IEHQZ (2) loF Chip Enable H1gh to Output Hi·Z G=VIL 0 70 

IGHQZ(2) IDF Output Enable High to Output Hi-Z E=VIL 0 70 

lAX OX loH Address Transition to E = VIL, G = VIL 0 Output Transition 

Notes: 1. Vee must be applied simultaneously with or before Vee and removed simultaneously or after Vee. 
2. Sampled only, not 1 00% tested .. 

Figure 5. Read Mode AC Waveforms 

AO-A18 

tAX OX 

E: 

G 

Q0-07 DATA OUT 

Min 

0 

0 

0 

M27W401 

-200 Unit 

Max 

200 ns 

200 ns 

100 ns 

80 ns 

80 ns 

ns 

H1-Z 

AI00724 

-------------~iii ~~n'~~~~c!l---------------=.;.5/..:..;..11 
261 



M27W401 

Table 8. Programming Mode DC Characteristics <11 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Parameter Test Condition 

lu Input Leakage Current V1L ~ V1N ~ V1H 

Icc Supply Current 

lpp Program Current E=VIL 

V1L Input Low Voltage 

Min Max 

±10 

50 

50 

-o.3 0.8 

v1H Input High Voltage 2 Vee+ 0.5 

VoL Output Low Voltage loL= 2.1mA 

VoH Output High Voltage TTL loH =-400JlA 2.4 

Vlo A9 Voltage 11.5 

Note: 1. Vee must be applied Simultaneously With or before Vpp and removed Simultaneously or after Vpp. 

Table 9. Programming Mode AC Characteristics <11 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol A It Parameter Test Condition 

IAVPL lAs Address Valid to Program Low 

tavPL los Input Valid to Program Low 

IVPHPL lvps Vpp High to Program Low 

IVCHPL tvcs Vee High to Program Low 

leLPL Ices 
Chip Enable Low to 
Program Low 

IPLPH lpw Program Pulse Width 

IPHQX loH Program High to Input 
Transition 

IOXGL toes 
Input Transition to Output 
Enable Low 

tGLOV toe Output Enable Low to 
Output Valid 

IGHQZ 121 IDFP 
Output Enable High to 
Output Hi-Z 

tGHAX tAH Output Enable High to 
Address Transition 

Min 

2 

2 

2 

2 

2 

95 

2 

2 

0 

0 

Notes: 1. Vee must be applied simultaneously With or before Vpp and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested .. 

0.4 

12.5 

Max 

105 

100 

130 

Unit 

JlA 

mA 

mA 

v 

v 

v 

v 

v 

Unit 

J.IS 

JlS 

JlS 

J.LS 

JlS 

J.LS 

JlS 

JlS 

ns 

ns 

ns 

_61_11 ____________ i.:fi ~~@1!1·~~4 --------,---------
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M27W401 

Figure 6. Programming and Verify Modes AC Waveforms 

AO-A18 1 VALID 

-~tAVPL-+j 

Q0-07 DATA IN DATA OUT 

~IQVEL- -+,.- +-tEHQX 

Vpp 

tVPHEL ___. !+--- - tGLQV tGHQZ 

Vee --i- tVCHEL- tGHAX : 

tELEH-~ --rtOXGL 

~---PROGRAM ---+;.I---VERIFY ---+i 

DEVICE OPERATION (cont'd) 

The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca
pacitors. It is recommended that a 0.1f1F ceramic 
capacitor be used on every device between Vee 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4. 711F bulk electrolytic capacitor should be used 
between Vee and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

AI00725 

Programming 

The M27W401 has been designed to be fully com
patible with the M27C4001. As a result the 
M27W401 can be programmed as the M27C4001 
on the same programmers applying 12. 75V on Vpp 
and 6.25V on Vee. The M27W401 has the same 
electronic signature and uses the same PRESTO 
II algorithm . 

When delivered, all bits of the M27W401 are in the 
"1" state. Data is introduced by selectively pro
gramming "Os" into the desired bit locations. Al
though only "Os" will be programmed, both "1 s" and 
"Os" can be present in the data word. The 
M27W401 is in the pro_graml!}jng mode when Vpp 
input is at 12. 75V, and E and P are at TIL-low. The 
data to be programmed is applied 8 bits in parallel 
to the data output pins. The levels required for the 
address and data inputs are TIL. Vee is specified 
to be 6.25V ± 0.25V. 

~ SGS·lHOMSON 7/11 -------------- .._.,.1 Li'j]U©'Rl@~~~©ii1iil@ll'ID©\\I ------------.:..:....:....: 
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M27W401 

Figure 7. Programming Flowchart 

Vee= 6 25V, Vpp = 12.75V 

CHECK ALL BYTES 
1st: Vee= sv 

2nd: Vee= 4.2V 

PRESTO II Programming Algorithm 

AI00760B 

PRESTO II Programming Algorithm allows the 
whole array to be programmed, with a guaranteed 
margin, in a typical time of 52.5 seconds. Program
ming with PRESTO II involves in applying a se
quence of 1 0011s program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over-

program pulse is applied since the verify in MAR
GIN MODE provides necessary margin to each 
programmed cell. 

Program Inhibit 

Programming of multiple M27W401 s in parallel 
with differel}! data is also easily accoJllillished. 
Except for E, all like inputs including G of the 
parallel M27W401 may be comma~ A TTL lo~ 
level pulse applied to a M27W401 's E input, with P 
low and Vpp <& 12. 75V, will program that M27W401. 
A high level E input inhibits the other M27W401 s 
from being programmed. 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were corr~tly 
pro9.1:.ammed. The verify is accomplished with G at 
V1L, Eat V1H, Vpp at 12.75V and Vee at 6.25V. 

Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code that will identify its manufac
turer and type. This mode is intended for use by 
programming equipment to automatically match 
the device to be programmed with its correspond
ing programming algorithm. This mode is functional 
in the 25°C ± 5°C ambient temperature range that 
is required when programming the M27W401. To 
activate this mode, the programming equipment 
must force 11.5V to 12.5V on address line A9 of the 
M27W401, with Vpp = Vee = 5V. Two identifier 
bytes may then be sequenced from the device 
outputs by toggling address line AO from V1L to VIH· 
AII other address lines must be held at V1L during 
Electronic Signature mode. 

Byte 0 (AO=ViL) represents the manufacturer code 
and byte 1 (AO=VIH) the device identifier code. For 
the SGS-THOMSON M27W401, these two identi
fier bytes are given in Table 4 and can be read-out 
on outputs QO to 07. Note that the M27W401 and 
M27C4001 have the same identifier bytes. 

8/11 ~ SGS·lHOMSON .;._ _____________ ._...,1 &1:\JO©OO@lli~rn©'iili\J@I!JU~ --------------
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M27W401 

ORDERING INFORMATION SCHEME 

Example: M27W401 -150 K 6 TR 

-150 

-200 

Speed 

150 ns 

200 ns 

K 

N TSOP32 
Bx 20mm 

o to 70 oc 
4 -20 to 70 oc 

Option 

TR Tape & Reel 
Packing 

For a list of available options {Speed, Package, Temperature Range, etc ... ) refer to the current Memory 
Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

"="= SGS·lHOMSON 9/11 -------------- lt..""f/ liiUUIW.l@~~~©'iil!J@f!IU©ill ____________ ____;:_;..:...:. 
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M27W401 

PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 
mm 

Typ Min 

A 2.54 

A1 1.52 

B 0.33 

81 0.66 

0 12.32 

01 11.35 

02 9.91 

E 14.86 

E1 13.89 

E2 12.45 

e 1.27 -
N 32 

Nd 7 

Ne 9 

CP 

PLCC32 

D 

01 

PLCC 

Drawing is out of scale 

Max 

3.56 

2.41 

0.53 

0.81 

12.57 

11.56 

10.92 

15.11 

14.10 

13.46 

-

0.10 

I 

~ E1 E 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -
32 

7 

9 

I I I 

D21E2·~· 
I I I 

o CP 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 

.:..:10::...:11.;...1 __________ ~ SGS•ntOMSON 
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

01 

E 

e 

L 

a 

N 

CP 
TSOP32 

Drawing is out of scale 

mm 

Typ Min 

o.os 
0.9S 

0.1S 

0.10 

19.80 

18.30 

7.90 

o.so -

o.so 
oo 

32 

,-----
1 
I 

N/2 

TSOP-a 

D1 

D 

Max 

1.20 

0.17 

1.SO 

0.27 

0.21 

20.20 

18.SO 

8.10 

-

0.70 

so 

0.10 

N 

E 

inches 

Typ Min 

0.002 

0.037 

0.006 

0.004 

0.780 

0.720 

0.311 

0.020 -

0.020 

oo 

32 

~· 
I I I 
I I I 

M27W401 

Max 

0.047 

0.006 

O.OS9 

0.011 

0.008 

0.79S 

0.728 

0.319 

-

0.028 

so 

0.004 
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• PIN COMPATIBLE with the 4 MEGABIT, 
5V ONLY FLASH MEMORY (M29F040) 

• VERY FAST ACCESS TIME: ?Ons 
• COMPATIBLE with HIGH SPEED 

MICROPROCESSORS, ZERO WAIT STATE 

• LOW POWER "CMOS" CONSUMPTION: 
- Active Current 30mA at 5MHz 
- Standby Current 1 OOJ.!A 

• PROGRAMMING VOLTAGE: 12.75V 
• ELECTRONIC SIGNATURE for AUTOMATED 

PROGRAMMING 
• PROGRAMMING TIMES of AROUND 48sec. 

(PRESTO II ALGORITHM) 

DESCRIPTION 

The M27C405 is an high speed 4 Megabit One 
Time Programmable ROM, organised as 524,288 
by 8 bits. It is ideally suited for microprocessor 
systems requiring large programs, in the applica
tion where the contents is stable and needs to be 
programmed only one time. 

The M27C405 is pin compatible with the M29F040, 
the industry standard 4 Megabit, 5V only FLASH 
Memory. It can be considered as a FLASH Low 
Cost solution for production quantities. 

The M27C405 is offered in Plastic Dual-in-Line, 
Plastic Leaded Chip Carrier and Plastic Thin Small 
Outline packages. 

Table 1. Signal Names 

AO -A18 Address Inputs 

Q0-07 Data Outputs 

E Chip Enable 

-
G Output Enable 

Vrr Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

M27C405 

4 Megabit (512K x 8) OTP ROM 

PDIP32 (B) PLCC32 (K) 

TSOP32 (N) 
8 x 20mm 

Figure 1. Logic Diagram 

Vee Vpp 

19 

M27C405 

Vss 

8 

00-07 

AI01601 

1/13 
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M27C405 

Figure 2A. DIP Pin Connections 

A18 Vee 
A16 Vpp 
A15 A17 
A12 A14 
A? A13 
A6 AB 
A5 A9 
A4 A11 
A3 G 
A2 A10 
A1 E 
AO 07 
00 06 
01 05 
02 04 

Vss 03 
AI01602 

Figure 2C. TSOP Pin Connections 

A11 G 
A9 A10 
AB E 

A13 07 
A14 06 
A17 05 
Vpp 04 

Vee M27C405 03 
A18 (Normal) Vss 
A16 02 
A15 01 
A12 00 

A? AO 
A6 A1 
A5 A2 
A4 A3 

Figure 28. LCC Pin Connections 

C\llll<DCX> Oo..r--
T""" ,.... ,.... .,.... () a.. T""" 

<(<(<(<(>><( 
.-. .-. .-. .-. .-. .-. .-. 

(1)32 
A?[ A14 
A6 [ A13 
A5 [ AB 
A4[ A9 
A3 [ 9 M27e405 25 A11 
A2[ G 
A1 [ A10 
AO [ E 
00[ 07 

17 
~~~';;;'';'';;:;'';0' 
aa~aaaa 

> 

AI01603 

DEVICE OPERATION 

The modes of operations of the M27C405 are listed 
in the Operating Modes table. A single 5V power 
supply is required in the read mode. All inputs are 
TTL levels except for Vpp and 12V on A9 for Elec
tronic Signature. 

Read Mode 

The M27C405 has two control functions, both of 
which must be logically active in _2.rder to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tAvov) is equal to the delay from E to output (tELov). 
Data is available at the ou!Qut after a delay of_!GLOV 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tAvov-tGLav. 

Standby Mode 

The M27C405 has a standby mode which reduces 
the active current from 30mA to 1 OOj.!A. The 
M27C405 is placed in the stan_Qby mode by apply
ing a CMOS high signal to the E input. When in the 
standby mode, the outputs__p.re in a high impedance 
state, independent of the G input. 

=V~1~3 _________________________ ~~~~~~~~~9~~ -----------------------------
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Table 2. Absolute Maximum Ratings <1l 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature -40 to 125 oc 
Ts1As Temperature Under Bias -50 to 125 oc 
TsTG Storage Temperature -65 to 150 oc 
Vlol21 Input or Output Voltages (except A9) -2to7 v 
Vee Supply Voltage -2to7 v 

VA9 121 A9 Voltage -2 to 13.5 v 
Vpp Program Supply Voltage -2 to 14 v 

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed m the Table "Absolute Max1mum Rat1ngs" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated 1n the Operating sect1ons of this specification is not 1mplied. Exposure to Absolute Max1mum 
Rating conditions for extended penods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum DC voltage on Input or Output is -o.sv with possible undershoot to -2.0V for a period less than 20ns. Max1mum DC 
voltage on Output is Vee +0.5V with possible overshoot to Vee +2V for a period less than 20ns. 

Table 3. Operating Modes 

Mode E G 

Read V1L V1L 

Output Disable V1L V1H 

Program V1L Pulse V1H 

Verify V1H V1L 

Program Inhibit V1H v1H 

Standby v1H X 

Electronic Signature V1L V1L 

Note: X = v," or VIL, V1o = 12V ± O.SV 

Table 4. Electronic Signature 

Identifier AO 07 06 as 
Manufacturer's Code V1L 0 0 1 

Device Code V1H 1 0 1 

Two Line Output Control 

Because OTP ROMs are usually used in larger 
memory arrays, this product features a 2 line con
trol function which accommodates the use of mul
tiple memory connection. The two line control 
function allows: 

a. the lowest possible memory power dissipation, 
b. complete assurance that output bus contention 

will not occur. 

A9 Vpp Q0-07 

X Vee or Vss Data Out 

X Vee or Vss Hi-Z 

X Vpp Data In 

X Vpp Data Out 

X Vpp Hi-Z 

X Vee or Vss Hi-Z 

VID Vee Codes 

04 03 02 01 QO Hex Data 

0 0 0 0 0 20h 

1 0 0 1 0 B4h 

For the most efficient use of these two control lines, 
E should be decoded and us~ as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 
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Table 5. AC Measurement Conditions 

SRAM Interface Levels EPROM Interface Levels 

Input Rise and Fall Times 

Input Pulse Voltages 

Input and Output Timing Ref. Voltages 

Figure 3. AC Testing Input Output Waveform 

SRAM Interface 

3V~1.5V 
ov~ 

EPROM Interface 

2.0V 

o av 

AI01275 

:;; 10ns :;; 20ns 

Oto3V 0.45V to 2.4V 

1.5V O.SV and 2V 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

1.3V 

T 
Cl ~ 30pF or 1 OOpF 

CL ~ 30pF for SRAM Interface 

Cl ~ 100pF for EPROM Interface 

CL includes JIG capacitance AI01276 

Table 6. Capacitance <1l (TA = 25 oc, f = 1 MHz ) 

Symbol Parameter Test Condition Min Max Unit 

CIN Input Capacitance VIN = OV 6 pF 

CouT Output Capacitance VouT= OV 12 pF 

Note: 1. Sampled only, not 100% tested. 

~4/~13~------------------------~~i~~~~?J¥ -----------------------------
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Table 7. Read Mode DC Characteristics <1> 
(TA = 0 to 70 oc or-40 to 85 oc; Vpp =Vee) 

Symbol Parameter 

lu Input Leakage Current 

fLO Output Leakage Current 

Icc Supply Current 

feet Supply Current (Standby) TTL 

lcc2 Supply Current (Standby) CMOS 

lpp Program Current 

VJL Input Low Voltage 

VJH(2) Input High Voltage 

VoL Output Low Voltage 

VoH 
Output High Voltage TTL 

Output High Voltage CMOS 

Test Condition Min 

OV~VJN~Vcc 

OV ~ Vour ~Vee 

E = VJL, G = VJL, 
lour= OmA, f = 5MHz 

E=VJH 

E > Vcc-0.2V 

Vpp =Vee 

-Q.3 

2 

loL= 2.1mA 

loH =-400!!A 2.4 

loH = -100!!A Vcc-0.7V 

Notes: 1. Vee must be applied Simultaneously With or before Vpp and removed Simultaneously or after VPP 
2. Max1mum DC voltage on Output IS Vee +0.5V. 

Table SA. Read Mode AC Characteristics <1> 
(TA = 0 to 70 oc or -40 to 85 oc; Vpp =Vee) 

Symbol Aft Parameter Test Condition 

IAVOV lAce Address Valid to E = VJL. G = VJL Output Valid 

IELOV IcE Chip Enable Low to G=VJL Output Valid 

IGLQV IcE 
Output Enable Low E=VJL to Output Valid 

tEHOZ (2) I oF 
Chip Enable High to G=VJL Output Hi-Z 

IGHOZ(2) toF 
Output Enable High 

E=VJL to Output Hi-Z • 

IAXQX toH Address Transition to E = VJL, G = VJL Output Transition 

M27C405 

·70 ·80 

Vee= SV ± 5% Vee= SV ± 10% 

SRAM EPROM 
Interface Interface 

Min Max Min Max 

70 80 

70 80 

35 40 

0 30 0 30 

0 30 0 30 

0 0 

Notes: 1. Vee must be applied Simultaneously With or before VPP and removed Simultaneously or alter VPP 
2. Sampled only, not 1 00% tested. 

M27C405 

Max Unit 

±10 !!A 

±10 !!A 

30 mA 

1 mA 

100 !!A 

10 !!A 

0.8 v 
Vee+ 1 v 

0.4 v 
v 
v 

-90 

Vee= SV ± 10% Unit 

EPROM 
Interface 

Min Max 

90 ns 

90 ns 

40 ns 

0 30 ns 

0 30 ns 

0 ns 
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Table 88. Read Mode AC Characteristics <1> 
(TA = 0 to 70 ac or-40 to 85 °C; Vpp =Vee) 

Symbol A It Parameter Test Condition 

Address Valid to - -
IAVQV lAce Output Valid E = VIL, G = VIL 

Chip Enable Low to -
IELQV teE Output Valid G=VIL 

tGLQV toE Output Enable Low E=VIL to Output Valid 

tEHQZ (2) toF Chip Enable High to G =VIL Output Hi-Z 

IGHQZ(2) toF Output Enable High E=VIL to Output Hi-Z 

IAXQX loH 
Address Transition to E = VIL, G = VIL Output Transition 

M27C405 

-10 -12 

Vee= 5V ± 10% Vee= 5V ± 10o/o 

EPROM EPROM 
Interface Interface 

Min Max Min Max 

100 120 

100 120 

50 60 

0 30 0 40 

0 30 0 40 

0 0 

Notes: 1. Vee must be applied Simultaneously w1th or before VPP and removed Simultaneously or after Vpp 
2. Sampled only, not 1 00% tested. 

Figure 5. Read Mode AC Waveforms 

AO-A18 

tAX OX 

E 

G 

00·07 DATA OUT 

-15 

Vee= 5V ± 10o/o Unit 

EPROM 
Interface 

Min Max 

150 ns 

150 ns 

60 ns 

0 50 ns 

0 50 ns 

0 ns 

Hi-Z 

AI00724 
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Table 9. Programming Mode DC Characteristics (1) 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Parameter Test Condition 

lu Input Leakage Current 0 :> V1N :>Vee 

Icc Supply Current 

lpp Program Current E = V1L 

VIL Input Low Voltage 

v,H Input High Voltage 

VoL Output Low Voltage loL = 2.1mA 

VoH Output High Voltage TIL loH =-400J1A 

v,o A9 Voltage 

Min 

--{).3 

2 

2.4 

11.5 

Note: 1. Vee must be applied Simultaneously w1th or before Vee and removed Simultaneously or after Vee. 

Table 10. Programming Mode AC Characteristics (1) 

(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol All Parameter Test Condition Min 

tAVEL !As Address Valid to Chip Enable Low 

tavEL los Input Valid to Chip Enable Low 

tvPHEL !vps Vpp High to Chip Enable Low 

!veHEL !ves Vee High to Chip Enable Low 

tELEH tpw Chip Enable Program Pulse 
Width 

tEHQX toH Chip Enable High to Input 
Transition 

taxGL toES Input Transition to Output Enable 
Low 

IGLQV toE Output Enable Low to Output 
Valid 

IGHQZ IOFP Output Enable High to Output 
Hi·Z 

IGHAX IAH 
Output Enable High to Address 
Transition 

Notes: 1. Vee must be applied simultaneously w1th or before Vee and removed Simultaneously or after Vee. 
2. Sampled only, not 1 00% tested. 

2 

2 

2 

2 

95 

2 

2 

0 

0 

M27C405 

Max Unit 

±10 JlA 

50 rnA 

50 rnA 

0.8 v 

Vee+ 0.5 v 

0.4 v 
v 

12.5 v 

Max Unit 

JlS 

JlS 

JlS 

JlS 

105 JlS 

JlS 

JlS 

100 ns 

130 ns 

ns 
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M27C405 

Figure 6. Programming and Verify Modes AC Waveforms 

AO-A18 X VALID 

1-- tAVPL --j 
Q0-07 DATA IN DATA OUT 

1--tOVEL_. .... 1--~tEHQX 

Vpp 

tVPHEL- ~-tGLQV tGHQZ 

Vee 

-i-tVCHEL- tGHAX : 

1\----.J 
tELEH -!+==+ - -tQXGL 

: 

---- PROGRAM ---:.----VERIFY---------.: 

System Considerations 

The power switching characteristics of Advanced 
CMOS OTP ROMs require careful decoupling of the 
devices. The supply current, Icc. has three seg
ments that are of interest to the system designer : 
the standby current level, the active current level 
and transient current peaks tt}_at are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output 

The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca
pacitors. It is recommended that a 0.1j.lF ceramic 
capacitor be used on every device between Vee 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 

AI00725 

4.7j.lF bulk electrolytic capacitor should be used 
between Vee and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection pointThe purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

Programming 

When delivered, all bits of the M27C405 are in the 
"1" state. Data is introduced by selectively pro
gramming "Os" into the desired bit locations. Al
though only "Os" will be programmed, both "1 s" and 
"Os" can be present in the data word. The 
M27C405 is in the programming mode when Vpp 
input is at 12. 75V, and E is at TIL -low. The data to 
be programmed is applied 8 bits in parallel to the 
data output pins. The levels required for the ad
dress and data inputs are TIL. Vee is specified to 
be 6.25V ± 0.25V. 

=8/~13~-------------~~~~@~~~~~~ ---------------
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Figure 7. Programming Flowchart 

Vee= 6.25V, Vpp = 12.75V 

CHECK ALL BYTES 
1st: Vee= sv 

2nd: Vee= 4.2V 

PRESTO II Programming Algorithm 

AI00760B 

PRESTO II Programming Algorithm allows the 
whole array to be programmed with a guaranteed 
margin, in a typical time of 52.5 seconds. Program
ming with PRESTO II consists of applying a se
quence of 1 0011s program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto-

M27C405 

matically activated in order to guarantee that each 
cell is programmed with enough margin. No over
program pulse is applied since the verify in MAR
GIN MODE provides the necessary margin to each 
programmed cell. 

Program Inhibit 

Programming of multiple M27C405s in parallel with 
diffeJ:.ent data is also easily accol}])lished. Except 
for E, all like inputs including G of the parallel 
M27C405 may be coml'!!.on. A TTL low level pulse 
applied to a M27C405's E input, with Vpp at 12. 75V, 
will program that M27C405. A high level E input 
inhibits the other M27C405s from being pro
grammed. 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were corr~tly 
prog@mmed. The verify is accomplished with G at 
VJL, Eat VJH, Vpp at 12.75V and Vee at 6.25V. 

Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an OTP ROM that will 
identify its manufacturer and type. this mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C ± 5°C ambient 
temperature range that is required when program
ming the M27C405. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line A9 of the M27C405 with 
Vpp=Vcc=5V. Two identifier bytes may then be 
sequenced from the device outputs by toggling 
address line AO from V1L to VJH. All other address 
lines must be held at VJL during Electronic Signa
ture mode. Byte 0 (AO=VJL) represents the manu
facturer code and byte 1 (AO=ViH) the device 
identifier code. For the SGS-THOMSON 
M27C405, these two identifier bytes are given in 
Table 4 and can be read-out on outputs QO to 07. 
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M27C405 

ORDERING INFORMATION SCHEME 

Example: M27C405 -80 K 1 TR 

Speed Option 

-70 70 ns B TR Tape & Reel 

-80 80 ns K PLCC32 6 -40 to 85 oc Packing 

-90 90 ns N TSOP32 

-10 100 ns 
8 x 20mm 

-12 120 ns 

-15 150 ns 

For a list of available options (Speed, Package, etc ... ) refer to the current Memory Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

10/13 ~ SGS·lHOMSON .;....;.;...;..:;_ ___________ ii."Y/ llilU©Ilil©l<~li:©'iill\!@~0©@ --------------
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PDIP32- 32 pin Plastic DIP, 600 mils width 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 4.83 0.190 

A1 0.38 - 0.015 -
A2 - - - - - -

B 0.41 0.51 0.016 0.020 

81 1.14 1.40 0.045 0.055 

c 0.20 0.30 0.008 0.012 

D 41.78 42.04 1.645 1.655 

E 15.24 15.88 0.600 0.625 

E1 13.46 13.97 0.530 0.550 

e1 2.54 - - 0.100 - -
eA 15.24 - - 0.600 - -
L 3.18 3.43 0.125 0.135 

s 1.78 2.03 0.070 0.080 

a oo 15° oo 15° 

N 32 32 

PDIP32 

E1 E 

PDIP 

Drawing IS out of scale 

-------------l.:fi ~~m91:~~~ -----------"""'"1.;..;.1,=13 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 
mm 

Typ Min Max 

A 2.54 3.56 

A1 1.52 2.41 

B 0.33 0.53 

B1 0.66 0.81 

D 12.32 12.57 

01 11.35 11.56 

D2 9.91 10.92 

E 14.86 15.11 

E1 13.89 14.10 

E2 12.45 13.46 

e 1.27 - -

N 32 

Nd 7 

Ne 9 

CP 0.10 

PLCC32 

D 

01 

I I 

Ne: ~ ~ E1 E 

~-~ ~ ~-q===::..___i_ 
PLCC 

Drawmg is out of scale 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -

32 

7 

9 

I 

021E2 8~' 
I I I 

0 CP 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 

.;_;12::;_/1-'3------------I:U ~~~@mg.T~~~ _____________ _ 
280 



M27C405 

TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

01 

E 

e 

L 

0: 

N 

CP 

TSOP32 

Drawing is out of scale 

mm 

Typ Min 

0.05 

0.95 

0.15 

0.10 

19.80 

18.30 

7.90 

0.50 -

0.50 

oo 

32 

,-------
1 
I 

N/2 

TSOP-a 

D1 

D 

N 

Max 

1.20 

0.17 

1.50 

0.27 

0.21 

20.20 

18.50 

8.10 

-

0.70 

5E 

0.10 

E 

I 
I 

inches 

Typ Min 

0.002 

0.037 

0.006 

0.004 

0.780 

0.720 

0.311 

0.020 -

0.020 

oo 

32 

~' 

i 
I 

I 

I I I 
I I I 

Max 

0.047 

0.006 

0.059 

0.011 

0.008 

0.795 

0.728 

0.319 

-

0.028 

so 

0.004 

t== SGS·THOMSON 13/13 
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M27C4002 

4 Megabit (256K x 16) UV EPROM and OTP ROM 

• VERY FAST ACCESS TIME: SOns 
• COMPATIBLE with HIGH SPEED 

MICROPROCESSORS, ZERO WAIT STATE 

• LOW POWER "CMOS" CONSUMPTION: 

- Active Current SOmA at 5MHz 

- Standby Current 1 OO~A 

• PROGRAMMING VOLTAGE: 12.75V 
• ELECTRONIC SIGNATURE for AUTOMATED 

PROGRAMMING .,. 
• PROGF!l8MMING TIMES of AROUND 24sec. 

(PRESTO II ALGORITHM) 

DESCRIPTION 

The M27C4002 is a high speed 4 Megabit UV 
erasable and programmable memory (EPROM) 
ideally suited for microprocessor systems requiring 
large programs. It is organised as 262,144 by 16 
bits. 

The Wi~dow Ceramic Frit-Seal Dual-in-Line and 
J-L.ead Chip Carrier packages have transparent 
lids which allow the user to expose the chip to 
ultraviolet light to erase the bit pattern. A new 
pattern can then be written to the device by follow
ing the programming procedure. 

For applications where the content is programmed 
only one time and erasure is not required, the 
M27C4002 is offered in Plastic Leaded Chip Carrier 
package. 

'I ,' 

Tabll~ _L .Signal Names 

AO-A17 Address Inputs 

00-015 Data Outputs 

E Chip Enable 

-
G Output Enable 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

PLCC44 (C) JLCC44W (J) 

FDIP40W (F) 

Figure 1. Logic Diagram 

Vee Vpp 

18 16 

AD-A 17 00-015 

M27C4002 

Vss 
A\007278 

1/11 
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Figure 2A. DIP Pin Connections Figure 28. LCC Pin Connections 

Vpp 1 -.::::::7 40 Vee 
E 2 39 A17 

015 3 38 A16 '"'"'"' a.. Or--.wlOV 
...... .,..... ..-- a..(.) (.)...-- .................. 

014 4 37 A15 a a a rw > z > ..: ..: ..: ..: 
013 s 36 A14 G)44 
012 6 3S A13 012 A13 

011 7 34 A12 011 A12 

010 8 33 A11 010 A11 

09 9 32 A10 09 A10 

08 ~ ~ M27e4002 ~~ A9 08 A9 

Vss Vss Vss 12 M27e4002 34 Vss 
07 12 29 AS 

Ne NC 

06 13 28 A7 
07 AS 
06 A? 

OS 14 27 A6 
OS A6 

04 1S 26 AS 
04 AS 

03 16 2S A4 23 
02 17 24 A3 

8 d 0 8 lt!J ~ ~ :;;: ~ ~ ~ 01 18 23 A2 

00 19 22 A1 AI00729 

G 20 21 AO 

AI00728 

Warning: NC = No Connection. 

Table 2. Absolute Maximum Ratings <1l 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature -40 to 125 oc 
TarAs Temperature Under Bias -50 to 125 oc 
Tsm Storage Temperature -£5 to 150 oc 
Vro(2) Input or Output Voltages (except A9) -2to7 v 
Vee Supply Voltage -2to 7 v 

VA9(2) A9 Voltage -2 to 13.5 v 
Vpp Program Supply Voltage -2to 14 v 

Notes: 1. Except for the rating ''Operating Temperature Range", stresses above those l1sted in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device These are stress ratings only and operation of the device at these or any other 
cond111Dns above those 1nd1cated 1n the Operat1ng sections of this spec1f1callon is not 1m plied Exposure to Absolute Maximum 
Rat1ng cond1tions for extended penods may affect devrce reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Mmimum DC voltage on Input or Output is -o.sv w1th possible undershoot to -2.0V for a period less than 20ns. Max1mum DC 
voltage on Output 1s Vee +O.SV w1th possible overshoot to Vee +2V for a penod less than 20ns. 

DEVICE OPERATION 

The modes of operations of the M27C4002 are 
listed in the Operating Modes table. A single 5V 
power supply is required in the read mode. All 
inputs are TIL levels except for Vpp and 12V on A9 
for Electronic Signature. 

Read Mode 

The M27C4002 has two control functions, both of 
which must be logically active in order to obtain 

data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tAvov) is equal to the delay from E to output (tELov). 
Data is available at the ou!J:?ut after a delay oUGLOV 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least IAvov·IGLov. 

~2/~1~1--------------------------~~i~©~g~:~~ ------------------------------
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Standby Mode 

The M27C4002 has a standby mode which re
duces the active current from SOmA to 1 OOf!A. The 
M27C4002 is placed in the stanQ!:Jy mode by ap
plying a CMOS high signal to the E input. When in 
the standby mode, the outputs <!!:_e in a high imped
ance state, independent of the G input. 

Two Line Output Control 

Because EPROMs are usually used in larger mem
ory arrays, the product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

For the most efficient use of these two control lines, 
E should be decoded and us~ as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 

System Considerations 

The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg
ments that are of interest to the system designer: 
the standby current level, the active current level, 

Table 3. Operating Modes 

Mode E G 

Read v,L V1L 

Output Disable VIL VIH 

Program V1L Pulse V1H 

Verify V1H V1L 

Program Inhibit V1H V1H 

Standby VIH X 

Electronic Signature VIL VIL 

Note. X = V1H or V1c, V10 = 12V ± 0 5V 

Table 4. Electronic Signature 

Identifier AO Q7 Q6 Q5 

Manufacturer's Code ViL 0 0 1 

Device Code V1H 0 1 0 

M27C4002 

and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
output capacitive and inductive loading of the de
vice. 

The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca
pacitors. It is recommended that a 0.1 f!F ceramic 
capacitor be used on every device between Vee 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.7f!F bulk electrolytic capacitor should be used 
between Vee and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point.The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 

Programming 

When delivered (and after each erasure for UV 
EPROM), all bits of the M27C4002 are in the "1" 
state. Data is introduced by selectively program
ming "Os" into the desired bit locations. Although 
only "Os" will be programmed, both "1s" and "Os" 
can be present in the data word. The only way to 
change a "0" to a "1" is by die exposure to ultraviolet 
light (UV EPROM). The M27C4002 is in the pro
gramming mode when Vpp input is at 12.75V, and 
E is at TTL-low. The data to be programmed is 
applied 16 bits in parallel to the data output pins. 
The levels required for the address and data inputs 
are TTL. Vee is specified to be 6.25V ± 0.25V. 

A9 Vpp QO- Q15 

X Vee orVss Data Out 

X Vee or Vss Hi-Z 

X Vpp Data In 

X Vpp Data Out 

X Vpp Hi-Z 

X Vee or Vss Hi-Z 

V10 Vee Codes 

Q4 Q3 Q2 Q1 QO Hex Data 

0 0 0 0 0 20h 

0 0 1 0 0 44h 

----------------------------- ~~~~~g~~~~~ ------------------------~3/--11 
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AC MEASUREMENT CONDITIONS Figure 4: AC Testing Load Circuit 

Input Rise and Fall Times 

Input Pulse Voltages 

~ 20ns 

0.4V to 2.4V 

Input and Output Timing Ref. Voltages 0.8V to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.4V~ 

0.4V 

2.0V 

o.sv 

AI00826 

Table 5. Capacitance (l) (T A= 25 oc, f = 1 MHz ) 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL includes JIG capacitance 

Symbol Parameter Test Condition Min 

CrN Input Capacitance VrN = OV 

CouT Output Capacitance VouT = OV 
·--

Note: 1. Sampled only, not 1 00% tested. 

Figure 5. Read Mode AC Waveforms 

AO-A17 

tAXQX 

E" 

G 

Q0-015 DATA OUT 

OUT 

AI00828 

Max Unit 

6 pF 

12 pF 

Hr-Z 

AI00731 
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Table 6. Read Mode DC Characteristics <1> 
(TA = 0 to 70 oc or-40 to 85 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OV ~ V1N ~Vee ±10 flA 

ILO Output Leakage Current OV ~ Votrr ~Vee ±10 !!A 

E = V1L. G = V1L. 70 mA 
Icc Supply Current 

lour = OmA, f = 1OM Hz 

E = v,L, G = v,L, 
50 mA 

lour = OmA, f = 5MHz 

lcc1 Supply Current (Standby) TTL E=VIH 1 mA 

lcc2 Supply Current (Standby) CMOS E > Vcc-0.2V 100 flA 

lpp Program Current Vpp =Vee 10 !!A 

v,L Input Low Voltage -0.3 0.8 v 

ViH 121 Input High Voltage 2 Vee+ 1 v 

VoL Output Low Voltage loL=2.1mA 

VoH 
Output High Voltage TTL loH=-400f!A 2.4 

Output High Voltage CMOS loH = -100f!A Vcc-0.7V 

Notes: 1. Vee must be applied Simultaneously With or before VPP and removed Simultaneously or after VPP 
2. Maximum DC voltage on Output IS Vee +0.5V. 

Table 7A. Read Mode AC Characteristics <1> 
(TA = 0 to 70 oc or-40 to 85 oc; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

M27C4002 
Symbol A It Parameter Test Condition -80 ·90 

Min Max Min Max 

tAVOV tACC Address Valid to Output Valid E = v,L, G = v,L 80 90 

teLOv Ice Chip Enable Low to Output Valid G=VIL 80 90 

tGLOV toe Output Enable Low to Output Valid E=VIL 40 40 

IEHOZ (2) I oF Chip Enable High to Output Hi-Z G=VIL 0 30 0 30 

IGHOZ(2) I oF Output Enable High to Output Hi-Z E=VIL 0 30 0 30 

tAX ox toH 
Address Transition to E = V1L. G = v1L 0 0 
Output Transition 

Table 78. Read Mode AC Characteristics (t) 
(TA = 0 to 70 oc or-40 to 85 °C; Vee= 5V ± 5% or 5V ± 10%; Vpp =Vee) 

M27C4002 

Symbol A It Parameter Test Condition ·12 ·15 

Min Max Min Max 

tAVQV lAce Address Valid to Output Valid E = v,L, G = v,L 120 150 

teLQV tee Chip Enable Low to Output Valid G=VIL 120 150 

tGLOV toe Output Enable Low to Output Valid E=VIL 60 60 

teHOZ (2) toF Chip Enable High to Output Hi-Z G=VIL 0 40 0 50 

IGHOZ 121 loF Output Enable High to Output Hi-Z E=VIL 0 40 0 50 

IAXQX toH 
Address Transition to E = v,L, G = v,L 0 0 
Output Transition 

Notes: 1. Vee must be applied Simultaneously w1th or before Vpp and removed Simultaneously or after VPP 
2. Sampled only, not1 00% tested. 

0.4 v 

v 

v 

·10 Unit 

Min Max 

100 ns 

100 .ns 

50 ns 

0 30 ns 

0 30 ns 

0 ns 

·20 Unit 

Min Max 

200 ns 

200 ns 

70 ns 

0 80 ns 

0 80 ns 

0 ns 
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Table 8. Programming Mode DC Characteristics <1> 
(TA = 25 °C; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Parameter Test Condition 

lu Input Leakage Current O~VIN~Vcc 

Icc Supply Current 

lpp Program Current E=V!L 

V1L Input Low Voltage 

V1H Input High Voltage 

VoL Output Low Voltage loL= 2.1mA 

VoH Output High Voltage TTL loH=-400J.1A 

V1o A9 Voltage 

Min 

-o.3 

2 

2.4 

11.5 

Note: 1. Vee must be applied simultaneously w1th or before Vpp and removed simultaneously or after Vpp. 

Table 9. Programming Mode AC Characteristics <1> 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol All Parameter Test Condition Min 

I A VEL lAs Address Valid to Chip Enable Low 

!a vEL los Input Valid to Chip Enable Low 

IVPHEL tvps Vpp High to Chip Enable Low 

IVCHEL tvcs Vee High to Chip Enable Low 

IELEH lpw Chip Enable Program Pulse 
Width 

IEHOX toH 
Chip Enable High to Input 
Transition 

taXGL toES Input Transition to Output Enable 
Low 

tGLOV toE Output Enable Low to Output 
Valid 

tGHOZ toFP 
Output Enable High to Output 
Hi-Z 

IGHAX tAH 
Output Enable High to Address 
Transition 

Notes: 1. Vee must be applied Simultaneously With or before Vpp and removed Simultaneously or after Vpp. 
2. Sampled only, not 100% tested . 

2 

2 

2 

2 

95 

2 

2 

0 

0 

Max Unit 

±10 !!A 
50 mA 

50 mA 

0.8 v 
Vee+ 0.5 v 

0.4 v 
v 

12.5 v 

Max Unit 

J.lS 

J.lS 

J.lS 

J.lS 

105 llS 

J.lS 

llS 

100 ns 

130 ns 

ns 

.:::6/...;.1.;_1 ____________ ~~~©In~~~~~--------------
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M27C4002 

Figure 6. Programming and Verify Modes AC Waveforms 

AO-A17 VALID 

tAVEL-+j 

Q0-015 DATA IN DATA OUT 

i:="tQVEL__. -+- +-tEHQX 

Vpp 

tVPHEL- ~-tGLQV tGHQZ 

Vee 

tVCHEL- : tGHAX 

tELEH-~ +-----<> 1--tOXGL 

: 

----PROGRAM -----J.;._--VERIFY-

Figure 7. Programming Flowchart 

Vee= 6.25V, Vpp = 12.5V 

CHECK ALL WORDS 
1st: Vee= sv 

2nd: Vee= 4.2V 

AI00726B 

AIOD730 

PRESTO II Programming Algorithm 

PRESTO II Programming Algorithm allows the 
whole array to be programmed with a guaranteed 
margin, in a typical time of 26.5 seconds. Program
ming with PRESTO II consists of applying a se
quence of 1 0011s program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over
program pulse is applied since the verify in MAR
GIN MODE provides necessary margin to each 
programmed cell. 

Program Inhibit 

Programming of multiple M27C4002s in parallel 
with differe@ data is also easily acco~lished. 
Except for E, all like inputs including G of the 
parallel M27C4002 may be common. A TTL low 
level pulse applied to a M27C4002's E input, with 
Vpp a!J 2.75V, will program that M27C4002. A high 
level E input inhibits the other M27C4002s from 
being programmed. 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were corr~tly 
prog.r:_ammed. The verify is accomplished with G at 
V1L, Eat V1H, Vpp at 12.75V and Vee at 6.25V. 

________________ ~~~IT~~~~~~ -------------~~~11 
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Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C ±soc ambient 
temperature range that is required when program
ming the M27C4002. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line A9 of the M27C4002 with 
Vpp=Vee=5V. Two identifier bytes may then be 
sequenced from the device outputs by toggling 
address line AO from V1L to VIH· All other address 
lines must be held at V1L during Electronic Signa
ture mode. Byte 0 (AO=ViL) represents the manu
facturer code and byte 1 (AO=VIH) the device 
identifier code. For the SGS-THOMSON 
M27C4002, these two identifier bytes are given in 
Table 4 and can be read-out on outputs 00 to 07. 

ORDERING INFORMATION SCHEME 

ERASURE OPERATION (applies to UV EPROM) 

The erasure characteristics of the M27C4002 are 
such that erasure begins when the cells are ex
posed to light with wavelengths shorter than ap
proximately 4000 A. It should be noted that 
sunlight and some type of fluor~scent lamps have 
wavelengths in the 3000-4000 A range. Research 
shows that constant exposure to room level fluo
rescent lighting could erase a typical M27C4002 in 
about 3 years, while it would take approximately 1 
week to cause erasure when exposed to direct 
sunlight. If the M27C4002 is to be exposed to 
these types of lighting conditions for extended pe
riods of time, it is suggested that opaque labels be 
put over the M27C4002 window to prevent uninten
tional erasure. The recommended erasure proce
dure for the M27C4002 is exposure to short wave 
ultraviolet light which has wavelength 2537 A. The 
integrated dose (i.e. UV intensity x exposure time) 
for erasure should be a minimum of 15 W-sec/cm2. 
The erasure time with this dosage is approximately 
15 to 20 minutes using an ultraviolet lamp with 
12000 11W/cm2 power rating. The M27C4002 
should be placed within 2.5cm (1 inch) of the lamp 
tubes during the erasure. Some lamps have a filter 
on their tubes which should be removed before 
erasure. 

Example: M27C4002 -10 X F 1 X 

Speed Package Option 

-80 80 ns X ±5% F FDIP40W X Additional 

-90 90 ns blank ±10% c PLCC44 6 -40 to 85 oc Burn-in 

-10 100 ns J JLCC44W 
TR Tape& Reel 

Packing 
-12 120 ns 

-15 150 ns 

-20 200 ns 

For a list of available options (Speed, Vee Tolerance, Package etc ... ) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

~8/_1_1 _________________________ ~~~~©~2~:~?~ -----------------------------
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FDIP40W - 40 pin Ceramic Frit-seal DIP, with window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

B 0.40 0.55 0.016 0.022 

81 1.27 1.52 0.050 0.060 

c 0.22 0.31 0.009 0.012 

D 53.40 2.102 

E 15.40 15.80 0.606 0.622 

E1 14.50 14.90 0.571 0.587 

e1 2.54 - - 0.100 - -
e3 48.26 - - 1.900 - -
eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

0 9.65 - - 0.380 - -
a. 40 15° 40 15° 

N 40 40 
FDIP40W 

81 

E1 E 

FDIPW-a 

Drawing is out of scale 

--------------------------- ~~~~~~~~------------------------9~/ __ 11 
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Symb 

A 

A1 

B 

81 

D 

D1 

D2 

E 

E1 

E2 

e 

N 

CP 
PLCC44 

Draw1ng is out of scale 

PLCC44- 441ead Plastic Leaded Chip Carrier, square 

mm 

Typ Min Max 

4.20 4.70 

2.29 3.04 

0.33 0.53 

0.66 0.81 

17.40 17.65 

16.51 16.66 

14.99 16.00 

17.40 17.65 

16.51 16.66 

14.99 16.00 

1.27 - -

44 

0.10 

D 

D1 

- ..D..Cl..CL.. - ...r:I::::j:jl=:;:--. --Lr'-- __ 1_N_-
0 

I 

~ E1 E 

PLCC 

inches 

Typ Min 

0.165 

0.090 

0.013 

0.026 

0.685 

0.650 

0.590 

0.685 

0.650 

0.590 

0.050 -

44 

I 

D21E2 B~' 
I I I 

o CP 

Max 

0.185 

0.120 

0.021 

0.032 

0.695 

0.656 

0.630 

0.695 

0.656 

0.630 

-

0.004 

,;_10='-/1.:..;1'--------------/:..V ~~~©IH2u~:~9~ --------------
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JLCC44W - 44 lead Ceramic Chip Carrier J-lead, square window 

Symb 
mm Inches 

Typ Min Max Typ Min Max 

A 3.94 4.83 0.155 0.190 

A1 2.29 3.05 0.090 0.120 

B 0.43 0.53 0.017 0.021 

81 0.66 0.81 0.026 0.032 

D 17.40 17.65 0.685 0.695 

D1 16.00 16.89 0.630 0.665 

D2 14.74 16.26 0.580 0.640 

03 12.70 - - 0.500 - -
E 17.40 17.65 0.685 0.695 

E1 16.00 16.89 0.630 0.665 

E2 14.74 16.26 0.580 0.640 

E3 12.70 - - 0.500 - -

e 1.27 - - 0.050 - -
K 10.16 - - 0.400 - -
N 44 44 

CP 0.10 0.004 

JLCC44W 

0 
01 

- ..J:l..Cl..CL -___ 1_N __ 

81 

I I I II I 

E3 ~ K ~ E1 E 02/E2 .~· 
I II I 

K 

- -cn::n:::r -
03 

JLCCW-a o CP 

Drawing rs out of scale 

-------------/iii ~5l;m•'l------------=-11.:.:..'.:._:..11 
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~ SGS·THOMSON ,. "'! L ~D©OO@~[]J~©'D'OO@[K!]O©@ M27C801 

8 Megabit (1 Meg x 8) UV EPROM and OTP ROM 

• VERY FAST ACCESS TIME: 90ns 
• COMPATIBLE with HIGH SPEED 

MICROPROCESSORS, ZERO WAIT STATE 
• LOW POWER "CMOS" CONSUMPTION: 

- Active Current 35mA 
- Standby Current 1 00~ 

• PROGRAMMING VOLTAGE: 12.75V 
• ELECTRONIC SIGNATURE for AUTOMATED 

PROGRAMMING 

• PROGRAMMING TIMES of AROUND 52sec. 
(PRESTO liB ALGORITHM) 

DESCRIPTION 

The M27C801 is an high speed 8 Megabit UV 
erasable and electrically programmable EPROM 
ideally suited for applications where fast turn
around and pattern experimentation are important 
requirements. Its is organized as 1 ,048,576 by 8 
bits. 

The 32 pin Window Ceramic Frit-Seal Dual-in-Line 
package has transparent lid which allows the user 
to expose the chip to ultraviolet light to erase the 
bit pattern. A new pattern can then be written to the 
device by following the programming procedure. 

For applications where the content is programmed 
only one time and erasure is not required, the 
M27C801 is offered in Plastic Thin Small Outline 
package. 

Table 1. Signal Names 

AO-A19 Address Inputs 

00-07 Data Outputs 

E Chip Enable 

GVpp Output Enable I Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

"~ 
1 

FDIP32W (F) 

Figure 1. Logic Diagram 

Vee 

20 

TSOP32 (N) 
8 x 20mm 

8 

00-07 

M27C801 

Vss 
A101267 

1/11 

295 



M27C801 

Figure 2A. DIP Pin Connections 

Al9 
Al6 
Al5 
Al2 

A7 
A6 

A5 
A4 
A3 
A2 
AI 
AO 
00 
01 
02 

Vss 

[ I 
[ 2 

3 
4 
5 
6 

7 
s 
9 
10 

II 
12 
13 
14 
15 

16 

>:::::7 32 
31 
30 
29 
2S 
27 

26 

M27eSOI 
25 
24 
23 
22 

21 
20 
19 
1S 

17 
A101268 

Vee 
AIS 
Al7 
Al4 
Al3 
AS 

A9 
Al1 

GVpp 
AIO 
E 
07 
06 
05 
04 

03 

Table 2. Absolute Maximum Ratings <1> 

Symbol Parameter 

TA Ambient Operating Temperature 

TsiAS Temperature Under Bias 

Tsm Storage Temperature 

V1o 121 Input or Output Voltages (except A9) 

Vee Supply Voltage 

VAs 121 A9 Voltage 

Vpp Program Supply Voltage 

Figure 28. TSOP Pin Connections 

All GVpp 
A9 A10 

AS E 
Al3 07 
A14 06 
Al7 05 
AIS 04 

vee 03 
Al9 Vss 
Al6 02 
A15 01 
Al2 00 

A7 AO 
A6 A1 
A5 A2 
A4 A3 

Note: This is advance information on a new product now in 
development. Details are subject to change without notice. 

Value Unit 

-40 to 125 oe 

-50 to 125 oe 

--65 to 150 oe 

-2to7 v 
-2to7 v 

-2 to 13.5 v 

-2 to 14 v 
Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 

may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not 1m plied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant qual~y documents. 

2. Minimum DC voltage on Input or Output is -{).5V with possible undershoot to -2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vee +0.5V with possible overshoot to Vee +2V for a period less than 20ns. 

DEVICE OPERATION 

The modes of operations of the M27C801 are listed 
in the Operating Modes table. A single SV power 
supply is required in the_r:ead mode. All inputs are 
TIL levels except for GVpp and 12V on A9 for 
Electronic Signature and Margin Mode Set or Re
set. 

Read Mode 

The M27C801 has two control functions, both of 
which must be logically active in order to obtain 

data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tAvav) is equal to the delay from E to output (tELav). 
Data is available at the ou_!put after a delay of_!GLOV 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tAVQV-tGLQV. 

:::.2'..:..."~-----------i.V ~~TH~~an ____________ _ 
296 



Standby Mode 
The M27C801 has a standby mode which reduces 
the active current from 35mA to 1 OOJ.IA The 
M27C801 is placed in the star}9by mode by apply
ing a CMOS high signal to theE input. When in the 
standby mode, the output~re in a high impedance 
state, independent of the GVpp input. 

Two Line Output Control 
Because EPROMs are usually used in larger mem
ory arrays, the product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 

a. the lowest possible memory power dissipation, 

b. complete assurance that output bus contention 
will not occur. 

[or the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 

System Considerations 
The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg
ments that are of interest to the system designer: 
the standby current level, the active current level, 

Table 3. Operating Modes 

Mode E 

Read YtL 

Output Disable YtL 

Program YtL Pulse 

Program Inhibit YtH 

Standby YtH 

Electronic Signature YtL 

Note: X = v,H or VIL, VID = 12V ± 0.5V. 

Table 4. Electronic Signature 

Identifier AO Q7 Q6 QS 

Manufacturer's Code VtL 0 0 1 

Device Code YtH 0 1 0 

M27C801 

and transient current peaks t.!:!,at are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output. The associated transient voltage peaks 
can be suppressed by complying with the two line 
output control and by properly selected decoupling 
capacitors. It is recommended that a 0.1 J.lF ce
ramic capacitor be used on every device between 
Vee and Vss. This should be a high frequency 
capacitor of low inherent inductance and should be 
placed as close to the device as possible. In addi
tion, a 4.7J.lF bulk electrolytic capacitor should be 
used between Vee and Vss for every eight devices. 
The bulk capacitor should be located near the 
power supply connection point. The purpose of the 
bulk capacitor is to overcome the voltage drop 
caused by the inductive effects of PCB traces. 

Programming 
When delivered (and after each erasure for UV 
EPROM), all bits of the M27C801 are in the '1' 
state. Data is introduced by selectively program
ming '0' into the desired bit locations. Although only 
'0' will be programmed, both '1' and '0' can be 
present in the data word. The only way to change 
a '0' to a '1' is by die exposure to ultraviolet light 
(UV EPROM). The M27C801 is in the program
ming mode when Vpp input is at 12.75Vand E is at 
'f!L~Iow. The data to be programmed is applied 8 
b1ts 1n parallel to the data output pins. The levels 
required for the address and data inputs are 
TIL. Vee is specified to be 6.25V ± 0.25V. 

GVpp A9 QO-Q7 

YtL X Data Out 

YtH X Hi-Z 

Vpp X Data In 

Vpp X Hi-Z 

X X Hi-Z 

YtL Yto Codes 

Q4 Q3 Q2 Q1 QO Hex Data 

0 0 0 0 0 20h 

0 0 0 1 0 42h 

------------ ID'I SGS·lHOMSON __________ __:=3~/11 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall Times 

Input Pulse Voltages 

,; 20ns 

0.4V to 2.4V 

Input and Output Timing Ref. Voltages O.SV to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.4V~ 

0.4V 

2.0V 

0.6V 

DEVICE 
UNDER 
TEST 

1.3V 

T 
AIOOB26 CL includes JIG capacitance 

Table 5. Capacitance <1> (T A = 25 oc, f = 1 MHz ) 

Symbol Parameter Test Condition Min 

C1N Input Capacitance VtN= OV 

Cour Output Capacitance Your= OV 

Note. 1. Sampled only, not 1 00% tested. 

Table 6. Read Mode DC Characteristics <1> 
(TA = 0 to 70 oc or -40 to 85 oc; Vee = 5V ± 1 0%) 

Symbol Parameter Test Condition Min 

lu Input Leakage Current OV :!> VtN $Vee 

ILO Output Leakage Current OV s Your,; Vee 

Icc Supply Current E = VtL. GVpp = VtL. 
lour= OmA, f = 5MHz 

lcc1 Supply Current (Standby) TIL E=VtH 

lcc2 Supply Current (Standby) CMOS E> Vcc-0.2V 

)pp Program Current Vpp =Vee 

VtL Input Low Voltage -o.3 

VtH (2) Input High Voltage 2 

VoL Output Low Voltage loL = 2.1mA 

VoH 
Output High Voltage TIL loH=-1mA 3.6 

Output High Voltage CMOS loH = -1 OOJ.lA Vee-D.?V 

Notes: 1. Vee must be applied simunaneously with or before v •• and removed simultaneously or after VPP. 
2. Maximum DC voltage on Output is Vee +0.5V. 

OUT 

AI00828 

Max Unit 

6 pF 

12 pF 

Max Unit 

±10 J.lA 

±10 j.lA 

35 rnA 

1 rnA 

100 J.lA 

10 J.lA 

0.8 v 
Vee+ 1 v 

0.4 v 
v 
v 

4111 ~ SGS·THOMSON ..::...;...;__ ____________ lt."'JI liiiO©OO®I<n.ffi©'ii'OO©Il<lO©It --------------
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Table 7A. Read Mode AC Characteristics (1) 
(TA = 0 to 70 oc or -40 to 85 oc; Vee= 5V ± 10%; Vpp =Vee) 

M27C801 
Symbol A It Parameter Test Condition -90 ·100 

Min Max Min Max 

tAVQV tACC Address Valid to Output Valid E = VrL, GVpp = VrL 90 100 

Chip Enable Low to Output -
90 100 tELQV IcE Valid GVpp = VrL 

tGLQV toE 
Output Enable Low to Output E=VrL 45 50 Valid 

IEHQZ(2) Chip Enable High to Output -
I oF Hi·Z GVpp= VrL 0 30 0 30 

IGHQZ(2) I oF Output Enable High to E=VrL 0 30 0 30 Output Hi-Z 

lAX OX loH 
Address Transition to _E = VrL, 0 0 Output Transition GVpp = VrL 

Notes. 1. Vee must be applred srmultaneously wrth or before Vpp and removed srmultaneously or after Vpp. 
2. Sampled only, not 1 00% tested. 

Table 78. Read Mode AC Characteristics (1l 
(TA = 0 to 70 oc or-40 to 85 oc; Vee= 5V ± 10%; Vpp =Vee) 

M27C801 

·120 Unit 

Min Max 

120 ns 

120 ns 

60 ns 

0 40 ns 

0 40 ns 

0 ns 

M27C801 
Symbol A It Parameter Test Condition -150 

Min Max 

IAVQV lAce Address Valid to Output Valid E = VrL, GVpp = VrL 150 

IELQV IcE Chip Enable Low to Output Valid GVpp= VrL 150 

IGLQV loE Output Enable Low to Output Valid E = VrL 60 

IEHQZ(2) loF Chip Enable High to Output Hi-Z GVpp = VrL 0 50 

IGHQZ(2) I oF Output Enable High to Output Hi-Z E =VrL 0 50 

tAXa X toH Address Transition to Output Transition E = VrL, GVpp = VrL 0 

Notes. 1. Vee must be applred srmultaneously w1th or before Vpp and removed srmultaneously or after Vpp. 
2. Sampled only, not 1 00% tested. 

Figure 5. Read Mode AC Waveforms 

AO-A19 

!AXOX -!<11--~ 

00-07 DATA OUT 

·200 Unit 

Min Max 

200 ns 

200 ns 

70 ns 

0 50 ns 

0 50 ns 

0 ns 

Hi-Z 

AI01583 

_____________ ~ ~~©IH~:~~~ ___________ _;5:::./1'-'-1 
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Table 8. Programming Mode DC Characteristics <1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol Parameter Test Condition 

iu Input Leakage Current VtL ,;; VtN ,;; VtH 

Icc Supply Current 

lpp Program Current E = VtL 

VtL Input Low Voltage 

Min Max 

±10 

50 

50 

-{).3 0.8 

VtH Input High Voltage 2 Vee+ 0.5 

VoL Output Low Voltage loL = 2.1mA 0.4 

VoH Output High Voltage TTL loH=-1mA 3.6 

Vto A9 Voltage 11.5 12.5 

Note: 1. Vee must be applied Simultaneously wtth or before Vpp and removed Simultaneously or after Vpp. 

Table 9. MARGIN MODE AC Characteristics <1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol All Parameter Test Condition Min 

IA9HVPH IAS9 VA9 High to Vpp High 2 

lvPHEL lvps Vpp High to Chip Enable Low 2 

IA10HEH IAS10 VA10 High to Chip Enable High (Set) 1 

IA10LEH IAS10 VA 10 Low to Chip Enable High (Reset) 1 

IEXA10X IAH10 Chip Enable Transition to VA 10 Transition 1 

tEXVPX tv PH Chip Enable Transition to Vpp Transition 2 

tvPXA9X tAH9 Vpp Transition to VA9 Transition 2 

Note: 1. Vee must be applied simultaneously with or before Vpp and removed simultaneously or after Vpp. 

Table 10. Programming Mode AC Characteristics <1l 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.75V ± 0.25V) 

Symbol A It Parameter 

lA VEL lAs Address Valid to Chip Enable Low 

Ia VEL los Input Valid to Chip Enable Low 

tvCHEL tvcs Vee High to Chip Enable Low 

IVPHEL toES Vpp High to Chip Enable Low 

IVPLVPH IPRT Vpp Rise Time 

IELEH tpw Chip Enable Program Pulse Width (Initial) 

tEHOX loH Chip Enable High to Input Transition 

IEHVPX IOEH Chip Enable High to Vpp Transition 

IVPLEL tvR Vpp Low to Chip Enable Low 

tELOV tov Chip Enable Low to Output Valid 

tEHQZ (2) toFP Chip Enable High to Output Hi-Z 

IEHAX tAH Chip Enable High to Address Transition 

Test Condition Min 

2 

2 

2 

2 

50 

45 

2 

2 

2 

0 

0 

Notes: 1. Vee must be applied simultaneously with or before Vpp and removed simultaneously or after Vpp, 
2. Sampled only, not 100% tested. 

Unit 

~ 

rnA 

rnA 

v 
v 
v 
v 
v 

Max Unit 

J.lS 

J.lS 

J.lS 

J.lS 

J.lS 

J.lS 

J.lS 

Max Unit 

J.lS 

J.lS 

J.lS 

J.lS 

ns 

55 J.lS 

J.lS 

J.lS 

J.lS 

1 J.lS 

130 ns 

ns 
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Figure 6. MARGIN MODE AC Waveforms 

Vee 

AB 

A9 1 \ 
!+----. - tA9HVPH tVPXA9X J 

GVpp 

+---+j tVPHEL tEXVPX 

\ 
IA10HEH tEXA10X 

A10 Set 

A10 Reset 

IA10LEH-1+----

AI00736B 

Note: AB High level = SV; A9 High level = 12V. 

Figure 7. Programming and Verify Modes AC Waveforms 

AO-A19 

tEHAX 

Q0-07 

tEHQZ 

Vee 
tEHVPX tELQV 

GVpp 

1+---.,._ tVPLEL 

+----PROGRAM----~-- VERIFY______.; 

AI01270 
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Figure 8. Programming Flowchart 

Vee= 6.25V, Vpp = 12.75V 

CHECK ALL BYTES 
1st: Vee= 6V 

2nd: Vee= 4.2V 

DEVICE OPERATION (cont'd) 

AI01271B 

The M27C801 can use PRESTO liB Programming 
Algorithm that drastically reduces the programming 
time (typically 52 seconds). Nevertheless to 
achieve compatibility with all programming equip
ments, PRESTO Programming Algorithm can be 
used as well. 

PRESTO liB Programming Algorithm 

PRESTO liB Programming Algorithm allows the 
whole array to be programmed with a guaranteed 
margin, in a typical time of 52.5 seconds. This can 
be achieved with SGS-THOMSON M27C801 due 
to several design innovations to improve program
ming efficiency and to provide adequate margin for 
reliability. Before starting the programming the 
internal MARGIN MODE circuit is set in order to 

guarantee that each cell is programmed with 
enough margin. Then a sequence of 50!1S program 
pulses are applied to each byte until a correct verify 
occurs. No overprogram pulses are applied since 
the verify in MARGIN MODE provides the neces
sary margin. 

Program Inhibit 

Programming of multiple M27C801 sin parallel with 
diff~ent data is also easily ac~mplished. Except 
for E, all like inputs including GVpp of the parallel 
M27CB01 may be coml!!on. A TTL low level pulse 
applied to a M27C801 's E input, with Vpp at 1..2. 75V, 
will program that M27C801. A high level E input 
inhibits the other M27C801 s from being pro
grammed. 

Program Verify 

A verify (read) should be performed on the pro
grammed bits to determine that they were corr~tly 
programmed. The verify is accomplished with G at 
V1L. Data should be verified with tELOV after the 
falling edge of E. 
Electronic Signature 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C ± sac ambient 
temperature range that is required when program
ming the M27C801. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line A9 of the M27C801. Two identifier 
bytes may then be sequenced from the device 
outputs by toggling address line AO from V1L to V1H. 
All other address lines must be held at V1L during 
Electronic Signature mode. 

Byte 0 (AO=ViL) represents the manufacturer code 
and byte 1 (AO=VIH) the device identifier code. For 
the SGS-THOMSON M27C801, these two identi
fier bytes are given in Table 4 and can be read-out 
on outputs QO to 07. 

ERASURE OPERATION (applies for UV 
EPROM) 

The erasure characteristics of the M27C801 is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000 A. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000 A range. 

8111 r==- SGS·lHOMSON .:::...;,..:.._ ____________ ._.,.I liiilU©IF.I@I<~~<©WJ@Ii!IU~ --------------



Research shows that constant exposure to room 
level fluorescent lighting could erase a typical 
M27C801 in about 3 years, while it would take 
approximately 1 week to cause erasure when ex
posed to direct sunlight. If the M27C801 is to be 
exposed to these types of lighting conditions for 
extended periods of time, it is suggested that 
opaque labels be put over the M27C801 window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M27C801 is exposure to 

ORDERING INFORMATION SCHEME 

M27C801 

short wave ultraviolet light which has wavelength 
2537 A. The integrated dose (i.e. UV intensity x 
exposure time) for erasure should be a minimum 
of 15 W-sec/cm2. The erasure time with this dosage 
is approximately 15 to 20 minutes using an ultra
violet lamp with 12000 11W/cm2 power rating. The 
M27C801 should be placed within 2.5 em (1 inch) 
of the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re
moved before erasure. 

Example: M27C801 -100 N 1 TR 

Speed Option 

-90 90 ns F X Additional 

-100 100 ns N TSOP32 6 -40 to 85 oc Burn-in 

-120 120 ns 
8 x20mm TR Tape & Reel 

Packing 
-150 150 ns 

-200 200 ns 

For a list of available options (Speed, Package, etc ... ) refer to the current Memory Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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FDIP32W - 32 pin Ceramic Frit-seal DIP, with window 

Symb mm inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

B 0.40 0.55 0.016 0.022 

81 1.27 1.52 0.050 0.060 

c 0.22 0.31 0.009 0.012 

D 42.78 1.684 

E 15.40 15.80 0.606 0.622 

E1 14.50 14.90 0.571 0.587 

e1 2.54 - - 0.100 - -
e3 38.10 - - 1.500 - -
eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

K 8.79 8.99 0.346 0.354 

K1 9.30 9.50 0.366 0.374 

a 40 15° 40 15° 

N 32 32 
FDIP32W 

81 

E1 E 

FDIPW-b 

Drawing is out of scale 
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TSOP32 • 32 lead Plastic Thin Small Outline, 8 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

01 

E 

e 

L 

a 

N 

CP 

· TSOP32 

Drawing is out of scale 

mm 

Typ Min 

o.os 
0.9S 

0.1S 

0.10 

19.80 

18.30 

7.90 

O.SO -
o.so 

oo 

32 

,-------
1 
I 

N/2 

01 

D 

Max 

1.20 

0.17 

1.SO 

0.27 

0.21 

20.20 

18.SO 

8.10 

-
0.70 

so 

0.10 

N 

E 

JjrlL... __ DIE ___ k . 
- ''b:fc 

TSOP-a 

inches 

Typ Min 

0.002 

0.037 

0.006 

0.004 

0.780 

0.720 

0.311 

0.020· -
0.020 

oo 

32 

~· 
I I I 
I I I 

Max 

0.047 

0.006 

O.OS9 

0.011 

0.008 
.. 

0.79S 

0.728 

0.319 

-
0.028 

so 

0.004 
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M27C800 

8 Megabit (1 Meg x 8 or 512K x 16) UV EPROM and OTP ROM 

• FAST ACCESS TIME 
- 100ns (Random Address) 

• WORD-WIDE or BYTE-WIDE 
CONFIGURABLE 

• 8 Megabit MASK ROM COMPATIBLE 
• LOW POWER CONSUMPTION 

- Active Current 70mA at BMHz 

- Standby Current 1 OOJ.LA 
• PROGRAMMING VOLTAGE 12.5V ± 0.3V 

• PROGRAMMING TIME of AROUND 5sec. 
(PRESTO IV ALGORITHM) 

• FDIP42W and 8044 PACKAGES 

DESCRIPTION 

The M27C800 is an 8 Megabit UV erasable and 
programmable memory (EPROM) ideally suited for 
microprocessor systems requiring large data or 
program storage. It is organised as either 1 Meg 
words of 8 bit or 512K words of 16 bit. The pin-out 
is compatible with a 8 Megabit Mask ROM. 

The 42 pin Window Ceramic Frit-Seal package has 
a transparent lid which allows the user to expose 
the chip to ultraviolet light to erase the bit pattern. 
A new pattern can then be written rapidly to the 
device by following the programming procedure. 

For applications where the content is programmed 
only one time and erasure is not required, the 
M27C800 is offered in 44 pin Plastic Small Outline 
package. 

Table 1. Signal Names 

AO- A18 Address Inputs 

00-07 Data Outputs 

08-014 Data Outputs 

015A-1 Data Output I Address Input 

E Chip Enable 

G' Output Enable 

BYTEVpp Byte Mode I Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

PRODUCT PREVIEW 

42 

FDIP42W (F) S044 (M) 

Figure 1. Logic Diagram 

AO-A18 

E 

G' 

BYTEVpp 

1g 

Vee 

M27CBOO 

Vss 

015A-1 

00-014 

AI01593 

1112 
Thts is preliminary informatton on a new product now in development. Details are subject !o change without nobce. 
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Figure 2A. DIP Pin Connections Figure 28. SO Pin Connections 

A1S NC 

A17 AB 
A7 A9 
A6 A10 
A5 A11 
A4 At2 

A3 At3 
A2 At4 
At At5 
AO At6 

E BYTEVpp 

vss Vss 
G at5A-t 

ao a7 
as a14 
at a6 
a9 at3 
a2 a5 

ato at2 
a3 a4 

att vee 
AI01594 

NC 44 NC 
A1S 43 NC 
At7 42 AS 

A7 41 A9 
A6 40 A tO 

A5 39 Att 
A4 38 At2 
A3 37 At3 
A2 36 A14 

At tO 35 At5 
AO tt M27C800 34 At6 
E t2 33 BYTEVpp 

Vss t3 32 Vss 
G 14 3t a15A-1 

ao t5 30 a7 
as t6 29 at4 
at 17 28 a6 

a9 t8 27 at3 
a2 26 a5 

ato 25 at2 

a3 24 a4 
att 23 Vee 

AI01595 

Warning: NC = No Connection Warning: NC = No Connection 

Table 2. Absolute Maximum Ratings <1l 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature -40 to t25 oe 

Te1As Temperature Under Bias -50 to t25 oe 

TsrG Storage Temperature -65 to t50 oe 

v,o(2> Input or Output Voltages (except AS) -2 to 7 v 

Vee Supply Voltage -2to7 v 

VA9(2) AS Voltage -2 to t3.5 v 

Vpp Program Supply Voltage -2 to t4 v 

Notes: 1. Except for the ratmg "Operatmg Temperature Range", stresses above those listed 1n the Table "Absolute Max1mum Ratmgs" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specijication is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum DC voltage on Input or Output is -o.5V with possible undershoot to -2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vee +0.5V with possible overshoot to Vee +2V for a period less than 20ns. 

_2,_t2-'-------------I:.V ~~mWl1:~?1i ____________ _ 
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Table 3. Operating Modes 

Mode E G 

Read Word-wide VIL VIL 

Read Byte-wide Upper V1L V1L 

Read Byte-wide Lower V1L V1L 

Output Disable V1L V1H 

Program V1L Pulse V1H 

Verify X V1L 

Program Inhibit V1H V1H 

Standby V1H X 

Electronic Signature ViL V1L 

Note: X = V1H or V1L, V10 = 12V ± 0.5V 

Table 4. Electronic Signature 

Identifier AO Q7or Q6or 
Q15 Q14 

Manufacturer's Code V1L 0 0 

Device Code V1H 1 0 

Table 5. Read Mode DC Characteristics <1> 
(TA = 0 to 70 oc; Vee= 5V ± 10%; Vpp =Vee) 

Symbol Parameter 

lu Input Leakage Current 

ILO Output Leakage Current 

Icc Supply Current 

Icc Supply Current 

lcc1 Supply Current (Standby) TTL 

lcc2 Supply Current (Standby) CMOS 

lpp Program Current 

los Output Short Circuit Current 

V1L Input Low Voltage 

V1H (4) Input High Voltage 

VoL Output Low Voltage 

VoH Output High Voltage TTL 

M27C800 

BVTEVpp A9 QO-Q7 Q8-Q14 Q15A-1 

VIH X Data Out Data Out Data Out 

V1L X Data Out Hi·Z ViH 

V1L X Data Out Hi-Z V1L 

X X Hi-Z Hi-Z Hi-Z 

Vpp X Data In Data In Data In 

Vpp X Data Out Data Out Data Out 

Vpp X Hi-Z Hi-Z Hi-Z 

X X Hi-Z Hi-Z Hi-Z 

V1H V1o Codes Codes Code 

Q5 or Q4or Q3or Q2or Q1 or QOor Hex 
Q13 Q12 Q11 Q10 Q9 as Data 

1 0 0 0 0 0 20h 

1 1 0 0 1 0 B2h 

Test Condition Min Max Unit 

OV,;VIN ,;Vee ±1 j.iA 

OV,; VouT,; Vee ±10 !!A 

E = VJL, G = VJL, 70 rnA louT= OmA, f = 8Mhz 

E = v,L, G = v,L, 50 rnA louT= OmA, f = 5MHz 

E=VIH 1 rnA 

E > Vcc-0.2V 100 !!A 

Vpp =Vee 10 IJ.A 

Note 2 and 3 100 rnA 

-0.3 0.8 v 

2 Vee+ 1 v 

loL = 2.1mA 0.4 v 

loH = -400j.J.A 2.4 v 

Notes: 1. Vee must be appl1ed simultaneously with or before VPP and removed Simultaneously with or after Vpp. 
2. Sampled only, not 1 00% tested. 
3. Output shortcircuited for no more than one second. No more than one output shorted at a time. 
4. Maximum DC voltage on Output is Vee +0.5V. 

--------------------------- ~~~@~~~9~------------------------3_1 __ 12 

309 



M27C800 

Table 6. Read Mode AC Characteristics <1> 
(TA = 0 to 70 oc; Vee= 5V ± 10%; Vpp =Vee) 

M27C800 

Symbol A It Parameter Test Condition -100 -120 

Min 

IAVQV lAce Address Valid to Output Valid E = VIL, G = VIL 

IBHQV tsr BYTE High to Output Valid E = V1L, G = V1L 

IELQV IcE Chip Enable Low to Output Valid G =VIL 

Output Enable Low to Output -
IGLQV IcE Valid E= V1L 

IBLOZ (2) Ism BYTE Low to Output E = VIL, G = ViL Hi-Z 

tEHQZ (2) toF Chip Enable High to Output Hi-Z G=VIL 0 

IGHQZ (2) I oF 
Output Enable High to Output E=VIL 0 Hi-Z 

lAX OX loH 
Address Transition to Output E = VIL, G = VIL 5 Transition 

IBLOX loH BYTE Low to Output Transition E = V1L, G = V1L 5 

Notes: 1. Vee must be applied Simultaneously w1th or before VPP and removed Simultaneously or after Vpp 
2. Sampled only, not 100% tested. 

Figure 3. Word-Wide Read Mode AC Waveforms 

AO-A18 

tAX OX 

E 

i3 

00-015 DATA OUT 

Note: BYTEVPP = v," 

Max Min Max 

100 120 

100 120 

100 120 

50 60 

40 50 

40 0 50 

40 0 50 

5 

5 

Hi-Z 

AI01596 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

..::4/..:..:12=--------------/ifi ~~ttlgm~~'l-------------
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Figure 4. Byte-Wide Read Mode AC Waveforms 

A-1.AO·A18 

00-07 DATA OUT 
Hi-Z 

AI01597 

Figure 5. BYTE Transition AC Waveforms 

AO-A18 VALID 

A-1 1\ VALID 

" 1:" tAVOV-
-~ 

tAX OX 

BYTEVpp 
~ 1 

tBHOV-+ 

00-07 DATA OUT DATA OUT 

~ tBLOX 

08-015 " Hi-Z 
DATA OUT 

f+-tBLOZ 

AI01598 

Note: E and G ~ V" 

~ SGS·1HOMSON 5/12 --------------- A..""fl il!O©JB©~n.lii~@l\!0~ -------------...::.:...:.::; 
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AC Measurement Conditions Figure 7. AC Testing Load Circuit 

Input Rise and Fall Times 

Input Pulse Voltages 

< 20ns 

0.4Vto2.4V 

Input and Output Timing Ref. Voltages O.BV to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 6. AC Testing Input Output Waveforms 

2.4V~ 

0.4V 

2.0V 

0.8V 

DEVICE 
UNDER 
TEST 

1.3V 

T 
AI00826 CL includes JIG capacitance 

Table 7. Capacitance (1l (TA = 25 °C, f = 1 MHz) 

Symbol Parameter Test Condition 

C1N 
Input Capacitance (except BYTEVpp) V!N=OV 

Input Capacitance (BYTEVpp) V!N=OV 

CoUT Output Capacitance VouT=OV 

Note: 1. Sampled only, not 1 00% tested. 

Table 8. Programming Mode DC Characteristics (1l 
(T A = 25 oc; Vee = 6.25V ± 0.25V; Vpp = 12.5V ± 0.3V) 

Symbol Parameter Test Condition 

lu Input Leakage Current OSViNSVcc 

Icc Supply Current 

lpp Program Current E=VIL 

V!L Input Low Voltage 

V!H Input High Voltage 

VoL Output Low Voltage loL=2.1mA 

VoH Output High Voltage TTL loH =-2.5mA 

V1o A9Voltage 

Min 

Min 

-0.3 

2.4 

3.5 

11.5 

Note: 1. Vee must be applied simultaneously with or before VPP and removed simultaneously or after VPP . 

Max 

10 

120 

12 

Max 

±1 

50 

50 

0.8 

Vcc+0.5 

0.4 

12.5 

AIOOB28 

Unit 

pF 

pF 

pF 

Unit 

jlA 

rnA 

rnA 

v 
v 
v 
v 
v 

.::::cs,_;_:12=------------ iifi ~~m~«~-------------
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Table 9. Programming Mode AC Characteristics <11 
(TA = 25 °C; Vee = 6.25V ± 0.25V; Vpp = 12.5V ± 0.3V) 

Symbol All Parameter 

lA VEL lAs Address Valid to Chip Enable Low 

tovEL los Input Valid to Chip Enable Low 

IVPHAV lvPs Vpp High to Address Valid 

lveHAV tvcs Vee High to Address Valid 

leLEH lpw Chip Enable Program Pulse Width 

leHOX loH Chip Enable High to Input Transition 

IQXGL toes 
Input Transition to Output Enable 
Low 

tGLOV toe Output Enable Low to Output Valid 

tGHOZ (2) toFP Output Enable High to Output Hi-Z 

fGHAX tAH Output Enable High to Address 
Transition 

Test Condition Min 

2 

2 

2 

2 

9.5 

2 

2 

0 

0 

Notes: 1. Vee must be applied somultaneously woth or before VPP and removed simultaneously or after v ••. 
2. Sampled only, not 1 00% tested. · 

Figure 8. Programming and Verify Modes AC Waveforms 

AO·AIB VALID 

- lA VEL -+j 
00·015 

., 
DATA IN DATA OUT 

j;tOVEL+ -+f- +tEHOX 

BYTEVpp 

tVPHAV_. -f-tGLOV 

Vee 

tVeHAV_. 

f\--1 
tELEH -1+---+ ---tOXGL 

: 

'+----PROGRAM ---+ii+--- VERIFY --+l 

M27C800 

Max Unit 

!15 

J.IS 

!15 

J.IS 

10.5 !15 

J.IS 

!15 

120 ns 

130 ns 

ns 

-

tGHOZ 

tGHAX 

AI01599 

_____________ !W ~~;;m~~~~-----------.....;..;.7,=12 
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DEVICE OPERATION 
The operating modes of the M27C800 are listed in 
the Operating Modes Table. A single 5V supply is 
required in the read mode. All inputs are TTL com
patible except for Vpp and 12V on A9 for the 
Electronic Signature. 
Read Mode 
The M27C800 has two organisations, Word-wide 
and Byte-wide. The organisation is selected by the 
signal level on the BYTEVpp pin. When BYTEVpp 
is at V1H the Word-wide organisation is selected and 
the 015A-1 pin is used for 015 Data Output. When 
the BYTEVpp pin is at V1L the Byte-wide organisa
tion is selected and the 015A-1 pin is used for the 
Address Input A-1. When the memory is logically 
regarded as 16 bit wide, but read in the Byte-wide 
organisation, then with A-1 at V1L the lower 8 bits of 
the 16 bit data are selected and with A-1 at V1H the 
upper 8 bits of the 16 bit data are selected. 
The M27C800 has two control inputs, both of which 
must be logically active in order to obtain data at 
the outputs. In addition the Word-wide or Byte- wide 
organisation must be selected. 
The E signal is the power control and should be 
used for device selection. The G signal is the output 
control and shou.!Q be usec!_to gate data to the 
output pins. With E=VIL and G=VIL the output data 
will be valid in a time tAvov after the all address lines 
are valid and stable. 
The Chip Enable to Output Valid time tELov is equal 
to the Address Valid to output Va.!l.d time tAvov. 
When the Addresses are valid and E=VIL, the out
put data is valid after a time of tGLOV from the falling 
edge of the Output Enable signal. 
Standby Mode 
The M27C800 has a standby mode which reduces 
the active current from SOmA (f = 5MHz) to 1 OOJJA. 
The standby mode is ente.r.ed by applying a CMOS 
high level Vee -D.2V to E. When in the standby 
mode the outputs a@ in an high impedance state, 
independant of the G input level. 
Output Disable Mode 
When EPROMs are used in memory arrays two line 
output control should be used. This function uses 
the output disable mode which allows: 

a. the lowest possible power consumption 

b. complete assurance that output bus contention 
will not occur 

For the best use of the two control lines E and G, 
the input E should be d~coded and used as the 
primary selection, while G should be made a com
mon connection to all memories in the array. G 
should be connected to the READ signal of the 
system bus. This will ensure that all deselected 
devices are in the low power standby mode and 
that the output lines are only active when data is 
required from a particular memory device. 

System Considerations 
The power switching characteristics of Advanced 
CMOS EPROMs require careful! decoupliing of the 
supplies to the devices. The supply current Icc has 
three segments of importance to the system de
signer: the standby current, the active current and 
the transient peaks tl}at are produced by the falling 
and rising edges of E. 
The magnitude of the transient current peaks is 
dependant on the capacititive and inductive loading 
of the device outputs. The associated transient 
voltage peaks can be supressed by complying with 
the two line output control and by properly selected 
decoupling capacitors. It is recommended that a 
0.1J.1F ceramic capacitor is used on every device 
between Vee and Vss. This should be a high fre
quency type of low inherent inductance and should 
be placed as close as possible to· the device. In 
addition, a 4.7J.1F electrolytic capacitor should be 
used between Vee and Vss for every eight devices. 
This capacitor should be mounted near the power 
supply connection point. The purpose of this ca
pacitor is to overcome the voltage drop caused by 
the inductive effects of PCB traces. 
Programing 
When first delivered, and after erasure for UV 
EPROMs, all bits are in the "1" logic state (Output 
High). Data with both "1's" and "D's" is applied and 
the "Os"' are programed into the memory array. For 
programing Vee is raised to 6.25V. The M27C800 
is in the Progr_am Mode when Vpp is at 12.75V, G 
is at V1H and E is pulsed to V1L. Data to be progra
med is applied 16 bits in parallel to the data output 
pins 00-015. 
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Figure 9. Programming Flowchart 

Vee= 6.25V, Vpp = 12.5V 

CHECK ALL WORDS 

BYTEVpp =VtH 
1st: Vee= sv 

2nd: Vee= 4.2V 

PRESTO IV Program Algorithm 

AI00745B 

Th~ PRESTO IV Algorithm allows the whole 8 
Megabit array to be programed with a guaranteed 
margin in a typical time of 5 seconds. The algorithm 
applies a series of 1 O!J.S program pulses to each 
word until a correct verify is made. During program
ing and verify a MARGIN MODE circuit is automat
ically activated to guarantee that each cell is 
programed with an adequate margin. No overpro
gram pulse is applied since the verify in MARGIN 
MODE provides the neccessary threshold margin 
for each cell. 

Program Inhibit 

Multiple M27C800s may be programed in parallel 
with different data. This is done by putting in parallel 

M27C800 

all inputs except E and G. With Vee at 6.25V and 
Vpp ~ 12.5V, data should be applied to all dev!Qes 
and G placed at VtH. Low level pulses on the E of 
one device will program that device. 

Program Verify 
After each program pulse a verify read is made by 
reading the_9ata output with Vee at 6.25V, Vpp at 
12.5V and G placed at VtL. 

Electronic Signature 
The Electronic Signature Mode allows a binary 
code to be read from the EPROM which identifies 
the Manufacturer and Device Type. These codes 
are intended to be used to match the programing 
equipment to the device being programed and its 
corresponding algorithm. 

The Electronic Signature Mode is activated by ap
plying a voltage Vto of 12V to the Address line A9 
and VtL to all other Address lines, with E and G at 
VtL and BYTE at VtH· The identifier bytes may be 
read from either QO-Q7 or Q8-Q15. With Address 
line AO at VtL the byte output is the Manufacture's 
code, with AO at VtH the byte identifies the Device 
Type. The codes for the SGS-THOMSON 
M27C800 are given in Table 4. 

Erasure 
The erasure of the M27C800 begins when the cells 
are exposed to light of wavelengths shorter than 
approximately 4000 A. Sunlight and some types of 
fluorescent lamps have wavelengths in the 3000 -
4000 A range. Constant exposure to room level 
fluorescent lighting could erase a typical EPROM 
in about 3 years, while it takes approximately 170 
hours to cause erasure when exposed to direct 
sunlight. To prevent accidental erasure it is recom
mended that opaque labels be placed over the 
M27C800 window. 

The erase procedure for the M27C800 is exposure 
to UV light with a wavelength of 2537 A. The 
integrated dose (UV intensity x time) for erasure 
should be a minimum of 15 W-sec/cm2• The erase 
time with this dosage is 15 to 20 minutes using an 
UV lamp with 12,000 !J.W/cm2 rating. The M27C800 
should be placed within 2.5cm of the lamp tube 
during erasure. No filter should be used on the 
lamp. 
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ORDERING INFORMATION SCHEME 

Example: M27C800 -100 F 1 

Speed Package Temperature Range 

-100 100 ns F FDIP42W 1 Oto7ooc 

-120 120ns M 8044 

For a list of available options (Speed, Package, etc ... ) refer to the current Memory Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you . 
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FDIP42W • 42 pin Ceramic Frit-seal DIP, with window 

Symb mm Inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

B 0.40 0.55 0.016 0.022 

81 1.27 1.52 0.050 0.060 

c 0.22 0.31 0.009 0.012 

D 54.81 2.158 

E 15.40 15.80 0.606 0.622 

E1 14.50 14.90 0.571 0.587 

e1 2.54 - - 0.100 - -
e3 50.80 - - 2.000 - -
eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

K - - - - - -
K1 - - - - - -
a 40 15° 40 15° 

N 42 42 
FDIP42W 

81 

E1 E 

FDIPW-b 

Drawing is out of scale 
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S044 - 44 lead Plastic Small Outline, 525 mils body width 

mm -- inches 
Symb 

Typ Min Max Typ Min Max 

A 2.42 -·- 2.62 0.095 -0.103 

A1 0.22 0.23 0.009 0.010 

A2 2.25 2.35 0.089 0.093 

B 0.50 0.020 

c 0.10 0.25 0.004 0.010 

D 28.10 28.30 1.106 1.114 

E 13.20 13.40 0.520 0.528 
-

e - 1.27 - - - 0.050 - -
H-- 15.90 16.10 - 0.626 0.634 

L 0.80 - - 0.031 - -
a 30 - - 30 - -

N 44 44 

CP 0.10 0.004 . --

8044 

.~& 
A[j{ kyc 

D 

i 

I 
I 

E H I 

SO-b 

Drawing is out of scale 
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M27C160 

16 Megabit (2Meg x 8 or 1 Meg x 16) UV EPROM 

• FAST ACCESS TIME: 140ns 
• WORD-WIDE or BYTE-WIDE 

CONFIGURABLE 
• 16 Megabit, 42 Pin, MASK ROM COMPATIBLE 
• LOW POWER CONSUMPTION 

- Active Current 70mA at 8MHz 
- Standby Current 1 OOIJA 

• PROGRAMMING VOLTAGE 12.5V ± 0.3V 
• PROGRAMMING TIME of AROUND 50sec. 

(PRESTO Ill ALGORITHM) 
• SPECIFICATION VARIATION: Please refer to 

the last page of this data sheet for 
specification variation on Electronic 
Signature. 

DESCRIPTION 

The M27C160 is a 16 Megabit UV erasable and 
programmable memory (EPROM) ideally suited for 
microprocessor systems requiring large data or 
program storage. It is organised as either 2Meg 
words of 8 bit or 1 Meg words of 16 bit. The pin-out 
is compatible with a 16 Megabit Mask ROM. 
The 42 pin Window Ceramic Frit-Seal package has 
a transparent lid which allows the user to expose 
the chip to ultraviolet light to erase the bit pattern. 
A new pattern can then be written rapidly to the 
device by following the programming procedure. 

Table 1. Signal Names 

AO-A19 Address Inputs 

Q0-07 Data Outputs 

as- 014 Data Outputs 

Q15A-1 Data Output I Address Input 

E Chip Enable 

G Output Enable 

BYTEVpp Byte Mode I Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

42 

FDIP42W (F) 

Figure 1. Logic Diagram 

AO-A19 

E 

G 

BYTEVpp 

20 

Vee 

M27C160 

Vss 

Q15A-1 

Q0-014 

AI00739B 
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Table 2. Absolute Maximum Ratings <11 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature -40 to 125 oe 

Te1AS Temperature Under Bias -50 to 125 oe 

TsTG Storage Temperature -65 to 150 oe 

V1o<2l Input or Output Voltages (except A9) -2to7 v 

Vee Supply Voltage -2to7 v 
VA9(2) A9 Voltage -2to 13.5 v 
Vpp Program Supply Voltage -2 to 14 v 

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specHication is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS· THOMSON SURE Program and other 
relevant qualijy documents. 

2. Minimum DC voltage on Input or Output is -0.5V with possible undershoot to -2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vee +0.5V with possible overshoot to Vee +2V for a penod less than 20ns. 

Figure 2. DIP Pin Connections 

A18 A19 
A17 AS 

A7 A9 
A6 A10 
AS A11 

A4 A12 
A3 A13 

A2 A14 
A1 A15 

AO A16 
E BYTEVpp 

Vss Vss 
G 015A-1 

00 07 

08 014 
01 06 
09 013 
02 05 

010 012 

03 04 
011 Vee 

AI00740 

DEVICE OPERATION 

The operating modes of the M27C160 are listed in 
the Operating Modes Table. A single 5V supply is 
required in the read mode. All inputs are TIL com
patible except for Vpp and 12V on A9 for the 
Electronic Signature. 

Read Mode 

The M27C160 has two organisations, Word-wide 
and Byte-wide. The organisation is selected by the 
signal level on the BYTEVPP pin. When BYTEVpp 
is at V1H the Word-wide organisation is selected and 
the Q15A-1 pin is used forQ15 Data Output. When 
the BYTEVpp pin is at V1L the Byte-wide organisa
tion is selected and the Q15A-1 pin is used for the 
Address Input A-1. When the memory is logically 
regarded as 16 bit wide, but read in the Byte-wide 
organisation, then with A-1 at V1L the lower 8 bits of 
the 16 bit data are selected and with A-1 at V1H the 
upper 8 bits of the 16 bit data are selected. 

The M27C160 has two control inputs, both of which 
must be logically active in order to obtain data at 
the outputs. In addition the Word-wid~ or Byte- wide 
organisation must be selected. The E signal is the 
power control and should be used for device selec
tion. The G signal is the output control and should 
be u~d to gate data to the output pins. With E=VIL 
and G=VIL the output data will be valid in a time 
tAvav after the all address lines are valid and stable. 
The Chip Enable to Output Valid time tELav is equal 
to the Address Valid to output VaJLd time tAvav. 
When the Addresses are valid and E=VIL, the out
put data is valid after a time of tGLav from the falling 
edge of the Output Enable signal. 

Standby Mode 

The M27C160 has a standby mode which reduces 
the active current from SOmA (f = 5MHz) to 1 OOj.tA. 
The standby mode is entei_ed by applying a CMOS 
high level Vee -D.2V to E. When in the standby 
mode the outputs a.@ in an high impedance state, 
independant of the G input level. 

=21..:..:10::...._ __________ ~ ~~m•~«~------------
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Table 3. Operating Modes 

Mode E G 

Read Word-wide V1L V1L 

Read Byte-wide Upper V1L V1L 

Read Byte-wide Lower VIL VIL 

Output Disable VIL V1H 

Program V1L Pulse V1H 

Verify X V1L 

Program Inhibit V1H V1H 

Standby V1H X 

Electronic Signature V1L V1L 

Note: X = VrH or VtL, Vro = 12V ± 0.5V 

Table 4. Electronic Signature 

Identifier AD Q7or Q6or 
Q15 Q14 

Manufacturer's Code V1L 0 0 

Device Code VIH 1 0 
.. Note: See Spec1flcatron Vanatron (Ref. 94·07) on last page . 

Table 5. Read Mode DC Characteristics <1> 
(TA = 0 to 70 oc; Vee= 5V ± 10%; Vpp =Vee) 

Symbol Parameter 

lu Input Leakage Current 

ILO Output Leakage Current 

Icc Supply Current 

Icc Supply Current 

lcct Supply Current {Standby) TTL 

lec2 Supply Current {Standby) CMOS 

lpp Program Current 

los Output Short Circuit Current 

V1L Input Low Voltage 

VIH (4) Input High Voltage 

VoL Output Low Voltage 

VoH Output High Voltage TTL 

M27C160 

BVTEVpp A9 QO-Q7 QB-014 Q15A-1 

VIH X Data Out Data Out Data Out 

V1L X Data Out Hi·Z V1H 

ViL X Data Out Hi-Z V1L 

X X Hi·Z Hi·Z Hi-Z 

Vpp X Data In Data In Data In 

Vpp X Data Out Data Out Data Out 

Vpp X Hi-Z Hi-Z Hi·Z 

X X Hi-Z Hi·Z Hi-Z 

V1H V10 Codes Codes Code 

QS or Q4or Q3 or Q2or Q1 or QO or Hex 
Q13 Q12 Q11 Q10 Q9 QB Data 

1 0 0 0 0 0 20h 

1 1 0 0 0 1 B1h 

Test Condition Min Max Unit 

OVSVIN SVcc ±1 JlA 

OV s Vour S Vee ±10 JlA 

E = VIL, G = VIL, 70 rnA lour = OmA, f = 8Mhz 

E = VIL, G = VIL, 50 rnA lour= OmA, f = 5MHz 

E=VIH 1 mA 

E > Vee-0.2V 100 JlA 

Vpp =Vee 10 JlA 

Note 2 and 3 100 rnA 

--0.3 0.8 v 
2 Vee+ 1 v 

loL = 2.1mA 0.4 v 
loH = -400JlA 2.4 v 

Notes: 1. Vee must be applied srmultaneously wrth or before Vee and removed srmultaneously wrth or after Vee. 
2. Sampled only, not 100% tested. 
3. Output shortcircurted for no more than one second. No more than one output shorted at a time. 
4. Maximum DC voltage on Output is Vee +0.5V. 
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Table 6. Read Mode AC Characteristics <1l 
(TA = 0 to 70 °C; Vee= 5V ± 10%; Vpp =Vee) 

Symbol A It Parameter Test Condition 
M27C160 

-140 -150 -200 

Min Max Min Max Min Max 

IAVQV lAce 

IBHQV 1sT 

IELQV IcE 

IGLQV toE 

IBLQZ (2) lsTD 

IEHQZ (2) !oF 

tGHQZ (2) !oF 

tAXa X toH 

taLQX toH 

Address Valid to Output 
Valid 

BYTE High to Output Valid 

Chip Enable Low to Output 
Valid 

Output Enable Low to 
Output Valid 

BYTE Low to Output 
Hi-Z 

Chip Enable High to 
Output Hi-Z 

Output Enable High to 
Output Hi-Z 

Address Transition to 
Output Transition 

BYTE Low to Output 
Transition 

140 

140 

140 

50 

50 

0 50 0 

0 50 0 

0 5 

0 5 

Notes: 1. Vee must be applied simultaneously wfth or before Ypp and removed Simultaneously or after Vee 
2. Sampled only, not 100% tested. 

Figure 3. Word-Wide Read Mode AC Waveforms 

AO-A19 

!AXQX 

e 

G 

Q0-015 DATA OUT 

Note: BVTEVPP = v," 

150 200 

150 200 

150 200 

60 70 

50 60 

50 0 60 

50 0 60 

5 

5 

Hi-Z 

AI00741 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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Figure 4. Byte-Wide Read Mode AC Waveforms 

A-1,AO-A19 

tAX OX 

E" 

G 

Hi-Z 
00-07 DATA OUT 

AI00742 

Note: BYTEV •• = v,L 

Figure 5. BYTE Transition AC Waveforms 

AO-A19 VALID 

A-1 VALID "-
1\ II 

1:- IAVOV- h tAX OX 

BYTEVpp 
~ l 

tBHOV-+ 

00-07 DATA OUT DATA OUT 

~ IBLOX 

Hi-Z 

~ 
DATA OUT 

~IBLOZ 

08-015 

AI00743 
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AC Measurement Conditions Figure 7. AC Testing Load Circuit 

Input Rise and Fall Times 

Input Pulse Voltages 

Input and Output Timing Ref. Voltages 

< 20ns 

0.4V to 2.4V 

0.8Vto2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 6. AC Testing Input Output Waveforms 

2.4V~ 

0.4V 

2.0V 

O.BV 

DEVICE 
UNDER 
TEST 

1.3V 

T 
AI00826 CL includes JIG capacitance 

Table 7. Capacitance (IJ (TA = 25 ac, f = 1 MHz) 

Symbol Parameter Test Condition 

CIN 
Input Capacitance (except BYTEVpp) V1N = OV 

Input Capacitance (BYTEVpp) V1N =OV 

GoUT Output Capacitance VouT=OV 

Note: I. Sampled only, noll 00% tested. 

Table 6. Programming Mode DC Characteristics (t) 
(TA = 25 ac; Vee= 6.25V ± 0.25V; Vpp = 12.5V ± 0.3V) 

Symbol Parameter Test Condition 

lu Input Leakage Current 0:5VIN:5Vcc 

icc Supply Current 

lpp Program Current E=VIL 

V1L Input Low Voltage 

V1H Input High Voltage 

VoL Output Low Voltage loL = 2.1mA 

VoH Output High Voltage TTL loH=-2.5mA 

V1o A9 Voltage 

Min 

Min 

-0.3 

2.4 

3.5 

11.5 

Note: I. Vee must be applied simu~aneously with or before Vpp and removed simultaneously or after VPP. 

IN914 

3.3kQ 

Max 

10 

120 

12 

Max 

±1 

50 

50 

0.8 

Vee+ 0.5 

0.4 

12.5 

AI00828 

Unit 

pF 

pF 

pF 

Unit 

f!A 

mA 

mA 

v 
v 
v 
v 
v 
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Table 9. Programming Mode AC Characteristics <1> 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.5V ± 0.3V) 

Symbol A It Parameter 

lA VEL lAs Address Valid to Chip Enable Low 

tavEL tos Input Valid to Chip Enable Low 

lvPHAV tvps Vpp High to Address Valid 

lvCHAV tvcs Vee High to Address Valid 

lELEH lpw Chip Enable Program Pulse Width 

lEHQX loH Chip Enable High to Input Transition 

taxoL toES 
Input Transition to Output Enable 
Low 

lGLQV toE Output Enable Low to Output Valid 

lGHOZ (2) lDFP Output Enable High to Output Hi-Z 

tGHAX tAH Output Enable High to Address 
Transition 

Test Condition Min 

2 

2 

2 

2 

45 

2 

2 

0 

0 

Notes: 1. Vee must be applied simultaneously wtth or before VPP and removed simultaneously or after VPP. 
2. Sampled only, not 1 00% tested. 

Figure 8. Programming and Verify Modes AC Waveforms 

AO-A19 VALID 

+- IAVEL -+j 
Q0-015 

1\ 
DATA IN DATA OUT 

j; tOVEL-+ --+-~tEHQX 

BYTEVpp 

tVPHAV__. ~1-tGLQV 

Vee 

tVeHAV--+ 

'----' 
tELEH-- 1---rtQXGL 

: 

;..._---PROGRAM ---.;---VERIFY-. 

M27C160 

Max Unit 

fJ.S 

fJ.S 

fJ.S 

!iS 

55 !iS 

!iS 

!iS 

120 ns 

130 ns 

ns 

,...--

tGHQZ 

tGHAX 

AI00744 
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Figure 9. Programming Flowchart 

Vee= 6.25V, Vpp = 12.5V 

CHECK ALL WORDS 

BYTEVpp =VrH 
1st: Vee= ev 

2nd: V cc = 4.2V 

Output Disable Mode 

AI010448 

When EPROMs are used in memory arrays two line 
output control should be used. This function uses 
the output disable mode which allows: 

a. the lowest possible power consumption 

b. complete assurance that output bus contention 
will not occur 

For the best use of the two control lines E and G, 
the input E should be d~coded and used as the 
primary selection, while G should be made a COil}: 
men connection to all memories in the array. G 
should be connected to the READ signal of the 
system bus. This will ensure that all deselected 
devices are in the low power standby mode and 
that the output lines are only active when data is 
required from a particular memory device. 

System Considerations 

The power switching characteristics of Advanced 
CMOS EPROMs require careful! decoupliing of the 
supplies to the devices. The supply current Icc has 
three segments of importance to the system de
signer: the standby current, the active current and 
the transient peaks Q!at are produced by the falling 
and rising edges of E. 

The magnitude of the transient current peaks is 
dependant on the capacititive and inductive loading 
of the device outputs. The associated transient 
voltage peaks can be supressed by complying with 
the two line output control and by properly selected 
decoupling capacitors. It is recommended that a 
0.1 11F ceramic capacitor is used on every device 
between Vee and Vss. This should be a high fre
quency type of low inherent inductance and should 
be placed as close as possible to the device. In 
addition, a 4.7J.LF electrolytic capacitor should be 
used between Vee and Vss for every eight devices. 
This capacitor should be mounted near the power 
supply connection point. The purpose of this ca
pacitor is to overcome the voltage drop caused by 
the inductive effects of PCB traces. 

Programing 

When first delivered, and after erasure for UV 
EPROMs, all bits are in the "1" logic state (Output 
High). Data with both "1 's" and "O's" is applied and 
the "Os"' are programed into the memory array. For 
programing Vee is raised to 6.25V. The M27C16_Q 
is in the Progr.am Mode when Vpp is at 12.75V, G 
is at VrH and E is pulsed to VrL. Data to be progra
med is applied 16 bits in parallel to the data output 
pins QO - 015. 

PRESTO Ill Programming Algorithm 

The PRESTO Ill Algorithm allows the whole 16 
Megabit array to be programed with a guaranteed 
margin in a typical time of 52.5 seconds. The 
algorithm applies a series of 50J.LS program pulses 
to each word until a correct verify is made. During 
programing and verify a MARGIN MODE circuit is 
automatically activated to guarantee that each cell 
is programed with an adequate margin. No over
program pulse is applied since the verify in MAR
GIN MODE provides the neccessary threshold 
margin for each cell. 

Program Inhibit 

Multiple M27C160s may be programed in parallel 
with different data"-This i0one by putting in parallel 
all inputs except E and G. With Vee at 6.25V and 
Vpp !!! 12.5V, data should be applied to all dev]9es 
and G placed at VrH. Low level pulses on the E of 
one device will program that device. 

Program Verify 

After each program pulse a verify read is made by 
reading the data output with Vee at 6.25V, Vpp at 
12.5V and G placed at VrL. 

Electronic Signature 

See Specification Variation (Ref. 94-07) on last 
page. 

The Electronic Signature Mode allows a binary 
code to be read from the EPROM which identifies 
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the Manufacturer and Device Type. These codes 
are intended to be used to match the programing 
equipment to the device being programed and its 
corresponding algorithm. 

The Electronic Signature Mode is activated by ap
plying a voltage V1o of 12V to the Addr~ss lin~A9 
and V1L to all other Address lines, with E and G at 
V1L and BYTE at V1H. The identifier bytes may be 
read from either 00-07 or 08-015. With Address 
line AO at V1L the byte output is the Manufacture's 
code, with AO at V1H the byte identifies the Device 
Type. The codes for the SGS-THOMSON 
M27C160 are given in Table 4. 

Erasure 

The erasure of the M27C160 begins when the cells 
are exposed to light of wavelengths shorter than 

ORDERING INFORMATION SCHEME 

M27C160 

approximately 4000 A. Sunlight and some types of 
fluorescent lamps have wavelengths in the 3000 -
4000 A range. Constant exposure to room level 
fluorescent lighting could erase a typical EPROM 
in about 3 years, while it takes approximately 170 
hours to cause erasure when exposed to direct 
sunlight. To prevent accidental erasure it is recom
mended that opaque labels be placed over the 
M27C160 window. 

The erase procedure for the M27C160 is exposure 
to UV light with a wavelength of 2537 A. The 
integrated dose (UV intensity x time) for erasure 
should be a minimum of 15 W-sec/cm2• The erase 
time with this dosage is 15 to 20 minutes using an 
UV lamp with 12,000 jlW/cm2 rating. The M27C160 
should be placed within 2.5cm of the lamp tube 
during erasure. No filter should be used on the 
lamp. 

Example: M27C160 -200 F 1 

Speed Package Temperature Range 

-140 140 ns F FDIP42W 1 Oto 70 oc 
-150 150 ns 

-200 200 ns 

For a list of available options (Speed, Package, etc ... ) refer to the current Memory Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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FDIP42W - 42 pin Ceramic Frit-seal DIP, with window 

Symb mm inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

B 0.40 0.55 0.016 0.022 

81 1.27 1.52 0.050 0.060 

c 0.22 0.31 0.009 0.012 

D 54.81 2.158 

E 15.40 15.80 0.606 0.622 

E1 14.50 14.90 0.571 0.587 

e1 2.54 - - 0.100 - -
e3 50.80 - - 2.000 - -
eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

K 8.56 8.71 0.337 0.343 

K1 20.19 20.45 0.795 0.805 

a 40 15° 40 15° 

N 42 42 

FDIP42W 

81 

E1 E 

FDIPW-b 

Drawing is out of scale 
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M27C160 
16 Megabit (2Meg x 8 or 1 Meg x 16) 

UV EPROM and OTP ROM 

• FAST ACCESS TIME 
- 1 DOns (Random Address) 

• WORD-WIDE or BYTE-WIDE 
CONFIGURABLE 

• 16 Megabit MASK ROM COMPATIBLE 

• LOW POWER CONSUMPTION 
- Active Current 70mA at 8MHz 

- Standby Current 1 00~ 
• PROGRAMMING VOLTAGE 12.5V ± 0.3V 

• PROGRAMMING TIME of AROUND 1 Osee. 
(PRESTO IV ALGORITHM) 

• FDIP42W and S044 PACKAGES 

DESCRIPTION 

The M27C160 is a 16 Megabit UV erasable and 
programmable memory (EPROM) ideally suited for 
microprocessor systems requiring large data or 
program storage. It is organised as either 2Meg 
words of 8 bit or 1 Meg words of 16 bit. The pin-out 
is compatible with a 16 Megabit Mask ROM. 

The 42 pin Window Ceramic Frit-Seal package has 
a transparent lid which allows the user to expose 
the chip to ultraviolet light to erase the bit pattern. 
A new pattern can then be written rapidly to the 
device by following the programming procedure. 

For applications where the content is programmed 
only one time and erasure is not required, the 
M27C160 is offered in 44 pin Plastic Small Outline 
package. 

Table 1. Signal Names 

AO-A19 Address Inputs 

00-07 Data Outputs 

08-014 Data Outputs 

Q15A-1 Data Output I Address Input 

E Chip Enable 

G Output Enable 

BYTEVpp Byte Mode I Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

PRODUCT PREVIEW 

.2 

FDIP42W (F) 8044 (M) 

Figure 1. Logic Diagram 

Vee 

20 
015A-1 

AO·A19 

00·014 

M27C160 

BYTEVpp 

Vss 
AI00739B 

1112 
This is prel1m1nary information on a new product now 1n development. Deta1ls are subject to change without notice. 
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M27C160 

Figure 2A. DIP Pin Connections Figure 28. SO Pin Connections 

NC 44 NC 
A1S A19 

A1S 43 A19 
A17 AS 

A17 42 AS 
A? A9 

A? 41 A9 
A6 A10 

A6 40 A10 
A5 A11 

A5 39 A11 
A4 A12 

A4 3S A12 
A3 A13 

A3 37 A13 
A2 A14 

A2 36 A14 
A1 A15 

A1 10 35 A15 
AO A16 

AO 11 M27C160 34 A16 
E BYTEVpp E 12 33 BYTEVpp 

Vss Vss 
Vss 13 32 Vss G a15A-1 G 14 31 a15A-1 

ao a? 
ao 15 30 a? 

as a14 
as 16 29 a14 

a1 a6 
a1 17 a6 

a9 a13 
a9 1S a13 

a2 a5 
a2 19 26 a5 

a10 a12 
a1o 25 a12 

a3 a4 
a3 a4 

a11 Vee a11 Vee 
AI00740 

AI01264 

Warning: NC = No Connection 

Table 2. Absolute Maximum Ratings <1> 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature --40 to 125 oc 

TeJAS Temperature Under Bias -50 to 125 oc 

TsrG Storage Temperature -65 to 150 oc 
V1o 12> Input or Output Voltages (except A9) -2to 7 v 
Vee Supply Voltage -2to 7 v 

VAS 12l A9 Voltage -2 to 13.5 v 
Vpp Program Supply Voltage -2 to 14 v 

Notes: 1. Except for the rating 'Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum DC voltage on Input or Output is -{).5V with possible undershoot to -2.0V for a period less than 20ns. Maximum DC 
voHage on Output is Vee +0.5V with possible overshoot to Vee +2V for a period less than 20ns. 

::::.211.:.=::2'------------ r.r'/ SGS·1HOMSON ----------~~~~o;y ~ li!iJQ~©WJ@llljiJ©I\l 
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Table 3. Operating Modes 

Mode E G 

Read Word-wide VtL VtL 

Read Byte-wide Upper VtL VtL 

Read Byte-wide Lower VtL VtL 

Output Disable VtL VtH 

Program VtL Pulse VtH 

Verify X VtL 

Program Inhibit VtH VtH 

Standby VtH X 

Electronic Signature VtL VtL 

Note: X = v," or VIL, v,o = 12V ± 0.5V 

Table 4. Electronic Signature 

Identifier AO 07or Q6or 
015 014 

Manufacturer's Code VtL 0 0 

Device Code VtH 1 0 

Table 5. Read Mode DC Characteristics <1> 
(TA = 0 to 70 oc; Vee= 5V ± 10%; Vpp =Vee) 

Symbol Parameter 

lu Input Leakage Current 

ILO Output Leakage Current 

Icc Supply Current 

Icc Supply Current 

lcc1 Supply Current (Standby) TTL 

lcc2 Supply Current (Standby) CMOS 

lpp Program Current 

los Output Short Circuit Current 

VtL Input Low Voltage 

VtH (4) Input High Voltage 

VoL Output Low Voltage 

VoH Output High Voltage TTL 

M27C160 

BVTEVpp A9 QO-Q7 as- 014 Q15A-1 

VtH X Data Out Data Out Data Out 

VtL X Data Out Hi-Z VtH 

VtL X Data Out Hi-Z VtL 

X X Hi-Z Hi-Z Hi-Z 

Vpp X Data In Data In Data In 

Vpp X Data Out Data Out Data Out 

Vpp X Hi-Z Hi-Z Hi-Z 

X X Hi-Z Hi-Z Hi-Z 

VtH Vto Codes Codes Code 

Q5or Q4or Q3or Q2or 01 or ao or Hex 
013 012 011 010 09 QB Data 

1 0 0 0 0 0 20h 

1 1 0 0 0 1 B1h 

Test Condition Min Max Unit 

OVSVtNSVcc ±1 J.LA 

OV S VouT S Vee ±10 J.LA 

E = VtL, G = VtL, 70 mA louT = OmA, f = BMhz 

E = VtL, G = VtL, 50 mA louT= OmA, f = 5MHz 

E=VtH 1 mA 

E> Vce-0.2V 100 J.LA 

Vpp =Vee 10 J.LA 

Note 2 and 3 100 mA 

--0.3 0.8 v 
2 Vee+ 1 v 

loL = 2.1mA 0.4 v 
loH = -400J.LA 2.4 v 

Notes: 1. Vee must be applied Simultaneously wtth or before VPP and removed Simultaneously w1th or after Vpp. 
2. Sampled only, not 1 00% tested. 
3. Output shortcircuited for no more than one second. No more than one output shorted at a time. 
4. Maximum DC voltage on Output is Vee +0.5V. 

----------------------------- ~~~©~~:~~~~ -------------------------=3/~12 
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Table 6. Read Mode AC Characteristics <1> 
(TA = 0 to 70 oc; Vee= 5V ± 10%; Vpp =Vee) 

M27C160 
Symbol All Parameter Test Condition -100 -120 

Min 

1AVQV lAce Address Valid to Output Valid E = V1L, G = V1L 

IBHQV lsr BYTE High to Output Valid E = V1L, G = V1L 

IELQV IcE Chip Enable Low to Output Valid G=VIL 

Output Enable Low to Output -
IGLOV loE Valid E = V1L 

IBLOZ (2) Ism 
BYTE Low to Output E = V1L, G = V1L Hi-Z 

IEHQZ (2) loF Chip Enable High to Output Hi-Z G =VIL 0 

IGHQZ (2) IDF 
Output Enable High to Output E=VIL 0 Hi-Z 

lAX ax toH 
Address Transition to Output E = V1L. G = V1L 5 Transition 

IBLQX toH BYTE Low to Output Transition E = V1L, G = V1L 5 

Notes: 1. Vee must be applied Simultaneously w1th or before Vpp and removed simultaneously or after Vpp 
2. Sampled only, not 1 00% tested. 

Figure 3. Word-Wide Read Mode AC Waveforms 

AO-A19 

IAXQX 

E 

G 

Q0-015 DATA OUT 

Note: BYTEVPP = VrH 

Max Min Max 

100 120 

100 120 

100 120 

50 60 

40 50 

40 0 50 

40 0 50 

5 

5 

Hr-Z 

Al00741 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

_::_41.:..:12=----------- ~ SCS·lHOMSON .. ..,.1 lllJO©OO©~il.li!©'DW©~~~ ---------------
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M27C160 

Figure 4. Byte-Wide Read Mode AC Waveforms 

A-1,AO-A19 

IAXOX -1+--~ 

Hi-Z 
00-07 DATA OUT 

AI00742 

Note: BYTEVpp = V1L 

Figure 5. BYTE Transition AC Waveforms 

AO-A19 VALID 

A-1 
., 

VALID " 
~ IAVOV- -~.--- tAX OX 

BYTEVpp 
----'\ I 

!BHOV-+ 

00-07 DATA OUT DATA OUT 

~ tBLQX 

08-015 " 
Hi-Z 

DATA OUT 

1+-tBLOZ-:1 

AI00743 

Note: E and G = VIL 

------------ t:r'l SGS·lHOMSON __________ ..;;.5/~12 
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M27C160 

AC Measurement Conditions Figure 7. AC Testing Load Circuit 

Input Rise and Fall Times 

Input Pulse Voltages 

< 20ns 

0.4Vto 2.4V 

Input and Output Timing Ref. Voltages O.SV to 2.0V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 6. AC Testing Input Output Waveforms 

2.4V~ 

0.4V 

2.0V 

O.BV 

DEVICE 
UNDER 
TEST 

1.3V 

T 
Al00826 CL includes JIG capacitance 

Table 7. Capacitance (1) (TA = 25 oc, f = 1 MHz ) 

Symbol Parameter Test Condition 

C1N 
Input Capacitance (except BYTEVpp) V1N =OV 

Input Capacitance (BYTEVpp) ViN=OV 

GouT Output Capacitance VouT=OV 

Note: 1. Sampled only, not 1 00% tested. 

Table 8. Programming Mode DC Characteristics (1) 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.5V ± 0.3V) 

Symbol Parameter Test Condition 

lu Input Leakage Current O:>V1N:>Vcc 

Icc Supply Current 

lpp Program Current E=ViL 

V1L Input Low Voltage 

v,H Input High Voltage 

VoL Output Low Voltage loL = 2.1mA 

VoH Output High Voltage TTL loH=-2.5mA 

V1o A9 Voltage 

Min 

Min 

-o.3 
2.4 

3.5 

11.5 

Note: 1. Vee must be applied simultaneously with or before VPP and removed simultaneously or alter VPP. 

Max 

tO 

120 

12 

Max 

±t 

50 

50 

0.8 

Vee+ 0.5 

0.4 

12.5 

AI00828 

Unit 

pF 

pF 

pF 

Unit 

I!A 

mA 

mA 

v 

v 
v 

v 
v 

"'6'..;.;'2:;.._ ___________ Fii ~itm~~cm-------------
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Table 9. Programming Mode AC Characteristics <1> 
(TA = 25 oc; Vee= 6.25V ± 0.25V; Vpp = 12.5V ± 0.3V) 

Symbol A It Parameter 

tAVEL lAs Address Valid to Chip Enable Low 

Ia VEL los Input Valid to Chip Enable Low 

lvPHAV lvps Vpp High to Address Valid 

tveHAv tves Vee High to Address Valid 

tELEH lpw Chip Enable Program Pulse Width 

tEHOX toH Chip Enable High to Input Transition 

IQXGL IQES 
Input Transition to Output Enable 
Low 

IGLQV toE Output Enable Low to Output Valid 

IGHOZ {2) IDFP Output Enable High to Output Hi-Z 

tGHAX IAH Output Enable High to Address 
Transition 

Test Condition Min 

2 

2 

2 

2 

9.5 

2 

2 

0 

0 

Notes: I. Vee must be apphed simultaneously w1th or before Vpp and removed Simultaneously or alter Vpe. 
2. Sampled only, not 100% tested. 

Figure 8. Programming and Verify Modes AC Waveforms 

AO-At9 VALID 

f+- lA VEL -+j 
00·015 i DATA IN DATA OUT II. 

j.. tOVEL _. -9- f+tEHOX 

BYTEVpp 

tVPHAV-9 ~-tGLOV 

Vee 

tVeHAV-9 

:'---' 
tELEH-~ 1---+ 1-tQXGL 

: 

: 
: 

,.._ ___ PROGRAM ---~--VERIFY---+! 

M27C160 

Max Unit 

j1S 

j.LS 

j1S 

j.LS 

10.5 j.LS 

j.LS 

j.LS 

120 ns 

130 ns 

ns 

.----

tGHOZ 

tGHAX 

AI00744 

-------------- i.W ~!i©lH~Wi ------------""7/..;,_12 
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M27C160 

DEVICE OPERATION 

The operating modes of the M27C160 are listed in 
the Operating Modes Table. A single 5V supply is 
required in the read mode. All inputs are TIL com
patible except for Vpp and 12V on A9 for the 
Electronic Signature. 

Read Mode 

The M27C160 has two organisations, Word-wide 
and Byte-wide. The organisation is selected by the 
signal level on the BYTEVPP pin. When BYTEVPP 
is at V1H the Word-wide organisation is selected and 
the 015A-1 pin is used for 015 Data Output. When 
the BYTEVpp pin is at V1L the Byte-wide organisa
tion is selected and the 015A-1 pin is used for the 
Address Input A-1. When the memory is logically 
regarded as 16 bit wide, but read in the Byte-wide 
organisation, then with A-1 at V1L the lower 8 bits of 
the 16 bit data are selected and with A-1 at V1H the 
upper 8 bits of the 16 bit data are selected. 

The M27C160 has two control inputs, both of which 
must be logically active in order to obtain data at 
the outputs. In addition the Word-wide or Byte- wide 
organisation must be selected. 

The E signal is the power co_!!lrol and should be 
used for device selection. The G signal is the output 
control and shouJQ be us eel__ to gate data to the 
output pins. With E=VIL and G=VIL the output data 
will be valid in a time IAvov after the all address lines 
are valid and stable. 

The Chip Enable to Output Valid time IELov is equal 
to the Address Valid to output Valid time IAvov. 
When the Addresses are valid and E=VIL, the out
put data is valid after a time of IGLOV from the falling 
edge of the Output Enable signal. 

Standby Mode 

The M27C160 has a standby mode which reduces 
the active current from SOmA (f = 5MHz) to 1 OOf!A. 
The standby mode is ente.!_ed by applying a CMOS 
high level Vee -o.2V to E. When in the standby 
mode the outputs a~§ in an high impedance state, 
independant of the G input level. 

Output Disable Mode 

When EPROMs are used in memory arrays two line 
output control should be used. This function uses 
the output disable mode which allows: 

a. the lowest possible power consumption 

b. complete assurance that output bus contention 
will not occur 

For the best use of the two control lines E and G, 
the input E should be decoded and used as the 
primary selection, while G should be made a com
mon connection to all memories in the array. G 
should be connected to the READ signal of the 
system bus. This will ensure that all deselected 
devices are in the low power standby mode and 
that the output Jines are only active when data is 
required from a particular memory device. 

System Considerations 

The power switching characteristics of Advanced 
CMOS EPROMs require careful! decoupliing of the 
supplies to the devices. The supply current Icc has 
three segments of importance to the system de
signer: the standby current, the active current and 
the transient peaks tl:!at are produced by the falling 
and rising edges of E. 

The magnitude of the transient current peaks is 
dependant on the capacititive and inductive loading 
of the device outputs. The associated transient 
voltage peaks can be supressed by complying with 
the two line output control and by properly selected 
decoupling capacitors. It is recommended that a 
0.1f!F ceramic capacitor is used on every device 
between Vee and Vss. This should be a high fre
quency type of low inherent inductance and should 
be placed as close as possible to the device. In 
addition, a 4.7f!F electrolytic capacitor should be 
used between Vee and Vss for every eight devices. 
This capacitor should be mounted near the power 
supply connection point. The purpose of this ca
pacitor is to overcome the voltage drop caused by 
the inductive effects of PCB traces. 

Programing 

When first delivered, and after erasure for UV 
EPROMs, all bits are in the "1" logic state (Output 
High). Data with both "1 's" and "O's" is applied and 
the "Os"' are programed into the memory array. For 
programing Vee is raised to 6.25V. The M27C160 
is in the ProQ!:.am Mode when Vpp is at 12.75V, G 
is at V1H and E is pulsed to ViL· Data to be progra
med is applied 16 bits in parallel to the data output 
pins 00-015. 

_Bi_12 ____________ 1:ii ~itm2m~~~~-------------
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Figure 9. Programming Flowchart 

Vee= 6.25V, Vpp = 12.5V 

CHECK ALL WORDS 

BYTEVpp =VIH 
1st: Vee= ev 

2nd: Vee= 4.2V 

PRESTO IV Program Algorithm 

AI00745B 

The PRESTO IV Algorithm allows the whole 16 
Megabit array to be programed with a guaranteed 
margin in a typical time of 1 0 seconds. The algo
rithm applies a series of 1 OJlS program pulses to 
each word until a correct verify is made. During 
programing and verify a MARGIN MODE circuit is 
automatically activated to guarantee that each cell 
is programed with an adequate margin. No over
program pulse is applied since the verify in MAR
GIN MODE provides the neccessary threshold 
margin for each cell. 

Program Inhibit 

Multiple M27C160s may be programed in parallel 
with different data. This is done by putting in parallel 

M27C160 

all inputs except E and G. With Vee at 6.25V and 
VPP ~ 12.5V, data should be applied to all devjfes 
and G placed at V1H. Low level pulses on the E of 
one device will program that device. 

Program Verify 

After each program pulse a verify read is made by 
reading the_data output with Vee at 6.25V, Vpp at 
12.5V and G placed at V1L. 

Electronic Signature 

The Electronic Signature Mode allows a binary 
code to be read from the EPROM which identifies 
the Manufacturer and Device Type. These codes 
are intended to be used to match the programing 
equipment to the device being programed and its 
corresponding algorithm. 

The Electronic Signature Mode is activated by ap
plying a voltage V1o of 12V to the Address line A9 
and V1L to all other Address lines, with E and G at 
V1L and BYTE at V1H. The identifier bytes may be 
read from either 00-07 or 08-015. With Address 
line AO at V1L the byte output is the Manufacture's 
code, with AO at V1H the byte identifies the Device 
Type. The codes for the SGS-THOMSON 
M27C160 are given in Table 4. 

Erasure 

The erasure of the M27C160 begins when the cells 
are exposed to light of wavelengths shorter than 
approximately 4000 A. Sunlight and some types of 
fluorescent lamps have wavelengths in the 3000 -
4000 A range. Constant exposure to room level 
fluorescent lighting could erase a typical EPROM 
in about 3 years, while it takes approximately 170 
hours to cause erasure when exposed to direct 
sunlight. To prevent accidental erasure it is recom
mended that opaque labels be placed over the 
M27C160 window. 

The erase procedure for the M27C160 is exposure 
to UV light with a wavelength of 2537 A. The 
integrated dose (UV intensity x time) for erasure 
should be a minimum of 15 W-sec/cm2. The erase 
time with this dosage is 15 to 20 minutes using an 
UV lamp with 12,000 J.1W/cm2 rating. The M27C160 
should be placed within 2.5cm of the lamp tube 
during erasure. No filter should be used on the 
lamp. 

_____________ ~ ~i©IH~£~ ____________ s.:.;_1_12 
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M27C160 

ORDERING INFORMATION SCHEME 

Example: M27C160 -100 F 1 

Speed Package Temperature Range 

-100 100ns F FDIP42W 1 Oto70°C 

-120 120 ns M 8044 

For a list of available options (Speed, Package, etc ... ) refer to the current Memory Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

/ ----------I:.W ~~m~~~ ------------
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M27C160 

FDIP42W - 42 pin Ceramic Frit-seal DIP, with window 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 5.71 0.225 

A1 0.50 1.78 0.020 0.070 

A2 3.90 5.08 0.154 0.200 

B 0.40 0.55 0.016 0.022 

81 1.27 1.52 0.050 0.060 

c 0.22 0.31 0.009 0.012 

D 54.81 2.158 

E 15.40 15.80 0.606 0.622 

E1 14.50 14.90 0.571 0.587 

e1 2.54 - - 0.100 - -
e3 50.80 - - 2.000 - -
eA 16.17 18.32 0.637 0.721 

L 3.18 4.10 0.125 0.161 

s 1.52 2.49 0.060 0.098 

K - - - - - -
K1 - - - - - -
0: 40 15° 40 15° 

N 42 42 

FDIP42W 

81 

E1 E 

FDIPW-b 

Drawing is out of scale 
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M27C160 

5044 - 44 lead Plastic Small Outline, 525 mils body width 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 2.42 2.62 0.095 0.103 

A1 0.22 0.23 0.009 0.010 

A2 2.25 2.35 0.089 0.093 

B 0.50 0.020 

c 0.10 0.25 0.004 0.010 

D 28.10 28.30 1.106 1.114 

E 13.20 13.40 0.520 0.528 

e 1.27 - - 0.050 - -

H 15.90 16.10 0.626 0.634 

L 0.80 - - 0.031 - -

a 30 - - 30 - -

N 44 44 

CP 0.10 0.004 

S044 

I 
E H ' I 

SO·b 

Drawing is out of scale 
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~ SGS·THOMSON 
~.., L [K'A]O©OO@~[b~©'D'OO@lK!lD©® M28F256 

256K (32K x 8, Chip Erase) FLASH MEMORY 

• FAST ACCESS TIME: 90ns 

• 1 ,000 ERASE/PROGRAM CYCLES 

• 12V PROGRAMMING VOLTAGE 

• TYPICAL BYTE PROGRAMMING TIME 1 DOlls 
(PRESTO F PROGRAMMING) 

• ELECTRICAL CHIP ERASE IN 1s RANGE 

• EXTENDED TEMPERATURE RANGES 

• INTEGRATED PROGRAM/ERASE STOP 
TIMER 

DESCRIPTION 
The M28F256 FLASH MEMORY is a non-volatile 
memory which may be erased electrically at the 
chip level and programmed byte-by-byte. It is or
ganised as 32K bytes of 8 bits. It uses a command 
register architecture to select the operating modes 
and thus provides a simple microprocessor inter
face. The M28F256 FLASH MEMORY is suitable 
for applications where the memory has to be repro
grammed in the equipment. The access time of 
1 DOns makes the device suitable for use in high 
speed microprocessor systems. 

Table 1. Signal Names 

AO- A14 Address Inputs 

DQO-DQ? Data Inputs I Outputs 

E Chip Enable 

G Output Enable 

w Write Enable 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

August1994 

-~0 
PDIP32 (P) PLee32 (K) 

Figure 1. Logic Diagram 

Vee Vpp 

15 8 

DQO-DQ7 

M28F256 

Vss 
AI00688B 
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M28F256 

Figure 2A. DIP Pin Connections 

Vpp[ 1 '-./ 32 ~Vee 
NC[ 2 31 ow 
NC[ 3 30 ] NC 

A12 [ 4 29 Q A14 

A7[ 5 28 ] A13 

AS [ s 27 ]AS 

A5 [ 7 2S ] A9 

A4 8 
M28F25S 

25 ] A11 

A3 9 24 ]G 
A2 10 23 ] ~10 
A1 11 22 ]E 
AO 12 21 ] DQ7 

DQO 13 20 DQS 

DQ1 14 19 ] DQ5 

DQ2 15 18 DQ4 

Vss 1S 17 DQ3 

AI00689 

Warnmg: NC =No Connect1on 

Table 2. Absolute Maximum Ratings 

Symbol Parameter 

TA Ambient Operating Temperature 

TsrG Storage Temperature 

V1o Input or Output Voltages 

Vee Supply Voltage 

VAs A9 Voltage 

Vpp Program Supply Voltage, during Erase 
or Programming 

Figure 28. LCC Pin Connect~ons 

A7 

AS 

AS 

A4 
A3 

A2 

A1 

AO 

DQO 

G)32 

T""C\1 C/}(")-.::f"Ll)(O 

00 UlOOOO 
DD>DDDD 

Warning: NC =No Connection 

Value 

grade 1 Oto 70 
grade 3 -40 to 125 
gradeS -40 to 85 

--£510 150 

-0.610 7 

--o.Sto 7 

-0.610 13.5 

-0.610 14 

A14 

A13 

AS 

A9 

A11 

G 
A10 

E 
DQ7 

AI00690 

Unit 

oc 

oc 
v 
v 
v 

v 
Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table" Absolute Maximum Ratings" may cause 
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those 
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods 
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents. 

DEVICE OPERATION 

The M28F256 FLASH MEMORY employs a tech
nology similar to a 256K EPROM but adds to the 
device functionality by providing electrical erasure 
and programming. These functions are managed 
by a command register. The functions that are 
addressed via the command register depend on 
the voltage applied to the VPP, program voltage, 

input. When Vpp is less than or equal to 6.5V, the 
command register is disabled and M28F256 func
tions as a read only memory providing operating 
modes similar to an EPROM (Read, Output Dis
able, Electronic Signature Read and Standby). 
When Vpp is raised to 12V the command register 
is enabled and this provides, in addition, Erase and 
Program operations. 
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READ ONLY MODES, Vpp :5 6.5V 

For all Read Only Modes, except Standby Mode, 
the Write Enable input W should be High. In the 
Standby Mode this input is 'don't care'. 
Read Mode. The M28F256 has two enable inputs, 
E and G, both of which must be Low in order .!9 
output data from the memory. The Chip Enable (E) 
is the power control and shQuld be used for device 
selection. Output Enable (G) is the output control 
and should be used to gate data on to the output, 
independant of the device selection. 

Standby Mode. In the Standby Mode the maxi
mum supply current is reduced from 30mA to 
200flA. The device is placed in the StandQj' Mode 
by applying a High to the Chip Enable (E) input. 
When in the Standby Mode the outputs are in a high 
imped_i!nce state, independant of the Output En
able (G) input. 

Output Disable Mode. When the Output Enable 
(G) is High the outputs are in a high impedance 
state. 
Electronic Signature Mode. This mode allows the 
read out of two binary codes from the device which 
identify the manufacturer and device type. This 
mode is intended for use by programming equip
ment to automatically select the correct erase and 
programming algorithms. The Electronic Signature 
Mode is active when a high voltC!f]e (1 1_JiV to 13V) 
is applied to address line A9 with E and G Low. With 
AO Low the output data is the manufacturer code, 
when AO is High the output is the device type code. 
All other address lines should be maintained Low 
while reading the codes. The electronic signature 
may also be accessed in Read/Write modes. 

Table 3. Operations (1l 

Vpp Operation E 

Read Only VpPL Read V1L 

Output Disable V1L 

Standby YIH 

Electronic Signature V1L 

Read/Write (21 VPPH Read V1L 

Write V1L 

Output Disable V1L 

Standby VIH 

Notes: 1. X= VIL or VrH 

2. Refer also to the Command Table 

M28F256 

READ/WRITE MODES, 11.4V :5 Vpp :512.6V 
When Vpp is High both read and write operations 
may be performed. These are defined by the con
tents of an internal command register. Commands 
may be written to this register to set-up and exe
cute, Erase, Erase Verify, Program, Program Verify 
and Reset modes. Each of these modes needs 2 
cycles. Every mode starts with a write operation to 
set-up the command, this is followed by either read 
or write operations. The device expects the first 
cycle to be a write operation and does not corrupt 
data at any location in memory. Read mode is 
set-up with one cycle only and may be followed by 
any number of read operations to output data. 
Electronic Signature Read mode is set-up with one 
cycle and followed by a read cycle to output the 
manufacturer or device codes. 
A write to the command register is made by_bringing 
WLowwhile Eis Low. The falling edgeofWiatches 
Addresses, while the rising edge latches Data, 
which are used for those commands that require 
address inputs, command input or provide data 
output. 
The supply voltage Vee and the program voltage 
Vpp can be applied in any order. When the device 
is powered up or when Vpp is :5 6.5V the contents 
of the command register default to DOh, thus auto
matically setting-up Read operations. In addition a 
specific command may be used to set the com
mand register to DOh for reading the memory. 
The system designer may chose to provide a con
stant high Vpp and use the register commands for 
all operations, or to switch the Vpp from low to high 
only when needing to erase or program the mem
ory. 

G w A9 DQO- DQ7 

VIL V1H A9 Data Output 

ViH VIH X Hi-Z 

X X X Hi-Z 

V1L V1H V1D Codes 

V1L V1H A9 Data Output 

V1H V1L Pulse A9 Data Input 

V1H V1H X Hi-Z 

X X X Hi-Z 
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M28F256 

Table 4. Electronic Signature 

Identifier AO DQ7 DQ6 DQS 

Manufacturer's Code v,L 0 0 

Device Code ViH 1 0 

Table 5. Commands <1> 

Command Cycles 
1st Cycle 

Operation AO·A14 

Read 1 Write X 

Electronic 2 Write X Signature 

Setup Erase/ 
2 

Write X 

Erase 

Erase Verify 2 Write AO·A14 

Setup Program/ 
2 

Write X 

Program 

Program Verify 2 Write X 

Reset 2 Write X 

Note: 1. X= v,L or v,H 

READ/WRITE MODES (cont'd) 

If the device is deselected during Erasure, Pro
gramming or Verification it will draw active supply 
currents until the operations are terminated. 

Read Mode. The Read Mode is the default at 
power up or may be set-up by writing OOh to the 
command register. Subsequent read operations 
output data from the memory. The memory remains 
in the Read Mode until a new command is written 
to the command register. 

Electronic Signature Mode. In order to select the 
correct erase and programming algorithms for on
board programming, the manufacturer and devices 
code may be read directly. It is not neccessary to 
apply a high voltage to A9 when using the com
mand register. The Electronic Signature Mode is 
set-up by writing 90h to the command register. The 
following read cycle, with address inputs OOOOh or 
0001 h, output the manufacturer or device type 
codes. The command is terminated by writing an
other valid command to the command register (for 
example Reset). 

1 

1 

DQ4 DQ3 DQ2 DQ1 DQO Hex Data 

0 0 0 0 0 20h 

0 1 0 0 0 DASh 

2nd Cycle 

DQO-DQ7 Operation AO·A14 DQO-DQ7 

OOh 

SOh 
Read OOOOh 20h 

Read 0001h OA8h 

20h 

Write X 20h 

OAOh Read X Data Output 

40h 

Write AO·A14 Data Input 

OCOh Read X Data Output 

OFFh Write X OFFh 

Erase and Erase Verify Modes. The memory is 
erased by first Programming all bytes to OOh, the 
Erase command then erases them to OFFh. The 
Erase Verify command is then used to read the 
memory byte-by-byte for a content of OFFh. 

The Erase Mode is set-up by writing 20h to the 
command register. The write cycle is then repeated 
to start the er~e operation. Erasure starts on the 
rising edge of W during this second cycle. Erase is 
followed by an Erase Verify which reads an ad
dressed byte. 

Erase Verify Mode is set-up by writing OAOh to the 
command register and at the same time supplying 
the add~ss of the byte to be verified. The rising 
edge of W during the set-up of the first Erase Verify 
Mode stops the Erase operation. The following 
read cycle is made with an internally generated 
margin voltage applied, reading OFFh indicates 
that all bits of the addressed byte are fully erased. 
The whole contents of the memory are verified by 
repeating the Erase Verify Operation, first writing 
the set-up code OAOh with the address of the byte 
to be verified and then reading the byte contents in 
a second read cycle . 

..;.;4,..;..17'-------------I..V ~~m~il~~-------------
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As the Erase algorithm flow chart shows, when the 
data read during Erase Verify is not OFFh, another 
Erase operation is performed and verification con
tinues from the address of the last verified byte. The 
command is terminated by writing another valid 
command to the command register (for example 
Program or Reset). 
Program and Program Verify Modes. The Pro
gram Mode is set-up by writing 40h to the command 
register. This is followed by a second write cycle 
which latches the address and data of the byte to 
be programmed. The rising edge of W during this 
second cycle starts the programming operation. 
Programming is followed by a Program Verify of the 
data written. 

AC MEASUREMENT CONDITIONS 

Input Rise and Fall limes 

Input Pulse Voltages 

Input and Output liming Ref. Voltages 

s 10ns 

0.45V to 2.4V 

0.8Vto2V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.4V ~ ..................... -- --·· 2.0V 

• --------------------- -- ---· O.BV 
0.45V 

Al00827 

Table 6. Capacitance <1> (TA = 25 oc, f = 1 MHz) 

M28F256 

Program Verify Mode is set-up by-writing_QCOh to 
the command register. The rising edge of W during 
the set-up of the Program Verify Mode stops the 
Programming operation. The following read cycle, 
of the address already latched during program
ming, is made with an internally generated margin 
voltage applied, reading valid data indicates that all 
bits have been programmed. 
Reset Mode. This command is used to safely abort 
Erase or Program Modes. The Reset Mode is 
set-up and performed by writing twice OFFh to the 
command register. The command should be fol
lowed by writing a valid command to the the com
mand register (for example Read). 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL includes JIG capacitance 

AI00828 

Symbol Parameter Test Condition Min Max Unit 

CrN Input Capacitance VrN=OV 6 pF 

Cour Output Capacitance Vour=OV 12 pF 

Note: 1. Sampled only, not 100% tested 

----------- ':r'l SGS•1HOMSON -----------=5/::...;1:.:...7 .. ...,, ~o~rn~~ 
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M28F256 

Table 7. DC Characteristics 
(TA = 0 to 70 oc, -40 to 85 oc or-40 to 125 oc; Vee= 5V ± 5% or 5V ± 10%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OV~VIN~Vcc ±1 l!A 

ILO Output Leakage Current OV ~ VouT ~Vee ±10 !1A 
Icc Supply Current (Read) E = V1L, f = 5MHz 30 mA 

lcc1 
Supply Current (Standby) TTL E=VIH 1 mA 

Supply Current (Standby) CMOS E= Vee± 0.2V 200 !1A 
lcc2 (ll Supply Current (Programming) During Programming 10 mA 

lcc3(1l Supply Current (Program Verify) During Verify 30 mA 

Icc• (ll Supply Current (Erase) During Erasure 15 mA 

Ices (l) Supply Current (Erase Verify) During Erase Verify 30 mA 

ILPP Program Leakage Current Vpp ~Vee ±100 !1A 

lpp Program Current (Read or Vpp >Vee 200 !1A 
Standby) 

Vpp ~Vee ±100 !1A 
lppj(1) Program Current (Programming) Vpp = VPPH, During Programming 30 mA 

IPP2(l) Program Current (Program Vpp = VPPH, During Verify 5 mA 
Verify) 

IPP3(l) Program Current (Erase) Vpp = VPPH, During Erase 30 mA 

lpp.''l Program Current (Erase Verify) Vpp = VPPH, During Erase Verify 5 mA 

VIL Input Low Voltage -o.5 0.8 v 

V1H 
Input High Voltage TTL 2 Vee+ 0.5 v 
Input High Voltage CMOS 0.7Vcc Vee+ 0.5 v 

VoL Output Low Voltage loL = 2.1mA 0.45 v 
Output High Voltage TTL IOH =-2.5mA 2.4 v 

VoH loH=-100!1A 4.1 v 
Output High Voltage CMOS 

loH=-1mA Vcc--o.a v 

VPPL Program Voltage (Read 0 6.5 v Operations) 

VPPH Program Voltage (Read/Write 11.4 12.6 v Operations) 

V1o A9 Voltage (Electronic Signature) 11.5 13 v 
ho ('l A9 Current (Electronic Signature) A9 = V10 500 !1A 

Note: 1. Not 1 00% Tested. Characterisation Data available. 

"'6,...;_17;.._ ___________ i.V ~~m~~~~~ ____________ _ 
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M28F256 

Table SA. Read Only Mode AC Characteristics 
(TA = 0 to 70 °C, -40 to 85 °C, -40 to 125 °C; Vee= 5V ± 5% or 5V ± 10%; OV 5: Vpp 5: 6.5V) 

M28F256 
Symbol A It Parameter Test Condition -90 -10 -12 Unit 

Min Max Min Max Min Max 

IAVAV lAC Read Cycle lime E = V!L, G = VIL 90 100 120 ns 

IAvav lAce 
Address Valid to E = VIL. G = ViL 90 100 120 ns Output Valid 

lELQX ICEL 
Chip Enable Low to G=VIL 0 0 0 ns Output Transition 

IELQV IcE 
Chip Enable Low to 

G=VIL 90 100 120 ns Output Valid 

IGLQX IOEL Output Enable Low to E=VIL 0 0 0 ns Output Transition 

IGLQV toE Output Enable Low to E=ViL 35 40 50 ns Output Valid 

IEHQZ (I) leaF Chip Enable High to G=VIL 0 20 0 30 0 40 ns Output Hi-Z 

IGHQZ(t) Output Enable High to -
loF OutputHi-Z E=VIL 0 20 0 30 0 30 ns 

lAx ax loH Address Transition to E = VIL. G = VIL 0 0 0 ns Output Transition 

Note: 1. Sampled only, not 1 00% tested 

Table 88. Read Only Mode AC Characteristics 
((TA = 0 to 70 oc, -40 to 85 °C, -40 to 125 °C; Vee= 5V ± 5% or 5V ± 10%; OV 5: Vpp 5: 6.5V) 

M28F256 
Symbol All Parameter Test Condition -15 -20 Unit 

Min Max Min Max 

IAVAV IRe Read Cycle lime E = V1L, G = V1L 150 200 ns 

IAVQV lAce Address Valid to Output Valid E = VIL, G = VIL 150 200 ns 

IELQX !eEL Chip Enable Low to Output G=VIL 0 0 ns Transition 

IELQV IcE Chip Enable Low to Output Valid G=VIL 150 200 ns 

IGLQX loEL Output Enable Low to Output E=VIL 0 0 ns Transition 

IGLQV loE Output Enable Low to Output Valid E=VIL 55 60 ns 

IEHQZ(t) tcoF Chip Enable High to Output Hi-Z G=VIL 0 55 0 60 ns 

IGHOZ(I) !oF Output Enable High to Output Hi-Z E=VIL 0 35 0 40 ns 

lAx ax toH 
Address Transition to Output 

E = VIL. G = VIL 0 0 ns Transition 

Note: 1. Sampled only, not 100% tested 

- ----------- t:r'l SGS·lHOMSON __________ 7:..:..11:..:..7 
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M28F256 

Figure 5. Read Mode AC Waveforms 

IAVAV 

AO-A14 

14---IAVOV- tAX OX 

I 
1+--tELOV- IEHOZ-

~ IELOX ----+ 

I 
IGLOV tGHoz----. 

!GLOX 

DOO-D07 DATA OUT 

AI00682 

Figure 6. Read Command Waveforms 

..----------···············-----------Vpp 

tWLWH -j4---+l 

DOO-DQ7 
"'------1: • • • • • • • • • • • • • • • ----1---l'~D;;;A:;::TA~OOULrTrl 

>+--- READ SET-UP --+i - READ ----+1 

AI00683 
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M28F256 

Figure 7. Electronic Signature Command Waveforms 

Vpp 

E 

G 

w 

DQ0-007 

,..---------···············----------

tWLWH ---l<or---1 

~r--~~~IWHDX 
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M28F256 

Table 9A. Read/Write Mode AC Characteristics 
(T A= 0 to 70 oc, -40 to 85 oc or -40 to 125 °C; Vee= 5V ± 5% or 5V ± 1 0%; Vpp = 12V) 

M28F256 

Symbol All Parameter -90 -10 ·12 Unit 

Min Max Min Max Min Max 

lvPHEL Vpp High to Chip Enable Low 100 100 100 ns 

IWHWH3 twc Write Cycle Time 90 100 120 ns 

IAVWL lAs Address Valid to Write Enable Low 0 0 0 ns 

lwLAX IAH Write Enable Low to Address Transition 45 50 60 ns 

IELWL lcs Chip Enable Low to Write Enable Low 15 15 20 ns 

IGHWL Output Enable High to Write Enable Low 0 0 0 JlS 

lovwH los Input Valid to Write Enable High 45 50 50 ns 

IWLWH twp Write Enable Low to Write Enable High 45 50 60 ns (Write Pulse) 

IELEH(2) Chip Enable Low to Chip Enable High 45 45 60 ns (Write Pulse) 

IWHDX loH Write Enable High to Input Transition 10 10 10 ns 

IWHWH1 Duration of Program Operation 95 105 95 105 95 105 JlS 

IWHWH2 Duration of Erase Operation 9.5 10.5 9.5 10.5 9.5 10.5 ms 

IWHEH lcH Write Enable High to Chip Enable High 0 0 0 ns 

IWHWL IWPH Write Enable High to Write Enable Low 20 20 20 ns 

IWHGL Write Enable High to Output Enable Low 6 6 6 j.IS 

IAVQV lAce Addess Valid to data Output 90 100 120 ns 

IE LOX I eEL Chip Enable Low to Output Transition 0 0 0 ns 

IELQV IcE Chip Enable Low to Output Valid 90 100 120 ns 

IGLOX IOEL Output Enable Low to Output Transition 0 0 0 ns 

IGLQV toE Output Enable Low to Output Valid 35 45 50 ns 

IEHQZ (1) ICDF Chip Enable High to Output Hi-Z 20 30 40 ns 

IGHOZ (1) loF Output Enable High to Output Hi-Z 30 ns 

lAX aX loH Address Transition to Output Transition 0 0 0 ns 

Notes: 1. Sampled only, not! 00% tested _ _ 
2. A Write is enabled by a valid combination of Chip Enable (E) and Write Enable (W). When Write is controlled by Chip Enable 

(with a Chip Enable pulse width smaller than Write Enable), all timings should be measured relative to Chip Enable waveform . 

.;..;10:.;..,1:...:.7 ___________ ~ ~~m~~~~~: ____________ _ 
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M28F256 

Table 98. Read/Write Mode AC Characteristics 
(TA = 0 to 70 oc, -40 to 85 oc or-40 to 125 °C; Vee= 5V ± 5% or 5V ± 10%; Vpp= 12V) 

M28F256 

Symbol A It Parameter -15 -20 Unit 

Min Max Min Max 

IVPHEL Vpp High to Chip Enable Low 100 100 ns 

IWHWH3 twc Write Cycle Time 150 200 ns 

lAVWL lAs Address Valid to Write Enable Low 0 0 ns 

IWLAX tAH Write Enable Low to Address Transition 60 75 ns 

tELWL tcs Chip Enable Low to Write Enable Low 20 20 ns 

lGHWL Output Enable High to Write Enable Low 0 0 j.lS 

tovwH los Input Valid to Write Enable High 50 50 ns 

lWLWH lwp Write Enable Low to Write Enable High (Write Pulse) 60 60 ns 

IELEH(2) Chip Enable Low to Chip Enable High (Write Pulse) 60 60 ns 

twHDX toH Write Enable High to Input Transition 10 10 ns 

IWHWH1 Duration of Program Operation 95 105 95 105 j.lS 

lWHWH2 Duration of Erase Operation 9.5 10.5 9.5 10.5 ms 

lwHEH lcH Write Enable High to Chip Enable High 0 0 ns 

IWHWL twPH Write Enable High to Write Enable Low 20 20 ns 

lWHGL Write Enable High to Output Enable Low 6 6 (.15 

lAVOV lAce Addess Valid to data Output 150 200 ns 

IE LOX ICEL Chip Enable Low to Output Transition 0 0 ns 

tELOV IcE Chip Enable Low to Output Valid 150 200 ns 

IGLOX loEL Output Enable Low to Output Transition 0 0 ns 

tGLOV toE Output Enable Low to Output Valid 55 60 ns 

IEHOZ(l) tcoF Chip Enable High to Output Hi-Z 55 60 ns 

IGHOZ (l) toF Output Enable High to Output Hi-Z 35 40 ns 

lAXOX loH Address Transition to Output Transition 0 0 ns 

Notes: 1. Sampled only, not 100% tested _ _ 
2. A Write Is enabled by a valid combination of Chip Enable (E) and Write Enable (W). When Write is controlled by Chip Enable 

(with a Chip Enable pulse width smaller than WrHe Enable), all timings should be measured relative to Chip Enable waveform. 
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M28F256 

Figure 1 0. Erasing Flowchart 

Vpp = 12V 

Vpp < 6.5V, PASS 
AI00692 

PRESTO F ERASE ALGORITHM 
The PRESTO F Erase Algorithm guarantees that 
the device will be erased in a reliable way. The 
algorithm first programs all bytes to OOh in order to 
ensure uniform erasure. The programming follows 
the Presto F Programming Algorithm (see below). 
Erase is set-up by writing 20h to the command 
register, the erasure is started by repeating this 
write cycle. Erase Verify is set~up by writing OAOh 
to the command register together with the address 
of the byte to be verified. The subsequent read 
cycle reads the data which is compared to OFFh. 
Erase Verify begins at address OOOOh and contin
ues to the last address or until the comparison of 
the data to OFFh fails. If this occurs, the address of 
the last byte checked is stored and a new Erase 
operation performed. Erase Verify then continues 
from the address of the stored location . 

Figure 11. Programming Flowchart 

Vpp = 12V 

Vpp < 6.5V, PASS 
AI00691 

PRESTO F PROGRAM ALGORITHM 
The PRESTO F Programming Algorithm applies a 
series of 1 OOJ.LS programming pulses to a byte until 
a correct verify occurs. Up to 25 programming 
operations are allowed for one byte. Program is 
set-up by writing 40h to the command register, the 
programming is started after the next write cycle 
which also latches the address and data to be 
programmed. Program Verify is set-up by writing 
OCOh to the command register, followed by a reaq. 
cycle and a compare of the data read to the data 
expected. During Program and Program Verify op
erations a MARGIN MODE circuit is activated to 
guarantee that the cell is programmed with a safety 
margin. 
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M28F256 

ORDERING INFORMATION SCHEME 

Example: M28F256 -12 X 8 1 TR 

Speed Package Option 

-90 90 ns blank ±10% B PDIP32 TR Tape & Reel 

-10 100 ns X ±5% c PLCC32 3 Packing 

-12 120 ns 6 -40toasoc 

-15 150 ns 

-20 200 ns 

For a list of available options (Speed, Vee Tolerance, Package, etc ... ) refer to the current Memory Shortform 
catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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M28F256 

PDIP32 - 32 pin Plastic DIP, 600 mils width 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 4.83 0.190 

A1 0.38 - O.D15 -
A2 - - - - - -
B 0.41 0.51 0.016 0.020 

81 1.14 1.40 0.045 0.055 

c 0.20 0.30 0.008 0.012 

D 41.78 42.04 1.645 1.655 

E 15.24 15.88 0.600 0.625 

E1 13.46 13.97 0.530 0.550 

e1 2.54 - - 0.100 - -
eA 15.24 - - 0.600 - -
L 3.18 3.43 0.125 0.135 

s 1.78 2.03 0.070 0.080 

a oo 15° oo 15° 

N 32 ·- 32 

PDIP32 

Jffi. A 

E1 E 

PDIP 

Drawing is out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 
mm 

Typ Min 

A 2.54 

A1 1.52 

8 0.33 

81 0.66 

0 12.32 

01 11.35 

02 9.91 

E 14.86 

E1 13.89 

E2 12.45 

e 1.27 -

N 32 

Nd 7 

Ne 9 

CP 
PLCC32 

D 
01 

PLGG 

Drawing is out of scale 

Max 

3.56 

2.41 

0.53 

0.81 

12.57 

11.56 

10.92 

15.11 

14.10 

13.46 

-

0.10 

I 

~ E1 E 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -

32 

7 

9 

I 

D2/E2 B~e 
I I I 

o CP 

M28F256 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 
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M28F256A 

256K (32K x 8, Chip Erase) FLASH MEMORY 

• FAST ACCESS TIME: 90ns 

• LOW POWER CONSUMPTION 
- Standby Current: 200!-IA Max 

• 10,000 ERASE/PROGRAM CYCLES 

• 12V PROGRAMMING VOLTAGE 

• TYPICAL BYTE PROGRAMING TIME 1 011s 
(PRESTO F ALGORITHM) 

• ELECTRICAL CHIP ERASE IN 1s RANGE 

• INTEGRATED ERASE/PROGRAM-STOP 
TIMER 

• EXTENDED TEMPERATURE RANGES 

DESCRIPTION 

The M28F256A FLASH MEMORY is a non-volatile 
memory which may be erased electrically at the 
chip level and programmed byte-by-byte. It is or
ganised as 32K bytes of 8 bits. It uses a command 
register architecture to select the operating modes 
and thus provides a simple microprocessor inter
face. The M28F256A FLASH MEMORY is suitable 
for applications where the memory has to be repro
grammed in the equipment. The access time of 
1 DOns makes the device suitable for use in high 
speed microprocessor systems. 

Table 1. Signal Names 

AO- A14 Address Inputs 

D00-007 Data Inputs I Outputs 

E Chip Enable 

G Output Enable 

w Write Enable 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

August 1994 

0 
PDIP32 (B) PLCC32 (C) 

Figure 1. Logic Diagram 

Vee Vpp 

AO-A14 

w 
E 

G 

15 

M28F256A 

Vss 

8 

000-007 

AI00679B 
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M28F256A 

Figure 2A. DIP Pin Connections 

Vpp 

NC 

NC 

A12 

A7 

A6 
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A4 
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A2 

A1 

AO 

000 
DQ1 
002 

Vss 

1 

2 

3 

4 

s 

6 

7 

s 

9 

10 

11 

12 

13 

14 

1S 

16 

'-../ 32 

31 
30 

29 

2S 

27 

26 

M2SF2S6A ~: 
23 

22 

21 

20 

19 

1S 

17 
A100680 

Vee 
w 
NC 

A14 

A13 

AS 

A9 

A11 

G 
A10 

E 
DQ7 
006 
DQS 
004 
DQ3 

Warning: NC =No Connection 

Table 2. Absolute Maximum Ratings 

Symbol Parameter 

TA Ambient Operating Temperature 

TsrG Storage Temperature 

V1o Input or Output Voltages 

Vee Supply Voltage 

VAg AS Voltage 

Vpp Program Supply Voltage, during Erase 
or Programming 

Figure 28. LCC Pin Connections 

() 
z 

~ M4 
M M3 
AS AS 

A4 A9 

A3 A11 

A2 G 
A1 A10 

AO E 
DQO 007 

&~ gss2HH5 
DD>ODOO 

AI00681 

Warning: NC = No Connection 

Value Unit 

grade 1 Oto70 
grade 3 -40 to 12S oc 
grade 6 -40 toss 

--6S to 1SO oc 
--o.6 to 7 v 
--o.6 to 7 v 
--o.6 to 13.S v 

--o.G to 14 v 

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings' may cause 
permanent damage to the device. These are stress rat1ngs only and operation of the device at these or any other conditions above those 
1nd1cated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rat1ng conditions for extended periods 
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents. 

DEVICE OPERATION 

The M28F256A FLASH MEMORY employs a tech
nology similar to a 256K EPROM but adds to the 
device functionality by providing electrical erasure 
and programming. These functions are managed 
by a command register. The functions that are 
addressed via the command register depend on 
the voltage applied to the Vpp, program voltage, 

input. When Vpp is less than or equal to 6.5V, the 
command register is disabled and M28F256A func
tions as a read only memory providing operating 
modes similar to an EPROM (Read, Output Dis
able, Electronic Signature Read and Standby). 
When Vpp is raised to 12V the command register 
is enabled and this provides, in addition, Erase and 
Program operations. 

=2'..:..17=--------------~ ~~m~~,;j~~ ------=----------
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READ ONLY MODES, Vpp::; 6.5V 

For all Read Only Modes, except Standby Mode, 
the Write Enable input W should be High. In the 
Standby Mode this input is don't care. 

Read Mode. The M2BF256A has two enable in
puts, E and G, both of which must be Low in order 
tg_ output data from the memory. The Chip Enable 
(E) is the power control and sho!!.)d be used for 
device selection. Output Enable (G) is the output 
control and should be used to gate data on to the 
output, independant of the device selection. 

Standby Mode. In the Standby Mode the maxi
mum supply current is reduced from 30mA to 
200!!A. The device is placed in the StandQy Mode 
by applying a High to the Chip Enable (E) input. 
When in the Standby Mode the outputs are in a high 
imped_Ence state, independant of the Output En
able (G) input. 

Q!Jtput Disable Mode. When the Output Enable 
(G) is High the outputs are in a high impedance 
state. 

Electronic Signature Mode. This mode allows the 
read out of two binary codes from the device which 
identify the manufacturer and device type. This 
mode is intended for use by programming equip
ment to automatically select the correct erase and 
programming algorithms. The Electronic Signature 
Mode is active when a high volt<ille (11_J)V to 13V) 
is applied to address line A9 with E and G Low. With 
AO Low the output data is the manufacturer code, 
when AO is High the output is the device type code. 
All other address lines should be maintained Low 
while reading the codes. The electronic signature 
may also be accessed in Read/Write modes. 

Table 3. Operations <1> 

Vpp Operation E 

Read Only VPPL Read VrL 

Output Disable VrL 

Standby VrH 

Electronic Signature VrL 

Read/Write (21 VPPH Read VrL 

Write VrL 

Output Disable VrL 

Standby VrH 

Notes: 1. X ~ VIL or v,H 
2. Refer also to the Command Table 

M28F256A 

READ/WRITE MODES, 11.4V ::; Vpp ::; 12.6V 

When Vpp is High both read and write operations 
may be performed. These are defined by the con
tents of an internal command register. Commands 
may be written to this register to set-up and exe
cute, Erase, Erase Verify, Program, Program Verify 
and Reset modes. Each of these modes needs 2 
cycles. Every mode starts with a write operation to 
set-up the command, this is followed by either read 
or write operations. The device expects the first 
cycle to be a write operation and does not corrupt 
data at any location in memory. Read mode is 
set-up with one cycle only and may be followed by 
any number of read operations to output data. 
Electronic Signature Read mode is set-up with one 
cycle and followed by a read cycle to output the 
manufacturer or device codes. 

A write to the command register is made by__bringing 
W Low while E is Low. The falling edge of W latches 
Addresses, while the rising edge latches Data, 
which are used for those commands that require 
address inputs, command input or provide data 
output. 

The supply voltage Vee and the program voltage 
Vpp can be applied in any order. When the device 
is powered up or when Vpp is::; 6.5V the contents 
of the command register default to DOh, thus auto
matically setting-up Read operations. In addition a 
specific command may be used to set the com
mand register to DOh for reading the memory. The 
system designer may chose to provide a constant 
high Vpp and use the register commands for all 
operations, or to switch the Vpp from low to high 
only when needing to erase or program the mem
ory. All command register access is inhibited when 
Vee falls below the Erase/Write Lockout Voltage 
(VLKO) of 2.5V. 

G w A9 DQO- DQ7 

VrL VrH A9 Data Output 

VrH VrH X Hi-Z 

X X X Hi-Z 

VrL VrH Vro Codes 

VrL VrH A9 Data Output 

VrH VrL Pulse A9 Data Input 

VrH VrH X Hi-Z 

X X X Hi-Z 
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M28F256A 

Table 4. Electronic Signature 

Identifier AO DQ7 DQ6 DQ5 

Manulacturer's Code V1L 0 0 

Device Code V1H 1 0 

Table 5. Commands <1> 

Command Cycles 
1st Cycle 

Operation AO-A14 

Read 1 Write X 

Electronic X Signature 2 Write 

Setup Erase/ 
2 

Write X 

Erase 

Erase Verify 2 Write AO-A14 

Setup Program/ 
2 

Write X 

Program 

Program Verify 2 Write X 

Reset 2 Write X 

Note: 1. X = vll or v,H 

READ/WRITE MODES (cont'd) 

If the device is deselected during Erasure, Pro
gramming or Verification it will draw active supply 
currents until the operations are terminated. 

The device is protected against stress caused by 
long erase or program times. If the end of Erase or 
Programming operations are not terminated by a 
Verify cycle within a maximum time permitted, an 
internal stop timer automatically stops the opera
tion. The device remains in an inactive state, ready 
to start a Verify or Reset Mode operation. 

Read Mode. The Read Mode is the default at 
power up or may be set-up by writing DOh to the 
command register. Subsequent read operations 
output data from the memory. The memory remains 
in the Read Mode until a new command is written 
to the command register. 

Electronic Signature Mode. In order to select the 
correct erase and programming algorithms for on
board programming, the manufacturer and devices 
code may be read directly. It is not neccessary to 

1 

1 

DQ4 DQ3 DQ2 DQ1 DQO Hex Data 

0 0 0 0 0 20h 

0 1 0 1 0 OAAh 

2nd Cycle 

DQO-DQ7 Operation AO-A14 DQO-DQ7 

OOh 

90h 
Read OOOOh 20h 

Read 0001h OAAh 

20h 

Write X 20h 

OAOh Read X Data Output 

40h 

Write AO-A14 Data Input 

OCOh Read X Data Output 

OFFh Write X OFFh 

apply a high voltage to A9 when using the com
mand register. The Electronic Signature Mode is 
set-up by writing 90h to the command register. The 
following read cycle, with address inputs OOOOh or 
0001 h, output the manufacturer or device type 
codes. The command is terminated by writing an
other valid command to the command register (for 
example Reset). 

Erase and Erase Verify Modes. The memory is 
erased by first Programming all bytes to OOh, the 
Erase command then erases them to OFFh. The 
Erase Verify command is then used to read the 
memory byte-by-byte for a content of OFFh. 

The Erase Mode is set-up by writing 20h to the 
command register. The write cycle is then repeated 
to start the er~e operation. Erasure starts on the 
rising edge of W during this second cycle. Erase is 
followed by an Erase Verify which reads an ad
dressed byte. 

Erase Verify Mode is set-up by writing OAOh to the 
command register and at the same time supplying 
the address of the byte to be verified. The rising 

..::.4,.;..;17'-------------~ ~~tm~~~~/j ____________ _ 
364 



edge of W during the set-up of the first Erase Verify 
Mode stops the Erase operation. The following 
read cycle is made with an internally generated 
margin voltage applied, reading OFFh indicates 
that all bits of the addressed byte are fully erased. 
The whole contents of the memory are verified by 
repeating the Erase Verify Operation, first writing 
the set-up code OAOh with the address of the byte 
to be verified and then reading the byte contents in 
a second read cycle. 

As the Erase algorithm flow chart shows, when the 
data read during Erase Verify is not OFFh, another 
Erase operation is performed and verification con
tinues from the address of the last verified byte. The 
command is terminated by writing another valid 
command to the command register (for example 
Program or Reset). 

Program and Program Verity Modes. The Pro
gram Mode is set-up by writing 40h to the command 
register. This is followed by a second write cycle 

AC MEASUREMENT CONDITIONS 

Input Rise and Fall limes 

Input Pulse Voltages 

~ 10ns 

0 .45V to 2.4 V 

Input and Output liming Ref. Voltages O.SV to 2V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.0V 

0.8V 

AI00827 

Table 6. Capacitance <1l (T A = 25 oc, f = 1 MHz ) 

M28F256A 

which latches the address and data of the byte to 
be programmed. The rising edge of W during this 
secind cycle starts the programming operation. 
Programming is followed by a Program Verify of the 
data written. 

Program Verify Mode is set-up by writing_QCOh to 
the command register. The rising edge of W during 
the set-up of the Program Verify Mode stops the 
Programming operation. The following read cycle, 
of the address already latched during program
ming, is made with an internally generated margin 
voltage applied, reading valid data indicates that all 
bits have been programmed. 

Reset Mode. This command is used to safely abort 
Erase or Program Modes. The Reset Mode is 
set-up and performed by writing twice OFFh to the 
command register. The command should be fol
lowed by writing a valid command to the the com
mand register (for example Read). 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL tncludes JIG capacitance 

AI00828 

Symbol Parameter Test Condition Min Max Unit 

CtN Input Capacitance VtN = OV 6 pF 

CouT Output Capacitance VouT=OV 12 pF 

Note: 1. Sampled only, not 100% tested 
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M28F256A 

Table 7. DC Char:acteristics 
(TA = 0 to 70 °C, ~dto 85 oc or-40 to 125 oc; Vee= 5V ± 5% or Vee= 5V ± 10%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OV~VrN~Vcc ±1 !lA 
ILO Output Leakage Current ·oy ~ VouT ~Vee ±10 !lA 

- Icc Supply Current (Read) --- E = VrL, f = 6MHz 30 mA 

-- Supply Current (Standby) TTL ··--- E-=VrH 1 mA 
lcc1 

Supply Current (Standby) CMOS E =Vee-± 0.2V 200 !lA 
lcc2 (1) Supply Current (Programming) During Programming 10 mA 

lcca (1) Supply Current (Program Verify) During Verify 30 mA 

lcc4 (1) Supply Current (Erase) During Erasure 15 mA 

Ices (1l Supply Current (Erase Verify) During Erase Verify 30 mA 

ILPP Program Leakage Current Vpp ~Vee ±100 !lA 

lpp Program Current (Read or Vpp >Vee 200 !lA 
Standby) Vpp ~Vee ±100 !lA 

IPP1(1) Program Current (Programming) Vpp = VPPH, During Programming 30 mA 

lpp2(1) Program Current (Program Vpp = VPPH, During Verify 5 mA 
Verify) 

IPP3(1) Program Current (Erase) Vpp = VPPH, During Erase 30 mA 

IPP4(1) Program Current (Erase Verify) Vpp = VPPH, During Erase Verify 5 mA 

- VrL input Low Voltage ... -0.5 0.8 v 
.. 

Input High Voltage TTL --··-- 2 Vee+ 0.5 v 
V~H-

Input High Voltage CMOS ·-· 0.7Vcc Vcc+0.5 v 

VoL Output Low Voltage 
ioL = 5.8mA (grade 1) 0.45 v 
loL = 2.1 mA (grade 6) 0.45 v 

loH=-100JlA 4.1 v 
VoH 

Output High Voltage CMOS loH = -1mA Vcc-0.8 v 
loH = -2.5mA (grade 1) Vcc-0.8 v 

Output High Voltage TTL loH=-2.5mA 2.4 v 
VPPL 

Program Voltage (Read 
0 6.5 v Operations) 

VPPH 
Program Voltage (Read/Write 11.4 12.6 v 
Operations) 

Vro A9 Voltage (Electronic Signature) 11.5 13 v 
lro (1) A9 Current (Electronic Signature) 

A9 = Vro (grade 1) 200 !lA 
A9 = V10 (grade 6) 500 JlA 

Supply Voltage, Erase/Program "" 
VLKO Lock-out 2.5 v 

Note: 1. Not1 00% Tested. Characterisation Data available. 

-=-6/"'"'17'--------------J:.V ~~@m~:%~ ____________ _ 
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M28f-~5~A 

Table SA. Read Only Mode AC Characteristics 
(TA = 0 to 70 ac, -40 to 85 ac or-40 to 125 ac; Vee= 5V ± 10%; OV :!> Vpp :!> 6.5V) 

- --- ... 
M28F~5!i~ 

Symbol Alt Parameter Test Condition '-- -- . -... -~ ·-- UnH -90 ~1(1 ~12.. 
--. 

Min Max Min Max ~in Max 

IAVAV IRe Read Cycle lime E = VJL, G = VJL 90 100 120 ns 

IAvav lAce 
Address Valid to E = VJL, G = VJL 90 100 120 ns Output Valid 

leLCX 111 ILz Chip Enable Low to G=VJL 0 0 0 ns Output Transition 

leLOV tee 
Chip Enable Low to 

G=VJL 90 100 120 ns Output Valid 

IGLQX (1) loLZ 
Output Enable Low to E=VJL 0 0 0 ns Output Transition 

IGLQV toE Output Enable Low to E=VJL 35 40 50 ns Output Valid 

IEHOZ (1) Chip Enable High to G=VJL 0 20 0 30 0 40 ns OutputHi-Z 

IGHOZ(1) loF 
Output Enable High to E=VJL 0 20 0 30 0 30 ns OutputHi-Z 

lAx ax loH 
Address Transition to 

E = VJL. G = VJL 0 0 0 ns Output Transition 

Note: 1. Sampled only, not 100% tested 

Table 88. Read Only Mode AC Characteristics 
((TA = 0 to 70 ac, -40 to 85 oc or-40 to 125 oc; Vee= 5V ± 10%; OV s Vpp"S 6.5V) 

M2BF256A 
Symbol A It Parameter Test Condition ·15 ·20 Unit 

Min Max Min Max 

IAVAV IRe Read Cycle lime E = VJL, G = VJL 150 200 ns 

IAvav IACC Address Valid to Output Valid E = VJL, G = VJL 150 200 ns 

teLex (1) ILZ Chip Enable Low to Output G=VJL 0 0 ns Transition 

IELQV tee Chip Enable Low to Output Valid G=VJL 150 200 ns 

IGLQX (1) loLZ 
Output Enable Low to Output E=VJL 0 0 ns Transition 

IGLQV toe Output Enable Low to Output Valid E=VJL 55 60 ns 

IEHQZ(1) Chip Enable High ta Output Hi-Z G=VJL 0 55 0 60 ns 

IGHQZ(l) loF Output Enable High to Output Hi-Z E=VJL 0 35 0 40 ns 

lAx ax loH 
Address Transition to Output E = VJL, G = VJL 0 = 0 ns 
Transition 

Note: 1. Sampled only, not 1 00% tested 

- ----------- t:r'l SGS·lHOMSON __________ ___;_;7/...:..:..17 
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M28F256A 

Figure 5. Read Mode AC Waveforms 

IAVAV 

AO-A14 

~tAvov-- lAX OX 

I 
I+-- IELOV -- IEHOZ-

1+--tELOX-

I 
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000-007 OATAOUT 

AI00682 

Figure 6. Read Command Waveforms 
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M28F256A 

Figure 7. Electronic Signature Command Waveforms 
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M28F256A 

Table 9A. Read/Write Mode AC Characteristics 
(TA = 0 to 70 oc, -40 to 85 oc or-40 to 125 oc; Vee= 5V ± 5% or Vee= 5V ± 10%: Vpp= 12V) 

M28F256A 
Symbol A It Parameter ·90 ·10 ·12 Unit 

Min Max Min Max Min Max 

tvPHEL Vpp High to Chip Enable Low 100 100 100 ns 

twHWH3 twc Write Cycle Time 90 100 120 ns 

tAVWL lAs Address Valid to Write Enable Low 0 0 0 ns 

tWLAX IAH Write Enable Low to Address Transition 45 50 60 ns 

tELWL tcs Chip Enable Low to Write Enable Low 20 ns 

IGHWL Output Enable High to Write Enable Low 0 0 0 ~ 

tovwH los Input Valid to Write Enable High 45 50 50 ns 

lwLWH twp Write Enable Low to Write Enable High 45 50 60 ns (Write Pulse) 

tELEH(2) Chip Enable Low to Chip Enable High 45 45 70 ns (Write Pulse) 

IWHOX toH Write Enable High to Input Transition 10 10 10 ns 

twHWH1 Duration of Program Operation 10 10 10 ~ 

IWHWH2 Duration of Erase Operation 9.5 9.5 9.5 ms 

IWHEH ICH Write Enable High to Chip Enable High 0 0 0 ns 

twHWL IWPH Write Enable High to Write Enable Low 20 20 20 ns 

IWHGL Write Enable High to Output Enable Low 6 6 6 JlS 

IAVQV lAce Addess Valid to data Output 90 100 120 ns 

IELOX I eEL Chip Enable Low to Output Transition 0 0 0 ns 

IELQV IcE Chip Enable Low to Output Valid 90 100 120 ns 

IGLQX IOEL Output Enable Low to Output Transition 0 0 0 ns 

IGLQV loE Output Enable Low to Output Valid 35 45 50 ns 

IEHOZ (1) lcoF Chip Enable High to Output Hi-Z 20 30 40 ns 

IGHOZ (1) I oF Output Enable High to Output Hi-Z 30 ns 

IAXQX loH Address Transition to Output Transition 0 0 0 ns 

Notes: 1. Sampled only, nett 00% tested _ _ 
2. A Wnte is enabled by a valid combination of Chip Enable (E) and Write Enable (W). When Write is controlled by Chip Enable 

(with a Chip Enable pulse width smaller than Wrrte Enable), all timings should be measured relative to Chip Enable waveform. 

10/17 ~ SGS·lHOMSON 
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M28F256A 

Table 98. Read/Write Mode AC Characteristics 
(TA = 0 to 70 oc, -40 to 85 oc or-40 to 125 °C; Vee= 5V ± 5% or Vee= 5V ± 10%: Vpp = 12V) 

M28F256A 
Symbol A It Parameter -15 -20 Unit 

Min Max Min Max 

IVPHEL Vpp High to Chip Enable low 100 100 ns 

lwHWH3 twc Write Cycle lime 150 200 ns 

IAVWL lAs Address Valid to Write Enable low 0 0 ns 

IWLAX IAH Write Enable low to Address Transition 60 75 ns 

IELWL tcs Chip Enable low to Write Enable low 20 20 ns 

IGHWL Output Enable High to Write Enable Low 0 0 J.IS 

tovwH los Input Valid to Write Enable High 50 50 ns 

tWLWH tWP Write Enable low to Write Enable High (Write Pulse) 60 60 ns 

IELEH(2) Chip Enable low to Chip Enable High (Write Pulse) 70 70 ns 

twHOX loH Write Enable High to Input Transition 10 10 ns 

lwHWH1 Duration of Program Operation 10 10 J.lS 

IWHWH2 Duration of Erase Operation 9.5 9.5 ms 

IWHEH lcH Write Enable High to Chip Enable High 0 0 ns 

lwHWL twPH Write Enable High to Write Enable low 20 20 ns 

IWHGL Write Enable High to Output Enable low 6 6 J.IS 

lAVOY !Ace Addess Valid to data Output 150 200 ns 

IE LOX ICEL Chip Enable low to Output Transition 0 0 ns 

IELQV teE Chip Enable low to Output Valid 150 200 ns 

IGLQX feEL Output Enable low to Output Transition 0 0 ns 

IGLOV !oE Output Enable low to Output Valid 55 60 ns 

IEHOZ (1) tcoF Chip Enable High to Output Hi-Z 55 60 ns 

IGHOZ (1) I oF Output Enable High to Output Hi-Z 35 40 ns 

!AXQX toH Address Transition to Output Transition 0 0 ns 

Notes: 1. Sampled only, not1 00% tested _ _ 
2. A WrHe is enabled by a valid combination of Chip Enable (E) and Write Enable (W). When Write is controlled by Chip Enable 

(with a Chip Enable pulse width smaller than Wrne Enable), all timings should be measured relative to Chip Enable waveform. 
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M28F256A 

Figure 10. Erasing Flowchart 

Vpp = 12V 

Vpp < 6.5V, PASS 

Limit: 1 000 at grades 1 & 6; 6000 at grade 3. 

PRESTO F ERASE ALGORITHM 

AI00687 

The PRESTO F Erase Algorithm guarantees that 
the device will be erased in a reliable way. The 
algorithm first programms all bytes to OOh in order 
to ensure uniform erasure. The programming fol
lows the Presto F Programming Algorithm (see 
below). Erase is set-up by writing 20h to the com
mand register, the erasure is started by repeating 
this write cycle. Erase Verify is set-up by writing 
OAOh to the command register together with the 
address of the byte to be verified. The subsequent 
read cycle reads the data which is compared to 
OFFh. Erase Verify begins at address OOOOh and 
continues to the last address or until the compari
son of the data to OFFh fails. If this occurs, the 
address of the last byte checked is stored and a 
new Erase operation performed. Erase Verify then 
continues from the address of the stored location . 

Figure 11. Programming Flowchart 

Vpp= 12V 

Vpp < 6.5V, PASS 
AI00677 

PRESTO F PROGRAM ALGORITHM 
The PRESTO F Programming Algorithm applies a 
series of 10J.1S programming pulses to a byte until 
a correct verify occurs. Up to 25 programming 
operations are allowed for one byte. Program is 
set-up by writing 40h to the command register, the 
programming is started after the next write cycle 
which also latches the address and data to be 
programmed. Program Verify is set-up by writing 
OCOh to the command register, followed by a read 
cycle and a compare of the data read to the data 
expected. During Program and Program Verify op
erations a MARGIN MODE circuit is activated to 
guarantee that the cell is programmed with a safety 
margin. 

.:....14:.:....:11.:....7 __________ t;'=''/ SGS·lHOMSON ------------
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ORDERING INFORMATION SCHEME 

Example: M28F256A -12 X B 1 TR 

Speed Package Option 

-90 90 ns ±10% B PDIP32 Oto70°C Y3 1 ,000 Cycles 

-10 100 ns ±5% c PLCC32 3 -40 to 125 oc TR Tape & Reel 

-12 120 ns 6 -40 to 85 oc Packing 

-15 150 ns 

-20 200 ns 

For a list of available options (Speed, Vee Tolerance, Package, etc ... ) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

_____________ ~ ~~m~&cm-----------...:..15:.:..'.:..:..17 
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M28F256A 

PDIP32 - 32 pin Plastic DIP, 600 mils width 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 4.83 0.190 

A1 0.38 - 0.015 -
A2 - - - - - -

B 0.41 0.51 0.016 0.020 

81 1.14 1.40 0.045 0.055 

c 0.20 0.30 0.008 0.012 

D 41.78 42.04 1.645 1.655 

E 15.24 15.88 0.600 0.625 

E1 13.46 13.97 0.530 0.550 

e1 2.54 - - 0.100 - -

eA 15.24 - - 0.600 - -
L 3.18 3.43 0.125 0.135 

s 1.78 2.03 0.070 0.080 

a oo 15° oo 15° 

N 
. 

32 32 

PDIP32 

E1 E 

PDIP 

Drawing is out of scale 

.:..:16::...,1:...:.7 ___________ /:.V ~i©m~~~~ ____________ _ 
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M28F256A 

PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 

A 

A1 

B 

81 

0 

01 

02 

E 

E1 

E2 

e 

N 

Nd 

Ne 

CP 

PLCC32 

' 
' 

Ne: 
' ' 

Drawing is out of scale 

mm 

Typ Min 

2.54 

1.52 

0.33 

0.66 

12.32 

11.35 

9.91 

14.86 

13.89 

12.45 

1.27 -

32 

7 

9 

D 
01 

PLCC 

Max 

3.56 

2.41 

0.53 

0.81 

12.57 

11.56 

10.92 

15.11 

14.10 

13.46 

-

0.10 

I 

~ E1 E 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -

32 

7 

9 

I 

D2/E2 8~' 
I I I 

o CP 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 

t== SGS·THOMSON 17/17 
-------------- .. .,/ I>JJ"©OO©llill.ffi©WJ@L'1]11©\) -------------'-'-'--'-'-
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M28F512 

512K (64K x 8, Chip Erase) FLASH MEMORY 

• FAST ACCESS TIME: 90ns 

• LOW POWER CONSUMPTION 
- Standby Current: 200J.IA Max 

• 10,000 ERASE/PROGRAM CYCLES 

• 12V PROGRAMMING VOLTAGE 

• TYPICAL BYTE PROGRAMMING TIME 1 OilS 
(PRESTO F ALGORITHM) 

• ELECTRICAL CHIP ERASE IN 1s RANGE 

• INTEGRATED ERASE/PROGRAM-STOP 
TIMER 

• EXTENDED TEMPERATURE RANGES 

DESCRIPTION 
The M28F512 FLASH MEMORY is a non-volatile 
memory which may be erased electrically at the 
chip level and programmed byte-by-byte. It is or
ganised as 64K bytes of 8 bits. It uses a command 
register architecture to select the operating modes 
and thus provides a simple microprocessor inter
face. The M28F512 FLASH MEMORY is suitable 
for applications where the memory has to be repro
grammed in the equipment. The access time of 
1 DOns makes the device suitable for use in high 
speed microprocessor systems. 

Table 1. Signal Names 

AO-A15 Address Inputs 

DQ0-007 Data Inputs I Outputs 

E Chip Enable 

G Output Enable 

w Write Enable 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

Au ust1994 

"~0 
1 

PDIP32 (B) 

Figure 1. Logic Diagram 

AO-A15 

w 
E 

G 

16 

Vee Vpp 

M28F512 

Vss 

PLCC32 (C) 

8 

000·007 

A1005488 

1/19 
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M28F512 

Figure 2A. DIP Pin Connections 

Vpp 
Ne 

A15 

A12 

A7 

A6 

A5 
A4 
A3 

A2 

A1 

AO 
DQO 

DQ1 

002 
Vss 

[ 1 

[ 2 

[ 3 

4 

r 5 

6 

r 7 

8 

r 9 

10 

r 11 

12 

13 

14 

15 

16 

\..../ 32 

31 

30 

29 

28 

27 

26 

M28F512 
25 

24 

23 

22 

21 

20 

19 

18 

17 

AI00549 

Vee 
w 
Ne 
A14 

A13 

AS 

A9 

A11 

G 
A10 

E 
DQ7 

DQ6 

DQ5 
DQ4 
DQ3 

Warning: NC = No Connection 

Table 2. Absolute Maximum Ratings 

Symbol Parameter 

TA Ambient Operating Temperature 

TsTG Storage Temperature 

V1o Input or Output Voltages 

Vee Supply Voltage 

YA9 A9 Voltage 

Vpp Program Supply Voltage, during Erase 
or Programming 

Figure 28. LCC Pin Connections 

A7[ 

A6 [ 

A5 [ 

A4[ 
A3 [ 9 

A2 [ 
A1[ 
AO [ 

DQO[ 

G)32 

M28F512 

17 

aCl ~8oC38 
OO>OOOO 

Warning: NC = No Connection 

Value 

grade 1 0 to 70 
grade 3 -40 to 125 
grade 6 -40 to 85 

-65 to 150 

-0.6 to 7 

-0.6to 7 

-0.6 to 13.5 

-0.6 to 14 

E 
DQ7 

AI00550 

Unit 

oe 

oe 
v 
v 
v 

v 

Note: Except for the rating "Operating Temperature Range". stresses above those listed in the Table "Absolute Maximum Ratings" may cause 
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those 
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rat1ng conditions for extended periods 
may affect devrce reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents. 

DEVICE OPERATION 

The M28F512 FLASH MEMORY employs a tech
nology similar to a 512K EPROM but adds to the 
device functionality by providing electrical erasure 
and programming. These functions are managed 
by a command register. The functions that are 
addressed via the command register depend on 
the voltage applied to the Vrr, program voltage, 
input. When Vpp is less than or equal to 6.5V, the 

command register is disabled and M28F512 func
tions as a read only memory providing operating 
modes similar to an EPROM (Read, Output Dis
able, Electronic Signature Read and Standby). 
When Vpp is raised to 12V the command register 
is enabled and this provides, in addition, Erase and 
Program operations. 

=21"'"'19'------------- i.V ~i©ltl211~~~~~ --------------
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READ ONLY MODES, Vpp ~ 6.5V 

For all Read Only Mod~ except Standby Mode, 
the Write Enable input W should be High. In the 
Standby Mode this input is 'don't care'. 

Read Mode. The M28F512 has two enable inputs, 
E and G, both of which must be Low in order to 
output data from the memory. The Chip Enable (E) 
is the power control and sh..Q_uld be used for device 
selection. Output Enable (G) is the output control 
and should be used to gate data on to the output, 
independant of the device selection. 

Standby Mode. In the Standby Mode the maxi
mum supply current is reduced from 30mA to 
200~. The device is placed in the StandQ}' Mode 
by applying a High to the Chip Enable (E) input. 
When in the Standby Mode the outputs are in a high 
impec§nce state, independant of the Output En
able (G) input. 

Q!Jtput Disable Mode. When the Output Enable 
(G) is High the outputs are in a high impedance 
state. 

Electronic Signature Mode. This mode allcws the 
read out of two binary codes from the device which 
identify the manufacturer and device type. This 
mode is intended for use by programming equip
ment to automatically select the correct erase and 
programming algorithms. The Electronic Signature 
Mode is active when a high voltC!fJe (1 u;v to 13V) 
is applied to address line A9 with E and G Low. With 
AO Low the output data is the manufacturer code, 
when AO is High the output is the device type code. 
All other address lines should be maintained Low 
while reading the codes. The electronic signature 
may also be accessed in Read/Write modes. 

Table 3. Operations (1) 

Vpp Operation E 

Read Only VPPL Read V1L 

Output Disable V1L 

Standby V1H 

Electronic Signature V1L 

Read/Write (2) VPPH Read VIL 

Write V1L 

Output Disable VIL 

Standby VIH 

Notes: 1. X= VIL or v,H 
2. Refer also to the Command Table 

M28F512 

READ/WRITE MODES, 11.4V ~ Vpp ~ 12.6V 

When Vpp is High both read and write operations 
may be performed. These are defined by the con
tents of an internal command register. Commands 
may be written to this register to set-up and exe
cute, Erase, Erase Verify, Program, Program Verify 
and Reset modes. Each of these modes needs 2 
cycles. Every mode starts with a write operation to 
set-up the command, this is followed by either read 
or write operations. The device expects the first 
cycle to be a write operation and does not corrupt 
data at any location in memory. Read mode is 
set-up with one cycle only and may be followed by 
any number of read operations to output data. 
Electronic Signature Read mode is set-up with one 
cycle and followed by a read cycle to output the 
manufacturer or device codes. 

A write to the Q_ommand register is made bypringing 
W Low while E is Low. The falling edge of W latches 
Addresses, while the rising edge latches Data, 
which are used for those commands that require 
address inputs, command input or provide data 
output. 

The supply voltage Vee and program voltage Vpp 
can be applied in any order. When the device is 
powered up or when Vpp is::; 6.5V the contents of 
the command register default to OOh, thus automat
ically setting-up Read operations. In addition a 
specific command may be used to set the com
mand register to OOh for reading the memory. 

The system designer may chose to provide a con
stant high Vpp and use the register commands for 
all operations, or to switch the Vpp from low to high 
only when needing to erase or program the mem
ory. All command register access is inhibited when 

G w A9 DQO- DQ7 

V1L V1H A9 Data Output 

V1H V1H X Hi-Z 

X X X Hi-Z 

V1L V1H V1o Codes 

V1L V1H A9 Data Output 

VIH V1L Pulse A9 Data Input 

VIH VIH X Hi-Z 

X X X Hi·Z 

------------- Fii ~i©l!i~~~~li ____________ 3.::;./=19 
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M28F512 

Table 4. Electronic Signature 

Identifier AD 007 006 DOS 

Manufacturer's Code ViL 0 0 1 

Device Code V1H 0 0 0 

Table 5. Commands <1l 

Command Cycles 
1st Cycle 

Operation AO·A15 

Read 1 Write X 

Electronic Write X Signature 2 

Setup Erase/ 
2 

Write X 

Erase 

Erase Verify 2 Write AO-A15 

Setup Program/ 
2 

Write X 

Program 

Program Verify 2 Write X 

Reset 2 Write X 

READ/WRITE MODES (cont'd) 

Vee falls below the Erase/Write Lockout Voltage 
(VLKO) of 2.5V. 

If the device is deselected during Erasure, Pro
gramming or Verification it will draw active supply 
currents until the operations are terminated. 

The device is protected against stress caused by 
long erase or program times. If the end of Erase or 
Programming operations are not terminated by a 
Verify cycle within a maximum time permitted, an 
internal stop timer automatically stops the opera
tion. The device remains in an inactive state, ready 
to start a Verify or Reset Mode operation. 

Read Mode. The Read Mode is the default at 
power up or may be set-up by writing OOh to the 
command register. Subsequent read operations 
output data from the memory. The memory remains 
in the Read Mode until a new command is written 
to the command register. 

004 003 002 001 DOD Hex Data 

0 0 0 0 0 20h 

0 0 0 1 0 02h 

2nd Cycle 

000·007 Operation AO·A15 000·007 

OOh 

90h 
Read OOOOh 20h 

Read 0001h 02h 

20h 

Write X 20h 

OAOh Read X Data Output 

40h 

Write AO-A15 Data Input 

OCOh Read X Data Output 

OFFh Write X OFFh 

Electronic Signature Mode. In order to select the 
correct erase and programming algorithms for on
board programming, the manufacturer and devices 
code may be read directly. It is not neccessary to 
apply a high voltage to A9 when using the com
mand register. The Electronic Signature Mode is 
set-up by writing 90h to the command register. The 
following read cycle, with address inputs OOOOh or 
0001 h, output the manufacturer or device type 
codes. The command is terminated by writing an
other valid command to the command register (for 
example Reset). 

Erase and Erase Verify Modes. The memory is 
erased by first Programming all bytes to OOh, the 
Erase command then erases them to OFFh. The 
Erase Verify command is then used to read the 
memory byte-by-byte for a content of OFFh. 
The Erase Mode is set-up by writing 20h to the 
command register. The write cycle is then repeated 
to start the erase operation. Erasure starts on the 
rising edge of W during this second cycle. Erase is 

..:.:4,..:.;19:...._ ___________ /:.V ~~m~J! ____________ _ 
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followed by an Erase Verify which reads an ad
dressed byte. 

Erase Verify Mode is set-up by writing OAOh to the 
command register and at the same time supplying 
the address of the byte to be verified. The rising 
edge of W during the set-up of the first Erase Verify 
Mode stops the Erase operation. The following 
read cycle is made with an internally generated 
margin voltage applied, reading OFFh indicates 
that all bits of the addressed byte are fully erased. 
The whole contents of the memory are verified by 
repeating the Erase Verify Operation, first writing 
the set-up code OAOh with the address of the b~e 
to be verified and then reading the byte contents m 
a second read cycle. 

As the Erase algorithm flow chart shows, when the 
data read during Erase Verify is not OFFh, another 
Erase operation is performed and verification con
tinues from the address of the last verified byte. The 
command is terminated by writing another valid 
command to the command register (for example 
Program or Reset). 

AC MEASUREMENT CONDITIONS 

Input Rise and Fall Times 

Input Pulse Voltages 

s; 10ns 

0.45V to 2.4V 

Input and Output Timing Ref. Voltages O.BV to 2V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.4V 

0.45V 

~2.0V 

~O.BV 
AI00827 

M28F512 

Program and Program Verify Modes. The Pro
gram Mode is set-up by writing 40h to the command 
register. This is followed by a second write cycle 
which latches the address and data of the byte to 
be programmed. The rising edge of W during this 
secind cycle starts the programming operation. 
Programming is followed by a Program Verify of the 
data written. 

Program Verify Mode is set-up by writing_QCOh to 
the command register. The rising edge of W during 
the set-up of the Program Verify Mode stops the 
Programming operation. The following read cycle, 
of the address already latched during program
ming, is made with an internally generated margin 
voltage applied, reading valid data indicates that all 
bits have been programmed. 

Reset Mode. This command is used to safely abort 
Erase or Program Modes. The Reset Mode is 
set-up and performed by writing twice OFFh to the 
command register. The command should be fol
lowed by writing a valid command to the the com
mand register (for example Read). 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL includes JIG capacitance 

AI00828 

Table 6. Capacitance (1l (T A= 25 oc, f = 1 MHz) 

Symbol Parameter Test Condition Min Max Unit 

C1N Input Capacitance V1N = OV 6 pF 

CoUT Output Capacitance VouT = OV 12 pF 

Note: 1. Sampled only, not1 00% tested 

--------------------------- ~~~@~~~~~~------------------------~5/~19 
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Table 7. DC Characteristics 
(TA = 0 to 70 oc, -40 to 85 oc or-40 to 125 oc; Vee= 5V ± 10%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OV $ V1N $Vee ±1 !!A 

ILO Output Leakage Current OV $ Vour $Vee ±10 !!A 

Icc Supply Current (Read) E = V1L, f = 6MHz 30 rnA 

lcc1 
Supply Current (Standby) TTL E=VIH 1 rnA 

Supply Current (Standby) CMOS E = Vcc±0.2V 200 !!A 

lcc2 11 l Supply Current (Programming) During Programming 10 rnA 

lcc3 11 l Supply Current (Program Verify) During Verify 30 rnA 

lcc4 11 l Supply Current (Erase) During Erasure 15 rnA 

Ices 11 l Supply Current (Erase Verify) During Erase Verify 30 rnA 

ILPP Program Leakage Current Vpp $Vee ±100 JlA 

lpp Program Current (Read or VPP >Vee 200 !!A 
Standby) 

Vpp $Vee ±100 !!A 

IPP1(1) Program Current (Programming) Vpp = VPPH, During Programming 30 rnA 

IPP2(1) Program Current (Program Vpp = VPPH, During Verify 5 rnA 
Verify) 

IPP311 l Program Current (Erase) Vpp = VPPH, During Erase 30 rnA 

IPP4(1) Program Current (Erase Verify) Vpp = VPPH. During Erase Verify 5 rnA 

V1L Input Low Voltage -0.5 0.8 v 

V1H 
Input High Voltage TTL 2 Vee+ 0.5 v 
Input High Voltage CMOS 0.7Vcc Vee+ 0.5 v 

VoL Output Low Voltage 
loL = 5.8mA (grade 1) 0.45 v 
loL = 2.1 rnA (grade 6) 0.45 v 

loH = -1 OO!!A 4.1 v 
VoH 

Output High Voltage CMOS loH=-1mA Vcc-0.8 v 
loH = -2.5mA (grade 1) Vcc-0.8 v 

Output High Voltage TTL loH =-2.5mA 2.4 v 

VPPL 
Program Voltage (Read 

0 6.5 v Operations) 

VPPH 
Program Voltage (Read/Write 

11.4 12.6 v Operations) 

V10 A9 Voltage (Electronic Signature) 11.5 13 v 
l1o (1) A9 Current (Electronic Signature) A9 = V1o 200 !!A 

VLKO 
Supply Voltage, Erase/Program 

2.5 v Lock-out 

Note: 1. Not1 00% tested. Charactensation Data available. 
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Table SA. Read Only Mode AC Characteristics 
(TA = 0 to 70 °C, -40 to 85 oc or -40 to 125 oc; Vee = 5V ± 1 0%; OV:::; Vpp:::; 6.5V) 

M28F512 

Symbol A It Parameter Test Condition ·90 ·10 ·12 Unit 

Min Max Min Max Min Max 

IAVAV IRe Read Cycle Time E = V]L, G = VJL 90 100 120 ns 

lAVOY lAce 
Address Valid to 

E = VJL, G = VIL 90 100 120 ns Output Valid 

IELOX (1) ILZ 
Chip Enable Low to 

G=ViL 0 0 0 ns Output Transition 

Chip Enable Low to -
IELOV IcE Output Valid G =ViL 90 100 120 ns 

tGLOX (1) toLZ 
Output Enable Low to 

E=VJL 0 0 0 ns Output Transition 

Output Enable Low to -
IGLOV toE Output Valid E = V1L 35 40 50 ns 

IEHOZ (1) 
Chip Enable High to -
Output Hi-Z G =ViL 0 20 0 30 0 40 ns 

IGHOZ (1) 
Output Enable High to -

I oF Output Hi·Z E=VIL 0 20 0 30 0 30 ns 

lAX OX loH 
Address Transition to 

E = VJL, G = VJL 0 0 0 ns Output Transition 

Note: 1. Sampled only, not 1 00% tested 

Table 88. Read Only Mode AC Characteristics 
((TA = 0 to 70 oc, -40 to 85 oc or -40 to 125 oc; Vee = 5V ± 1 0%; OV :5 Vpp :5 6.5V) 

M28F512 

Symbol All Parameter Test Condition -15 -20 Unit 

Min Max Min Max 

IAVAV IRe Read Cycle Time E = VJL, G = V1L 150 200 ns 

lAVOV lAce Address Valid to Output Valid E = VJL, G = VJL 150 200 ns 

tELOX (1) Chip Enable Low to Output -
lLZ Transition G =ViL 0 0 ns 

lELOV IcE Chip Enable Low to Output Valid G =ViL 150 200 ns 

tGLOX (1) 
Output Enable Low to Output -

0 loLZ Transition E = V1L 0 ns 

tGLOV toE Output Enable Low to Output Valid E = V1L 55 60 ns 

tEHOZ(1) Chip Enable High to Output Hi-Z G=ViL 0 55 0 60 ns 

tGHOZ(1) toF Output Enable High to Output Hi-Z E=ViL 0 35 0 40 ns 

tAX OX toH 
Address Transition to Output 

E = VJL, G = VJL 0 = 0 ns 
Transition 

Note: 1. Sampled only, not 1 00% tested 

---------------------------~~f~~~&~~------------------------7~/~19 
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Figure 5. Read Mode AC Waveforms 

IAVAV 

AO-A15 

~IAVQV- IAXQX 

E I 
f.---tELQV- IEHQZ ______. 

1+--- tELQX-

G I 
!GLQV -" IGHQZ-----

!GLQX 

DQO-DQ7 DATA OUT 

AI00551 

Figure 6. Read Command Waveforms 
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w 
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A100552 
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Figure 7. Electronic Signature Command Waveforms 
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Table 9A. Read/Write Mode AC Characteristics, W and E Controlled 
(TA = 0 to 70 oc, -40 to 85 °C or-40 to 125 oc; Vee= 5V ± 5% or 5V ± 10%) 

M28F512 
Symbol A It Parameter ·90 -10 ·12 Unit 

Min Max Min Max Min Max 

tvPHEL Vpp High to Chip Enable Low 1 1 1 !lS 

IVPHWL Vpp High to Write Enable Low 1 1 1 !lS . ·-
IWHWH3 !we Write Cycle Time- -· 90 100 120 ns 

IAVWL !As Address Valid to Write Enable Low 0 0 0 ns 

lA VEL Address Valid to Chip Enable Low 0 0 0 ns 

IWLAX IAH Write Enable Low to Address Transition 45 50 60 ns 

1ELAX Chip Enable Low to Address Transition 50 60 80 ns 

tELWL tcs Chip Enable Low to Write Enable Low 15 15 20 ns 

IWLEL Write Enable Low to Chip Enable Low 0 0 0 ns 

tGHWL Output Enable High to Write Enable Low 0 0 0 J.lS 

tGHEL Output Enable High to Chip Enable Low 0 0 0 J.lS 

lovwH los Input Valid to Write Enable High 45 50 50 ns 

tovEH Input Valid to Chip Enable High 35 40 50 ns 

IWLWH twp Write Enable Low to Write Enable High 45 50 60 ns (Write Pulse) 

IELEH 
Chip Enable Low to Chip Enable High 45 45 70 ns (Write Pulse) 

lwHDX loH Write Enable High to Input Transition 10 10 10 ns 

1EHDX Chip Enable High to Input Transition 10 10 10 ns 

lwHWH1 Duration of Program Operation 9.5 9.5 9.5 !lS 

teHEH1 Duration of Program Operation 9.5 9.5 9.5 J.lS 

lwHWH2 Duration of Erase Operation 9.5 9.5 9.5 ms 

twHEH tcH Write Enable High to Chip Enable High 0 0 0 ns 

teHWH Chip Enable High to Write Enable High 0 0 0 ns 

tWHWL twPH Write Enable High to Write Enable Low 20 20 20 ns 

IEHEL Chip Enable High to Chip Enable Low 20 20 20 ns 

IWHGL Write Enable High to Output Enable Low 6 6 6 !lS 
teHGL Chip Enable High to Output Enable Low 6 6 6 !lS 

IAVQV lAce Addess Valid to data Output 90 100 120 ns 
teLQX(t) tLZ Chip Enable Low to Output Transition 0 0 0 ns 

IELQV tee Chip Enable Low to Output Valid 90 100 120 ns 

IGLQX (l) loLZ Output Enable Low to Output Transition 0 0 0 ns 

tGLQV toe Output Enable Low to Output Valid 35 45 50 ns 
teHOZ(l) Chip Enable High to Output Hi-Z 20 30 50 ns 
tGHOZ(l) toF Output Enable High to Output Hi-Z 20 30 30 ns 

IAXQX toH Address Transition to Output Transition 0 0 0 ns 

Notes: 1. Sampled only, not 100% tested _ _ 
2. A Wrrte is enabled by a valid combination of Chip Enable (E) and Write Enable (W). When Write is controlled by Chip Enable 

(with a Chip Enable pulse width smaller than Write Enable), all timings should be measured relative to Chip Enable waveform . 
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Table 98. Read/Write Mode AC Characteristics, W and E Controlled 
(TA = 0 to 70 oc, -40 to 85 oc or-40 to 125 oc; Vee= 5V ± 5% or 5V ± 10%) 

M28F512 
Symbol A It Parameter -15 -20 Unit 

Min Max Min Max 

IVPHEL Vpp High to Chip Enable Low 1 1 ItS 

IVPHWL Vpp High to Write Enable Low 1 1 !iS 

tWHWH3 twc Write Cycle Time 150 200 ns 

IAVWL lAs Address Valid to Write Enable Low 0 0 ns 

lA VEL Address Valid to Chip Enable Low 0 0 ns 

tWLAX tAH Write Enable Low to Address Transition 60 60 ns 

tELAX Chip Enable Low to Address Transition 80 80 ns 

IELWL tcs Chip Enable Low to Write Enable Low 20 20 ns 

IWLEL Write Enable Low to Chip Enable Low 0 0 ns 

IGHWL Output Enable High to Write Enable Low 0 0 ItS 

IGHEL Output Enable High to Chip Enable Low 0 0 !iS 

tovwH los Input Valid to Write Enable High 50 50 ns 

toVEH Input Valid to Chip Enable High 50 50 ns 

IWLWH IWP Write Enable Low to Write Enable High (Write Pulse) 60 60 ns 

IELEH Chip Enable Low to Chip Enable High (Write Pulse) 70 70 ns 

IWHDX loH Write Enable High to Input Transition 10 10 ns 

tEHDX Chip Enable High to Input Transition 10 10 ns 

IWHWH1 Duration of Program Operation 9.5 9.5 !iS 

IEHEH1 Duration of Program Operation 9.5 9.5 !iS 

tWHWH2 Duration of Erase Operation 9.5 9.5 ms 

twHEH tcH Write Enable High to Chip Enable High 0 0 ns 

tEHWH Chip Enable High to Write Enable High 0 0 ns 

IWHWL twPH Write Enable High to Write Enable Low 20 20 ns 

IEH~L Chip Enable High to Chip Enable Low 20 20 ns 

lwHGL Write Enable High to Output Enable Low 6 6 ItS 

IEHGL Chip Enable High to Output Enable Low 6 6 !iS 

IAVOV IACC Addess Valid to data Output 150 200 ns 

IELOX(1) ILZ Chip Enable Low to Output Transition 0 0 ns 

IELOV IcE Chip Enable Low to Output Valid 150 200 ns 

IGLOX(t) loLZ Output Enable Low to Output Transition 0 0 ns 

IGLOV toE Output Enable Low to Output Valid 55 60 ns 

IEHQZ(t) Chip Enable High to Output Hi-Z 55 60 ns 

IGHOZ (t) I oF Output Enable High to Output Hi-Z 35 40 ns 

lAX OX loH Address Transition to Output Transition 0 0 ns 

Notes: 1. Sampled only, not1 00% tested _ _ 
2. A Write is enabled by a valid combination of Chip Enable (E) and Write Enable (W). When Write is controlled by Chip Enable 

(with a Chip Enable pulse width smaller than wrne Enable), all timings should be measured relat1ve to Chip Enable waveform. 
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M28F512 

Figure 12. Erasing Flowchart 

Vpp= 12V 

Vpp < 6.5V, PASS 

Limit: 1000 at grades 1 & 6; 6000 at grade 3. 

PRESTO F ERASE ALGORITHM 

AI00687 

The PRESTO F Erase Algorithm guarantees that 
the device will be erased in a reliable way. The 
algorithm first programms all bytes to OOh in order 
to ensure uniform erasure. The programming fol
lows the Presto F Programming Algorithm (see 
below). Erase is set-up by writing 20h to the com
mand register, the erasure is started by repeating 
this write cycle. Erase Verify is set-up by writing 
OAOh to the command register together with the 
address of the byte to be verified. The subsequent 
read cycle reads the data which is compared to 
OFFh. Erase Verify begins at address OOOOh and 
continues to the last address or until the compari
son of the data to OFFh fails. If this occurs, the 
address of the last byte checked is stored and a 
new Erase operation performed. Erase Verify then 
continues from the address of the stored location. 

Figure 13. Programming Flowchart 

Vpp = 12V 

Vpp < 6.5V, PASS 
AI00677 

PRESTO F PROGRAM ALGORITHM 
The PRESTO F Programming Algorithm applies a 
series of 1 OJ.!S programming pulses to a byte until 
a correct verify occurs. Up to 25 programming 
operations are allowed for one byte. Program is 
set-up by writing 40h to the command register, the 
programming is started after the next write cycle 
which also latches the address and data to be 
programmed. Program Verify is set-up by writing 
OCOh to the command register, followed by a read 
cycle and a compare of the data read to the data 
expected. During Program and Program Verify op
erations a MARGIN MODE circuit is activated to 
guarantee that the cell is programmed with a safety 
margin. 

16/19 ~ SGS·ntOMSON 
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ORDERING INFORMATION SCHEME 

Example: M28F512 -12 X C 1 TR 

Speed Package Temp. Range Option 

-90 90 ns ±10% B PDIP32 1 Oto70°C Y3 1,000 Cycles 

-10 100 ns ±5% c PLCC32 3 -40 to 125 oc TR Tape&Reel 

-12 120 ns 6 -40to85°C Packing 

-15 150 ns 

-20 200 ns 

For a list of available options (Speed, Vee Tolerance, Package, etc ... ) refer to the current Memory Shortform 
catalogue. ~ · 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to Y,QU. ·. · · 

-------------~ ~itlH~'I-----------..;,.17;.,;_/,;,.:.19 



M28F512 

PDIP32 - 32 pin Plastic DIP, 600 mils width 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 4.83 0.190 

A1 0.38 - O.D15 -
A2 - - - - - -
8 0.41 0.51 0.016 0.020 

81 1.14 1.40 0.045 0.055 

c 0.20 0.30 0.008 0.012 

D 41.78 42.04 1.645 1.655 

E 15.24 15.88 0.600 0.625 

E1 13.46 13.97 0.530 0.550 

e1 2.54 - - 0.100 - -
eA 15.24 - - 0.600 - -
L 3.18 3.43 0.125 0.135 

s 1.78 2.03 0.070 0.080 

a oo 15° oo 15° 

N 32 32 

PDIP32 

E1 E 

PDIP 

Drawing is out of scale 

.;.:18:::..;11c::.9 __________ r.r'/ SGS·1HOMSON ------------- llt."'J~ li!OD~D.I£~0©@ 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 
mm 

Typ Min 

A 2.54 

A1 1.52 

B 0.33 

81 0.66 

0 12.32 

01 11.35 

02 9.91 

E 14.86 

E1 13.89 

E2 12.45 

e 1.27 -
N 32 

Nd 7 

Ne 9 

CP 

PLCC32 

D 

01 

PLCC 

Drawing is out of scale 

Max 

3.56 

2.41 

0.53 

0.81 

12.57 

11.56 

10.92 

15.11 

14.10 

13.46 

-

0.10 

I 

~ E1 E 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -
32 

7 

9 

I 

D2/E2 9~' 
I I I 

o CP 

M28F512 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 

--------------i.V ~~m9m~Y~ ___________ ___;.1.:.;9,...:...:..19 
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M28F101 

1 Megabit (128K x 8, Chip Erase) FLASH MEMORY 

• FAST ACCESS TIME: 90ns 

• LOW POWER CONSUMPTION 
- Standby Current: 100(.1A Max 

• 10,000 ERASE/PROGRAM CYCLES 

• 12V PROGRAMMING VOLTAGE 

• TYPICAL BYTE PROGRAMING TIME 10J.IS 
(PRESTO F ALGORITHM) 

• ELECTRICAL CHIP ERASE in 1 s RANGE 

• INTEGRATED ERASE/PROGRAM-STOP 
TIMER 

• OTP COMPATIBLE PACKAGES and PINOUTS 
• EXTENDED TEMPERATURE RANGES 

DESCRIPTION 

The M28F1 01 FLASH MEMORY is a non-volatile 
memory which may be erased electrically at the 
chip level and programmed byte-by-byte. It is or
ganised as 128K bytes of 8 bits. It uses a command 
register architecture to select the operating modes 
and thus provides a simple microprocessor inter
face. The M28F1 01 FLASH MEMORY is suitable 
for applications where the memory has to be repro
grammed in the equipment. The access time of 
1 oons makes the device suitable for use in high 
speed microprocessor systems. 

Table 1. Signal Names 

AO-A16 Address Inputs 

DQ0-007 Data Inputs I Outputs 

E Chip Enable 

G Output Enable 

w Write Enable 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

February 1995 

-~0 
1 

PDIP32 (P) 

TSOP32 (N) 
8x20mm 

Figure 1. Logic Diagram 

Vee Vpp 

PLCC32 (K) 

17 8 

AO-A 16 DQ0-007 

w 
E 

G 

M28F101 

Vss 
AI00666B 

1/21 
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Figure 2A. DIP Pin Connections 

Vpp 1 
.._, 

32 JVcc 
A16 2 31 ]W 
A15 3 30 ]NC 

A12 4 29 ] A14 
A7 5 28 1 A13 
A6 6 27 AB 
A5 7 26 ]A9 
A4 8 

M28F101 
25 ] A11 

A3 9 24 ]G 
A2 10 23 ]A10 
A1 11 22 lE 
AO 12 21 DQ7 

DQO 13 20 DQ6 
DQ1 14 19 ]DQ5 
DQ2 15 18 ]DQ4 
Vss 16 17 ]DQ3 

AI00667 

Warnmg: NC = No Connection 

Figure 2C. TSOP Pin Connections 

A11 
A9 
AB 

A13 
A14 
NC 

w 
Vee M28F101 
Vpp (Normal) 

A16 
A15 
A12 

A7 
A6 
A5 

A10 
E 
DQ7 
DQ6 
DQ5 
DQ4 
DQ3 

vss 
DQ2 
DQ1 
DQO 
AO 
A1 
A2 

A4 -,c...;.;:,. _ __,," r-.....:..;..r-- A3 

Warning: NC = No Connection 

Figure 28. LCC Pin Connections 

A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 

DQO 

Warning: NC = No Connection 

A14 
A13 
AB 
A9 
A11 
G 
A10 
E 
DQ7 

AI00668 

Figure 20. TSOP Reverse Pin Connections 

G 
A10 

E 
DQ7 
DQ6 
DQ5 
DQ4 
DQ3 

Vss 
DQ2 
DQ1 
DQO 

AD 
A1 
A2 
A3 

M28F101 
(Reverse) 

A11 
A9 
AB 
A13 
A14 
NC 

w 
Vee 
Vpp 
A16 
A15 
A12 
A7 
A6 
A5 

,--...;,.;,..,-A4 

Warning: NC = No Connection 

;;:;.2,;;;;.21;..._ ___________ 11fi' ~!i©m=~~~~ ____________ _ 
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Table 2. Absolute Maximum Ratings 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature grade 1 Oto 70 
grade 3 -40 to 125 oc 
grade 6 -40 to 85 

Tsm Storage Temperature -65 to 150 oc 

V1o Input or Output Voltages -0.6 to 7 v 
Vee Supply Voltage -0.6 to 7 v 
VA9 A9 Voltage -0.6 to 13.5 v 

Vpp Program Supply Voltage, during Erase -0.6 to 14 v or Programming 

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause 
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those 
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods 
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents. 

DEVICE OPERATION 

The M28F1 01 FLASH MEMORY employs a tech
nology similar to a 1 Megabit EPROM but adds to 
the device functionality by providing electrical era
sure and programming. These functions are man
aged by a command register. The functions that are 
addressed via the command register depend on 
the voltage applied to the Vpp, program voltage, 
input. When Vpp is less than or equal to 6.5V, the 
command register is disabled and M28F101 func
tions as a read only memory providing operating 
modes similar to an EPROM (Read, Output Dis
able, Electronic Signature Read and Standby). 
When Vpp is raised to 12V the command regsiter 
is enabled and this provides, in addition, Erase and 
Program operations. 

READ ONLY MODES, Vpp::,; 6.5V 

For all Read Only Modes, except Standby Mode, 
the Write Enable input W should be High. In the 
Standby Mode this input is don't care. 

f!ead ~de. The M28F1 01 has two enable inputs, 
E and G, both of which must be Low in order to 
output data from the memory. The Chip Enable (E) 
is the power control and sh_Q_uld be used for device 
selection. Output Enable (G) is the output control 
and should be used to gate data on to the output, 
independant of the device selection. 

Standby Mode. In the Standby Mode the maxi
mum supply current is reduced from 30mA to 
1 OOflA. The device is placed in the Stand.Qy Mode 
by applying a High to the Chip Enable (E) input. 
When in the Standby Mode the outputs are in a high 
imped_S!nce state, independant of the Output En
able (G) input. 

Q!Jtput Disable Mode. When the Output Enable 
(G) is High the outputs are in a high impedance 
state. 

Electronic Signature Mode. This mode allows the 
read out of two binary codes from the device which 
identify the manufacturer and device type. This 
mode is intended for use by programming equip
ment to automatically select the correct erase and 
programming algorithms. The Electronic Signature 
Mode is active when a high volt'!fje (11j5V to 13V) 
is applied to address line A9 with E and G Low. With 
AO Low the output data is the manufacturer code, 
when AO is High the output is the device type code. 
All other address lines should be maintained Low 
while reading the codes. The electronic signature 
may also be accessed in Read/Write modes. 

READ/WRITE MODES, 11.4V::,; Vpp::,; 12.6V 

When Vpp is High both read and write operations 
may be performed. These are defined by the con
tents of an internal command register. Commands 
may be written to this register to set-up and exe
cute, Erase, Erase Verify, Program, Program Verify 
and Reset modes. Each of these modes needs 2 
cycles. Every mode starts with a write operation to 
set-up the command, this is followed by either read 
or write operations. The device expects the first 
cycle to be a write operation and does not corrupt 
data at any location in memory. Read mode is 
set-up with one cycle only and may be followed by 
any number of read operations to output data. 
Electronic Signature Read mode is set-up with one 
cycle and followed by a read cycle to output the 
manufacturer or device codes. 

-------------~ ~~©ltl~~~~~ ___________ ....:::::.31::..:.21 
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Table 3. Operations C1l 

Vpp Operation E G w A9 DQO-DQ7 

Read Only VPPL Read V1L V1L V1H AS Data Output 

Output Disable V1L V1H V1H X Hi-Z 

Standby V1H X X X Hi-Z 

Electronic Signature V1L VIL VIH VID Codes 

Read/Write 121 VPPH Read VIL V1L V1H AS Data Output 

Write VIL VIH V1L Pulse A9 Data Input 

Output Disable VIL V1H ViH X Hi-Z 

Standby V1H X X X Hi-Z 

Notes: 1. X = VrL or VrH 
2. Refer also to the Command Table 

Table 4. Electronic Signature 

Identifier AD DQ7 DQ6 DQ5 DQ4 DQ3 DQ2 DQ1 DQI~ Hex Data 

Manufacturer's Code VrL 0 0 1 0 0 0 0 0 20h 

Device Code VrH 0 0 0 0 0 1 1 1 07h 

Table 5. Commands C1l 

Command Cycles 
1st Cycle 2nd Cycle 

Operation AO-A16 DQO-DQ7 Operation AO-A16 DQO-DQ7 

Read 1 Write X OOh 

Electronic Write X 90h 
Read OOOOOh 20h 

Signature 2 
Read 00001h 07h 

Setup Erase/ 
2 

Write X 20h 

Erase Write X 20h 

Erase Verify 2 Write AO-A16 OAOh Read X Data Output 

Setup Program/ 
2 

Write X 40h 

Program Write AO-A16 Data Input 

Program Verify 2 Write X OCOh Read X Data Output 

Reset 2 Write X OFFh Write X OFFh 

Note: 1. X = VrL or VrH 

..::4'=-21:...._ ___________ /..V ~~m~~~~ _____________ _ 
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READ/WRITE MODES (cont'd) 

A write to the command register is made by_bringing 
W Low while E is Low. The falling edge of W latches 
Addresses, while the rising edge latches Data, 
which are used for those commands that require 
address inputs, command input or provide data 
output. 

The supply voltage Vee and the program voltage 
Vpp can be applied in any order. When the device 
is powered up or when Vpp is,.,:; 6.5V the contents 
of the command register default to OOh, thus auto
matically setting-up Read operations. In addition a 
specific command may be used to set the com
mand register to OOh for reading the memory. 

The system designer may chose to provide a con
stant high Vpp and use the register commands for 
all operations, or to switch the Vpp from low to high 
only when needing to erase or program the mem
ory. All command register access is inhibited when 
Vee falls below the Erase/Write Lockout Voltage 
(VLKO) of 2.5V. 

If the device is deselected during Erasure, Pro
gramming or Verification it will draw active supply 
currents until the operations are terminated. 

The device is protected against stress caused by 
long erase or program times. If the end of Erase or 

AC MEASUREMENT CONDITIONS 

Input Rise and Fall Times ~ 10ns 

Input Pulse Voltages 0.45V to 2.4V 

Input and Output Timing Ref. Voltages o.av to 2V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.4V~ 

0.45V~ 
2.0V 

o.av 

AIOOB27 

M28F101 

Programming operations are not terminated by a 
Verify cycle within a maximum time permitted, an 
internal stop timer automatically stops the opera
tion. The device remains in an inactive state, ready 
to start a Verify or Reset Mode operation. 

Read Mode. The Read Mode is the default at 
power up or may be set-up by writing OOh to the 
command register. Subsequent read operations 
output data from the memory. The memory remains 
in the Read Mode until a new command is written 
to the command register. 

Electronic Signature Mode. In order to select the 
correct erase and programming algorithms for on
board programming, the manufacturer and devices 
code may be read directly. It is not neccessary to 
apply a high voltage to A9 when using the com
mand register. The Electronic Signature Mode is 
set-up by writing 90h to the command register. The 
following read cycle, with address inputs OOOOOh or 
00001 h, output the manufacturer or device type 
codes. The command is terminated by writing an
other valid command to the command register (for 
example Reset). 

Erase and Erase Verify Modes. The memory is 
erased by first Programming all bytes to OOh, the 
Erase command then erases them to OFFh. The 
Erase Verify command is then used to read the 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL includes JIG capacitance 

OUT 

AIOOB2B 

Table 6. Capacitance <1> (TA = 25 oc, f = 1 MHz) 

Symbol Parameter Test Condition Min Max Unit 

C1N Input Capacitance V1N = OV 6 pF 

CouT Output Capacitance VouT=OV 12 pF 

Note: 1. Sampled only, not1 00% tested 
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Table 7. DC Characteristics 
(TA = 0 to 70 °C, -40 to 85 °C or -40 to 125 °C; Vee= 5V ± 5% or 5V ± 10%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OV:;;VIN:;;Vcc ±1 jlA 

ILO Output Leakage Current OV:;; Vour:;; Vee ±10 jlA 

Icc Supply Current (Read) E = V1L, f = 6MHz 30 mA 

lcc1 
Supply Current (Standby) TTL E=ViH 1 mA 

Supply Current (Standby) CMOS E = Vcc±0.2V 100 jlA 

lcc2 11 > Supply Current (Programming) During Programming 10 mA 

lcca 11 > Supply Current (Program Verify) During Verify 15 mA 

Icc• 111 Supply Current (Erase) During Erasure 15 mA 

Ices 11 > Supply Current (Erase Verify) During Erase Verify 15 mA 

ILPP Program Leakage Current Vpp :;;Vee ±10 jlA 

lpp Program Current (Read or Vpp >Vee 200 jlA 
Standby) 

Vpp :;;Vee ±10 jlA 

IPP1(1) Program Current (Programming) Vpp = VPPH, During Programming 30 mA 

IPP2(l) Program Current (Program Vpp = VPPH, During Verify 5 mA Verify) 

lppa11 > Program Current (Erase) Vpp = VPPH, During Erase 30 mA 

IPP4(1) Program Current (Erase Verify) Vpp = VPPH, During Erase Verify 5 mA 

V1L Input Low Voltage -0.5 0.8 v 

V1H 
Input High Voltage TTL 2 Vee+ 0.5 v 
Input High Voltage CMOS 0.7Vcc Vee+ 0.5 v 

VoL Output Low Voltage 
loL = 5.8mA (grade 1) 0.45 v 
loL = 2.1mA (grade 6) 0.45 v 

Output High Voltage CMOS 
loH = -100j.LA 4.1 v 

VoH loH=-2.5mA 0.85 Vee v 
Output High Voltage TTL loH=-2.5mA 2.4 v 

VPPL Program Voltage (Read 0 6.5 v Operations) 

VPPH Program Voltage (Read/Write 11.4 12.6 v Operations) 

V1o A9 Voltage (Electronic Signature) 11.5 13 v 
ho 11 > A9 Current (Electronic Signature) A9=Vio 200 jlA 

VLKo Supply Voltage, Erase/Program 2.5 v Lock-out 

Note: 1. Not 100% tested. Characterisation Data available . 
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404 



M28F101 

Table SA. Read Only Mode AC Characteristics 
(TA = 0 to 70 oc, -40 to 85 oc or-40 to 125 oc; Vee= 5V ± 5% or 5V ± 10%; OV:;; Vpp:;; 6.5V) 

M28F101 
Symbol Alt Parameter Test Condition -90 -100 -120 Unit 

Min Max Min Max Min Max 

IWHGL 
Write Enable High to 6 6 6 j.lS Output Enable Low 

IAVAV IRe Read Cycle Time E = VJL, G = VJL 90 100 120 ns 

Address Valid to Output - -
120 IAVQV lAce Valid E = VJL, G = VJL 90 100 ns 

IELQX (1) ILZ Chip Enable Low to G=VJL 0 0 0 ns Output Transition 

tELQV IcE Chip Enable Low to G=VJL 90 100 120 ns Output Valid 

tGLQX (1) 
Output Enable Low to -

loLZ Output Transition E = VJL 0 0 0 ns 

Output Enable Low to -
IGLQV toE Output Valid E=VJL 35 45 50 ns 

tEHQZ (1) 
Chip Enable High to -
Output Hi-Z G =VJL 0 45 0 45 0 55 ns 

tGHQZ (1) toF Output Enable High to E=VJL 0 30 0 30 0 30 ns Output Hi-Z 

tAX OX loH 
Address Transition to E = VJL. G = VJL 0 0 0 ns Output Transition 

Note: 1. Sampled only, not 100% tested 

Table 88. Read Only Mode AC Characteristics 
((T A= 0 to 70 °C, -40 to 85 oc or -40 to 125 oc; Vee = 5V ± 5% or 5V ± 1 0%; ov:;; Vpp:;; 6.5V) 

M28F101 
Symbol A It Parameter Test Condition -150 -200 Unit 

Min Max Min Max 

twHGL 
Write Enable High to Output 6 6 j.lS Enable Low 

IAVAV IRe Read Cycle Time E = VJL, G = VJL 150 200 ns 

IAVOV lAce Address Valid to Output Valid E = V1L. G = VJL 150 200 ns 

tELQX (1) Chip Enable Low to Output -
tLZ Transition G=VJL 0 0 ns 

IELQV IcE Chip Enable Low to Output Valid G=VJL 150 200 ns 

IGLQX (1) loLZ 
Output Enable Low to Output E=VJL 0 0 ns Transition 

tGLQV toE Output Enable Low to Output Valid E=VJL 55 60 ns 

tEHQZ(1) Chip Enable High to Output Hi-Z G=VIL 0 55 0 60 ns 

IGHQZ(1) I oF Output Enable High to Output Hi-Z E=ViL 0 35 0 40 ns 

tAXQX loH Address Transition to Output E = VJL. G = VJL 0 0 ns 
Transition 

Note: 1. Sampled only, not 1 00% tested 
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Figure 5. Read Mode AC Waveforms 

tAVAV 

AO-A16 

-tAvav- tAX QX 

I 
-tELQV- tEHQZ--

-!ELQX-

I 
!GLQV tGHQZ-

tGLQX 

DQO-DQ7 DATA OUT r--

AI00671 

Figure 6. Read Command Waveforms 

.r----------···············---------· 
Vpp 

-
E 

G 

w 
tWLWH --too~--+l 

DQO-DQ7 lr----;l • • • • • • • · · · · • · · · ---i----r-;;D:;:AT;A~O;;U~T;:-1 

--- READ SET-UP ___.; :.------ READ __ ,.; 

AI00672 
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Figure 7. Electronic Signature Command Waveforms 

,....---------···············-----------Vpp 

tWLWH -!+--~ 

Dao-Da7 • • • • • • • • • • • • • • • ---~-~:!D~A~T~A~o~uT0 
I+-- READ ELECTRONIC ---+i ;.- READ -----+1 

SIGNATURE SET-UP MANUFACTURER 

READ/WRITE MODES (cont'd) 

memory byte-by-byte for a content of OFFh. The 
Erase Mode is set-up by writing 20h to the com
mand register. The write cycle is then repeated to 
start the erasg_ operation. Erasure starts on the 
rising edge of W during this second cycle. Erase is 
followed by an Erase Verify which reads an ad
dressed byte. 

Erase Verify Mode is set-up by writing OAOh to the 
command register and at the same time supplying 
the address of the byte to be verified. The rising 
edge of W during the set-up of the first Erase Verify 
Mode stops the Erase operation. The following 
read cycle is made with an internally generated 
margin voltage applied, reading OFFh indicates 
that all bits of the addressed byte are fully erased. 
The whole contents of the memory are verified by 
repeating the Erase Verify Operation, first writing 
the set-up code OAOh with the address of the byte 
to be verified and then reading the byte contents in 
a second read cycle. 

As the Erase algorithm flow chart shows, when the 
data read during Erase Verify is not OFFh, another 
Erase operation is performed and verification con
tinues from the address of the last verified byte. The 

OR DEVICE 
AI00673 

command is terminated by writing another valid 
command to the command register (for example 
Program or Reset). 

Program and Program Verify Modes. The Pro
gram Mode is set-up by writing 40h to the command 
register. This is followed by a second write cycle 
which latches the address and data of the byte to 
be programmed. The rising edge of W during this 
secind cycle starts the programming operation. 
Programming is followed by a Program Verify of the 
data written. 

Program Verify Mode is set-up by writing_QCOh to 
the command register. The rising edge of W during 
the set-up of the Program Verify Mode stops the 
Programming operation. The following read cycle, 
of the address already latched during program
ming, is made with an internally generated margin 
voltage applied, reading valid data indicates that all 
bits have been programmed. 

Reset Mode. This command is used to safely abort 
Erase or Program Modes. The Reset Mode is 
set-up and performed by writing twice OFFh to the 
command register. The command should be fol· 
lowed by writing a valid command to the the com
mand register (for example Read). 

----------- /.iii SGS·lHOMSON -----------=9=.:./21 
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Table 9A. Read/Write Mode AC Characteristics, W and E Controlled 
(TA = 0 to 70 oc, -40 to 85 oc or -40 to 125 oc; Vee= 5V ±"5% or 5V ± 10%) 

M28F101 
Symbol A It Parameter -90 -100 -120 Unit 

Min Max Min Max Min Max 

tvpHeL Vpp High to Chip Enable Low 1 1 1 flS 

IVPHWL Vpp High to Write Enable Low 1 1 1 flS 

IWHWH3 twc Write Cycle Time 90 100 120 ns 

IAVWL lAs Address Valid to Write Enable Low 0 0 0 ns 

lA veL Address Valid to Chip Enable Low 0 0 0 ns 

lwLAX IAH Write Enable Low to Address Transition 40 40 60 ns 

leLAX Chip Enable Low to Address Transition 60 60 80 ns 

tELWL tcs Chip Enable Low to Write Enable Low 15 15 20 ns 

IWLeL Write Enable Low to Chip Enable Low 0 0 0 ns 

IGHWL Output Enable High to Write Enable Low 0 0 0 flS 

tGHeL Output Enable High to Chip Enable Low 0 0 0 jlS 

tovwH los Input Valid to Write Enable High 40 40 50 ns 

loveH Input Valid to Chip Enable High 35 40 50 ns 

IWLWH lwP Write Enable Low to Write Enable High 40 40 60 ns (Write Pulse) 

leLeH 
Chip Enable Low to Chip Enable High 45 45 70 ns (Write Pulse) 

lwHDX loH Write Enable High to Input Transition 10 10 10 ns 

leHDX Chip Enable High to Input Transition 10 10 10 ns 

lwHWH1 Duration of Program Operation 9.5 9.5 9.5 flS 

tEHEH1 Duration of Program Operation 9.5 9.5 9.5 flS 

IWHWH2 Duration of Erase Operation 9.5 9.5 9.5 ms 

lwHeH tcH Write Enable High to Chip Enable High 0 0 0 ns 

leHWH Chip Enable High to Write Enable High 0 0 0 ns 

lwHWL lwPH Write Enable High to Write Enable Low 20 20 20 ns 

teHeL Chip Enable High to Chip Enable Low 20 20 20 ns 

IWHGL Write Enable High to Output Enable Low 6 6 6 flS 

tEHGL Chip Enable High to Output Enable Low 6 6 6 flS 

tAvav lAce Addess Valid to data Output 90 100 120 ns 

teLQX(1) ltz Chip Enable Low to Output Transition 0 0 0 ns 

IELQV tee Chip Enable Low to Output Valid 90 100 120 ns 

tGLOX(l) tmz Output Enable Low to Output Transition 0 0 0 ns 

tGLQV toe Output Enable Low to Output Valid 35 45 50 ns 

leHQZ(1) Chip Enable High to Output Hi-Z 40 40 50 ns 

IGHQZ(1) toF Output Enable High to Output Hi·Z 30 30 30 ns 

IAXQX toH Address Transition to Output Transition 0 0 0 ns 

Note: 1. Sampled only, not 100% tested 

..:..:10;;.:12:..:.1 ___________ /.fi ~~tngml~'l-------''---------
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Table 98. Read/Write Mode AC Characteristics, Wand E Controlled 
(TA = 0 to 70 oc, -40 to 85 oc or-40 to 125 oc; Vee= 5V ± 5% or 5V ± 10%) 

M28F101 
Symbol A It Parameter -150 -200 Unit 

Min Max Min Max 

IVPHeL Vpp High to Chip Enable Low 1 1 JlS 

lvPHWL Vpp High to Write Enable Low 1 1 JlS 

IWHWH3 twc Write Cycle Time 150 200 ns 

tAVWL lAs Address Valid to Write Enable Low 0 0 ns 

lA veL Address Valid to Chip Enable Low 0 0 ns 

twLAX IAH Write Enable Low to Address Transition 60 75 ns 

leLAX Chip Enable Low to Address Transition 80 80 ns 

teLWL tcs Chip Enable Low to Write Enable Low 20 20 ns 

lwLeL Write Enable Low to Chip Enable Low 0 0 ns 

IGHWL Output Enable High to Write Enable Low 0 0 JlS 

IGHeL Output Enable High to Chip Enable Low 0 0 JlS 

lovwH los Input Valid to Write Enable High 50 50 ns 

toveH Input Valid to Chip Enable High 50 50 ns 

IWLWH tWP Write Enable Low to Write Enable High (Write Pulse) 60 60 ns 

leLeH Chip Enable Low to Chip Enable High (Write Pulse) 70 70 ns 

IWHDX loH Write Enable High to Input Transition 10 10 ns 

leHDX Chip Enable High to Input Transition 10 10 ns 

IWHwH1 Duration of Program Operation 9.5 9.5 JlS 

leHeH1 Duration of Program Operation 9.5 9.5 JlS 

lwHWH2 Duration of Erase Operation 9.5 9.5 ms 

lwHeH tcH Write Enable High to Chip Enable High 0 0 ns 

leHWH Chip Enable High to Write Enable High 0 0 ns 

IWHWL lwPH Write Enable High to Write Enable Low 20 20 ns 

leHeL Chip Enable High to Chip Enable Low 20 20 ns 

lwHGL Write Enable High to Output Enable Low 6 6 JlS 

teHGL Chip Enable High to Output Enable Low 6 6 JlS 

IAVQV lAce Addess Valid to data Output 150 200 ns 

leLQX(1) ltz Chip Enable Low to Output Transition 0 0 ns 

leLOV tee Chip Enable Low to Output Valid 150 200 ns 

IGLQX (1) !otz Output Enable Low to Output Transition 0 0 ns 

IGLQV toe Output Enable Low to Output Valid 55 60 ns 

teHaz 11) Chip Enable High to Output Hi-Z 55 60 ns 

IGHaz 11) !oF Output Enable High to Output Hi-Z 35 40 ns 

IAXQX loH Address Transition to Output Transition 0 0 ns 

Note: 1. Sampled only, not 1 00% tested 

- ----------- t;'; SGS·1HOMSON -----------'1c..:.:1/.=..:.21 ... ..., I IIJJO©OO@W@iiOO@Ii!l~ 

409 



::: 
0 

~ 

~ 

I 
~ 
!llCit 

~~ 
~0 

Ill 
""o ~z 

I 

~ ERASE OPERATION -+. 
: : 

~--------------:·~---· . 
Vpp M 

__,i tVPHEL 

AO-A16 

E: 
tELWL 

G" 
tGHWL 

w 

I• •I• •I lWHDX 

D00-007 COMMAND 

i+-- ERASE SET-UP ERASE SET-UP ---+i 
(REPEAT OF 1st CYCLE) 

tWLWH I• •I 

:+----

tDVWH I• •I• •I IWHDX 

ERASE VERIFY ----+i 
SET-UP 

!+---

DATA OUT 

VERIFY --+i 
READ 

AI00674 

"TT 
!C" 
c 
iil 
!XI 
m a en 
CD 

~ c , 
II) 
:I 
Q. 

m 
a en 
CD 

~ .. 
~ 
0 
0 
3 
3 
II) 
:I 
Q. 
en 

~ 
~ 
3 
Yl 
:;EI 
~ a 
2. 
j[ 

s: 
~ 
"T1 .... 
c .... 



~ 
~~ 
[!len 
@• 

~;! 
~Q 
©3: 
§(I) 
~o 
~2 

-~>- I~ 
~ ~ 

Vpp 

AO-A16 

w 

G 

E 

DQO-DQ7 

r- ERASE OPERATION ----+j 
,------------------!·~-··· . 

tVPHWL 

tWLEL l11 •I 

IGHEL 

tELEH I~ •I tELOV 111 •I IELEH I~ :1 
I '"'" ,. -·· ., """' tDVEH 1.. •I ~ •I tEHDX 

i.-- ERASE SET-UP ERASE SET-UP --+! 
(REPEAT OF 1st CYCLE) 

;.- ERASE VERIFY _....; 
SET-UP 

;..-.--

DATA OUT 

VERIFY -.i 
READ 

AI01313 

, 
tEi' 
c 
iil 
!0 
m c.; 
t/1 
11) 

en 

*' c 
'0 
Ill 
::I 
c. 
m c.; 
t/1 
11) 

cs 
:::!. 

-<' 
0 
0 
3 
3 
Ill 
::I c. 
t/1 

~ 
a-
3 
!fl 
ml 
0 
0 
3. g_ 
iD c. 

s 
1\J 
CXl , 
...... 
0 ...... 



~ 1.,. 
1\) ~ 

~ 
§J(I) 

1ft1 
~:i! 
~~ 
@J(I) 
"'o ~z 

I 

,-------------------;-!--~~~GRAM OPERATION i 
Vpp -~ 

-~-tVPHEL· 

"'"' I I ::::~:: 
E 

tELWL 

G 

w 

tWLWH I~ •I 

tDVWH I~ •I• •I 

DQ0-007 

,._ PROGRAM SET-UP __.; 

tWHEH 

tELWL I~ "I I 
··---- tWHWH1 • ~ 

I~ •I tWLWH 

I• •I~ •I tWHDX 

;..___ ADDRESS AND --1 
DATA LATCH 

tWLWH 

tDVWH 1.. •I• •I tWHDX 

,...__PROGRAM --.i 
VERIFY SET-UP 

tGLQV 

DATA OUT 

:+- VERIFY ---+i 
READ 

tEHOZ 

tGHQZ 

AI00675 

'Tl s: tE" "' 1: (X) 

iil "T1 ...... .... 0 ? ...... 
"tl a 

IC 
iil 
3 
C/) 

*' 1: 
"C 
Ill 
:I 
c. 
"tl ... 
0 
IC ... 
Ill 
3 
~ ... 
~ 
0 
0 
3 
3 
Ill 
:I 
c. 
(J) 

~ 
< 
CD -0 ... 
3 
!P 
::EI 
0 
0 
:I -... 2. 
Q 
c. 



~ 
~~ 
len ig 
~~ 
~~ 

"" 101 ...... i\j w ...... 

~-----------------.;.i--~~~GRAMOPERATION 4 
Vpp _j 

-~tVPHEL· 

AO-A16 1 1 ::::~c: 

;.....-, 
iii 

tWLEL 

G' 

E: 
tELEH 14 ~1 

DQO-DQ7 
i ·~ 

;._ PROGRAM SET-UP ---+i 

tEHWH 

tWLEL 14 ., I 
tEHEH1 ~ 4 

tELEH 14 •I tELEH 

14 •I• •I tEHDX tDVEH I" •14 •I tEHDX 

;._ ADDRESS AND --! 
DATA LATCH 

- PROGRAM -----+i 
VERIFY SET-UP 

DATA OUT 

;....--- VERIFY ---.i 
READ 

AI00676 

"T1 
cij" 
s:: 
; 
..... ..... 
"'C 
a 

IC 
iil 
3 
(/) 

*' s:: 
"C 
Ill 
:I a. 
"'C a 

IC 
iil 
3 
~ 
::::!. 

-<' 
0 
0 
3 
3 
Ill 
:I 
a. 
!II 

I 
3 

_!II 

ml 
0 
0 a 
2. 
iii a. 

s: 
1\) 
(X) 
"T1 .... 
0 .... 



M28F101 

Figure 12. Erasing Flowchart 

Vpp = 12V 

Vpp < 6.5V, PASS 
AI00678 

Limit: 1000 at grade 1; 6000 at grades 3 & 6. 

PRESTO F ERASE ALGORITHM 
The PRESTO F Erase Algorithm guarantees that 
the device will be erased in a reliable way. The 
algorithm first programms all bytes to DOh in order 
to ensure uniform erasure. The programming fol
lows the Presto F Programming Algorithm (see 
below). Erase is set-up by writing 20h to the com
mand register, the erasure is started by repeating 
this write cycle. Erase Verify is set-up by writing 
OAOh to the command register together with the 
address of the byte to be verified. The subsequent 
read cycle reads the data which is compared to 
OFFh. Erase Verify begins at address OOOOh and 
continues to the last address or until the compari
son of the data to OFFh fails. If this occurs, the 
address of the last byte checked is stored and a 
new Erase operation performed. Erase Verify then 
continues from the address of the stored location . 

Figure 13. Programming Flowchart 

Vpp = 12V 

Vpp < 6.5V, PASS 
AI00677 

PRESTO F PROGRAM ALGORITHM 
The PRESTO F Programming Algorithm applies a 
series of 1 OJ.!S programming pulses to a byte until 
a correct verify occurs. Up to 25 programming 
operations are allowed for one byt·e. Program is 
set-up by writing 40h to the command register, the 
programming is started after the ne1xt write cycle 
which also latches the address and data to be 
programmed. Program Verify is set-up by writing 
OCOh to the command register, followed by a read 
cycle and a compare of the data read to the data 
expected. During Program and Program Verify op
erations a MARGIN MODE circuit is activated to 
guarantee that the cell is programmed with a safety 
margin. 

.:.;16::.:,2:..:1 ___________ ~ ~LlH~,~~~ _____________ _ 
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ORDERING INFORMATION SCHEME 

Example: M28F101 -100 X N R 

Speed Package Option 

-90 90 ns ±10% p PDIP32 Oto70°C R Reverse 

-100 100 ns X ±5% K PLCC32 3 -40 to 125 oc Pin-Out 

-120 120 ns N TSOP32 6 -40 to 85 oc Y3 1 ,000 Cycles 

-150 150 ns ax 20 mm TR Tape & Reel 
Packing 

-200 200 ns 

For a list of available options (Speed, Vee Tolerance, Package, etc ... ) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

------------ tr'l SCS·ntOMSON ___________ 1:..;.;7/c::.:..21 
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PDIP32 - 32 pin Plastic DIP, 600 mils width ~ 
L_____ _____ __j 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 4.83 0.190 

A1 0.38 - O.D15 -

A2 - - - - - -

B 0.41 0.51 0.016 0.020 

81 1.14 1.40 0.045 0.055 

c 0.20 0.30 0.008 0.012 

D 41.78 42.04 1.645 1.655 

E 15.24 15.88 0.600 0.625 

E1 13.46 13.97 0.530 0.550 

e1 2.54 - - 0.100 - -

eA 15.24 - - 0.600 - -
L 3.18 3.43 0.125 0.135 

s 1.78 2.03 0.070 0.080 

a oo 15° oo 15° 

N 32 32 

PDIP32 

E1 E 

PDIP 

Drawing is out of scale 

_18_12_1 ___________ ~ ~~tm~~~~lt ---------·----
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 
mm 

Typ Min 

A 2.54 

A1 1.52 

B 0.33 

B1 0.66 

0 12.32 

01 11.35 

02 9.91 

E 14.86 

E1 13.89 

E2 12.45 

e 1.27 -

N 32 

Nd 7 

Ne 9 

CP 

PLCC32 

0 

01 

PLCC 

Drawing is out of scale 

Max 

3.56 

2.41 

0.53 

0.81 

12.57 

11.56 

10.92 

15.11 

14.10 

13.46 

-

0.10 

I 

~ E1 E 

inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -

32 

7 

9 

I 

D2/E2 6~' 
I I I 

o CP 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 
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TSOP32 Normal Pinout - 32 lead Plastic Thin Small Outline, 8 x ~ 

Symb 

A 

A1 

A2 

B 

c 
D 

01 

E 

e 

L 

a 

N 

CP 

TSOP32 

Drawing is out of scale 

mm 

Typ Min 

1.04 

o.os 

0.9S 

0.1S 

0.10 

19.90 

18.24 

7.90 

o.so -

0.30 

oo 

32 

r----
1 
I 

N/2 

01 

D 

Max 

1.24 

0.20 

1.06 

0.27 

0.21 

20.12 

18.49 

8.10 

-
0.70 

so 

0.10 

N 

E 

J DIE k . 
cff\~------ -----'~c 
TSOP-a 

inches 

Typ Min 

0.041 

0.002 

0.037 

0.006 

0.004 

0.783 

0.718 

0.311 

0.020 -

0.012 

oo 

32 

~· 
I I I 
I I I 

Max 

0.049 

0.008 

0.042 

0.011 

0.008 

0.792 

0.728 

0.319 

-
0.028 

so 

0.004 

::.c20:.;..;/2;:_:1 _______________ A.V ~~m~~~~~ --------------·--------
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TSOP32 Reverse Pinout - 32 lead Plastic Thin Small Outline, 8 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

01 

E 

e 

L 

a 

N 

CP 
TSOP32 

Drawing is out of scale 

mm 

Typ Min 

1.04 

o.os 

0.9S 

0.1S 

0.10 

19.90 

18.24 

7.90 

o.so -

0.30 

oo 

32 

~----

1 
I 

TSOP-b 

01 

D 

N 

Max 

1.24 

0.20 

1.06 

0.27 

0.21 

20.12 

18.49 

8.10 

-
0.70 

so 

0.10 

E 

Inches 

Typ Min 

0.041 

0.002 

0.037 

0.006 

0.004 

0.783 

0.718 

0.311 

0.020 -

0.012 

oo 

32 

~· 
I I I 
I I I 

Max 

0.049 

0.008 

0.042 

0.011 

0.008 

0.792 

0.728 

0.319 

-
0.028 

so 

0.004 
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M28F102 

1 Megabit (64K x 16, Chip Erase) FLASH MEMORY 

• FAST ACCESS TIME: 90ns 

• LOW POWER CONSUMPTION 
- Standby Current: 100J.IA Max 

• 10,000 ERASE/PROGRAM CYCLES 

• 12V PROGRAMMING VOLTAGE 

• TYPICAL BYTE PROGRAMMING TIME 1 OJ.!.S 
(PRESTO F ALGORITHM) 

• ELECTRICAL CHIP ERASE in 1 s RANGE 

• INTEGRATED ERASE/PROGRAM-STOP 
TIMER 

• OTP COMPATIBLE PACKAGES and 
PINOUTS for PLCC44 and TSOP40 

• EXTENDED TEMPERATURE RANGES 

DESCRIPTION 

The M28F1 02 FLASH MEMORY is a non-volatile 
memory which rna~· be erased electrically at the 
chip level and programmed word-by-word. It is 
organised as 64K words of 16 bits. It uses a com
mand register architecture to select the operating 
modes and thus provides a simple microprocessor 
interface. The M28F1 02 FLASH MEMORY is suit
able for applications where the memory has to be 
reprogrammed in the equipment. The access time 
of 1 DOns makes the device suitable for use in high 
speed microprocessor systems. 

Table 1. Signal Names 

AO-A15 Address Inputs 

DQO- DQ15 Data Inputs I Outputs 

E Chip Enable 

G Output Enable 

w Write Enable 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

February 1995 

PLCC44 (K) 

Figure 1. Logic Diagram 

Vee Vpp 

16 

M28F102 

Vss 

TSOP40 (N) 
10x 14mm 

16 

DQO-DQ15 

AI006278 
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M28F102 

Figure 2A. LCC Pin Connections Figure 28. TSOP Pin Connections 

A9 4D :::JVss 
AID ::JAB 

MVLO a_ (.) LOV a a a 1w g- ~ ~~:;: ~ :;;: :;;: All :::JA7 

A12 ::JAB 
A13 :::JA5 

012 A13 A14 :::JA4 
011 A12 
OlD All 
09 AID 
08 A9 

Vss Vss 
NC NC 
07 AS 

A15 ::JA3 
NC ::1 A2 
w ::::JA1 

Vee M2BF1D2 31 ::::JAD 

Vpp (Normal) 30 ::::JG 
E: ::::JOOD 

06 A7 0015 :::::1001 

05 A6 0014 ::::JDQ2 

04 AS 0013 003 

0012 ::::JD04 

8 2! a 8 I<!J ~ ~ :;;: ~ ~ ::~: 
DQ11 ::::JDQ5 
001D ::::JDOS 

AI00629C 009 ::::JD07 

DOS 21 :::::~vss 
AI01263 

Warning: NC = No Connection Warning: NC =No Connection 

Table 2. Absolute Maximum Ratings 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature grade 1 Oto 70 
grade 3 -40 to 125 oc 
grade 6 -40 to 85 

TsTG Storage Temperature --65 to 150 oc 

V1o Input or Output Voltages -o.sto7 v 
Vee Supply Voltage -o.sto 7 v 
VAg A9 Voltage -o.sto 13.5 v 

Vpp Program Supply Voltage, during Erase -o.s to 14 v or Programming 

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table" Absolute Maximum Ratings" may cause 
permanent damage to the device. These are stress rat1ngs only and operation of the device at these or any other condttions above those 
indicated in the Operating sections of this speCification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods 
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents. 

DEVICE OPERATION 
The M28F1 02 FLASH MEMORY employs a tech
nology similar to a 1 Megabit EPROM but adds to 
the device functionality by providing electrical era
sure and programming. These functions are man
aged by a command register. The functions that are 
addressed via the command register depend on 
the voltage applied to the Vpp, program voltage, 

input. When Vpp is less than or eq1Jal to 6-5V, the 
command register is disabled and 1\1128F1 02 func
tions as a read only memory providing operating 
modes similar to an EPROM (Read, Output Dis
able, Electronic Signature Read and Standby). 
When Vpp is raised to 12V the command register 
is enabled and this provides, in addition, Erase and 
Program operations. 

"'2/-'-'19:...._ ___________ ~ ~~@m~~~~ _____________ _ 



READ ONLY MODES, Vpp s 6.5V 

For all Read Only Modes, except Standby Mode, 
the Write Enable input W should be High. In the 
Standby Mode this input is 'don't care'. 

Read Mode. The M28F1 02 has two enable inputs, 
E and G, both of which must be Low in order to 
output data from the memory. The Chip Enable (E) 
is the power control and should be used for device 
selection. Output Enable (G) is the output control 
and should be used to gate data on to the output, 
independant of the device selection. 

Standby Mode. In the Standby Mode the maxi
mum supply current is reduced from 50mA to 
1 OOf!A. The device is placed in the StandQ}t Mode 
by applying a High to the Chip Enable (E) input. 
When in the Standby Mode the outputs are in a high 
imped~nce state, independant of the Output En
able (G) input. 

Q!Jtput Disable Mode. When the Output Enable 
(G) is High the outputs are in a high impedance 
state. 

Electronic Signature Mode. This mode allows the 
read out of two binary codes from the device which 
identify the manufacturer and device type. This 
mode is intended for use by programming equip
ment to automatically select the correct erase and 
programming algorithms. The Electronic Signature 
Mode is active when a high voltC!fJe (11_j;v to 13V) 
is applied to address line A9 with E and G Low. With 
AO Low the output data is the manufacturer code, 
when AO is High the output is the device type code. 
All other address lines should be maintained Low 
while reading the codes. The electronic signature 
may also be accessed in Read/Write modes. 

Table 3. Operations (1) 

Vpp Operation E 

Read Only VPPL Read VrL 

Output Disable VrL 

Standby VrH 

Electronic Signature VrL 

Read/Write '2l VPPH Read V1L 

Write V1L 

Output Disable V1L 

Standby V1H 

Notes: 1. X = VrL or VrH 
2. Refer also to the Command Table 

M28F102 

READ/WRITE MODES, 11.4V s Vpp s 12.6V 

When Vpp is High both read and write operations 
may be performed. These are defined by the con
tents of an internal command register. Commands 
may be written to this register to set-up and exe
cute, Erase, Erase Verify, Program, Program Verify 
and Reset modes. Each of these modes needs 2 
cycles. Every mode starts with a write operation to 
set-up the command, this is followed by either read 
or write operations. The device expects the first 
cycle to be a write operation and does not corrupt 
data at any location in memory. Read mode is 
set-up with one cycle only and may be followed by 
any number of read operations to output data. 
Electronic Signature Read mode is set-up with one 
cycle and followed by a read cycle to output the 
manufacturer or device codes. 

A write to the _g_ommand register is made by_bringing 
W Low while E is Low. The falling edge of W latches 
Addresses, while the rising edge latches Data, 
which are used for those commands that require 
address inputs, command input or provide data 
output. 

The supply voltage Vee and the program voltage 
Vpp can be applied in any order. When the device 
is powered up or when Vpp is s 6.5V the contents 
of the command register default to OOh, thus auto
matically setting-up Read operations. In addition a 
specific command may be used to set the com
mand register to OOh for reading the memory. 

The system designer may chose to provide a con
stant high Vpp and use the register commands for 
all operations, or to switch the Vpp from low to high 
only when needing to erase or program the mem
ory. All command register access is inhibited when 

G w A9 DQO- DQ15 

VrL VrH A9 Data Output 

VrH VrH X Hi-Z 

X X X Hi-Z 

VrL VrH Vro Codes 

V1L V1H A9 Data Output 

V1H V1L Pulse A9 Data Input 

V1H V1H X Hi-Z 

X X X Hi-Z 

______________ ~ ~~©m~~tt ____________ 3.::./..:..::.19 
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M28F102 

Table 4. Electronic Signature 

Identifier AO 

Manufacturer's v,L 
Code 

Device Code V1H 

Table 5. Commands <1> 

Command Cycles 

Read 

Electronic 
Signature 

Setup Erase/ 

Erase 

Erase Verify 

Setup Program/ 

Program 

Program Verify 

Reset 

Notes: 1. X= V" or v," 
2. x = Don't Care. 

1 

2 

2 

2 

2 

2 

2 

DQ15·DQ8 

0 

0 

Operation 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

READ/WRITE MODES (cont'd) 

DQ7 DQ6 

0 0 

0 1 

1st Cycle 

AO-A15 

X 

X 

X 

AO-A15 

X 

X 

X 

Vee falls below the Erase/Write Lockout Voltage 
(VLKO) of 2.5V. 

If the device is deselected during Erasure, Pro
gramming or Verification it will draw active supply 
currents until the operations are terminated. 

The device is protected against stress caused by 
long erase or program times. If the end of Erase or 
Programming operations are not terminated by a 
Verify cycle within a maximum time permitted, an 
internal stop timer automatically stops the opera
tion. The device remains in an inactive state, ready 
to start a Verify or Reset Mode operation. 

Read Mode. The Read Mode is the default at 
power up or may be set-up by writing 'xxOOh' to the 
command register. Subsequent read operations 
output data from the memory. The memory remains 
in the Read Mode until a new command is written 
to the command register. 

DQ5 DQ4 DQ3 DQ2 DQ1 DQCI Hex Data 

1 0 0 0 0 0 0020h 

0 1 0 0 0 0 0050h 

2nd Cycle 

DQO-DQ15 <21 Operation AO-A15 DQO-DQ15 <21 

xxOOh 

xx90h 
Read OOOOh 0020h 

Read 0001h 0050h 

xx20h 

Write X xx20h 

xxAOh Read X Data Output 

xx40h 

Write AO-A15 Data Input 

xxCOh Read X Data Output 

OFFFFh Write X OFFFFh 

Electronic Signature Mode. In order to select the 
correct erase and programming algorithms for on
board programming, the manufacturer and devices 
code may be read directly. It is not neccessary to 
apply a high voltage to A9 when using the com
mand register. The Electronic Signature Mode is 
set-up by writing 'xx90h' to the command register. 
The following read cycle, with address inputs 
OOOOh or 0001 h, output the manufacturer or device 
type codes. The command is terminated by writing 
another valid command to the command register 
(for example Reset). 

Erase and Erase Verify Modes. The memory is 
erased by first Programming all words to OOOOh, 
the Erase command then erases thElm to OFFFFh. 
The Erase Verify command is then used to read the 
memory word-by-word for a content of OFFFFh. 

The Erase Mode is set-up by writin~r 'xx20h' to the 
command register. The write cycle is then repeated 
to start the erase operation. Erasun3 starts on the 
rising edge of W during this second cycle. 

4/19 ~ SGS·ntOMSON ..c..;_;;__ ____________ ... ..,/ li:IID©Ilil@rn[g©"IT!lB@i'!D©@ ---------------
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Erase is followed by an Erase Verify which reads 
an addressed byte. 

Erase Verify Mode is set-up by writing 'xxAOh' to 
the command register and at the same time sup
plying the address of the word to be verified. The 
rising edge of W during the set-up of the first Erase 
Verify Mode stops the Erase operation. The follow
ing read cycle is made with an internally generated 
margin voltage applied, reading OFFFFh indicates 
that all bits of the addressed byte are fully erased. 
The whole contents of the memory are verified by 
repeating the Erase Verify Operation, first writing 
the set-up code 'xxAOh' with the address of the 
word to be verified and then reading the byte 
contents in a second read cycle. 

As the Erase algorithm flow chart shows, when the 
data read during Erase Verify is not OFFFFh, an
other Erase operation is performed and verification 
continues from the address of the last verified word. 
The command is terminated by writing another 
valid command to the command register (for exam
ple Program or Reset). 

AC MEASUREMENT CONDITIONS 

Input Rise and Fall limes ~ 1 Ons 

Input Pulse Voltages 0.45V to 2.4V 
Input and Output liming Ref. Voltages o.av to 2V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

2.4V~2.0V 

o.45V~o.av 
AI00827 

Table 6. Capacitance <11 (T A= 25 oc, f = 1 MHz ) 

M28F102 

Program and Program Verify Modes. The Pro
gram Mode is set-up by writing 'xx40h' to the com
mand register. This is followed by a second write 
cycle which latches the address and data of the 
word to be programmed. The rising edge of W 
during this secind cycle starts the programming 
operation. Programming is followed by a Program 
Verify of the data written. 
Program Verify Mode is set-up by writing 'xxCOh' to 
the command register. The rising edge of W during 
the set-up of the Program Verify Mode stops the 
Programming operation. The following read cycle, 
of the address already latched during program
ming, is made with an internally generated margin 
voltage applied, reading valid data indicates that all 
bits have been programmed. 
Reset Mode. This command is used to safely abort 
Erase or Program Modes. The Reset Mode is 
set-up and performed by writing twice 'OFFFFh' to 
the command register. The command should be 
followed by writing a valid command to the the 
command register (for example Read). 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

T 
CL includes JIG capacitance 

OUT 

AI00626 

Symbol Parameter Test Condition Min Max Unit 

CrN Input Capacitance VrN=OV 6 pF 

GoUT Output Capacitance VouT=DV 12 pF 

Note: 1. Sampled only, not 100% tested 

----------- t:r'/ SGS·niOMSON _________ ___:5::::..11:.::.9 A.'Y, [i)JU@il@~~ 
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M28F102 

Table 7. DC Characteristics 
(TA = 0 to 70 °C, -40 to 85 °C or-40 to 125 °C; Vee= 5V ± 10%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OV~VIN~Vcc ±1 J1A 
ILO Output Leakage Current OV ~ Vour ~Vee ]:10 J1A 
Icc Supply Current (Read) E = V1L, f = 8MHz 50 rnA 

lcc1 
Supply Current (Standby) TTL E=VIH 1 rnA 

Supply Current (Standby) CMOS E = Vcc±0.2V 100 J1A 
lcc2 '11 Supply Current (Programming) During Programming 10 rnA 

lccJ'11 Supply Current (Program Verify) During Verify 30 rnA 

lcc4 '11 Supply Current (Erase) During Erasure 15 rnA 

Ices '11 Supply Current (Erase Verify) During Erase Verify 30 rnA 

Ices '11 Supply Current 
A9 =V1o 30 rnA 

(Electronic Signature) 

ILPP Program Leakage Current Vpp,;; Vee :!:10 J1A 

lpp Program Current (Read or Vpp >Vee mo J1A 
Standby) 

Vpp ~Vee :!:10 J1A 
IPP1 (1) Program Current (Programming) Vpp = VPPH, During Programming 50 rnA 

IPP2 (1) Program Current (Program Vpp = VPPH. During Verify 5 rnA 
Verify) 

lpp3 (1) Program Current (Erase) Vpp = VPPH, During Erase 50 rnA 

IPP4 (1) Program Current (Erase Verify) VPP = VPPH, During Erase Verify 5 rnA 

lpps (1) Program Current A9 = Vm EiOO J1A (Electronic Signature) 

V1L Input Low Voltage -0.5 0.8 v 

V1H 
Input High Voltage TTL 2 Vee+ 0.5 v 
Input High Voltage CMOS 0.7 Vee Vee+ 0.5 v 

VoL Output Low Voltage 
loL = 5.8mA (grade 1) 0.45 v 

loL = 2.1 rnA (grade 3&6) 0.45 v 

Output High Voltage CMOS 
loH = -1 OOJ.!A Vcc-0.4 v 

VoH loH =-2.5mA 0.85 Vee v 
Output High Voltage TTL loH =-2.5mA 2.4 v 

VPPL 
Program Voltage (Read 

0 6.5 v Operations) 

VPPH 
Program Voltage (Read/Write 11.4 12.6 v Operations) 

Vm A9 Voltage (Electronic Signature) 11.5 13 v 
ho '11 A9 Current (Electronic Signature) A9 =ViD 200 J1A 

VLKO 
Supply Voltage, Erase/Program 

2.5 v Lock-out 

Note: Not 100% tested. Characterisation data available . 

.:;.;6,..:..;19=--------------~ ~~®m~%~~ ____________ _ 
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M28F102 

Table SA. Read Only Mode AC Characteristics 
(TA = 0 to 70 ac, --40 to 85 oc or --40 to 125 oc; Vee= 5V ± 1 0%; OV ~ Vpp ~ 6.5V) 

M28F102 
Symbol A It Parameter Test Condition -90 -100 -120 Unit 

Min Max Min Max Min Max 

IWHGL - Write Enable High to 
Output Enable Low 6 6 6 (.IS 

IAVAV IRe Read Cycle Time E = V1L, G = V1L 90 100 120 ns 

IAVQV lAce 
Address Valid to E: = v,L, G = v,L 90 100 120 ns Output Valid 

IELQX (1) ILZ Chip Enable Low to G=VIL 0 0 0 ns Output Transition 

IELaV IcE 
Chip Enable Low to G=VIL 90 100 120 ns Output Valid 

IGLQX (1) 
Output Enable Low to -

toLZ Output Transition E=VIL 0 0 0 ns 

Output Enable Low to -
IGLQV toE Output Valid E=VIL 50 50 50 ns 

IEHQZ (1) 
Chip Enable High to G =VIL 0 40 0 40 0 40 ns Output Hi-Z 

IGHQZ(1) Output Enable High to -
I oF Output Hi-Z E= v,L 0 30 0 30 0 30 ns 

tAX ax loH 
Address Transition to E = v,L, G = v,L 0 0 0 Output Transition ns 

Note: 1. Sampled only, not 100% tested 

Table 88. Read Only Mode AC Characteristics 
((TA = 0 to 70 ac, --40 to 85 oc or --40 to 125 oc; Vee= 5V ± 1 0%; OV ~ Vpp ~ 6.5V) 

M28F102 
Symbol All Parameter Test Condition -150 -200 Unit 

Min Max Min Max 

IWHGL - Write Enable High to Output 
Enable Low 6 6 (.IS 

IAVAV IRe Read Cycle Time E = v,L, G = v,L 150 200 ns 

IAVQV IACC Address Valid to Output Valid E = V!L, G = V!L 150 200 ns 

IELQX (1) ILZ Chip Enable Low to Output G=VIL 0 0 ns Transition 

IELQV IcE Chip Enable Low to Output Valid G =V!L 150 200 ns 

IGLQX (l) loLZ 
Output Enable Low to Output E=VIL 0 0 ns 
Transition 

IGLQV toE Output Enable Low to Output Valid E=VIL 55 60 ns 

IEHQZ(1) Chip Enable High to Output Hi-Z G=VJL 0 55 0 60 ns 

tGHQZ(l) I oF Output Enable High to Output Hi-Z E = v,L 0 35 0 45 ns 

tAXQX loH 
Address Transition to Output E: = v,L, G = v,L 0 0 ns Transition 

Note: 1. Sampled only, not 1 00% tested 

--------------I:.V ~~©m~~'l------------:..:.7,~19 
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M28F102 

Figure 5. Read Mode AC Waveforms 

!AVAV 

AO-A15 

1+--- !AVOV -- tAX OX 

I 
!+--- tELOV -- tEHOZ-

I+-- tELOX-

I 
tGLOV tGHOZ ___., 

tGLOX 

DOO-D015 DATA OUT 

J,I00630 

Figure 6. Read Command Waveforms 

_,...------------------------------------
Vpp 

w 
tWLWH -14---+1 

DOO-D015 

i+--- READ SET-UP --.i - READ -----.i 

AI00631 

:::.81.:..::19~--------- ~'I SGS·1HOMSON -----------... ...,, Ll:110©1!imll.I<@WJ@Il!JD©I\l 
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M28F102 

Figure 7. Electronic Signature Command Waveforms 

,.------------------------------------
Vpp 

G 

!WLWH --fooi----+1 

DOO-D015 • • • • • • • • • • • • • • • ---t--__jc~D~AT~A~O~U~TQ 
-READ ELECTRONIC --+i i+---- READ -.i 

SIGNATURE SET-UP MANUFACTURER 
OR DEVICE 

AI00632 
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M28F102 

Table 9A. Read/Write Mode AC Characteristics, W and E Controlled 
(TA = 0 to 70 oc, -40 to 85 oc or-40 to 125 oc; Vee= 5V ± 10% or 5V ± 5%) 

M28F102 
Symbol Alt Parameter -90 -100 -1~:0 Unit 

Min Max Min Max Min Max 

tvPHEL Vpp High to Chip Enable Low 1 1 1 !J.S 
lvPHWL Vpp High to Write Enable Low 1 1 1 !J.S 
twHWH3 twc Write Cycle lime (W controlled) 90 100 120 ns 

teHEH3 twc Write Cycle lime (E controlled) 90 100 120 ns 

IAVWL lAs Address Valid to Write Enable Low 0 0 0 ns 

lA VEL Address Valid to Chip Enable Low 0 0 0 ns 

IWLAX IAH Write Enable Low to Address Transition 40 60 60 ns 

IELAX Chip Enable Low to Address Transition 60 80 80 ns 

tELWL tcs Chip Enable Low to Write Enable Low 15 20 20 ns 

twLEL Write Enable Low to Chip Enable Low 0 0 0 ns 

tGHWL Output Enable High to Write Enable Low 0 0 0 !J.S 
tGHEL Output Enable High to Chip Enable Low 0 0 0 J.LS 

tovwH los Input Valid to Write Enable High 40 50 50 ns 

toveH Input Valid to Chip Enable High 35 50 50 ns 

IWLWH twP 
Write Enable Low to Write Enable High 40 60 60 ns (Write Pulse) 

teLEH 
Chip Enable Low to Chip Enable High 45 70 70 ns (Write Pulse) 

twHDX toH Write Enable High to Input Transition 10 10 10 ns 

teHDX Chip Enable High to Input Transition 10 10 10 ns 

tWHWH1 
lh!ration of Program Operation 9.5 9.5 9.5 J.LS (Wcontr.) 

teHEH1 Duration of Program Operation (E contr.) 9.5 9.5 9.5 J.LS 

twHWH2 Duration of Erase Operation (W contr.) 9.5 9.5 9.5 ms 

teHEH2 Duration of Erase Operation (E contr.) 9.5 9.5 9.5 ms 

twHEH tcH Write Enable High to Chip Enable High 0 0 0 ns 

teHWH Chip Enable High to Write Enable High 0 0 0 ns 

twHWL twPH Write Enable High to Write Enable Low 20 20 20 ns 

teHEL Chip Enable High to Chip Enable Low 20 20 20 ns 

twHGL Write Enable High to Output Enable Low 6 6 6 J.LS 

IEHGL Chip Enable High to Output Enable Low 6 6 6 J.LS 

IAVQV lAce Addess Valid to data Output 90 100 120 ns 

IELQX(1) ltz Chip Enable Low to Output Transition 0 0 0 ns 

tELQV tee Chip Enable Low to Output Valid 90 100 120 ns 

IGLax 111 totz Output Enable Low to Output Transition 0 0 0 ns 

IGLQV toe Output Enable Low to Output Valid 35 45 50 ns 

teHQZ(1) Chip Enable High to Output Hi-Z 40 40 40 ns 
IGHaz(1) toF Output Enable High to Output Hi-Z 30 30 30 ns 

tAXQX loH Address Transition to Output Transition 0 0 0 ns 
Note: 1. Sampled only, not 100% tested 
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M28F102 

Table 98. Read/Write Mode AC Characteristics, Wand E Controlled 
(TA = 0 to 70 oc, -40 to 85 oc or -40 to 125 oc; Vee= 5V ± 10% or 5V ± 5%) 

M28F102 
Symbol All Parameter -150 -200 Unit 

Min Max Min Max 

IVPHEL Vpp High to Chip Enable Low -· 1 1 J.lS 

IVPHWL Vpp High to Write Enable Low 1 1 J.lS 

IWHWH3 twc Write Cycle Time (W controlled) 150 200 ns 

IEHEH3 lwc Write Cycle Time (E controlled) 150 200 120 

tAVWL lAs Address Valid to Write Enable Low 0 0 ns 

lA VEL Address Valid to Chip Enable Low 0 0 ns 

IWLAX IAH Write Enable Low to Address Transition 60 75 ns 

IE LAX Chip Enable Low to Address Transition 80 80 ns 

IELWL tcs Chip Enable Low to Write Enable Low 20 20 ns 

IWLEL Write Enable Low to Chip Enable Low 0 0 ns 

IGHWL Output Enable High to Write Enable Low 0 0 J.lS 

IGHEL Output Enable High to Chip Enable Low 0 0 J.lS 

tovwH los Input Valid to Write Enable High 50 50 ns 

tovEH Input Valid to Chip Enable High 50 50 ns 

IWLWH twp Write Enable Low to Write Enable High (Write Pulse) 60 60 ns 

IELEH Chip Enable Low to Chip Enable High (Write Pulse) 70 80 ns 

IWHOX loH Write Enable High to Input Transition 10 10 ns 

IEHOX Chip Enable High to Input Transition 10 10 ns 

IWHWH1 Duration of Program Operation (W controlled) 9.5 9.5 J.lS 

tEHEH1 Duration of Program Operation (E controlled) 9.5 9.5 J.lS 

lwHWH2 Duration of Erase Operation (W controlled) 9.5 g_5 ms 

IEHEH2 Duration of Erase Operation (E controlled) 9.5 9.5 ms 

IWHEH tcH Write Enable High to Chip Enable High 0 0 ns 

IEHWH Chip Enable High to Write Enable High 0 0 ns 

IWHWL lwPH Write Enable High to Write Enable Low 20 20 ns 

tEHEL Chip Enable High to Chip Enable Low 20 20 ns 

twHGL Write Enable High to Output Enable Low 6 6 J.lS 

teHGL Chip Enable High to Output Enable Low 6 6 J.lS 

IAVQV lAce Addess Valid to data Output 150 200 ns 

IELQX(1) tLZ Chip Enable Low to Output Transition 0 0 ns 

teLQV tee Chip Enable Low to Output Valid 150 200 ns 

tGLOX (1) loLZ Output Enable Low to Output Transition 0 0 ns 

tGLQV toE Output Enable Low to Output Valid 55 60 ns 

tEHQZ (1) Chip Enable High to Output Hi-Z 55 60 ns 

IGHQZ (1) !oF Output Enable High to Output Hi-Z 35 45 ns 

IAXQX loH Address Transition to Output Transition 0 0 ns 

Note: 1. Sampled only, not 100% tested 
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M28F102 

Figure 12. Erasing Flowchart 

Vpp = 12V 

Vpp < 6.5V, PASS 
AI00636 

Limit: 1000 at grade 1; 6000 at grades 3 & 6. 

PRESTO F ERASE ALGORITHM 
The PRESTO F Erase Algorithm guarantees that 
the device will be erased in a reliable way. The 
algorithm first programs all words to OOOOh in order 
to ensure uniform erasure. The programming fol
lows the Presto F Programming Algorithm (see 
below). Erase is set-up by writing 'xx20h' to the 
command register, the erasure is started by repeat
ing this write cycle. Erase Verify is set-up by writing 
'xxAOh' to the command register together with the 
address of the word to be verified. The subsequent 
read cycle reads the data which is compared to 
OFFFFh. Erase Verify begins at address OOOOh and 
continues to the last address or until the compari
son of the data to OFFFFh fails. If this occurs, the 
address of the last word checked is stored and a 
new Erase operation performed. Erase Verify then 
continues from the address of the stored location . 

Figure 13. Programming Flowchart 

Vpp= 12V 

Vpp < 6.5V, PASS 
AIOOSn 

PRESTO F PROGRAM ALGORITttM 
The PRESTO F Programming Algorithm applies a 
series of 1 OJ.!S programming pulses to a word until 
a correct verify occurs. Up to 25 programming 
operations are allowed for one word. Program is 
set-up by writing 'xx40h' to the command register, 
the programming is started after the next write 
cycle which also latches the address and data to 
be programmed. Program Verify is set-up by writing 
'xxCOh' to the command register, followed by a read 
cycle and a compare of ,the data read to the data 
expected. During Program and Program Verify op
erations a MARGIN MODE circuit is activated to 
guarantee that the cell is program mEld with a safety 
margin. 

.:.:16::.;/1'-=-9 __________ r:;;=''/ SGS•DIOMSON -----------
..,..,, ~II©OO@i<~~©'ii'OO@i'i:O©$ 
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M28F102 

ORDERING INFORMATION SCHEME 

Example: M28F102 -100 X K 1 TR 

Speed Package Option 

-90 90 ns blank ±10% K PLCC44 Oto70°C TR Tape & Reel 

-100 100 ns X ±5% N TSOP40 3 -40 to 125 oc Packing 

-120 120 ns 
10 x 14mm 

6 -40 to 85 oc 
-150 150 ns 

-200 200 ns 

For a list of available options (Speed, Vee Tolerance, Package, etc ... ) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

______________ i:1i ~~;;;m~~11 ____________ 1_7/-'-19 
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PLCC44 - 44 lead Plastic Leaded Chip Carrier, square 

Symb 
mm 

Typ Min Max 

A 4.20 4.70 

A1 2.29 3.04 

B 0.33 0.53 

B1 0.66 0.81 

0 17.40 17.65 

01 16.51 16.66 

02 14.99 16.00 

E 17.40 17.65 

E1 16.51 16.66 

E2 14.99 16.00 

e 1.27 - -
N 44 

CP 0.10 

PLCC44 

D 
01 

- ....cu:::LCI.. - .J:J:::li:::::::;:---. _ _u'--- ___ 1_N __ 

' 
' 

Ne: 

Drawing is out of scale 

' ' ' ' 

PLCC 

0 

I 

~ E1 E 

inches 

Typ Min 

0.165 

0.090 

0.013 

0.026 

0.685 

0.650 

0.590 

0.685 

0.650 

0.590 

0.050 -

44 

I 

D2/E2 8~' 
I I I 

o CP 

Max 

0.185 

0.120 

0.021 

0.032 

0.695 

0.656 

0.630 

0.695 

0.656 

0.630 

-

0.004 

..:..:18::.,1.:..:9:..__ ___________ ~ ~~©mgm:~~lj _____________ _ 
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TSOP40 - 40 lead Plastic Thin Small Outline, 10 x 14mm 

Symb 

A 

A1 

A2 

B 

c 
D 

01 

E 

e 

L 

a 

N 

CP 

TSOP40 

Drawing is out of scale 

mm 

Typ Min 

0.05 

0.95 

0.17 

0.10 

13.80 

12.30 

9.90 

o.so -

0.50 

oo 
40 

r·---
1 
I 

N/2 

01 

D 

Max 

1.20 

0.15 

1.05 

0.27 

0.21 

14.20 

12.SO 

10.10 

-

0.70 

so 

0.10 

N 

E 

Jtd----01------E ------k,ry C 

TSOP-a 

I 

inches 

Typ Min 

0.002 

0.037 

0.007 

0.004 

0.543 

0.484 

0.390 

0.020 -

0.020 

oo 
40 

~· 

I 

I I I 
I I I 

M28F102 

Max 

0.047 

0.006 

0.041 

0.011 

0.008 

0.559 

0.492 

0.398 

-

0.028 

so 

0.004 

______________ ~ ~~mlll~~~li ___________ ___:.1.:.;.9,-=19 
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M28F201 
M28V201 

2 Megabit (256K x 8, Chip Erase) FLASH MEMORY 

• FAST ACCESS TIMES 
- 60ns for M28F201 version 
- 150ns for M28V201 version 

• LOW POWER CONSUMPTION 
- Standby Current: 1 OOJ.IA Max 

• 1 0,000 PROGRAM/ERASE CYCLES 

• 12V PROGRAMMING VOLTAGE 

• SUPPLY VOLTAGE in READ OPERATION 
- SV ± 10% for M28F201 version 
- 3.3V ± 0.3V for M28V201 version 

• TYPICAL BYTE PROGRAMMING TIME 1 OilS 
(PRESTO F ALGORITHM) 

• ELECTRICAL CHIP ERASE in 1 s RANGE 

• INTEGRATED ERASE/PROGRAM-STOP 
TIMER 

• OTP COMPATIBLE PACKAGES and PINOUTS 

• EXTENDED TEMPERATURE RANGES 

DESCRIPTION 

The M28F201, M28V201 FLASH MEMORY prod
ucts are non-volatile memories which may be 
erased electrically at the chip level and pro
grammed byte-by-byte. They are organised as 
256K bytes. They use a command register archi
tecture to select the operating modes and thus 
provide a simple microprocessor interface. 

Table 1. Signal Names 

AO-A17 Address Inputs 

DQO-DQ7 Data Inputs I Outputs 

E Chip Enable 

G Output Enable 

w Write Enable 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

February 1995 

PRODUCT PREVIEW 

"~ ~~~ 0 
1 

PDIP32 (P) 

TSOP32 (N) 
Bx 20 mm 

Figure 1. Logic Diagram 

Vee Vpp 

PLCC32 (K) 

18 8 

AO-A 17 DQ0-007 

w 
E 

G 

M28F201 

Vss 
AI00637e 

1/22 
Th1s IS prehmmary tnformat1on on a new product now rn development Deta1ls are subJect to change wtthout notice 
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M28F201, M28V201 

Figure 2A. DIP Pin Connections Figure 28. LCC Pin Connections 

Vpp Vee 
A16 w 
A1S A17 

C\1 II) <0 a. (.) I'-
~ ~ ~ a. oiS: ~ 
~~~;::,;::, .... ~ 

A12 A14 
A7 A13 
A6 AB 
AS A9 
A4 A11 
A3 G 
A2 A10 
A1 E 
AO D07 

DOO D06 

G)32 
~A14 A7 

A6 ~A13 
AS ~AB 
A4 ~A9 
A3 9 M28F201 ~~5 ~A11 
A2 ~G 
A11 PA10 
AO ~E 

DOO ~D07 
17 

D01 DOS 
D02 D04 
Vss D03 

AI0063BC 
AI00641C 

Figure 2C. TSOP Pin Connections Figure 20. TSOP Reverse Pin Cc1nnections 

A11 G G A11 
A9 A10 A10 A9 
AB E E AB 

A13 D07 D07 A13 
A14 D06 D06 A14 
A17 DOS DOS A17 
w D04 D04 w 

Vee M28F201 D03 D03 M28F201 Vee 
Vpp (Normal) Vss Vss (Reverse) Vpp 
A16 D02 D02 A16 
A1S D01 D01 A1S 
A12 DOO DOO A12 

A7 AO AO A7 
A6 A1 A1 A6 
AS A2 A2 AS 
A4 A3 A3 A4 

=212=2'------------ t:r'l. SCS·1HOMSON ----------.. ...,, lil<IO©OO©~U©® 
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M28F201, M28V201 

Table 2. Absolute Maximum Ratings 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature grade 1 Oto 70 
grade 3 -40 to 125 oc 
grade 6 -40 to 85 

TsTG Storage Temperature -65 to 150 oc 
V1o Input or Output Vollages -0.6 to 7 v 
Vee Supply Voltage -0.6 to 7 v 
VAg A9 Voltage -0.6 to 13.5 v 

Vpp Program Supply Voltage, during Erase -0.6 to 14 v or Programming 

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause 
permanent damage to the dev1ce. These are stress rallngs only and operation of the device at these or any other conditions above those 
1nd1cated in the Operating sections of this specification is not implied Exposure to Absolute Maximum Rating conditions for extended periods 
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents. 

DESCRIPTION (cont'd) 

The M28F201, M28V201 FLASH MEMORY prod
ucts are suitable for applications where the mem
ory has to be reprogrammed in the equipment. 

The access time of 60ns makes the device suitable 
for use in high speed microprocessor systems, 
while the low supply voltage capability makes it 
ideal for portable applications. 

DEVICE OPERATION 

The M28F201, M28V201 FLASH MEMORY prod
ucts employ a technology similar to a 2 Megabit 
EPROM but add to the device functionality by 
providing electrical erasure and programming. 
These functions are managed by a command reg
ister. The functions that are addressed via the 
command register depend on the voltage applied 
to the Vpp, program voltage, input. When Vpp is 
less than or equal to 6.5V, the command register is 
disabled and the M28F201 functions as a read only 
memory providing operating modes similar to an 
EPROM (Read, Output Disable, Electronic Signa
ture Read and Standby). When Vpp is raised to 12V 
the command register is enabled and this provides, 
in addition, Erase and Program operations. 

READ ONLY MODES, Vpp :5 6.5V 
For all Read Only Modes, except Standby Mode, 
the Write Enable input W should be High. In the 
Standby Mode this input is 'don't care'. 

Read Mode. The M28F201, M28V201 have two 
enable inputs, E and G, both of which must be Low 

in order !9 output data from the memory. The Chip 
Enable (E) is the power control and sh_Quld be used 
for device selection. Output Enable (G) is the out
put control and should be used to gate data on to 
the output, independant of the device selection. 

Standby Mode. In the Standby Mode the maxi
mum supply current is reduced from 30mA to 
1 0011A. The device is placed in the StandQ}' Mode 
by applying a High to the Chip Enable (E) input. 
When in the Standby Mode the outputs are in a high 
imped~nce state, independant of the Output En
able (G) input. 

~tput Disable Mode. When the Output Enable 
(G) is High the outputs are in a high impedance 
state. 

Electronic Signature Mode. This mode allows the 
read out of two binary codes from the device which 
identify the manufacturer and device type. This 
mode is intended for use by programming equip
ment to automatically select the correct erase and 
programming algorithms. The Electronic Signature 
Mode is active when a high volta11e (11_J)V to 13V) 
is applied to address line A9 with E and G Low. With 
AO Low the output data is the manufacturer code, 
when AO is High the output is the device code. All 
other address lines should be maintained Low 
while reading the codes. The electronic signature 
can also be accessed in Read/Write modes. 

READ/WRITE MODES, 11.4V :5 Vpp :5 12.6V 

When Vpp is High both read and write operations 
may be performed. These are defined by the con
tents of an internal command register. Commands 

-------------~iii. ~i©n&9ml~~~ ____________ 31_22 
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M28F201, M28V201 

Table 3. Operations <1> 

Vpp Operation E G w A9 DQO-DQ7 

Read Only VPPL Read VrL VrL VrH A9 Data Output 

Output Disable VrL VrH VrH X Hi-Z 

Standby VrH X X X Hi-Z 

Electronic Signature VrL VrL VrH Vro Codes 

Read/Write 12l VPPH Read VrL VrL VrH A9 Data Output 

Write VrL VrH VrL Pulse A9 Data Input 

Output Disable VrL VrH VrH X Hi-Z 

Standby VrH X X X Hi-Z 

Note: 1. X = v,L or v,H 
2. Refer also to the Command Table 

Table 4. Electronic Signature 

Identifier AD DQ7 DQ6 DQS DQ4 DQ3 DQ2 DQ1 DQOI Hex Data 

Manufacturer's Code VrL 0 0 1 0 0 0 0 0 20h 

Device Code: M28F201 VrH 1 1 1 1 0 1 0 0 OF4h 

Device Code: M28V201 VrH 1 1 1 1 0 1 0 1 OF5h 

Table 5. Commands <1> 

Command Cycles 
1st Cycle 2nd Cycle 

Operation AO-A17 DQO-DQ7 Operation AO-A17 DQO-DQ7 

Read 1 Write X OOh 

Electronic 
2 Write X 80h or 90h 

Read OOOOOh 20h 
Signature 12l 

Read 00001h OF4h or OF5h 

Setup Erase/ 
2 

Write X 20h 

Erase Write X 20h 

Erase Verify 2 Write AO-A17 OAOh Read X Data Output 

Setup Program/ 
2 

Write X 40h 

Program Write AO-A17 Data Input 

Program Verify 2 Write X OCOh Read X Data Output 

Reset 2 Write X OFFh Write X OFFh 

Note: 1. X=VIlorVrH 

2. Refer also to the Electronic Srgnature Table 

_.::.4/=22=------------lf/. ~~©IH~~~ ____________ _ 
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Table 6. AC Measurement Conditions 

SRAM Interface Levels EPROM Interface Levels 

Input Rise and Fall limes 

Input Pulse Voltages 

Input and Output liming Ref. Voltages 

Figure 3. AC Testing Input Output Waveform 

SRAM Interface 

3V=>E===>C ----- ------------------------------

OV 

1.5V 

EPROM Interface 

2.4V 

0.45V 

~2.0V 

~o.av 

AI01275 

Table 7. Capacitance <1> (T A = 25 oc, f = 1 MHz ) 

s 10ns s 10ns 

Oto3V 0.45V to 2.4V 

1.5V 0.8Vand2V 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

1.3V 

1N914 

3.3kn 

T 
CL = 30pF or 1 OOpF 

CL = 30pF for SRAM Interface 

CL = 1 OOpF for EPROM Interface 

CL includes JIG capacitance A101276 

Symbol Parameter Test Condition Min Max Unit 

C1N Input Capacitance ViN=OV 6 pF 

GoUT Output Capacitance VoUT=OV 12 pF 
Note: 1. Sampled only, not 100% tested. 

READ/WRITE MODES (cont'd) 

may be written to this register to set-up and exe
cute, Erase, Erase Verify, Program, Program Verify 
and Reset modes. Each of these modes needs 2 
cycles. Every mode starts with a write operation to 
set-up the command, this is followed by either read 
or write operations. The device expects the first 
cycle to be a write operation and does not corrupt 
data at any location in memory. Read mode is 
set-up with one cycle only and may be followed by 
any number of read operations to output data. 
Electronic Signature Read mode is set-up with one 
cycle and followed by a read cycle to output the 
manufacturer or device codes. 

A write to the Q.Ommand register is made by_bringing 
W Low while E is Low. The falling edge of W latches 
Addresses, while the rising edge latches Data, 
which are used for those commands that require 
address inputs, command input or provide data 
output. The supply voltage Vee and the program 
voltage Vpp can be applied in any order. When the 
device is powered up or when Vpp is s 6.5V the 
contents of the command register default to OOh, 
thus automatically setting-up Read operations. In 
addition a specific command may be used to set 
the command register to OOh for reading the mem
ory. 
The system designer may chose to provide a con
stant high Vpp and use the register commands for 

- ----------- t;; SGS·lHOMSON __________ s_12_2 
lit. '11. filijll©m@fO!brn©'ii'OO@illlll©@ 

445 



M28F201, M28V201 

Table 8. DC Characteristics 
(TA = 0 to 70 °C, -40 to 85 oc or-40 to 125 oc; Vee= 5V ± 10%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OVSViNSVcc o:1 j!A 

ILO Output Leakage Current OV s Vour s Vee ±10 j!A 

Icc Supply Current (Read) E = V1L, I= 10M Hz (iO mA 

lcc1 
Supply Current (Standby) TTL E=ViH 1 mA 

Supply Current (Standby) CMOS E= Vcc±0.2V 100 j!A 

lcc2 11> Supply Current (Programming) During Programming 10 mA 

lcca 11 l Supply Current (Program Verify) During Verify 20 mA 

lcc4 11 l Supply Current (Erase) During Erasure 20 mA 

Ices 11> Supply Current (Erase Verify) During Erase Verily) 20 mA 

ILPP Program Leakage Current VppSVcc ±10 j!A 

lpp Program Current (Read or Vpp >Vee 200 j!A 
Standby) 

Vpp s Vee ±10 j!A 

IPP1(1) Program Current (Programming) Vpp = VPPH, During Programming 30 mA 

IPP2(1) Program Current (Program Vpp = VPPH, During Verify 5 mA Verily) 

IPP3(1) Program Current (Erase) Vpp = VPPH, During Erase 30 mA 

IPP4(l) Program Current (Erase Verily) Vpp = VPPH, During Erase Verily 5 mA 

V1L Input Low Voltage -0.5 0.8 v 

V1H 
Input High Voltage TTL 2 Vee+ 0.5 v 
Input High Voltage CMOS 0.7Vcc Vee~ 0.5 v 

VoL Output Low Voltage loL=5.8mA 0.45 v 

Output High Voltage CMOS 
loH = -1 OOj!A Vcc-0.4 v 

VoH loH=-2.5mA 0.85Vcc v 
Output High Voltage TTL loH=-2.5mA 2.4 v 

VPPL Program Voltage (Read 0 6.5 v Operations) 

VPPH Program Voltage (Read/Write 11.4 12.6 v Operations) 

V1o A9 Voltage (Electronic Signature) 11.5 13 v 
ho 11 > A9 Current (Electronic Signature) A9 =V1o 200 j!A 

VLKO Supply Voltage, Erase/Program M28F201 2.2 v 
Lock-out 

M28V201 2.0 v 
Note: 1. Not 100% tested. eharactensat1on Data ava1lable. 

;::;,6/:::22=------------l..fi. ~it~~Jj -------------
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READ/WRITE MODES (cont'd) 

all operations, or to switch the VPP from low to high 
only when needing to erase or program the mem
ory. All command register access is inhibited when 
Vee falls below the Erase/Write Lockout Voltage 
(VLKo) of 2.5V. 
If the device is deselected during Erasure, Pro
gramming or Verification it will draw active supply 
currents until the operations are terminated. 

The device is protected against stress caused by 
long erase or program times. If the end of Erase or 
Programming operations are not terminated by a 
Verify cycle within a maximum time permitted, an 
internal stop timer automatically stops the opera
tion. The device remains in an inactive state, ready 
to start a Verify or Reset Mode operation. 

Table 9A. Read Only Mode AC Characteristics 
(TA = 0 to 70 °C, -40 to 85 °C or-40 to 125 °C) 

Symbol A It Parameter Test Condition 

lwHGL 
Write Enable High to 
Output Enable Low 

IAVAV IRe Read Cycle Time E = VIL, G = VIL 

IAVQV lAce 
Address Valid to 

E = VIL. G = VIL Output Valid 

IELQX (1) ILZ 
Chip Enable Low to 

G=VIL Output Transition 

Chip Enable Low to -
IELQV teE Output Valid G=ViL 

tGLQX (1) loLZ 
Output Enable Low 

E=VIL to Output Transition 

IGLQV toE 
Output Enable Low 

E=VIL to Output Valid 

IEHQZ (1) 
Chip Enable High to -
Output Hi-Z G =VIL 

IGHQZ (1) I oF 
Output Enable High 

E=VIL to Output Hi-Z 

IAXQX loH 
Address Transition to 

E = VIL, G = ViL Output Transition 

Note: 1. Sampled only, not 100% tested 

M28F201, M28V201 

Read Mode. The Read Mode is the default at 
power up or may be set·up by writing OOh to the 
command register. Subsequent read operations 
output data from the memory. The memory remains 
in the Read Mode until a new command is written 
to the command register. 

Electronic Signature Mode. In order to select the 
correct erase and programming algorithms for on
board programming, the manufacturer and devices 
code may be read directly. It is not neccessary to 
apply a high voltage to A9 when using the com
mand register. The Electronic Signature Mode is 
set-up by writing SOh or 90h to the command 
register. The following read cycle, with address 
inputs OOOOOh or 00001 h, output the manufacturer 
or device codes. The command is terminated by 
writing another valid command to the command 
register (for example Reset). 

M28F201 

-60 -70 -80 

Vee =5V±5% Vee=5V±10% Vee=5V±10% Unit 

SRAM EPROM EPROM 
Interface Interface Interface 

Min Max Min Max Min Max 

6 6 6 jlS 

60 70 80 ns 

60 70 80 ns 

0 0 0 ns 

60 70 80 ns 

0 0 0 ns 

25 30 35 ns 

0 25 0 25 0 30 ns 

0 25 0 25 0 30 ns 

0 0 0 ns 

------------~iii ~~m=:~~~ ___________ .:..:.7'2=2 
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M28F201, M28V201 

Table 98. Read Only Mode AC Characteristics 
((TA = 0 to 70 °C, -40 to 85 oc or-40 to 125 °C) 

Symbol All Parameter Test Condition 

IWHGL 
Write Enable High to 
Output Enable Low 

IAVAV IRe Read Cycle Time E = ViL, G = ViL 

IAVQV lAce 
Address Valid to E = ViL. G = VIL Output Valid 

IELQX (l) ILZ 
Chip Enable Low to G =ViL Output Transition 

Chip Enable Low to -
IELQV IcE Output Valid G =ViL 

IGLQX (1) 
Output Enable Low to -

loLZ Output Transition 
E = V1L 

IGLQV toE 
Output Enable Low to E=ViL 
Output Valid 

IEHQZ (') Chip Enable High to G =ViL Output Hi·Z 

IGHQZ (1) 
Output Enable High -

loF to Output Hi-Z E=ViL 

lAX OX toH 
Address Transition to 

E = ViL, G = ViL Output Transition 

Note: 1. Sampled only, not 100% tested 

Erase and Erase Verify Modes. The memory is 
erased by first Programming all bytes to DOh, the 
Erase command then erases them to OFFh. The 
Erase Verify command is then used to read the 
memory byte-by-byte for a content of OFFh. 

The Erase Mode is set-up by writing 20h to the 
command register. The write cycle is then repeated 
to start the er~e operation. Erasure starts on the 
rising edge of W during this second cycle. Erase is 
followed by an Erase Verify which reads an ad
dressed byte. 

Erase Verify Mode is set-up by writing OAOh to the 
command register and at the same time supplying 
the add@SS of the byte to be verified. The rising 
edge of W during the set-up of the first Erase Verify 
Mode stops the Erase operation. The following 
read cycle is made with an internally generated 
margin voltage applied, reading OFFh indicates 

M28F201 

-90 -120 -150 

Vee =5V±10% Vcc=5V±10% Vee =SV±10% Unit 

EPROM EPROM EPBOM 
Interface Interface Interface 

Min Max Min Max Min Max 

6 6 6 f!S 

90 120 150 ns 

90 120 150 ns 

0 0 0 ns 

90 120 150 ns 

0 0 0 ns 

35 50 
' 

55 ns 

0 30 0 30 0 35 ns 

0 30 0 30 0 35 ns 

0 0 0 ns 

that all bits of the addressed byte are fully erased. 
The whole contents of the memory are verified by 
repeating the Erase Verify Operation, first writing 
the set-up code OAOh with the address of the byte 
to be verified and then reading the byte contents in 
a second read cycle. 

As the Erase algorithm flow chart shows, when the 
data read during Erase Verify is not OFFh, another 
Erase operation is performed and vmification con
tinues from the address of the last verified byte. The 
command is terminated by writing another valid 
command to the command register (for example 
Program or Reset). 

Program and Program Verify Modes. The Pro
gram Mode is set-up by writing 40h to the command 
register. This is followed by a second write cycle 
which latches the address and data of the byte to 
be programmed. The rising edge of W during this 

.:..8/-"22::..._ __________ £:;1. ~~©lt\!111~~~ -------------
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Figure 5. Read Mode AC Waveforms 

tAVAV 

AO-A17 

I+--- tAVQV - IAXQX 

1 -
E 

f+--tELQV- tEHaz-

~ tELQX ----+ 

1 
tGLQV IGHQZ_. 

!GLQX 

DQO-DQ7 DATA OUT 

AI00642 

Figure 6. Read Command Waveforms 

Vpp 
.J----------···············-----------

w 
tWLWH --14---*"1 

DQ0-007 
"'-------' 

--- ··- •• •• • • • • ·--....;--...k~DiflA:TTA~O~UT~ 

o+--- READ SET-UP ---+i - READ -l>i 

AI00643 
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Figure 7. Electronic Signature Command Waveforms 

,.--------···············--------Vpp 

G 

DQO-DQ7 

tWLWH~--+1 

1+--READ ELECTRONIC -----+i 
SIGNATURE SET-UP 

READ/WRITE MODES (cont'd) 

second cycle starts the programming operation. 
Programming is followed by a Program Verify of the 
data written_ 

Program Verify Mode is set-up by writing__QCOh to 
the command register_ The rising edge of W during 
the set-up of the Program Verify Mode stops the 
Programming operation. The following read cycle, 
of the address already latched during program-

- READ ----+i 
MANUFACTURER 

OR DEVICE 
AI00644 

ming, is made with an internally generated margin 
voltage applied, reading valid data indicates that all 
bits have been programmed. 

Reset Mode. This command is used to safely abort 
Erase or Program Modes. The Reset Mode is 
set-up and performed by writing twice OFFh to the 
command register. The command should be fol
lowed by writing a valid command to 1he the com
mand register (for example Read). 
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M28F201, M28V201 

Table 10A. Read/Write Mode AC Characteristics, Wand E Controlled 
(TA = 0 to 70 °C, -40 to 85 oc or-40 to 125 °C) 

M28F201 

·60 ·70 
Symbol A It Parameter Vee= SV±S% Vee=5V±10% 

SRAM EPROM 
Interface Interface 

Min Max Min Max 

IVPHEL Vpp High to Chip Enable Low 1 1 

lvPHWL Vpp High to Write Enable Low 1 1 

IWHWH3 twc Write Cycle Time (W controlled) 60 70 

IEHEH3 !we Write Cycle Time (E controlled) 60 70 

IAVWL lAs Address Valid to Write Enable Low 0 0 

lA VEL Address Valid to Chip Enable Low 0 0 

lwLAX IAH Write Enable Low to Address Transition 40 40 

IELAX Chip Enable Low to Address Transition 50 50 

IELWL lcs Chip Enable Low to Write Enable Low 0 0 

IWLEL Write Enable Low to Chip Enable Low 0 0 

tGHWL Output Enable High to Write Enable Low 0 0 

tGHEL Output Enable High to Chip Enable Low 0 0 

lovwH los Input Valid to Write Enable High 40 40 

loVEH Input Valid to Chip Enable High 40 40 

IWLWH lwP Write Enable Low to Write Enable High 40 40 (Write Pulse) 

IELEH 
Chip Enable Low to Chip Enable High 50 50 (Write Pulse) 

twHOX loH Write Enable High to Input Transition 10 10 

tEHOX Chip Enable High to Input Transition 10 10 

IWHWH1 Duration of Program Operation (W contr.) 10 10 

IEHEH1 Duration of Program Operation (E contr.) 10 10 

IWHWH2 Duration of Erase Operation (W contr.) 9.5 9.5 

tEHEH2 Duration of Erase Operation (E contr.) 9.5 9.5 

IWHEH lcH Write Enable High to Chip Enable High 0 0 

tEHWH Chip Enable High to Write Enable High 0 0 

IWHWL twPH Write Enable High to Write Enable Low 20 20 

IEHEL Chip Enable High to Chip Enable Low 20 20 

twHGL Write Enable High to Output Enable Low 6 6 

IEHGL Chip Enable High to Output Enable Low 6 6 

tAVQV lAce Addess Valid to data Output 60 70 

tELOX(1) ILZ Chip Enable Low to Output Transition 0 0 

tELQV IcE Chip Enable Low to Output Valid 60 70 

IGLQX (1) loLZ Output Enable Low to Output Transition 0 0 

IGLQV toE Output Enable Low to Output Valid 30 30 

tEHOZ (1) Chip Enable High to Output Hi-Z 25 25 

tGHQZ (l) I oF Output Enable High to Output Hi-Z 25 25 

tAXQX toH Address Transition to Output Transition 0 0 

Note: 1. Sampled only, not 100% tested 

·80 

Vee=5V±10% Unit 

EPROM 
Interface 

Min Max 

1 ~ 

1 JlS 

80 ns 

80 ns 

0 ns 

0 ns 

45 ns 

60 ns 

0 ns 

0 ns 

0 JlS 

0 JlS 

45 ns 

45 ns 

45 ns 

60 ns 

10 ns 

10 ns 

10 ~ 

10 JlS 

9.5 ms 

9.5 ms 

0 ns 

0 ns 

20 ns 

20 ns 

6 JlS 

6 JlS 

80 ns 

0 ns 

80 ns 

0 ns 

30 ns 

30 ns 

30 ns 

0 ns 
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Table 108. Read/Write Mode AC Characteristics, Wand E Controlled 
(T A = 0 to 70 ac, -40 to 85 ac or -40 to 125 °C) 

M28F201 

·90 -120 

Symbol A It Parameter Vee =5V±10% Vcc=5V±10% 

EPROM EPROM 
Interface Interface 

Min Max Min Max 

IVPHEL Vpp High to Chip Enable Low 1 1 

IVPHWL Vpp High to Write Enable Low 1 1 

IWHWH3 lwc Write Cycle Time (W controlled) 90 120 

IEHEH3 !we Write Cycle Time (E controlled) 90 120 

IAVWL lAs Address Valid to Write Enable Low 0 0 

lA VEL Address Valid to Chip Enable Low 0 0 

twLAX IAH Write Enable Low to Address Transition 45 50 

IE LAX Chip Enable Low to Address Transition 60 60 

IELWL tcs Chip Enable Low to Write Enable Low 0 0 

IWLEL Write Enable Low to Chip Enable Low 0 0 

IGHWL Output Enable High to Write Enable Low 0 0 

IGHEL Output Enable High to Chip Enable Low 0 0 

!ovwH los Input Valid to Write Enable High 45 50 

tovEH Input Valid to Chip Enable High 45 50 

IWLWH twp Write Enable Low to Write Enable High 45 50 (Write Pulse) 

IELEH Chip Enable Low to Chip Enable High 60 70 (Write Pulse) 

IWHDX loH Write Enable High to Input Transition 10 10 

IEHDX Chip Enable High to Input Transition 10 10 

IWHWH1 Duration of Program Operation (W contr.) 10 10 

IEHEH1 Duration of Program Operation (E contr.) 10 10 

IWHWH2 Duration of Erase Operation (W contr.) 9.5 9.5 

IEHEH2 Duration of Erase Operation (E contr.) 9.5 9.5 

IWHEH tcH Write Enable High to Chip Enable High 0 0 

IEHWH Chip Enable High to Write Enable High 0 0 

IWHWL IWPH Write Enable High to Write Enable Low 20 20 

IEHEL Chip Enable High to Chip Enable Low 20 20 

IWHGL Write Enable High to Output Enable Low 6 6 

IEHGL Chip Enable High to Output Enable Low 6 6 

IAVQV lAce Addess Valid to data Output 90 120 

IELQX(1) ILZ Chip Enable Low to Output Transition 0 0 

IELQV IcE Chip Enable Low to Output Valid 90 120 

IGLOX (1) loLZ Output Enable Low to Output Transition 0 0 

IGLOV toE Output Enable Low to Output Valid 30 35 

IEHOZ (1) Chip Enable High to Output Hi-Z 30 30 

IGHQZ (1) !oF Output Enable High to Output Hi-Z 30 30 

tAXa X loH Address Transition to Output Transition 0 0 
Note: 1. Sampled only, not 100% tested 

·HiD 
Vee= 5'V±10% Unit 

EPROM 
lnterllace 

Min Max 

1 JlS 
1 JlS 

150 ns 

150 ns 

0 ns 

0 ns 

50 ns 

80 ns 

0 ns 

0 ns 

0 JlS 
0 JlS 

50 ns 

50 ns 

60 ns 

80 ns 

10 ns 

10 ns 

10 JlS 
10 JlS 
9.5 ms 

9.5 ms 

0 ns 

0 ns 

20 ns 

20 ns 

6 JlS 
6 JlS 

150 ns 

0 ns 

150 ns 

0 ns 

40 ns 

35 ns 

35 ns 

0 ns 
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Figure 12. Erasing Flowchart 

Vpp = 12V 

Vpp < 6.5V, PASS 
A100649 

PRESTO F ERASE ALGORITHM 

The PRESTO F Erase Algorithm guarantees that 
the device will be erased in a reliable way. The 
algorithm first programs all bytes to OOh in order to 
ensure uniform erasure. The programming follows 
the Presto F Programming Algorithm (see below). 
Erase is set-up by writing 20h to the command 
register, the erasure is started by repeating this 
write cycle. Erase Verify is set-up by writing OAOh 
to the command register together with the address 
of the byte to be verified. The subsequent read 
cycle reads the data which is compared to OFFh. 
Erase Verify begins at address OOOOh and contin
ues to the last address or until the comparison of 
the data to OFFh fails. If this occurs, the address of 
the last byte checked is stored and a new Erase 
operation performed. Erase Verify then continues 
from the address of the stored location. 

M28F201, M28V201 

Figure 13. Programming Flowchart 

Vpp = 12V 

Vpp < 6.5V, PASS 
AI00677 

PRESTO F PROGRAM ALGORITHM 

The PRESTO F Programming Algorithm applies a 
series of 1 OjlS programming pulses to a byte until 
a correct verify occurs. Up to 25 programming 
operations are allowed for one byte. Program is 
set-up by writing 40h to the command register, the 
programming is started after the next write cycle 
which also latches the address and data to be 
programmed. Program Verify is set-up by writing 
OCOh to the command register, followed by a read 
cycle and a compare of the data read to the data 
expected. During Program and Program Verify op
erations a MARGIN MODE circuit is activated to 
guarantee that the cell is programmed with a safety 
margin. 
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ORDERING INFORMATION SCHEME 

Example: M28F201 -100 X N R 

I -,.-- -,. -,. T .... _________ _ 

r---J~ Vee Range 

F 5V 

v 3.3V 

Speed I I Power Supplies 

-60 60 ns blank Vee± 10% or 0.3V 

-70 70 ns 
Vpp±5% 

-80 80 ns 
X Vee±5% 

Vpp±5% 
-90 90 ns w Vee± 10% 

-120 120 ns Vpp ± 10% 

-150 150 ns 

I I Package 

p PDIP32 

K PLCC32 

N TSOP32 
8x20 mm 

I I 

R Revorse Pin-Out 

TR Tape & Reel 
Packing 

l 
Temperature Range 

1 0 to 70 oc 
3 -40 to 125 oc 
6 -40 to 85 oc 

Full data on the 3V product M28V201 will be added to this document in the near future. 

For a list of available options (Vee Range, Speed, Package, etc ... ) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

_18_12_2 ___________ ~ ~i©IH~'I------------
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PDIP32 - 32 pin Plastic DIP, 600 mils width 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 4.83 0.190 

A1 0.38 - 0.015 -

A2 - - - - - -
B 0.41 0.51 0.016 0.020 

. 81 1.14 1.40 0.045 0.055 

c 0.20 0.30 0.008 0.012 

D 41.78 42.04 1.645 1.655 

E 15.24 15.88 0.600 0.625 

E1 13.46 13.97 0.530 0.550 

e1 2.54 - - 0.100 - -

eA 15.24 - - 0.600 - -

L 3.18 3.43 0.125 0.135 

s 1.78 2.03 0.070 0.080 

a oo 15° oo 15° 

N 32 32 

PDIP32 

E1 E 

PDIP 

Drawing is out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular· 

Symb 

A 

A1 

8 

81 

0 

01 

02 

E 

E1 

E2 

e 

N 

Nd 

Ne 

CP 
PLCC32 

I 
I 
I 

Ne: 
I 

Typ 

-

1.27 

I 

~ 

mm 

Min Max 

2.54 3.56 

1.52 2.41 

0.33 0.53 

0.66 0.81 

12.32 12.57 

11.35 11.56 

9.91 10.92 

14.86 15.11 

13.89 14.10 

12.45 13.46 

- -
32 

7 

9 

0.10 

D 
01 

I 

~ E1 E 

~ ~-~-~--q====---..t 
PLCC 

Drawing is out of scale 

Inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -
32 

7 

9 

I I I 

D21E2 B~' 
I I I 

o CP 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 

::;20:.:.:/2=2'--------------lifi. ~it~9Jl------------
460 



M28F201, M28V201 

TSOP32 Normal Pinout - 32 lead Plastic Thin Small Outline, 8 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

D1 

E 

e 

L 

a 

N 

CP 

TSOP32 

Drawing is out of scale 

mm 

Typ Min 

o.os 

0.9S 

0.1S 

0.10 

19.80 

18.30 

7.90 

O.SO -

o.so 
oo 

32 

,-------
1 
I 

N/2 

D1 

D 

Max 

1.20 

0.17 

1.SO 

0.27 

0.21 

20.20 

18.SO 

8.10 

-

0.70 

so 

0.10 

N 

E 

Jfrt DIE k . 
'-·-- ---'Yc 

TSOP-a 

I 

inches 

Typ Min 

0.002 

0.037 

0.006 

0.004 

0.780 

0.720 

0.311 

0.020 -

0.020 

oo 

32 

ft, 
I I I 
I I I 

Max 

0.047 

0.006 

O.OS9 

0.011 

0.008 

0.79S 

0.728 

0.319 

-

0.028 

so 

0.004 
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TSOP32 Reverse Pinout - 32 lead Plastic Thin Small Outline, 8 x 20mm I 

Symb 

A 

A1 

A2 

B 

c 
D 

01 

E 

e 

L 

a. 

N 

CP 

TSOP32 

Drawing is out of scale 

mm 

Typ Min 

0.05 

0.95 

0.15 

0.10 

19.80 

18.30 

7.90 

0.50 -

0.50 

oo 
32 

~---

l§, 
I 

' 

TSOP-b 

D1 

D 

N 

Max 

1.20 

0.17 

1.50 

0.27 

0.21 

20.20 

18.50 

8.10 

-

0.70 

so 

0.10 

E 

Inches 

Typ Min 

0.002 

0.037 

0.006 

0.004 

0.780 

0.720 

0.311 

0.020 -
0.020 

oo 
32 

~· 
I I I 
I I I 

Max 

0.047 

0.006 

0.059 

0.011 

0.008 

0.795 

0.728 

0.319 

-

0.028 

so 

0.004 
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M28F21 0, V21 0 
M28F220, V220 

2 Megabit (x8 or x16, Block Erase) FLASH MEMORY 

• DUAL x8 and x16 ORGANIZATION 
• SMALL SIZE PLASTIC PACKAGES TSOP56 

and S044 

• MEMORY ERASE in BLOCKS 
- One 16K Byte or 8K Word Boot Block (top or 

bottom location) with hardware write and 
erase protection 

- Two 8K Byte or 4K Word Key Parameter 
Blocks 

- One 96K Byte or 48K Word Main Block 
- One 128K Byte or 64K Word Main Block 

• Vee SUPPLY VOLTAGE 
- 5V ± 1 0% for M28F21 0, F220 versions 
- 3.3V ± 0.3V for M28V21 0, V220 versions 

• 12V ± 10% or 5% PROGRAMMING VOLTAGE 
• 100,000 PROGRAM/ERASE CYCLES 

• PROGRAM/ERASE CONTROLLER 

" AUTOMATIC STATIC MODE 
• LOW POWER CONSUMPTION 

- 2mA Typical in Static Operation 

- 60j.JA Typical in Standby 
- 0.2j.J.A Typical in Deep Power Down 

- 20/25mA Typical Operating Consumption 
(Byte/Word) 

• HIGH SPEED ACCESS TIMES 

- 60-70ns for M28F21 0, F220 versions 

• EXTENDED TEMPERATURE RANGES 

Table 1. Signal Names 

AO-A16 Address Inputs 

DQO-DQ7 Data Input I Outputs 

DQ8-DQ14 Data Input I Outputs 

DQ15A-1 Data Input/Output or Address Input 

E Chip Enable 

G Output Enable 

w Write Enable 

BYTE Byte/Word Organization 

RP Reset/Power Down/Boot Block Unlock 

Vpp Program & Erase Supply Voltage 

Vee Supply Voltage 

Vss Ground 

Janua 1995 

TSOP56 (N) 
14 x20mm 

Figure 1. Logic Diagram 

44 

Vee Vpp 

AO-A16 

RP 

w 
E 

G 

17 

M28F210 
M28F220 

Vss 

Th1s IS prellmmary information on a new product now in development Details are subject to change Without notice 

PRODUCT PREVIEW 

S044 (M) 

AI01297 

1/31 
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Figure 2A. TSOP Pin Connections Figure 28. SO Pin Connections 

NC NC 

NC A16 

A15 BYTE 
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Vpp RP 
DU w 

A12 DO? NC AS 

A11 DQ14 A? A9 

A10 DQ6 A6 A10 

A9 DQ13 A5 A11 

AS DQ5 A4 A12 

NC DQ12 A3 A13 

NC DQ4 A2 A14 

w Vee A1 A15 

RP Vee 
NC DQ11 

AO A16 

E BYTE 

NC DQ3 Vss Vss 

Vpp DQ10 G DQ15A-1 

DU DQ2 DQO DO? 

NC D09 DOS DQ14 

NC DQ1 DQ1 DQ6 

A? DOS DQ9 DQ13 

A6 DQO DQ2 DQ5 

A5 G DQ10 DQ12 

A4 Vss DQ3 DQ4 

A3 E DQ11 Vee 

A2 AO Af01299 

A1 NC 

NC NC 

Warning: NC ~ No Connections, DU ~ Don't Use Warning: NC ~ No Connections, DU ~ Don't Use 

Table 2. Absolute Maximum Ratings (1) 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature grade 1 Oto 70 
grade 3 -40 to 125 oc 
grade 6 -40 to 85 

TsiAS Temperature Under Bias -50 to 125 oc 
Tsm Storage Temperature --65 to 150 oc 

Vlo (2,3) Input or Output Voltages -0.6to 7 v 
Vee Supply Voltage -0.6 to 7 v 

VAs(2) A9 Voltage -0.6 to 13.5 v 
Vpp (2) Program Supply Voltage, during Erase -0.6to 14 v or Programming 

VRP (2) RP Voltage -0.6 to 13.5 v 
Notes: 1. Except for the rat1ng "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 

may cause permanent damage to the device. These are stress ratings only and operation of the dev1ce at these or any other 
conditions above those indicated 1n the Operating sections of th1s specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum Voltage may undershoot to -2V during transition and for less than 20ns. 
3. Maximum DC voltage on 110 is Vee+ 0.5V, overshoot to 7V allowed for less than 20ns. 

=:.2/=-31:__ ___________ ~ ~~©I!i~~~~lj --------·-----
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Table 3. Operations 

Operation E G w RP 

Read Word VrL VrL VrH VrH 

Read Byte VrL VrL VrH VrH 

Write Word VrL VrH VrL VrH 

Write Byte VrL VrH VrL VrH 

Output Disable VrL VrH VrH VrH 

Standby VrH X X VrH 

Power Down X X X VrL 

Note: X = V" or VrH, Vpp = VPPL or VPPH 

Table 4. Electronic Signature 

Organi- "E - w sation Code Device G 

Manufact. VrL VrL VrH Code 

M28F210 VrL VrL VrH 
Word-
wide Device M28F220 VrL VrL VrH 

Code 

M28V210 VrL 
VIL VrH 

M28V220 VrL 
VIL 

VrH 

Manufact. VrL VrL VrH Code 

M28F210 VrL VrL VrH 
Byte-
wide 

Device M28F220 VrL VrL VrH 
Code 

M28V210 VrL 
VIL 

VrH 

M28V220 VrL VIL VrH 

Note: RP = VrH 

DESCRIPTION 

The M28F210 and M28F220 FLASH MEMORIES 
are non-volatile memories that may be erased 
electrically at the block level and programmed by 
byte or word. The interface is directly compatible 
with most microprocessors. 8044 and TSOP56 
packages are used. 

Organization 

The organization, as 256K x 8 or 128K x 16, is 
selectable by an external BYTE signal. When 

M28F210,V210,M28F220, V220 

BYTE 000-007 008-0014 D015A-1 

VrH Data Output Data Output Data Output 

VrL Data Output Hi-Z Address Input 

VrH Data Input Data Input Data Input 

VrL Data Input Hi-Z Address Input 

X Hi-Z Hi-Z Hi-Z 

X Hi-Z Hi-Z Hi-Z 

X Hi-Z Hi-Z Hi-Z 

BYTE A1-AB & 000- DOB- 0015 AO A9 A10-A16 007 0014 A-1 

VrH 

VrH 

VrH 

VrH 

VrH 

VrL 

VrL 

VrL 

VrL 

VrL 

VrL Vro Don't 20h DOh 0 Care 

VrH Vro Don't OEOh DOh 0 Care 

VrH Vro Don't OE6h OOh 0 Care 

VrH Vro Don't OE1h OOh 0 Care 

VrH Vro 
Don't OE7h OOh 0 Care 

VrL Vro Don't 20h Hi-Z Don't 
Care Care 

VrH Vro Don't OEOh Hi-Z Don't 
Care Care 

Don't Don't VrH Vro OE6h Hi-Z Care Care 

VrH Vro 
Don't OE1h Hi-Z Don't 
Care Care 

VrH Vro 
Don't OE7h Hi-Z Don't 
Care Care 

BYTE is Low and the x8 organization is selected, 
the Data Input/Output signal DQ15 acts as Address 
line A-1 and selects the lower or upper byte of the 
memory word for output on DQO-DQ7, DQ8-DQ14 
remain high impedance. When BYTE is High the 
memory uses the Address inputs AD-A16 and the 
Data Input/Outputs DQO-DQ15. Memory control is 
provided by Chip Enable, Output Enable and Write 
Enable inputs. A Reset/Power Down/Boot block 
unlock, tri-level input, places the memory in deep 
power down, normal operation or enables pro
gramming and erasure of the Boot block. 

-------------~ ~~~©n&gml~~t~-------------'3-'/3_1 
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M28F210,V210,M28F220,V220 

Table 5. Instructions 

Mne- Instruction Cycles 
1st Cycle 2nd Cycl'e 

monic 
Operation Address (1) Data (4) Operation Address Data 

Read Read RD Memory 1+ Write X OFFh Read (2) Data 
Array 

Address 

Read Status RSR Status 1+ Write X 70h Read (2) X 
Register Register 

Read SignaturE! RSIG Electronic 3 Write X 90h Read (2) Adress (3) Signature 
Signature 

EE Erase 2 Write X 20h Write Block ODOh Address 

PG Program 2 Write X 40h or 10h Write Address Data Input 

Clear 
CLRS Status 1 Write X 50h 

Register 

ES Erase 1 Write X OBOh Suspend 

ER Erase 1 Write X ODOh Resume 

Notes: 1. X = Don't Care. 
2. The first cycle of the RD, RSR or RSIG instruction is followed by read operattons to read memory array, Status Register 

or Electronic Signature codes. Any number of Read cycle can occur after one command cycle. 
3. Signature address bit AO=VtL will output Manufacturer code. Address btl AO=VtH will output Device code. Other address bits are 

ignored. 
4. When word organization is used, upper byte is don't care for command input. 

Table 6. Commands 

Hex Code Command 

OOh Invalid/Reserved 

10h Alternative Program Set-up 

20h Erase Set-up 

40h Program Set-up 

50h Clear Status Register 

70h Read Status Register 

90h Read Electronic Signature 

OBOh Erase Suspend 

ODOh Erase Resume/Erase Confirm 

OFFh Read Array 

Blocks 
Erasure of the memories is in blocks. There are 5 

Block' of 128K Bytes or 64K Words. The M28F21 0 
memory has the Boot Block at the top of the mem
ory address space (1 FFFFh) and the M28F220 
locates the Boot Block starting at the bottom 
(OOOOOh). Erasure of each block takes typically 1 
second and each block can be programmed and 
erased over 100,000 cycles. 

The Boot Block is hardware protected from acci
dental programming or erasure depending on the 
RP signal. Program/Erase commands in the Boot 
Block are executed only when RP is at 12V. Block 
erasure may be suspended while data is read from 
other blocks of the memory, then resumed. 

Bus Operations 

Six operations can be performed by the appropriate 
bus cycles, Read Byte or Word from the Array, 
Read Electronic Signature, Output Disable, 
Standby, Power Down and Write the Command of 
an Instruction. 

Command Interface 

blocks in the memory address space, one Boot Commands can be written to a Command Interface 
Block of 16K Bytes or BK Words, two 'Key Parame- (C. I.) latch to perform read, programming, erasure 
ter Blocks' of BK Bytes or 4K Words, one 'Main and to monitor the memory's status. When power 
Block' of 96K Bytes or 48K Words, and one 'Main is first applied, on exit from power down or if Vee 

4/31 r=-= SGS·1HOMSON A."'JI IR:i]U©IIJ@~u.n:©WJ@X'!~ ----------------
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M28F21 0, V21 0, M28F220, V220 

Table 7. Status Register 

Mne- Bit Name Logic Definition Note monic Level 

'1' Ready Indicates the PIE. C. status, check during Program 
P/ECS 7 P/E.C. Status or Erase, and on completion before checking bits 

'0' Busy b4 or b5 for Program or Erase Success 

Erase '1' Suspended On an Erase Suspend instruction P/ECS and 
ESS 6 Suspend ESS bits are set to '1'. ESS bit remains '1' until an 

Status '0' In progress or Erase Resume instruction is given. 
Completed 

'1' Erase Error ES bit is set to '1' if PIE. C. has applied the 
ES 5 Erase Status maximum number of erase pulses to the block 

'0' Erase Success without achieving an erase verify. 

'1' Program Error 
PS 4 Program PS bit set to '1' if the P/E.C. has failed to program 

Status Program a byte or word. 
'0' Success 

'1' Vpp Low, Abort VPPS bit is set if the Vpp voltage is below 
VPPS 3 Vpp Status 

'0' VppOK 

2 Reserved 

1 Reserved 

0 Reserved 

Notes: Log1c level '1' IS H1gh, '0' IS Low. 

falls below VLKO, the command interface is reset to 
Read Memory Array. 

Instructions and Commands 

Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec
tronic Signature, Erase, Program, Clear Status 
Register, Erase Suspend and Erase Resume. An 
internal Program/Erase Controller (P/E.C.) handles 
all timing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 
operation to read data from the array, the Electronic 
Signature or the Status Register. 

For added data protection, the instructions for byte 
or word program and block erase consist of two 
commands that are written to the memory and 
which start the automatic P/E.C. operation. Byte or 

VPPH(min) when a Program or Erase instruction 
has been executed. 

word programming takes typically 9J.LS, block erase 
typically 1 second. Erasure of a memory block may 
be suspended in order to read data from another 
block and then resumed. A Status Register may be 
read at any time, including during the programming 
or erase cycles, to monitor the progress of the 
operation. 

Power Saving 

The M28F21 0 and M28F220 have a number of 
power saving features. Following a Read access 
the memory enters a static mode in which the 
supply current is typically 2mA. A CMO§_ standby 
mode is entered whe..!l.!he Chip Enable E and the 
Reset/Power Down (RP) signals are at Vee. when 
the supply current drops to typically 60J.LA. A deep 
power down mode is enabled when the Re
set/Power Down (RP) signal is at Vss. when the 
supply current drops to typically 0.2J.LA. The time 
required to awake from the deep power down mode 
is 300ns maximum, with instructions to the C.l. 
recognised after only 21 Ons. 

-------------~ ~~tt~~~~IJ -----------~5:..:::..:.131 
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M28F210, V210,M28F220, V220 

Table 8. AC Measurement Conditions 

SRAM Interface Levels EPROM Interface Levels 

Input Rise and Fall limes 

Input Pulse Voltages 

Input and Output liming Ref. Voltages 

Figure 3. AC Testing Input Output Waveform 

SRAM Interface 

3V~ 
1.5V 

OV 

EPROM Interface 

2.0V 

o.sv 

AI01275 

~ 10ns ~ 10ns 

Oto3V 0.45V to ~!.4V 

1.5V 0.8Vand 2V 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

1.3V 

1N914 

3.3kn 

T 
CL = 30pF or 1 OOpF 

CL = 30pF for SRAM Interface 

CL = 1 OOpF for EPROM Interface 

CL includes JIG capacitance AI01276 

Table 9 Capacitance <1> (TA- 25 ac f- 1 MHz) - ' -

Symbol Parameter Test Condition Min Max 

CIN Input Capacitance 

GouT Output Capacitance 

Note: 1. Sampled only, not 1 00% tested. 

DEVICE OPERATION 

Signal Descriptions 

AO-A16 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 

A9 Address Input is also used for the Electronic 
Signature Operation. When A9 is raised to 12V the 
Electronic Signature may be read. The AO signal is 
used to read two words or bytes, when AO is Low 
the Manufacturer code is read and when AO is High 
the Device code is read. When BYTE is Low 000-
007 output the codes and 008-0015 are don't 
care, when BYTE is High 000-007 output the 
codes and 008-0015 output OOh. 

VIN= OV 6 

VouT= OV 12 

DOO-D07 Data Input/Outputs. The data inputs, a 
byte or the lower byte of a word to bn programmed 
or a command to the C.l., are latched when both 
Chip Enable E and Write Enable Ware active. The 
data output from the memory Array, the Electronic 
Signatu~ or Status Register i~ valid when Chip 
Enable E and Output Enable G are active. The 
output is high impedance when the chip is dese
lected or the outputs are disabled. 

D08-D014 and D015A-1 Data Input/Outputs. 
These input/outputs are used in the word-wide 
organization. When BYTE is High for the most 
significant byte of the input or output, functioning 
as described for 000-D07 above. When BYTE is 
Low, 008-0014 are high impedance, 0015A-1 is 
the Address A-1 input. 

~6,~3.:....1 ____________ l..fi ~~m91~11 ____________ _ 
468 



M28F210, V210, M28F220, V220 

Table 1 0. DC Characteristics 
(TA = 0 to 70°C, -40 to ssoc or-40 to 125°C; Vee= 5V±10% or 5V±5%; Vpp = 12V±5% or 12V±10%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OVSV1NSVcc ±1 !lA 
ILO Output Leakage Current OV :5 VoUT :5 Vee ±10 !lA 

Icc 11 •31 Supply Current (Read Byte-wide) TTL E = V1L, G = V1L, I= 10MHz 50 mA 

Icc 11 ' 31 Supply Current (Read Word-wide) TTL E = V1L, G = V1L, I= 10M Hz 55 rnA 

Icc 11 ·31 Supply Current (Read Byte-wide) CMOS E = Vss. G = Vss, f =10M Hz 45 rnA 

Supply Current (Read Word-wide) CMOS E = Vss, G = Vss, f =10M Hz 50 rnA 

Supply Current (Standby) TTL E = V1H, RP = V1H 3 rnA 

lcc1 131 ...E...= Vee± 0.2V, 
Supply Current (Standby) CMOS __ RP =Vee± 0.2V, 100 !LA 

BYTE =Vee± 0.2V or Vss 

lcc2 131 Supply Current (Power Down) RP = Vss ± 0.2V 5 !lA 

lcC3 
Supply Current (Program Byte-wide) Byte program in progress 50 rnA 

Supply Current (Program Word-wide) Word program in progress 60 rnA 

lcC4 Supply Current (Erase) Erase in progress 30 rnA 

lees 121 Supply Current (Erase Suspend) E = V1H. Erase suspended 10 rnA 

lpp Program Current (Read or Standby) Vpp<::Vcc 200 !lA 

IPP1 Program Leakage Current Vpp:5Vcc ±10 !lA (Read or Standby) 

IPP2 Program Current (Power Down) RP = Vss ± 0.2V 5 !lA 
IPP3 Program Current (Program Byte-wide) Byte program in progress 30 rnA 

IPP3 Program Current (Program Word-wide) Word program in progress 40 rnA 

IPP4 Program Current (Erase) Erase in progress 30 rnA 

lpps Program Current (Erase Suspend) Erase suspended 200 !lA 
V1L Input Low Voltage --0.5 0.8 v 
V1H Input High Voltage 2 Vcc+0.5 v 
VoL Output Low Voltage loL=5.8mA 0.45 v 
VoH Output High Voltage loH =-2.5mA 2.4 v 
VPPL Program Voltage (Normal operation) 0 6.5 v 

Program Voltage (Program or Erase 11.4 12.6 v 
VPPH 

operations) 5% range 

Program Voltage (Program or Erase 10.8 13.2 v operations) 10% range 

V1o A9 Voltage (Electronic Signature) 11.4 13 v 
ho A9 Current (Electronic Signature) A9= V1o 500 !lA 

VLKo 
Supply Voltage (Erase and Program lock- 2 v out) 

VHH Input Voltage (RP, Boot unlock) Boot block Program or Erase 11.4 13 v 
Notes: 1. AutomatiC Power Sav1ng reduces Icc to s 2mA typ1cal m stat1c operat1on. 

2. Current increases to Icc + Ices during a read operation. 
3. CMOS levels Vee± 0.2V and Vss ± 0.2V. TTL levels V,H and V1L· 

- ---------- 'r'l SC:S·lHOMSON ___________ 7:.:..:13::..:..1 
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. 
M28F210, V210, M28F220, V220 

Table 11A. Read AC Characteristics 
(T A = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V ± 5% or 12V ± 1 0%) 

M28F21 0 /220 

-60 -70 ·80 
Symbol All Parameter Test Condition Vee= 5V±5% Vcc=5V±10% Vcc=!lV±10% Unit 

SRAM EPROM EPROM 
Interface Interface lnte•rface 

Min Max Min Max Min Max 

IAVAV IRe 
Address Valid to E = VIL. G = VIL 60 70 80 ns Next Address Valid 

IAvav IACC 
Address Valid to E = ViL, G = ViL 60 70 80 ns Output Valid 

IPHQV IPWH Power Down High E = ViL, G = ViL 300 300 300 ns to Output Valid 

ieLOX (I) ILZ Chip Enable Low to G=ViL 0 0 0 ns Output Transition 

leLQV (2) Ice Chip Enable Low to G=ViL 60 70 80 ns Output Valid 

IGLQX (l) loLZ Output Enable Low E=ViL 0 0 0 ns to Output Transition 

tGLQV (2) toe 
Output Enable Low E=ViL 30 35 40 ns to Output Valid 

leHOX loH 
Output Enable High G=ViL 0 0 0 ns to Output Transition 

leHOZ (1) 1Hz 
Chip Enable High G=ViL 20 25 30 ns to Output Hi-Z 

IGHQX toH 
Output Enable High E=ViL 0 0 0 ns to Output Transition 

IGHQZ (1) I oF 
Output Enable High E=ViL 20 25 30 ns to Output Hi-Z 

tAXQX loH 
Address Transition E = ViL, G = ViL 0 0 0 ns to Output Transition 

Notes: I. Sampled only, not 1 00% tested. _ 
2. G may be delayed by up to taav -IGLav after the falling edge of E without Increasing IELav. 

"'8t.::..31;...._ ___________ ~ litlt\.Wj ------------
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M28F21 0, V21 0, M28F220, V220 

Table 11 B. Read AC Characteristics 
(T A = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V ± 5% or 12V ± 1 0%) 

M28F21 0 /220 

-100 ·120 ·150 

Symbol A It Parameter Test Condition Vcc=5V±10% Vee= 5V ± 10"/c, Vcc=5V±10% Unit 

EPROM EPROM EPROM 
Interface Interface Interface 

Min Max Min Max Min Max 

IAVAV IRe 
Address Valid to E = VJL, G = VJL 100 120 150 ns Next Address Valid 

tAVQV lAce 
Address Valid to E = VJL, G = VJL 100 120 150 ns Output Valid 

tPHQV IPWH Power Down High E = VJL, G = VJL 300 300 300 ns to Output Valid 

IELQX 111 tLZ Chip Enable Low to G=V!L 0 0 0 ns Output Transition 

IELQV 121 IcE 
Chip Enable Low to G=V!L 100 120 150 ns Output Valid 

IGLQX (1) Output Enable Low -
loLZ to Output Transition E=V!L 0 0 0 ns 

tGLQV (2) 
Output Enable Low -

toE to Output Valid E=V!L 45 50 55 ns 

tEHQX toH Output Enable High G=V!L 0 0 0 ns to Output Transition 

IEHQZ (1) Chip Enable High -
!Hz to Output Hi-Z G=V!L 35 35 35 ns 

IGHQX loH Output Enable High E=V!L 0 0 0 ns to Output Transition 

IGHQZ (1) Output Enable High -
!oF to Output Hi-Z E=V!L 35 35 35 ns 

lAX aX loH Address Transition E = v,L, G = v,L 0 0 0 ns to Output Transition 

Notes: 1. S;tmpled only, not 100% tested. _ 
2. G may be delayed by up to tELov - taLav after the falling edge of E without increasing IELav. 

t=: SGS·lHOMSON 9/31 ----------------------------- ~,/ ~0@00~~~~--------------------------~~ 



M28F210,V210,M28F220,V220 

Figure 5. Read Mode AC Waveforms 
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M28F210,V210,M28F220,V220 

Table 12A. BYTE AC Characteristics <1> 
(T A = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V ± 5% or 12V ± 1 0%) 

M28F210 /220 

Test -60 -70 -80 
Symbol Parameter Condition Unit 

Vcc=5V±5% Vee= 5V ± 10% Vee=5V±10% 

SRAM Interface EPROM Interface EPROM Interface 

Min Max Min Max Min Max 

tELBL 
Chip Enable Low 5 5 5 ns to BYTE Low 

tELBH 
Chip Enable Low 5 5 5 ns to BYTE High 

taLQV 
BYTE Low to 60 70 80 ns Output Valid 

taHQV 
BYTE High to 60 70 80 ns Output Valid 

taLOZ 
BYTE Low to 20 25 30 ns Output Hi-Z 

Note: 1. Sampled only, not 100% tested. 

Table 12B. BYTE AC Characteristics <1> 
(TA = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V ± 5% or 12V ± 1 0%) 

M2BF210 /220 

Test -100 -120 -150 
Symbol Parameter Condition Unit 

Vee=5V±10% Vee=5V±10% Vee=5V±10% 

EPROM Interface EPROM Interface EPROM Interface 

Min Max Min Max Min Max 

tELBL 
Chip Enable Low 5 5 5 ns to BYTE Low 

tELBH 
Chip Enable Low 5 5 5 ns to BYTE High 

IBLOV 
BYTE Low to 100 120 150 ns Output Valid 

taHOV 
BYTE High to 100 120 150 ns Output Valid 

taLOZ 
BYTE Low to 30 30 30 ns 
Output Hi-Z 

Note: 1. Sampled only, not 100% tested. 

= SGS·lHOMSON 11/31 --------------- Jt..'YI lil1lU©Dil@lli~~=©IIIO©® ---------------C-



M28F210,V210,M28F220,V220 

Figure 6. BYTE Mode AC Waveforms, BYTE Low to High 

AO-A16 ~---------------------v_A_LI_D ____________________ _ 

----+----1- "'"" 
tBHOV -----___,•"l' 

DOO-D014 --:---------<I { VALID DOO-D07 X 
~----------J!~-----JI~---------

VALID DOO-D014 

VALID D015 D015A·1 VALID A-1 
\ 

1 

------BYTE READ _____ ...,: WORD/BYTE 1.--woRD READ-
TRANSITION 

1\101301 

Note: GLow, W = High, other timings as Read Mode AC waveforms. 

Figure 7. BYTE Mode AC Waveforms, BYTE High to Low 

AO-A16 

DOO-D014 

D015A-1 
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h- tELBL 
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1+----- tBLOV ----.jJ 
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Hi-Z .----------:--------
-tBLOZ~ 

---:------{{ {VALID 001Ci ...._v_A_L_ID_A_-1 _ _,_ ___ _ 

,..._ ___ WORD READ WORD/BYTE -......;._ BYTE READ -
TRANSITION 

AI01302 

Note: G Low, W = High, other timings as Read Mode AC waveforms. 
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M28F210,V210,M28F220,V220 

Table 13A. Write AC Characteristics, Write Enable Controlled 
(TA = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V ± 5% or 12V ± 1 0%) 

M28F21 0 I 220 

-60 -70 -80 
Symbol A It Parameter Vcc=5V±5% Vcc=5V±10% Vcc=5V±10% Unit 

SRAM EPROM EPROM 
Interface Interface Interface 

Min Max Min Max Min Max 

IAVAV !we Write Cycle Time 60 70 80 ns 

IPHWL Ips Power Down High to Write Enable 210 210 210 ns Low 

IELWL lcs 
Chip Enable Low to Write Enable 0 0 0 ns Low 

lwLWH lwp Write Enable Low to Write Enable 50 50 50 ns High 

tovwH los Input Valid to Write Enable High 50 50 50 ns 

twHDX toH 
Write Enable High to Input 

0 0 0 ns Transition 

twHEH tcH 
Write Enable High to Chip Enable 10 10 10 ns High 

twHWL twPH 
Write Enable High to Write Enable 

10 20 30 ns Low 

IAvwH lAs Address Valid to Write Enable High 50 50 50 ns 

tPHHWH tPHS 
Power Down VHH (Boot Block 100 100 100 ns Unlock) to Write Enable High 

IVPHWH lvrs Vpp High to Write Enable High 100 100 100 ns 

IWHAX IAH Write Enable High to Address 10 10 10 ns Transition 

IWHQV1 (1' 2) Write Enable High to Output Valid 6 6 6 f.!S (Word/By1e Program) 

IWHQV2 (1' 2) Write Enable High to Output Valid 0.3 0.3 0.3 sec (Boot Block Erase) 

IWHQV3 (1) Write Enable High to Output Valid 0.3 0.3 0.3 sec (Parameter Block Erase) 

IWHOV4 (1) Write Enable High to Output Valid 0.6 0.6 0.6 sec (Main Block Erase) 

tavPH tPHH 
Output Valid to Reset/Power Down 

0 0 0 ns High 

tavvPL Output Valid to Vpp Low 0 0 0 ns 

tPHBR (3) Reset/Power Down High to Boot 100 100 100 ns Block Relock 

Notes: 1. Time is measured to Status Register Reill!.glvlng b1t b7 = '1'. 
2. For Program or Erase of the Boot Block RP must be at VHH. 
3. Time required for Relocking the Boot Block. 
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M28F21 0, V21 0, M28F220, V220 

Table 138. Write AC Characteristics, Write Enable Controlled 
(T A= 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V ± 5% or 12V ± 1 0%) 

M28F210 /220 

-100 ·120 -HiO 

Symbol All Parameter Vee= 5V ± 10% Vee= 5V ± 10% Vee= 5V ± 10% Unit 

EPROM EPROM EPROM 
Interface Interface lnterilace 

Min Max Min Max Min Max 

IAVAV twc Write Cycle Time 100 120 150 ns 

IPHWL Ips Power Down High to Write Enable 210 210 210 ns Low 

tELwL tcs Chip Enable Low to Write Enable 0 0 0 ns Low 

twLWH twp Write Enable Low to Write Enable 60 70 90 ns High 

tovwH los Input Valid to Write Enable High 60 60 60 ns 

twHDX toH 
Write Enable High to Input 0 0 0 ns Transition 

twHEH tcH Write Enable High to Chip Enable 10 10 10 ns High 

IWHWL IWPH 
Write Enable High to Write Enable 40 50 60 ns Low 

IAVWH lAs Address Valid to Write Enable High 60 60 60 ns 

IPHHWH tPHS 
Power Down VHH (Boot Block 100 100 100 ns Unlock) to Write Enable High 

IVPHWH lvPs Vpp High to Write Enable High 100 100 100 ns 

twHAX tAH Write Enable High to Address 10 10 10 ns Transition 

tWHQV1 (1,2) Write Enable High to Output Valid 7 7 7 J.LS (Word/Byte Program) 

IWHQV2 (1' 2) Write Enable High to Output Valid 0.4 0.4 0.4 sec (Boot Block Erase) 

IWHOV3 (1) Write Enable High to Output Valid 0.4 0.4 0.4 sec (Parameter Block Erase) 

IWHQV4 (') Write Enable High to Output Valid 0.7 0.7 0.7 sec (Main Block Erase) 

tavPH IPHH 
Output Valid to Reset/Power Down 0 0 0 ns High 

tawPL Output Valid to Vpp Low 0 0 0 ns 

IPHBR (J) 
Reset/Power Down High to Boot 100 100 100 ns Block Relock 

.. 
Notes: 1. Time 1s measured to Status Reg1ster Rea.Q.g1v1ng b1t b7 = '1', 

2. For Program or Erase of the Boot Block RP must be at VHH. 
3. Time required for Relocking the Boot Block . 
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M28F210,V210,M28F220,V220 

Table 14A. Write AC Characteristics, Chip Enable Controlled 
(TA; 0 to 70°C, -40 to ssoc or -40 to 125°C; Vpp = 12V ± 5% or 12V ± 1 0%) 

M28F21 0 I 220 

-60 -70 -80 
Symbol A It Parameter Vee= 5V ± 5% Vcc=5V±10% Vcc=5V±10% Unit 

SRAM EPROM EPROM 
Interface Interface Interface 

Min Max Min Max Min Max 

IAVAV, twc Write Cycle Time 60 70 80 ns 

IPHEL Ips Power Down High to Chip 210 210 210 ns Enable Low 

tWLEL tcs 
Write Enable Low to Chip 0 0 0 ns Enable Low 

IELEH lwp Chip Enable Low to Chip Enable 50 50 50 ns High 

tovEH los Input Valid to Chip Enable High 50 50 50 ns 

IEHDX loH 
Chip Enable High to Input 0 0 0 ns Transition 

IEHWH tcH 
Chip Enable High to Write 10 10 10 ns Enable High 

IEHEL IWPH 
Chip Enable High to Chip 10 20 30 ns Enable Low 

IAVEH lAs 
Address Valid to Chip Enable 50 50 50 ns High 

tPHHEH I PHS 
Power Down VHH (Boot Block 

100 100 100 ns Unlock) to Chip Enable High 

tvPHEH tvps Vpp High to Chip Enable High 100 100 100 ns 

IEHAX IAH 
Chip Enable High to Address 10 10 10 ns Transition 

IEHQV1 (1' 21 Chip Enable High to Output 6 6 6 f.LS Valid (Word/Byte Program) 

tEHQV2 (1' 2) Chip Enable High to Output 0.3 0.3 0.3 sec Valid (Boot Block Erase) 

IEHOV3 (1) Chip Enable High to Output 0.3 0.3 0.3 sec Valid (Parameter Block Erase) 

IEHOV4 (1) Chip Enable High to Output 0.6 0.6 0.6 sec Valid (Main Block Erase) 

IOVPH IPHH 
Output Valid to Reset/Power 0 0 0 ns Down High 

tavvPL Output Valid to Vpp Low 0 0 0 ns 

tPHBR (3) Reset/Power Down High to Boot 
100 100 100 ns Block Relock 

. . 
Note: 1. Time 1s measured to Status Reg1ster Read.g1V1ng b1t b7 = '1 ' . 

2. For Program or Erase of the Boot Block RP must be at V""· 
3. Time required for Relocking the Boot Block . 
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M28F210,V210,M28F220,V220 

Table 148. Write AC Characteristics, Chip Enable Controlled 
(TA = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V ± 5% or 12V ± 10%) 

M28F210 /220 

-100 ·120 ·150 
Symbol A It Parameter Vcc=5V±10% Vcc=5V±10% Vcc=5V±10% Unit 

EPROM EPROM EPROM 
Interface Interface Interface 

Min Max Min Max Min Max 

IAVAV twc Write Cycle lime 100 120 150 ns 

IPHEL Ips Power Down High to Chip Enable 210 210 210 ns Low 

IWLEL tcs 
Write Enable Low to Chip Enable 0 0 0 ns Low 

IELEH twP Chip Enable Low to Chip Enable 60 70 90 ns High 

toveH los Input Valid to Chip Enable High 60 60 60 ns 

1EHOX toH 
Chip Enable High to Input 0 0 0 ns Transition 

1EHWH tcH Chip Enable High to Write Enable 10 10 10 ns High 

teHEL twPH Chip Enable High to Chip Enable 40 50 60 ns Low 

IAVEH lAS Address Valid to Chip Enable High 60 60 60 ns 

tPHHEH I PHS Power Down VHH (Boot Block 100 100 100 ns Unlock) to Chip Enable High 

IVPHEH lvPS Vpp High to Chip Enable High 100 100 100 ns 

lEHAX lAH Chip Enable High to Address 10 10 10 ns Transition 

IEHOV1 11 ' 2) Chip Enable High to Output Valid 7 7 7 Jl.S (Word/Byte Program) 

IEHQV2 11 ' 2) Chip Enable High to Output Valid 0.4 0.4 0.4 sec (Boot Block Erase) 

1EHQV3 (1) Chip Enable High to Output Valid 0.4 0.4 0.4 sec (Parameter Block Erase) 

1EHQV4 (1) Chip Enable High to Output Valid 0.7 0.7 0.7 sec (Main Block Erase) 

tavPH IPHH 
Output Valid to Resei/Power 0 0 0 ns 
Down High 

laWPL Output Valid to Vpp Low 0 0 0 ns 

lPHBR (a) Resei/Power Down High to Boot 100 100 100 ns 
Block Relock 

.. 
Note: 1. lime os measured to Status Regoster Read.govong bot b7 = '1'. 

2. For Program or Erase of the Boot Block RP must be at VHH· 

3. lime required for Relocking the Boot Block. 
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Table 15. Word/Byte Program, Erase Times 
(TA- 0 to 70°C· Vee= 5V + 10% or 5V ± 5%) - ' -

M28F210, V210,M28F220, V220 

Parameter Test Conditions 
M28F210 I 220 

Unit 
Min Typ Max 

Main Block Program (Byte) Vpp = 12V +5% 1.2 4.2 sec 

Main Block Program (Word) Vpp= 12V±5% 0.6 2.1 sec 

Boot or Parameter Block Erase Vpp = 12V ±5% 1 7 sec 

Main Block Erase Vpp = 12V+5% 2.4 14 sec 

Main Block Program (Byte) Vpp = 12V +10% 6 20 sec 

Main Block Program (Word) VPP = 12V ±10% 3 10 sec 

Boot or Parameter Block Erase VPP = 12V +10% 5.8 40 sec 

Main Block Erase Vpp = 12V ±10% 14 60 sec 

DEVICE OPERATION (cont'd) 

E Chip Enable. The Chip Enable activates the 
memory controllogjc, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and reduces the power consumption to the standby 
level. E can also be used to control writing to the 
command register and to the memory array, while 
W remains at a low level. Both addresses and data 
inputs are then latched on the rising edge of E. 
RP Reset/Power Down. This is a tri-level input 
which locks the Boot Block from programming and 
erasure, and allows the memory to be put in deep 
power down. 

When RP is High (up to 6.5V maximum) the Boot 
Block is locked and cannot be programmed or 
erased. When RP is above 11.4V the Boot Block is 
unlocked for programming or erasure. With RP Low 
the memory is in deep power down, and if _RP is 
within Vss+0.2V the lowest supply current IS ab
sorbed. 

G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. 

W Write Enable. It controls writing to the Com
mand Register and Input Address and Data 
latches. Both Addresses and Data Inputs are 
latched on the rising edge of W. 
BYTE Byte/Word Organization Select. This input 
selects either byte-wide or word-wide organizatio_n 
of the memory. When BYTE is Low the memory 1s 
organized x8 or byte-wide and data input/.~utput 
uses DOO-D07 while A-1 acts as the add1t1onal, 
LSB of the memory address that multiplexes the 
upp~r or lower byte. In the byte-wide organizatio_n 
D08-D014 are high impedance. When BYTE 1s 

High the memory is organized x16 and data in
put/output uses DOO-D015 with the memory ad
dressed by AO-A 16. 

Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 

Vpp ±1 0% tolerance option is provided for applica
tion requiring maximum 100 write and erase cycles. 

Vee Supply Voltage. It is the main circuit supply. 

Vss Ground. It is the reference for all voltage 
measurements. 

Memory Blocks 

The memory blocks of the M28F21 0 and M28F220 
are shown in Figure 1 0. The difference between the 
two products is simply an inversion of the block map 
to position the Boot Block at the top or bottom of 
the memory. The selection of the Boot Block at the 
top or bottom of the memory depends on the 
microprocessor needs. 

Each block of the memory can be erased sepa
rately, but only by one block at a time. The erase 
operation is managed by the P/E.C. but can be 
suspended in order to read from another block and 
then resumed. 

Programming and erasure of the memory is dis
abled when the program supply is at VPPL. For 
successful programming and erasure the program 
supply must be at VPPH. 

The Boot Block provides additional hardware secu
rity by use of the RP signal which must be at VHH 
before any program or erase operation will be 
executed by the P/E.C. on the Boot Block. 

0 SON 19/31 ------------- !V ~~©m~@~D©§ ---------------'-'c...:..;. 
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M28F210, V210,M28F220, V220 

Figure 10. Memory Map, Word-wide Addresses 

M28F21 0 TOP BOOT BLOCK 

AO-A16 Word Wide 

1FFFFh 
8K BOOT BLOCK 

1EOOOh 
1DFFFh 

4K PARAMETER BLOCK 
1DOOOh 
1CFFFh 

4K PARAMETER BLOCK 
1COOOh 
1BFFFh 

48K MAIN BLOCK 
10000h 
OFFFFh 

64K MAIN BLOCK 
OOOOOh 

Operations 

Operations are defined as specific bus cycles and 
signals which allow memory Read, Command 
Write, Output Disable, Standby, Power Down, and 
Electronic Signature Read. They are shown in Ta
ble 3. 

Read. Read operations are used to output the 
contents of the Memory Array, the Status Regis!~ 
or the Electronic S!_g_nature. Both Chip Enable E 
and Output Enable G must be low in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 
device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. A read operation will output either a byte 
or a word depending on the BYTE signal level. 
When BYTE is Low the output byte is on DOD-DO?, 
D08-D014 are Hi-Z and A-1 is an additional ad
dress input. When BYTE is High the output word is 
on D00-D015. 

The data read depends on the previous command 
written to the memory (see instructions RD, RSR 
and RSIG). 

M28F220 BOTIOM BOOT BLOCK 

AO-A16 WordW1de 

1FFFFh 
64K MAIN BLOCK 

10000h 
OFFFFh 

48K MAIN BLOCK 
04000h 
03FFFh 

4K PARAMETER BLOCK 
03000h 
02FFFh 

4K PARAMETER BLOCK 
02000h 
01FFFh 

8K BOOT BLOCK 
OOOOOh 

AI01305 

Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programm_gd. A write operation is initiated when 
Chip Enable E is L~ and Write Enable W is Low 
with Output Enable G High. Commands, Input Data 
anQ_ Addresses are latched on the risi~e of W 
or E. As for the Read operation, when BYTE is Low 
a byte is input, D08-D014 are 'don't care' and A-1 
is an additional address. When BYTE is High a 
word is input. 

Output Disable. The data out~ts are high imped
ance w~n the Output Enable G is High with Write 
Enable W High. 

Standby,_ The memory is in standby when the Chip 
Enable E is High. The power consumption is re
duced to the standby level and the outputs are high 
impedance, ind~endent of the Output Enable G 
or Write Enable W inputs. 

Power Down. The memory is in Power Down when 
RP is low. The power consumption is reduced to 
the Power Down level, and Outputs are in higjl 
impedance, in®pendant of the Chip Enable E, 
Output Enable G or Write Enable W inputs. 

20/31 ~ SGS·lHOMSON =:::.:...------------ A.""f/ [\j]O©rnJ@~~~©'ilm@ll!O©® ---------------
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Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from 
the memories, the manufacturer code for SGS
THOMSON is 20h, and the device codes are OEOh 
for the M28F21 0 (Top Boot Block) and OE6h for the 
M28F220 (Bottom Boot Block). These codes allow 
programming equipment or applications to auto
matically match their interface to the characteristics 
of the particular manufacturer's product. 

The Electronic Signature is output by a Read Array 
operation when the voltage applied to A9 is at V10, 
the manufacturer code is output when the Address 
input AO is Low and the device code when this input 
is High. Other Address inputs are ignored. The 
codes are output on DQO-DQ7. When the BYTE 
signal is High the outputs DQ8-DQ15 output OOh, 
when Low these outputs are high impedance and 
Address input A-1 is ignored. 

The Electronic Signature can also be read, without 
raising A9 to V1o, after giving the memory the 
instruction RSIG (see below). 

Instructions and Commands 

The memories include a Command Interface (C. I.) 
which latches commands written to the memory. 
Instructions are made up from one or more com
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro
gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 1 
to 3 operations, the first of which is always a write 
operation and is followed by either a further write 
operation to confirm the first command or a read 
operation(s) to output data. 

A Status Register indicates the P/E.C. status 
Ready or Busy, the suspend/in-progress status of 
erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Program Supply voltage Vpp. 

The P/E.C. automatically sets bits b3 to b7 and 
clears bit b6 & b7. It cannot clear bits b3 to b5. The 
register can be read by the Read Status Register 
(RSR) instruction and cleared by the Clear Status 
Register (CLRS) instruction. The meaning of the 
bits b3 to b7 is shown in Table 7. Bits bO to b2 are 
reserved for future use (and should be masked out 
during status checks). 

Read (RD) instruction. The Read instruction con
sists of one write operation giving the command 
OFFh. Subsequent read operations will read the 
addressed memory array content and output a byte 
or word depending on the level of the BYTE input. 

Read Status Register (RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con
troller is active. It consists of one write operation 

M28F21 0, V21 0, M28F220, V220 

giving the command 70h. Subsequent Read opera
tions output the contents of the Status Register. 
The contents of thg_ st~s register are latched on 
the f~ing~dge of E or G signals, and can be rea.Q 
until E or G returns to its initial high level. Either E 
or G must be toggled to VJH to update the latch. 
Additionally, any read attempt during program or 
erase operation will automatically output the con
tents of the Status Register. 

Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command 90h followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code, 20h, is 
output when the address line AO is Low, and the 
device code, OEOh for the M28F21 0 or OE6h for the 
M28F220, when AO is High. 

Erase (EE) instruction. This instruction uses two 
write operations. The first command written is the 
Erase Set-up command 20h. The second com
mand is the Erase Confirm command ODOh. During 
the input of the second command an atldress of the 
block to be erased is given and this is latched into 
the memory. If the second command given is not 
the Erase Confirm command then the status regis
ter bits b4 and b5 are set and the instruction aborts. 
Read operations output the status register after 
erasure has started. 

During the execution of the erase by the P/E.C., the 
memory accepts only the RSR (Read Status Reg
ister) and ES (Erase Suspend) instructions. Status 
Register bit b7 returns '0' while the erasure is in 
progress and '1' when it has completed. After com
pletion the Status Register bit b5 returns '1' if there 
has been an Erase Failure because erasure has 
not been verified even after the maximum number 
of erase cycles have been executed. Status Reg
ister bit b3 returns '1' if Vpp does not remain at VPPH 
level when the erasure is attempted and/or preced
ing. 

Vpp must be at VPPH when erasing, erase should 
not be attempted when Vpp < VPPH as the results 
will be uncertain. If Vpp falls below VPPH or RP goes 
Low the erase aborts and must be repeated, after 
having cleared the Status Register (CLRS). 

The Boot Block can only be erased when RP is also 
at VHH· 

Program (PG) instruction. This instruction uses 
two write operations. The first command written is 
the Program Set-up command 40h (or 1 Oh). A 
second write operation latches the Address and the 
Data to be written and starts the P/E.C. Read 
operations output the status register after the pro
gramming has started. 
Memory programming is only made by writing '0' in 
place of '1' in a byte or word. 
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M28F210,V210,M28F220,V220 

DEVICE OPERATION (cont'd) 

During the execution of the programming by the 
P/E.C., the memory accepts only the RSR (Read 
Status Register) instruction. The Status Register bit 
b7 returns '0' while the programming is in progress 
and '1' when it has completed. After completion the 
Status register bit b4 returns '1' if there has been a 
Program Failure. Status Register bit b3 returns a 
'1' if Vpp does not remain at VPPH when program
ming is attempted and/or during programming. 

Vpp must be at VPPH when programming, program
ming should not be attempted when Vpp < VPPH 
as the results will be uncertain. Programming 
aborts if Vpp drops below VPPH or RP goes Low. If 
aborted the data may be incorrect. Then after 
having cleared the Status Register (CLRS), the 
memory must be erased and re-programmed. 

The Boot Block can only be programmed when RP 
is at VHH. 

Clear Status Register (CLRS) instruction. The 
Clear Status Register uses a single write operation 
which clears bits b3, b4 and b5, if latched to '1' by 
the P/E.C., to '0'. Its use is necessary before any 
new operation when an error has been detected. 

Erase Suspend (ES) instruction. The Erase op
eration may be suspended by this instruction which 
consists of writing the command OBOh. The Status 
Register bit b6 indicates whether the erase has 
actually been suspended, b6 = '1 ', or whether the 
P/E.C. cycle was the last and the erase is com
pleted, b6 = '0'. 

During the suspension the memory will respond 
only to Read (RD), Read Status Register (RSR) or 
Erase Resume (ER) instructions. Read operations 
initially output the status register while erase is 
suspended but, following a Read instruction, data 
from other blocks of the memory can be read. Vpp 
must be maintained at VPPH while erase is sus
pended. If Vpp does not remain at VPPH or the RP 
signal goes Low while erase is suspended then 
erase is aborted while bits b5 and b3 of the status 
register are set. Erase operation must be repeated 
after having cleared the status register, to be cer
tain to erase the block. 

Erase Resume (ER) instruction. If an Erase Sus
pend instruction was previously executed, the 
erase operation may be resumed by giving the 
command ODOh. The status register bit b6 is 
cleared when erasure resumes. Read operations 
output the status register after the erase is re
sumed. 

The suggested flow charts for programs that use 
the programming, erasure and erase suspend/re-

sume features of the memories are shown in Figure 
11 to Figure 13. 

Programming. The memory can bel programmed 
byte-by-byte (or word-by-word in x16 organization). 
The Program Supply voltage Vpp must be applied 
before program instructions are ~n. and if the 
programming is in the Boot Block, RP must also be 
raised to VHH to unlock the Boot Block. The Pro
gram Supply voltage may be applied continuously 
during programming. The program sequence is 
started by writing a Program Set-up command 
(40h) to the Command Interface, this is followed by 
writing the address and data byte or word to the 
memory. The Program/Erase Controller automat
ically starts and performs the programming after 
the second write operation, providing that the Vpp 
voltage (and RP voltage if programming the Boot 
Block) are correct. During the programming the 
memory status is checked by reading the status 
register bit b7 which shows the status of the P/E.C. 
Bit b7 = '1' indicates that programming is com
pleted. 

A full status check can be made after each 
byte/word or after a sequence of data has been 
programmed. The status check is made on bit b3 
for any possible Vpp error and on bit b4 for any 
possible programming error. 

Erase. The memory can be erased by blocks. The 
Program Supply voltage Vpp must be applied be
fore the Erase instruction is given, and if the Erase 
is of the Boot Block RP must also be raised to VHH 
to unlock the Boot Block. The Erase sequence is 
started by writing an Erase Set-up command (20h) 
to the Command Interface, this is followed by an 
address in the block to be erased and the Erase 
Confirm command (ODOh). The Program/Erase 
Controller automatically starts and performs the 
block erase, providing the Vpp voltage (and the RP 
voltage if the erase is of the Boot Block) is correct. 
During the erase the memory status is checked by 
reading the status register bit b7 which shows the 
status of the P/E.C. Bit b7 = '1' indicates that erase 
is completed. 

A full status check can be made after the block 
erase by checking bit b3 for any possible Vpp error, 
bits b5 and b6 for any command sequence errors 
(erase suspended) and bit b5 alone for an erase 
error. 

Reset. Note that after any program or erase in
struction has completed with an error indication or 
after any Vpp transitions down to VPPL the Com
mand Interface must be reset by a Clear Status 
Register Instruction before data can be accessed. 
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Automatic Power Saving 

The M2BF21 0 and M2BF220 memories place 
themselves in a lower power state when not being 
accessed. Following a Read operation, after a 
delay equal to the memory access time, the Supply 
Current is reduced from a typical read current of 
25mA (CMOS inputs, word wide organization) to 
less than 2mA. 

Power Down 

The memories provide a power down control input 
RP. When this signal is taken to below Vss + 0.2V 
all internal circuits are switched off and the supply 
current drops to typically O~A and the program 
current to typically 0.111A. If RP is taken low during 
a memory read operation then the memory is de
selected and the outputs become high impedance. 
If RP is taken low during a program or erase 
sequence then it is aborted and the memory con
tent is no longer valid. 

Recovery from deep power down requires 300ns 
to a memory read operation, or 21 Ons to a com
mand write. On return from power down the status 
register is cleared to DOh. 

M28F210, V210,M28F220,V220 

Power Up 

The Supply voltage Vee and the Program Supply 
voltage Vpp can be applied in any order. The mem
ory Command Interface is reset on power up to 
Read Memory_Array, but a negative transition of 
Chip Enable E or a change of the addresses is 
required to ensure valid data outputs. Care must 
be taken to avoid writes to the memory when Vee 
is above VLKO and Vpp powers up first. Writes can 
be inhibited by driving either E or W to V1H· The 
memory is disabled until RP is up to V1H. 

Supply Rails 

Normal precautions must be taken for supply volt
age decoupling, each device in a system should 
have the Vee and Vpp rails decoupled with a 0.111F 
capacitor close to the Vee and Vss pins. The PCB 
trace widths should be sufficient to carry the Vpp 
program and erase currents required. 

-------------~Iii ~~m~~~?lj ___________ __.:2~3~,3~1 
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Figure 11. Program Flow-chart and Pseudo Cod~ __ 

Vpp Low 
Error (1. 2) 

Program 
Error(!, 2) 

PG instruction: 
-write 40h command 
- write Address & Data 
(memory enters read status 
state after the PG instruction) 

do: 
- r.e_ad status reg1ster 

(E or G must be toggled) 

while b7 = 1 

If b3 = 0, Vpp low error: 
-error handler 

If b4 = 0, Program error: 
-error handler 

AI01278 

Notes: 1. Status check of b3 (VPP Low) and b4 (Program Error) can be made after each byte/word programming or after a sequence. 
2. If a VPP Low or Program Erase is found, the Status Register must be cleared (CLRS instruction) before further PiE. C. operations. 
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Figure 12. Erase Flow-chart and Pseudo Code 

Vpp Low 
Error (1) 

Command 
Sequence Error 

Erase 
Error (1) 

M28F210, V210,M28F220,V220 

EE instruction: 
-write 20h command 
-write Block Address 

(A 12-A 17) & command ODOh 
(memory enters read status 
state after the EE instruction) 

do: 
-read status register 

(E or G must be toggled) 
if EE instruction given execute 
suspend erase loop 

whileb7= 1 

If b3 = 0, Vpp low error: 
-error handler 

If b4, b5 = 0, Command Sequence error: 
-error handler 

If b5 = 0, Erase error: 
-error handler 

AI01279 

Note: 1. If Vpp Low or Erase Error is found, the Status Register must be cleared (CLRS instruction) before further PIE. C. operations. 

_____________ ~ ~i:tm~~~~ ___________ _;2==5::.:,3:.:.1 
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Figure 13. Erase Suspend & Resume Flow-chart and Pseudo Code 

Read data from 
another block 

Erase 
Complete 

ES instruction: 
-write OBOh command 
(memory enters read register 
state after the ES instruction) 

do: 
- read status register 

(E or G must be toggled) 

while b7 = 1 

If b6 = 0, Erase completed 
(at this point the memory wich 
accept only the RD or ER instructron) 

RD rnstruction: 
-write OFFh command 
-one o more data reads 

from another block 

ER instruction: 
-write ODOh command 

to resume erasure 

AI01280 
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Figure 14. Command Interface and Program Erase Controller Flow-diagram (a) 

AI01286C 

Notes: 1. If no command is wntten, the Command Interface remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vee falls below VLKO, the Command Interface defaults to Read Array mode. 

2. PIE. C. status (Ready or Busy) is read on Status Register bit 7. 

~ SGS-1HOMSON 27/31 ----------------------------- ~~1 ~~~~@~0~--------------------------~~ 
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Figure 15. Command Interface and Program Erase Controller Flow-diagram (b) 

B 

(READ STATUS) 

(ERASE RESUME) 

AID1287B 

Note: 2. P/E.C. status (Ready or Busy) is read on Status Register bit7. 

:::28::.;,3::..;1 ____________ /..V ~~m~~~~ _____________ _ 
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ORDERING INFORMATION SCHEME 

Example: M28F210 -80 X N 

Vee Range 

F 5V 

V 3.3V 

-60 60ns 

-70 70ns 

-80 SOns 

-100 100ns 

-120 120ns 

-150 150ns 

Top Boot 

2 Bottom Boot 

Power Supplies 

blank Vee± 10% or± 0.3V, 
Vpp±5% 

X Vee±5%, 
Vpp±5% 

w Vee± 10%, 
Vpp± 10% 

M28F210,V210,M28F220,V220 

TR 

6 -40 to 85 oc 

Option 

TR Tape & Reel 
Packing 

M 

N TSOP56 
14 x 20mm 

Full data on the 3V products, M28V21 0 and M28V220, will be added to this document in the near future. 

For a list of available options (Vee Range, Array Organization, Speed, etc ... ) refer to the current Memory 
Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

----------------------------~ ~~~@~~~~~~~ ------------------------~2=9~~~1 
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TSOP56 - 56 lead Plastic Thin Small Outline, 14 x 20mm ~ 

Symb 

A 

A1 

A2 

B 

c 
D 

01 

E 

e 

L 

a 

N 

CP 
TSOP56 

Drawing is out of scale 

mm 

Typ Min 

0.05 

0.95 

0.17 

0.10 

19.80 

18.30 

13.90 

0.50 -

0.50 

oo 

56 

r·---
1 
I 

N/2 

01 

D 

Max 

1.20 

0.15 

1.05 

0.27 

0.21 

20.20 

18.50 

14.10 

-

0.70 

so 

0.10 

N 

E 

Jjr{ DIE k . 
\.... --- ----'' ~ c 

TSOP-a 

I 

inches 

Typ Min 

0.002 

0.037 

0.007 

0.004 

0.780 

0.720 

0.547 

0.020 -

0.020 

oo 

56 

~' 

I 

I I I 
I I I 

Max 

0.047 

0.006 

0.041 

0.011 

0.008 

0.795 

0.728 

0.555 

-

0.028 

so 

0.004 

30/31 r==- SGS·lHOMSON ::..:::.::...:.._ ____________ A'"fl li>ID©OO@~~~(\;WJ@l\IJD©ll --------------
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5044 - 44 lead Plastic Small Outline, 525 mils body width 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 2.42 2.62 0.095 0.103 

A1 0.22 0.23 0.009 0.010 

A2 2.25 2.35 0.089 0.093 

B 0.50 0.020 

c 0.10 0.25 0.004 0.010 

D 28.10 28.30 1.106 1.114 

E 13.20 13.40 0.520 0.528 

e 1.27 - - 0.050 - -

H 15.90 16.10 0.626 0.634 

L 0.80 - - 0.031 - -

a 30 - - so - -

N 44 44 

CP 0.10 0.004 

S044 

E H I 

SO-b 

Drawing is out of scale 

_____________ ~ ~~©lt&U~~~~ -~----------'3::..:1:.=..:./31 
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M28F211, V211 
M28F221 , V221 

2 Megabit (x 8, Block Erase) FLASH MEMORY 

• SMALL SIZE PLASTIC PACKAGE TSOP40 
• MEMORY ERASE in BLOCKS 

- One 16K Byte Boot Block (top or bottom lo
cation) with hardware write and erase pro
tection 

- Two 8K Byte Key Parameter Blocks 
- One 96K Byte Main Block 
- One 128K Byte Main Block 

• Vee SUPPLY VOLTAGE 
- 5V ± 10% for M28F211, F221 versions 
- 3.3V ± 0.3V for M28V211 , V221 versions 

• 12V ± 10% or 5% PROGRAMMING VOLTAGE 
• 1 00,000 PROGRAM/ERASE CYCLES 
• PROGRAM/ERASE CONTROLLER 
• AUTOMATIC STATIC MODE 
• LOW POWER CONSUMPTION 

- 1 rnA Typical in Static Operation 
- 60~ Typical in Standby 
- 0.2JlA Typical in Deep Power Down 
- 20/25mA Typical Operating Consumption 

• HIGH SPEED ACCESS TIMES 
- 60-?0ns for M28F211, F221 versions 

• EXTENDED TEMPERATURE RANGES 

Table 1. Signal Names 

AO-A17 Address Inputs 

DQO·DQ7 Data Input I Outputs 

E Chip Enable 

G Output Enable 

-w Write Enable 

-
RP Reset/Power Down/Boot Block Unlock 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

January 1995 

TSOP40 (N) 
10 x20mm 

Figure 1. Logic Diagram 

AO-A17 

w 
E 

G 

18 

Vee Vpp 

M28F211 
M28F221 

Vss 

This is preliminary mformat1on on a new product now in development Deta1ls are subject to change Without notice. 

PRODUCT PREVIEW 

8 

DOO·DQ7 

A101306 

1/27 
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Table 2. Absolute Maximum Ratings (1) 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature grade 1 Oto 70 
grade 3 -40 to 125 oc 
grade 6 -40 to 85 

Ts1As Temperature Under Bias -50 to 125 oc 
TsTG Storage Temperature -65 to 150 oc 

V1o 12' 3) Input or Output Voltages -o.s to 7 v 
Vee Supply Voltage -Q.6 to 7 v 

VA9(2) A9 Voltage -Q.6 to 13.5 v 

Vpp (2) Program Supply Voltage, during Erase -o.s to 14 v or Programming 

VRP 12) RP Voltage -o.s to 13.5 v 

Notes: 1. Except for the ratmg "Operat1ng Temperature Range", stresses above those listed 1n the Table "Absolute Max1mum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at thesE• or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE P1ogram and other 
relevant quality documents 

2. Minimum Voltage may undershoot to -2V during transition and for less than 20ns. 
3. Maximum DC voltage on 1/0 is Vee+ 0.5V, overshoot to 7V allowed for less than 20ns. 

Figure 2. TSOP Pin Connections 

A16 A17 
A15 Vss 
A14 Ne 
A13 Ne 
A12 A10 
A11 DQ7 

A9 DQ6 
AB DQ5 
w DQ4 

RP M28F211 
vee M28F221 

Vpp (Normal) Vee 
DU NC 
Ne DQ3 
A7 DQ2 
A6 DQ1 
A5 DQO 
A4 G 
A3 Vss 
A2 E 
A1 AO 

Warning: NC =No Connections, DU =Don't Use 

DESCRIPTION 
The M28F211 and M28F221 FLASH MEMORIES 
are non-volatile memories that may be erased 
electrically at the block level and programmed by 
byte. The interface is directly compatible with most 
microprocessors. TSOP40 (1 0 x 20mm) package 
in used. 

Organization 
The M28F211 and M28F221 are organized as 
256K x 8. Memory control is provided by Chip 
Enable, Output Enable and Write Enable inputs. A 
ReseVPower Down/Boot block unlock, tri-level in
put, places the memory in deep power down, nor
mal operation or enables programming and 
erasure of the Boot block. 

Blocks 

Erasure of the memories is in blocks. There are 5 
blocks in the memory address spc::ce, one Boot 
Block of 16K Bytes, two 'Key Paramater Blocks' of 
BK Bytes, one 'Main Block' of 96K Bytes, and one 
'Main Block' of 128K Bytes. The M28F211 memory 
has the Boot Block at the top of the memory ad
dress space (3FFFFh) and the M28F221 locates 
the Boot Block starting at the bottom {OOOOOh). 
Erasure of each block takes typically 1 second and 
each block can be programmed and erased over 
1 00,000 cycles. 

The Boot Block is hardware protected from acci
dental programming or erasure dep•9nding on the 
RP signal. Program/Erase commands in the Boot 
Block are executed only when RP is at 12V. 

=2/-=27'----------------~ ~~~@m~:~?~ _____________ _ 
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Table 3. Operations 

Operation E G 

Read Byte VtL VtL 

Write Byte VtL VtH 

Output Disable VtL VtH 

Standby VtH X 

Power Down X X 

Note: X v,L or v," Vee v rV PPL 0 PPH 

Table 4. Electronic Signature 

Code Device E G w 
Manufact. Code VtL VtL VtH 

M28F211 VtL VtL VtH 

Device Code M28F221 VtL VtL VtH 

M28V211 VtL VtL VtH 

M28V221 VtL VtL VtH 

Note: RP- V1H 

Block erasure may be suspended while data is read 
from other blocks of the memory, then resumed. 

Bus Operations 

Six operations can be performed by the appropriate 
bus _cyc~es, Read Byte from the Array, Read Elec
tromc Stgnatu_re, Output Disable, Standby, Power 
Down and Wnte the Command of an Instruction. 

Command Interface 

Commands can be written to a Command Interface 
(C. I.) latch to perform read, programming, erasure 
~n~ to mo~itor the memory's status. When power 
ts ftrst applied, on exit from power down or if Vee 
falls below VLKO, the command interface is reset to 
Read Memory Array. 

Instructions and Commands 

Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec
tronic Signature, Erase, Program Clear Status 
Register, Erase Suspend and Era~e Resume. An 
internal Program/Erase Controller (P/E.C.) handles 
all timing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 

M28F211, V211, M28F221, V221 

w RP DQO- DQ7 

VtH VtH Data Output 

VtL VtH Data Input 

VtH VtH Hi·Z 

X VtH Hi-Z 

X VtL Hi-Z 

AO A9 A1-A8 & A10-A16 DQO- DQ7 

VtL Vto Don't Care 20h 

VtH Vto Don't Care OE4h 

VtH V10 Don't Care OEBh 

VtH Vto Don't Care OE5h 

VtH Vto Don't Care OE9h 

operation to read data from the array, the Electronic 
Signature or the Status Register. 

For added data protection, the instructions for byte 
program and block erase consist of two commands 
that are written to the memory and which start the 
automati? P/E.C. operation. Byte programming 
takes typtcally 9!J.S, block erase typically 1 second. 
Erasure of a memory block may be suspended in 
order to read data from another block and then 
r_esu~ed. A Status Register may be read at any 
!tme, tncludmg_ during the programming or erase 
cycles, to momtor the progress of the operation. 

Power Saving 

The M28F211 and M28F221 have a number of 
power saving features. Following a Read access 
the memory enters a static mode in which the 
supply_ current is typically 1 rnA. A CMO§_ standby 
mode IS entered whe_ll!he Chip Enable E and the 
Reset/Power Down (RP) signals are at Vee, when 
the supply current drops to typically 60JlA. A deep 
power down mode is enabled when the Re
set/Power Down (RP) signal is at Vss. when the 
supply current drops to typically 0.2[!A. The time 
~equired to awake from the deep power down mode 
IS 300ns maximum, with instructions to the C.l. 
recognised after only 21 Ons. 

-------------~ ~i~©m~:aJl ____________ ....::3~/2:.!.7 
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Table 5. Instructions 

Mne· Instruction Cycles 
1st Cycle 2nd Cycle 

monic 
Operation Address (ll Data Operation Address<1l Data 

Read 
Read (2) Read RD Memory 1+ Write X OFFh Address Data 

Array 

Read Status RSR Status 1+ Write X 70h Read <2l X 
Register Register 

Read Signature RSIG Electronic 3 Write X 90h Read <2l Adress <3l 
Signature 

Signature 

EE Erase 2 Write X 20h Write Block ODOh 
Address 

PG Program 2 Write X 40h or Write Address Data Input 
10h 

Clear 
CLRS Status 1 Write X SOh 

Register 

ES Erase 1 Write X OBOh 
Suspend 

ER Erase 1 Write X ODOh 
Resume 

Notes: 1. X= Don't Care. 
2. The first cycle of the RD. RSR or RSIG instruction is followed by read operations to read memory array, Status Register 

or Electronic Signature codes. Any number of Read cycle can occur after one command cycle. 
3. Signature address bit AO=V1c will output Manufacturer code. Address bit AO=VIH Will output Device code. Other address bits are 

ignored. 

Table 6. Commands 

Hex Code Command 

OOh Invalid/Reserved 

10h Alternative Program Set-up 

20h Erase Set-up 

40h Program Set-up 

SOh Clear Status Register 

70h Read Status Register 

90h Read Electronic Signature 

OBOh Erase Suspend 

ODOh Erase Resume/Erase Confirm 

OFFh Read Array 

DEVICE OPERATION 

Signal Descriptions 

AO·A16 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 

A9 Address Input is also used for the Electronic 
Signature Operation. When A9 is raised to 12V the 
Electronic Signature may be read. The AO signal is 
used to read two bytes, when AO is Low the Manu
facturer code is read and when AO is High the 
Device code is read. 

DQO-DQ7 Data Input/Outputs. The data inputs, a 
byte to be programmed or a commanQ_to the C.l., 
are latched when both Chip Enable E and Write 
Enable W are active. The data output from the 
memory Array, the Electronic Signa!!!re or Status 
Registe!Js valid when Chip Enable E and Output 
Enable G are active. The output is high impedance 
when the chip is deselected or the outputs are 
disabled . 

..:.;4,.::.27'------------- iifi ~~m~~ ____________ _ 
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Table 7. Status Register 

Mne- Bit Name Logic Definition Note 
monic Level 

'1' Ready Indicates the PiE. C. status, check during Program 
P/ECS 7 P/E.C. Status or Erase, and on completion before checking bits 

'0' Busy b4 or b5 for Program or Erase Success 

Erase '1' Suspended On an Erase Suspend instruction P/ECS and 
ESS 6 Suspend ESS bits are set to '1 '. ESS bit remains '1' until an 

Status '0' In progress or Erase Resume instruction is given. 
Completed 

'1' Erase Error ES bit is set to '1' if PiE. C. has applied the 
ES 5 Erase Status maximum number of erase pulses to the block 

'0' Erase Success without achieving an erase verily. 

'1' Program Error 
PS 4 

Program PS bit set to '1' if the P/E.C. has failed to program 
Status Program a byte. 

'0' 
Success 

'1' Vpp Low, Abort VPPS bit is set if the Vpp voltage is below 
VPPS 3 Vpp Status 

'0' VppQK 

2 Reserved 

1 Reserved 

0 Reserved 

Notes: Logic level '1' is High, '0' is Low. 

E Chip Enable. The Chip Enable activates the 
memory control log.!c, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and re.Q.uces the power consumption to the standby 
level. E can also be used to control writing to the 
command register and to the memory array, while 
W remains at a low level. Both addresses and data 
inputs are then latched on the rising edge of E. 
RP Reset/Power Down. This is a tri-level input 
which locks the Boot Block from programming and 
erasure, and allows the memory to be put in deep 
power down. 

When RP is High (up to 6.5V maximum) the Boot 
Block is locke.Q_and cannot be programmed or 
erased. When RP is above 11.4V the Boot Block is 
unlocked for programming or erasure. With RP Low 
the memory is in deep power down, and if RP is 

VPPH(min) when a Program or Erase instruction 
has been executed. 

within Vss+0.2V the lowest supply current is ab
sorbed. 

G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. 

W Write Enable. It controls writing to the Com
mand Register and Input Address and Data 
latches. Both Addresses and Data Inputs are 
latched on the rising edge of W. 

Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 

Vpp ±1 0% tolerance option is provided for applica
tion requiring maximum 100 write and erase cycles. 

Vee Supply Voltage. It is the main circuit supply. 

Vss Ground. It is the reference for all voltage 
measurements. 

-------------~ ~~~m~iatt --------------'5.;._12-7 
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Table 8. AC Measurement Conditions 

SRAM Interface Levels EPROM Interface Levels 

Input Rise and Fall Times ,; 10ns ,; 10ns 

Input Pulse Voltages Oto 3V 0.45V to 2.4V 

Input and Output Timing Ref. Voltages 1.5V o.av and 2V 

Figure 3. AC Testing Input Output Waveform Figure 4. AC Testing Load Circuit 

1.3V 

SRAM Interface 

::~1.5V 
1N914 

DEVICE 
EPROM Interface UNDER 

2.4V~ 

0.45V~ 
2.0V 

o.sv 

AI01275 

Table 9. Capacitance <1> (TA = 25 ac, f = 1 MHz ) 

TEST 

T 
CL = 30pF or 1 OOpF 

CL = 30pF for SRAM Interface 

CL = 1 OOpF for EPROM Interface 

CL includes JIG capacitance AI01276 

Symbol Parameter Test Condition Min Max Unit 

C1N Input Capacitance V1N = OV 6 pF 

GouT Output Capacitance VouT= OV 12 pF 

Note: 1. Sampled only. not 1 00% tested. 

Memory Blocks 

The memory blocks of the M28F211 and M28F221 
are shown in Figure 8. The difference between the 
two products is simply an inversion of the block map 
to position the Boot Block at the top or bottom of 
the memory. The selection of the Boot Block at the 
top or bottom of the memory depends on the 
microprocessor needs. 

Each block of the memory can be erased sepa
rately, but only by one block at a time. The erase 
operation is managed by the P/E.C. but can be 
suspended in order to read from another block and 
then resumed. Programming and erasure of the 

500 

memory is disabled when the program supply is at 
VPPL. For successful programming and erasure the 
program supply must be at VPPH. The Boot Block 
QrQvides additional hardware security by use of the 
RP signal which must be at VHH before any pro
gram or erase operation will be executed by the 
P/E.C. on the Boot Block. 

Operations 

Operations are defined as specific bus cycles and 
signals which allow memory Read, Command 
Write, Output Disable, Standby, Power Down, and 
Electronic Signature Read. They are shown in Ta
ble 3. 
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Table 10. DC Characteristics 
(TA = 0 to 70°C, -40 to ssoc or -40 to 125°C; Vee= 5V±1 0% or 5V±5%; Vpp = 12V±5% or 12V±1 0%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OV'O,VrN'O,Vcc ±1 J.lA 

ILO Output Leakage Current OV '0, VouT '0, Vee ±10 J.lA 

Icc 11 · 31 Supply Current (Read) TTL E = VrL, G = VrL, f = 10MHz 50 rnA 

Icc 11 · 31 Supply Current (Read) CMOS E = Vss, G = Vss, f = 10MHz 45 rnA 

Supply Current (Standby) TTL E = VrH, RP = VrH 3 rnA 
lcc1 131 

E =Vee± 0.2V, Supply Current (Standby) CMOS 
RP =Vee± 0.2V 100 J.lA 

lcc2 131 Supply Current (Power Down) CMOS RP = Vss ± 0.2V 5 J.lA 

lcc3 Supply Current (Program) Program in progress 50 rnA 

lcc4 Supply Current (Erase) Erase in progress 30 rnA 

Ices 121 Supply Current (Erase Suspend) E = VrH, Erase suspended 10 rnA 

lpp Program Current (Read or Standby) Vpp <:Vee 200 J.lA 

IPP1 
Program Leakage Current 

Vpp '0, Vee ±10 !lA (Read or Standby) 

IPP2 Program Current (Power Down) RP = Vss ± 0.2V 5 J.lA 

IPP3 Program Current (Program) Program in progress 30 rnA 

IPP4 Program Current (Erase) Erase in progress 30 rnA 

lpps Program Current (Erase Suspend) Erase suspended 200 J.lA 

VrL Input Low Voltage -0.5 0.8 v 
VrH Input High Voltage 2 Vee+ 0.5 v 
VoL Output Low Voltage loL= 5.8mA 0.45 v 
VoH Output High Voltage loH =-2.5mA 2.4 v 
VppL Program Voltage (Normal operation) 0 6.5 v 

Program Voltage (Program or Erase 
11.4 12.6 v 

VPPH 
operations) 5% range 

Program Voltage (Program or Erase 
10.8 13.2 v operations) 10% range 

Vro A9 Voltage (Electronic Signature) 11.4 13 v 
Ire A9 Current (Electronic Signature) A9 = Vro 500 J.lA 

VLKO 
Supply Voltage (Erase and Program lock· 2 v out) 

VHH Input Voltage (RP, Boot unlock) Boot Block Program or Erase 11.4 13 v 
Notes: 1. AutomatiC Power Savmg reduces Icc to ,; 2mA typ1cal1n stat1c operat1on. 

2. Current increases to Icc + Ices dunng a read operation 
3. CMOS levels Vee± 0.2V and Vss ± 0.2V. TTL levels V1H and VIL. 

----------------------------~ ~~~~~~9~ --------------------------7~/2~7 
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Table 11A. Read AC Characteristics 
(T A= 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V ± 5% or 12V ± 1 0%) 

M28F211 I 221 

-60 -70 -80 

Symbol All Parameter Test Condition 
Vcc=5V±5% Vcc=5V±10% Vee= 5V ± 10% Unit 

SRAM EPROM EPROM 
Interface Interface Interface 

Min Max Min Max Min Max 

Address Valid to - -
IAVAV IRe Next Address Valid 

E = VJL, G = VIL 60 70 80 ns 

IAVOV lAce 
Address Valid to 

E = VJL, G = VJL 60 70 80 ns 
Output Valid 

IPHOV IPWH 
Power Down High 

E = VJL, G = VJL 300 300 300 ns 
to Output Valid 

IELOX (1) ILz 
Chip Enable Low to 

G=VIL 0 0 0 ns 
Output Transition 

IELOV (2) 
Chip Enable Low to -

60 70 80 IcE Output Valid G=VIL ns 

IGLOX (1) 
Output Enable Low -

loLZ to Output Transition E = V1L 0 0 0 ns 

IGLOV (2) 
Output Enable Low -

40 toE to Output Valid E = V1L 30 35 ns 

Output Enable High -
IEHOX loH to Output Transition G=VJL 0 0 0 ns 

I~HOZ (1) 1Hz 
Chip Enable High 

G =VJL 20 25 30 ns 
to Output Hi-Z 

Output Enable High -
0 tGHOX toH to Output Transition E = V1L 0 0 ns 

IGHOZ (1) loF 
Output Enable High 

E=VIL 20 25 30 ns 
to Output Hi-Z 

lAX OX toH 
Address Transition E: = v,L, 8 = v,L 0 0 0 ns 
to Output Transition 

Notes: 1. S.ampled only, not 1 00% tested. _ 
2. G may be delayed by up to tELav - IGLav after the falling edge of E without increasing tecav. 
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Table 11 B. Read AC Characteristics 
(TA = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V ± 5% or 12V ± 1 0%) 

M28F211 I 221 

-100 -120 -150 

Symbol All Parameter Test Condition Vee= SV ± 10% Vcc=5V±10% Vcc=5V±10% Unit 

EPROM EPROM EPROM 
Interface Interface Interface 

Min Max Min Max Min Max 

Address Valid to - -
tAVAV tRC Next Address Valid 

E = V[L, G = V[L 100 120 150 ns 

Address Valid to - -
IAVOV lAce Output Valid E = V1L, G = V1L 100 120 150 ns 

lPHQV lPWH 
Power Down High 

E = V[L, G = VIL 300 300 300 ns 
to Output Valid 

lELQX (1) 
Chip Enable Low to -

llZ Output Transition G=ViL 0 0 0 ns 

lELQV (2) leE 
Chip Enable Low to G =V[L 100 120 150 ns Output Valid 

tGLOX (1) 
Output Enable Low -

toLZ to Output Transition E= V1L 0 0 0 ns 

lGLQV (2) toE 
Output Enable Low 

E=ViL 45 50 55 ns to Output Valid 

Output Enable High -
lEHQX loH to Output Transition G=ViL 0 0 0 ns 

lEHQZ (1) !Hz 
Chip Enable High 

G=ViL 35 35 35 ns to Output Hi-Z 

Output Enable High -
lGHOX toH to Output Transition E=ViL 0 0 0 ns 

tGHQZ (1) 
Output Enable High -

toF to Output Hi-Z E = V1L 35 35 35 ns 

Address Transition - -
tAXQX toH to Output Transition E = V1L, G = V1L 0 0 0 ns 

Notes: 1. l>,ampled only, not 1 00% tested. _ 
2. G may be delayed by up to tELov - tGLav after the falling edge of E Without increasing tELav. 
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Figure 5. Read Mode AC Waveforms 
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Table 12A. Write AC Characteristics, Write Enable Controlled 
(T A= 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V ± 5% or 12V ± 1 0%) 

M28F211 /221 

-60 -70 -80 

Symbol Aft Parameter Vcc=5V±5% Vcc=5V±10% Vcc=5V±10% Unit 

SRAM EPROM EPROM 
Interface Interface Interface 

Min Max Min Max Min Max 

IAVAV !we Write Cycle Time 60 70 80 ns 

IPHWL Ips Power Down High to Write Enable 210 210 210 ns Low 

tELWL tcs 
Chip Enable Low to Write Enable 0 0 0 ns Low 

lwLWH twp Write Enable Low to Write Enable 50 50 
- .. 

50 ns High 

tovwH los Input Valid to Write Enable High 50 50 50 ns 

IWHOX loH 
Write Enable High to Input 0 0 

- . 
0 ns Transition 

IWHEH lcH Write Enable High to Chip Enable 10 10 "10 ns High 

IWHWL IWPH Write Enable High to Write Enable 10 20 30 ns Low 

IAvwH lAs Address Valid to Write Enable High 50 50 50 ns 

IPHHWH IPHS 
Power Down VHH (Boot Block 100 100 100 ns Unlock) to Write Enable High 

tvPHWH lvps Vpp High to Write Enable High 100 100 100 ns 

twHAX tAH 
Write Enable High to Address 10 10 10 ns Transition 

IWHOV1 11 • 2) Write Enable High to Output Valid 6 6 6 !iS 

lwHOV2 11 • 2) Write Enable High to Output Valid 0.3 0.3 0.3 sec (Boot Black Erase) 

IWHQV3 (1) Write Enable High to Output Valid 0.3 0.3 0.3 sec (Parameter Block Erase) 

IWHQV4 (1) Write Enable High to Output Valid 0.6 0.6 0.6 sec (Main Block Erase) 

tavPH IPHH 
Output Valid to Reset/Power Down 0 0 0 ns High 

tawPL Output Valid to Vpp Low 0 0 0 ns 

IPHBR (a) 
Reset/Power Down High to Boot 100 100 100 ns Block Relock 

Notes: 1. Time is measured to Status Register Read..giving bit b7 = '1'. 
2. For Program or Erase of the Boot Block RP must be at VHH. 

3. Time required for Relock1ng the Boot Block. 

-------------------------~~~~~~~-----------------------1~1~n7 
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Table 128. Write AC Characteristics, Write Enable Controlled 
(T A = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V ± 5% or 12V ± 1 0%) 

M2BF211 I 221 

-100 -120 -150 
Symbol A It Parameter Vcc=5V±10% Vcc=5V±10% Vcc=5V±10% Unit 

EPROM EPROM EPROM 
Interface Interface Interface 

Min Max Min Max Min Max 

IAVAV !we Write Cycle lime 100 120 150 ns 

tPHWL Ips Power Down High to Write Enable 210 210 210 ns Low 

tELWL tcs Chip Enable Low to Write Enable 0 0 0 ns Low 

twLWH twp Write Enable Low to Write Enable 60 70 90 ns High 

tovwH los Input Valid to Write Enable High 60 60 60 ns 

lwHDX toH Write Enable High to Input 0 0 0 ns Transition 

IWHEH lcH Write Enable High to Chip Enable 10 10 10 ns High 

IWHWL IWPH Write Enable High to Write Enable 40 50 60 ns Low 

lAVWH lAS Address Valid to Write Enable High 60 60 60 ns 

IPHHWH !PHS 
Power Down VHH (Boot Block 100 100 100 ns Unlock) to Write Enable High 

!vPHWH tvPs VPP High to Write Enable High 100 100 100 ns 

IWHAX lAH 
Write Enable High to Address 10 10 10 ns Transition 

IWHQV1 11 • 2) Write Enable High to Output Valid 7 7 7 j.lS 

IWHQV2 11 · 2) Write Enable High to Output Valid 0.4 0.4 0.4 sec (Boot Block Erase) 

lwHava 11 > 
Write Enable High to Output Valid 0.4 0.4 0.4 sec (Parameter Block Erase) 

lWHOV4 (1) Write Enable High to Output Valid 0.7 0.7 0.7 sec (Main Block Erase) 

tavPH tPHH Output Valid to Reset/Power Down 0 0 0 ns High 

tawPL Output Valid to Vpp Low 0 0 0 ns 

IPHBR (J) Reset/Power Down High to Boot 100 100 100 ns Block Relock 
.. 

Notes: 1. Time rs measured to Status Regrster Read.grvrng brt b7 = '1'. 
2. For Program or Erase of the Boot Block RP must be at VHH. 
3. Time required for Relocking the Boot Block . 
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M28F211, V211, M28F221, V221 

Table 13A. Write AC Characteristics, Chip Enable Controlled 
(T A= 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V ± 5% or 12V ± 1 0%) 

M28F211 /221 

-60 -70 -80 
Symbol A It Parameter Vcc=5V±5% Vcc=5V±10% Vcc=5V±10% Unit 

SRAM EPROM EPROM 
Interface Interface Interface 

Min Max Min Max Min Max 

IAVAV I we Write Cycle lime 60 70 80 ns 

IPHEL Ips Power Down High to Chip 210 210 210 ns Enable Low 

IWLEL tcs 
Write Enable Low to Chip 0 0 0 ns Enable Low 

IELEH lwP 
Chip Enable Low to Chip Enable 50 50 50 ns High 

lovEH los Input Valid to Chip Enable High 50 50 50 ns 

IEHDX loH 
Chip Enable High to Input 0 0 0 ns Transition 

IEHWH lcH 
Chip Enable High to Write 10 10 10 ns Enable High 

IEHEL IWPH 
Chip Enable High to Chip 10 20 30 ns Enable Low 

IAVEH lAs 
Address Valid to Chip Enable 50 50 50 ns High 

IPHHEH IPHS 
Power Down VHH (Boot Block 100 100 100 ns Unlock) to Chip Enable High 

IVPHEH tvps Vpp High to Chip Enable High 100 100 100 ns 

IEHAX IAH Chip Enable High to Address 10 10 10 ns Transition 

IEHQV1 (1, 21 Chip Enable High to Output Valid 6 6 6 J.lS 

IEHOV2 (1' 2) Chip Enable High to Output 0.3 0.3 0.3 sec Valid (Boot Block Erase) 

IEHQV3 (1) Chip Enable High to Output 0.3 0.3 0.3 sec Valid (Parameter Block Erase) 

IEHQV4 (1) Chip Enable High to Output 0.6 0.6 0.6 sec Valid (Main Block Erase) 

tovPH IPHH 
Output Valid to Reset/Power 0 0 0 ns Down High 

!QVVPL Output Valid to Vpp Low 0 0 0 ns 

IPHBR (a) Reset/Power Down High to Boot 100 100 100 ns Block Relock 
. . Note: 1. Timers measured to Status Regrster RegQ_grvrng brt b7 = '1' . 

2. For Program or Erase of the Boot Block RP must be at VHH. 
3. Time required for Relocking the Boot Block. 
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Table 138. Write AC Characteristics, Chip Enable Controlled 
(TA = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V ± 5% or 12V ± 1 0%) 

M28F211 I 221 

-100 ·120 ·150 
Symbol A It Parameter Vcc=5V±10% Vcc=5V±10% Vcc=5V±10% Unit 

EPROM EPROM EPROM 
Interface Interface Interface· 

Min Max Min Max Min Max 

IAVAV twc Write Cycle Time 100 120 150 ns 

IPHEL Ips Power Down High to Chip Enable 210 210 210 ns Low 

IWLEL tcs 
Write Enable Low to Chip Enable 0 0 0 ns Low 

IELEH twp Chip Enable Low to Chip Enable 60 70 90 ns High 

tovEH los Input Valid to Chip Enable High 60 60 60 ns 

IEHDX toH Chip Enable High to Input 0 0 0 ns Transition 

IEHWH tcH Chip Enable High to Write Enable 10 10 10 ns High 

tEHEL tWPH Chip Enable High to Chip Enable 40 50 60 ns Low 

lAVEH lAs Address Valid to Chip Enable High 60 60 60 ns 

IPHHEH I PHS Power Down VHH (Boot Block 100 100 100 ns Unlock) to Chip Enable High 

tvPHEH tvps Vpp High to Chip Enable High 100 100 100 ns 

IEHAX IAH Chip Enable High to Address 10 10 10 ns Transition 

tEHOV1 (1' 21 Chip Enable High to Output Valid 7 7 7 J.lS 

1EHQV2 (1' 21 Chip Enable High to Output Valid 0.4 0.4 0.4 sec (Boot Block Erase) 

1EHOV3 (1) Chip Enable High to Output Valid 0.4 0.4 0.4 sec (Parameter Block Erase) 

1EHQV4 (1) Chip Enable High to Output Valid 0.7 0.7 0.7 sec (Main Block Erase) 

tavPH IPHH Output Valid to ReseVPower 0 0 0 ns Down High 

tavvPL Output Valid to Vpp Low 0 0 0 ns 

IPHBR (a) ReseVPower Down High to Boot 100 100 100 ns Block Relock 

Note: 1. Time is measured to Status Reg1ster Re®.giving bit b7 = '1'. 
2. For Program or Erase of the Boot Block RP must be at VHH 

3. Time required for Relocking the Boot Block. 
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Table 14. Byte Program, Erase Times 
(TA = o to 70°C; Vee = SV ± 1 0% or sv ± 5%) 

Parameter Test Conditions 
M28F211/221 

Unit 
Min Typ Max 

Main Block Program Vpp= 12V±5% 1.2 4.2 sec 

Boot or Parameter Block Erase Vpp= 12V+5% 1 7 sec 

Main Block Erase Vpp = 12V±5% 2.4 14 sec 

Main Block Program Vpp=12V±10% 6 20 sec 

Boot or Parameter Block Erase Vpp = 12V±10% 5.8 40 sec 

Main Block Erase Vpp = 12V ±10% 14 60 sec 

Read. Read operations are used to output the 
contents of the Memory Array, the Status Register 
or the Electronic Sjgnature. Both Chip Enable E 
and Output Enable G must be low in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 
device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. The data read depends on the previous 
command written to the memory (see instructions 
RD, RSR and RSIG). 

Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programm~d. A write operation is initiated when 
Chip Enable E is Low and Write Enable W is Low 
with Output Enable G High. Commands, Input Data 
anQ_Addresses are latched on the rising edge of W 
or E. 
Output Disable. The data outP-!:!tS are high imped
ance when the Output Enable G is High with Write 
Enable W High. 

Standb~ The memory is in standby when the Chip 
Enable E is High. The power consumption is re
duced to the standby level and the outputs are high 
impedance, ind~endent of the Output Enable G 
or Write Enable W inputs. 

Power Down. The memory is in Power Down when 
RP is low. The power consumption is reduced to 
the Power Down level, and Outputs are in hig!l 
impedance, in~pendant of the Chip Enable E, 
Output Enable G or Write Enable W inputs. 

Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from 
the memories, the manufacturer code for SGS
THOMSON is 20h, and the device codes are OE4h 
for the M28F211 (Top Boot Block) and OEBh for the 
M28F221 (Bottom Boot Block). These codes allow 
programming equipment or applications to auto-

matically match their interface to the characteristics 
of the particular manufacturer's product. 

The Electronic Signature is output by a Read Array 
operation when the voltage applied to A9 is at V1o, 
the manufacturer code is output when the Address 
input AO is Low and the device code is output when 
AO is High. Other Address inputs are ignored. 

Instructions and Commands 

The memories include a Command Interface (C. I.) 
which latches commands written to the memory. 
Instructions are made up from one or more com
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro
gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 1 
to 3 operations, the first of which is always a write 
operation and is followed by either a further write 
operation to confirm the first command or a read 
operation(s) to output data. 

A Status Register indicates the P/E.C. status 
Ready or Busy, the suspend/in-progress status of 
erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Program Supply voltage Vpp. 

The P/E.C. automatically sets bits b3 to b7 and 
clears bit b6 & b7. It cannot clear bits b3 to b5. The 
register can be read by the Read Status Register 
(RSR) instruction and cleared by the Clear Status 
Register (CLRS) instruction. The meaning of the 
bits b3 to b7 is shown in Table 7. Bits bO to b2 are 
reserved for future use (and should be masked out 
during status checks). 

Read (RD) instruction. The Read instruction con
sists of one write operation giving the command 
OFFh. Subsequent read operations will read the 
addressed memory array content. 

---------------------------- ~~~~~~~------------------------~17~~~7 
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Figure 8. Memory Map, Byte-wide Addresses 

M28F211 TOP BOOT BLOCK 

AO-A17 Byte Wide 

3FFFFh 
16K BOOT BLOCK 

3C000h 
3BFFFh 

SK PARAMETER BLOCK 
3AOOOh 
39FFFh 

SK PARAMETER BLOCK 
38000h 
37FFFh 

96K MAIN BLOCK 
20000h 
1FFFFh 

128K MAIN BLOCK 
OOOOOh 

Read Status Register (RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con
troller is active. It consists of one write operation 
giving the command 70h. Subsequent Read opera
tions output the contents of the Status Register. 
The contents of the status register are latched on 
the f~ing~dge of E or G signals, and can be reaQ_ 
unlli_E or G returns to its initial high leveL Either E 
or G must be toggled to V1H to update the latch. 
Additionally, any read attempt during program or 
erase operation will automatically output the con
tents of the Status Register. 

Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command 90h followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code, 20h, is 
output when the address line AD is Low, and the 
device code, OE4h for the M28F211 or OE8h for the 
M28F221, when AO is High. 

M28F221 BOTIOM BOOT BLOCK 

AO-A17 Byte Wide 

3FFFFh 
128K MAIN BLOCK 

20000h 
1FFFFh 

96K MAIN BLOCK 
08000h 
07FFFh 

8K PARAMETER BLOCK 
06000h 
OSFFFh 

8K PARAMETER BLOCK 
04000h 
03FFFh 

16K BOOT BLOCK 
OOOOOh 

AI01311 

Erase (EE) instruction. This instruction uses two 
write operations. The first command written is the 
Erase Set-up command 20h. The second com
mand is the Erase Confirm command ODOh. During 
the input of the second command an address of the 
block to be erased is given and this is latched into 
the memory. If the second command given is not 
the Erase Confirm command then the status regis
ter bits b4 and b5 are set and the instruction aborts. 
Read operations output the status register after 
erasure has started. 

During the execution of the erase by the P/E.C., the 
memory accepts only the RSR (Read Status Reg
ister) and ES (Erase Suspend) instructions. Status 
Register bit b7 returns '0' while the erasure is in 
progress and '1' when it has completed. After com
pletion the Status Register bit b5 returns '1' if there 
has been an Erase Failure because erasure has 
not been verified even after the maximum number 
of erase cycles have been executed. Status Reg
ister bit b3 returns '1' if Vpp does not remain at VPPH 
level when the erasure is attempted and/or preced
ing . 

..:..:18:.:..:,2::..:.7 ____________ 15ii ~~mgm~iil~~ ____________ _ 
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Vpp must be at VPPH when erasing, erase should 
not be attempted when Vpp < VPPH as the results 
will be uncertain. If Vpp falls below VPPH or RP goes 
Low the erase aborts and must be repeated, after 
having cleared the Status Register (CLRS). 

The Boot Block can only be erased when RP is also 
at VHH. 

Program (PG) instruction. This instruction uses 
two write operations. The first command written is 
the Program Set-up command 40h (or 1 Oh). A 
second write operation latches the Address and the 
Data to be written and starts the P/E.C. Read 
operations output the status register after the pro
gramming has started. 

Memory programming is only made by writing '0' in 
place of '1' in a byte. 

During the execution of the programming by the 
P/E.C., the memory accepts only the RSR (Read 
Status Register) instruction. The Status Register bit 
b7 returns '0' while the programming is in progress 
and '1' when it has completed. After completion the 
Status register bit b4 returns '1' if there has been a 
Program Failure. Status Register bit b3 returns a 
'1' if Vpp does not remain at VPPH when program
ming is attempted and/or during programming. 
Vpp must be at VPPH when programming, program
ming should not be attempted when Vpp < VPPH 
as the results will be uncertainJrogramming 
aborts if Vpp drops below VPPH or RP goes Low. If 
aborted the data may be incorrect. Then after 
having cleared the Status Register (CLRS), the 
memory must be erased and re-programmed. 

The Boot Block can only be programmed when RP 
is at VHH. 

Clear Status Register (CLRS) instruction. The 
Clear Status Register uses a single write operation 
which clears bits b3, b4 and b5, if latched to '1' by 
the P/E.C., to '0'. Its use is necessary before any 
new operation when an error has been detected. 

Erase Suspend (ES) instruction. The Erase op
eration may be suspended by this instruction which 
consists of writing the command OBOh. The Status 
Register bit b6 indicates whether the erase has 
actually been suspended, b6 = '1 ', or whether the 
P/E.C. cycle was the last and the erase is com
pleted, b6 = '0'. During the suspension the memory 
will respond only to Read (RD), Read Status Reg
ister (RSR) or Erase Resume (ER) instructions. 
Read operations initially output the status register 
while erase is suspended but, following a Read 
instruction, data from other blocks of the memory 
can be read. Vpp must be maintained at VPPH while 
erase is suspended. If Vpp does not remain at VPPH 
or the RP signal goes Low while erase is sus-

M28F211, V211,M28F221, V221 

pended then erase is aborted while bits b5 and b3 
of the status register are set. Erase operation must 
be repeated after having cleared the status regis
ter, to be certain to erase the block. 

Erase Resume (ER) instruction. If an Erase Sus
pend instruction was previously executed, the 
erase operation may be resumed by giving the 
command ODOh. The status register bit b6 is 
cleared when erasure resumes. Read operations 
output the status register after the erase is re
sumed. The suggested flow charts for programs 
that use the programming, erasure and erase sus
pend/resume features of the memories are shown 
in Figure 9 to Figure 11. 

Programming. The memory can be programmed 
byte-by-byte. The Program Supply voltage Vpp 
must be applied before program instructions are 
~en, and if the programming is in the Boot Block, 
RP must also be raised to VHH to unlock the Boot 
Block. The Program Supply voltage may be applied 
continuously during programming. The program 
sequence is started by writing a Program Set-up 
command (40h) to the Command Interface, this is 
followed by writing the address and data byte or 
word to the memory. The Program/Erase Controller 
automatically starts and performs the programming 
after the second write operation, providing that the 
Vpp voltage (and RP voltage if programming the 
Boot Block) are correct. During the programming 
the memory status is checked by reading the status 
register bit b7 which shows the status of the P/E.C. 
Bit b7 = '1' indicates that programming is com
pleted. 

A full status check can be made after each 
byte/word or after a sequence of data has been 
programmed. The status check is made on bit b3 
for any possible Vpp error and on bit b4 for any 
possible programming error. 

Erase. The memory can be erased by blocks. The 
Program Supply voltage Vpp must be applied be
fore the Erase instruction is given, and if the Erase 
is of the Boot Block RP must also be raised to VHH 
to unlock the Boot Block. The Erase sequence is 
started by writing an Erase Set-up command (20h) 
to the Command Interface, this is followed by an 
address in the block to be erased and the Erase 
Confirm command (ODOh). The Program/Erase 
Controller automatically starts and performs the 
block erase, providing the Vpp voltage (and the RP 
voltage if the erase is of the Boot Block) is correct. 
During the erase the memory status is checked by 
reading the status register bit b7 which shows the 
status of the P/E.C. Bit b7 = '1' indicates that erase 
is completed. 

------------ ~ SGS·lHOMSON ----------~19::.:12:.:..7 A...., I l\lJU©.IJ@lli~lli(!;1i'OO@~!~©@ 
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DEVICE OPERATION (cont'd) 

A full status check can be made after the block 
erase by checking bit b3 for any possible Vpp error, 
bits b5 and b6 for any command sequence errors 
(erase suspended) and bit b5 alone for an erase 
error. 

Reset. Note that after any program or erase in
struction has completed with an error indication or 
after any Vpp transitions down to VPPL the Com
mand Interface must be reset by a Clear Status 
Register Instruction before data can be accessed. 

Automatic Power Saving 

The M28F211 and M28F221 memories place 
themselves in a lower power state when not being 
accessed. Following a Read operation, after a 
delay equal to the memory access time, the Supply 
Current is reduced from a typical read current of 
25mA (CMOS inputs) to less than 2mA. 

Power Down 

The memories provide a power down control input 
RP. When this signal is taken to below Vss + 0.2V 
all internal circuits are switched off and the supply 
current drops to typically o,gg_A and the program 
current to typically 0.1 ~· If RP is taken low during 
a memory read operation then the memory is de-

selected and the outputs become high impedance. 
If RP is taken low during a program or erase 
sequence then it is aborted and the memory con
tent is no longer valid. 

Recovery from deep power down requires 300ns 
to a memory read operation, or 21 Ons to a com
mand write. On return from power down the status 
register is cleared to DOh. 

Power Up 

The Supply voltage Vee and the Program Supply 
voltage Vpp can be applied in any order. The mem
ory Command Interface is reset on power up to 
Read Memory_Array, but a negative transition of 
Chip Enable E or a change of the addresses is 
required to ensure valid data outputs. Care must 
be taken to avoid writes to the memory when Vee 
is above VLKO and Vpp powers_up fi@.t. Writes can 
be inhibited by driving either E or W to V1H. The 
memory is disabled until RP is up to V1H. 

Supply Rails 

Normal precautions must be taken for supply volt
age decoupling, each device in a system should 
have the Vee and Vpp rails decoupled with a 0.1 JlF 
capacitor close to the Vee and Vss pins. The PCB 
trace widths should be sufficient to carry the Vpp 
program and erase currents required. 

20/27 ~ SGS·ntOMSON ;:;.;;.;.:;;.;_ ____________ lt."'f/ llliO@I@Iil~©'ilrn!©~O©® --------------
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Figure 9. Program Flow-chart and Pseudo Code 

Vpp Low 
Error(1, 2) 

Program 
Error (1, 2) 

M28F211, V211, M28F221, V221 

PG instruction: 
-write 40h command 
- write Address & Data 
(memory enters read status 
state after the PG instruction) 

do: 
- rl!ild $1tus register 

(E or G must be toggled) 

while b7 = 1 

If b3 = 0, Vpp low error: 
-error handler 

If b4 = 0, Program error: 
-error handler 

A101278 

Notes: 1. Status check of b3 (Vee Low) and b4 (Program Error) can be made after each byte/word programming or after a sequence. 
2. If a Vee Low or Program Erase is found, the Status Register must be cleared (CLRS instruction) before further PiE. C. operations. 

-------------l:ii ~~TH~~ ___________ ...!2::..:1:.:::,2:.:..7 
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Figure 10. Erase Flow-chart and Pseudo Code 

Vpp Low 
Error (1) 

Command 
Sequence Error 

Erase 
Error(1) 

EE instruction: 
-write 20h command 
-write Block Address 

(A 12·A 17) & command ODOh 
(memory enters read status 
state after the EE instruction) 

do: 
-read status register 

(E or G must be toggled) 
if EE instruction given execute 
suspend erase loop 

while b7 = 1 

If b3 = 0, Vpp low error: 
-error handler 

If b4, b5 = 0, Command Sequence error: 
-error handler 

If b5 = 0, Erase error: 
-error handler 

AI01279 

Note: 1. If VPP Low or Erase Error is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 

22127 ~ SCS-niOMSON ==---------------- A."'f.l ~u©J.I©~i!Rtt'Wl@I)'G~ -----------------
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Figure 11. Erase Suspend & Resume Flow-chart and Pseudo Code 

Read data from 
another block 

Erase 
Complete 

ES instruction: 
-write OBOh command 
(memory enters read register 
state after the ES instruction) 

do: 
- read status register 

(E or G must be toggled) 

while b7 = 1 

If b6 = 0, Erase completed 
(at this point the memory wich 
accept only the RD or ER instruction) 

RD instruct1on: 
-write OFFh command 
-one o more data reads 

from another block 

ER instruction: 
-write ODOh command 

to resume erasure 

AI01280 

t=": SGS·lHOMSON 23/27 ._..,1 &'I:D©Jil@[~~~@i!jO~ ---------------=="--
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Figure 12. Command lnter1ace and Program Erase Controller Flow-diagram (a) 

AI01286G 

Notes: 1. If no command is wntten, the Command Interlace remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vee falls below Vu<O, the Command Interlace defaults to Read Array mode. 

2. P/E.C. status (Ready or Busy) is read on Status Register b1t?. 

=-24::..::/2:..:..7 __________ ID'I SGS-lHOMSON ------------
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Figure 13. Command Interface and Program Erase Controller Flow-diagram (b) 

B 

(READ STATUS) 

(ERASE RESUME) 

AI012878 

Note: 2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 

-------------~ ~~~©'IH~l~~li ___________ ___:2:;_:5.c;:/2"-7 
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ORDERING INFORMATION SCHEME 

Example: M28F211 -80 X N TR 
-r- -- -r- --

Vee Range I I Option 

F 5V Top Boot oto7o•c TR Tape & Reel 

v 3.3V 2 Bottom Boot 3 -40 to 125 •c 
Packing 

6 -40 to 85 •c 

I Power Supplies I 
-60 60ns blank Vee± 10% or± 0.3V, N 

-70 70ns 
Vpp±5% 

-80 SOns 
X Vcc±5%, 

Vpp±5% 
-100 100ns w Vcc±10%, 
-120 120ns Vpp± 10% 

-150 150ns 

Full data on the 3V products, M28V211 and M28V221, will be added to this document in the near future. 

For a list of available options (Vee Range, Array Organization, Speed, etc ... ) refer to the current Memory 
Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

::;26:::/2::..:7 ____________ l:;i ~itlt\~~~~4 -------------
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TSOP40 - 40 lead Plastic Thin Small Outline, 10 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

D1 

E 

e 

L 

a 

N 

CP 
TSOP40 

Drawing is out of scale 

mm 

Typ Min 

o.os 

0.9S 

0.17 

0.10 

19.80 

18.30 

9.90 

o.so -

o.so 
oo 

40 

,------
1 
I 

N/2 

TSOP-a 

01 

D 

N 

Max 

1.20 

0.1S 

1.0S 

0.27 

0.21 

20.20 

18.SO 

10.10 

-

0.70 

so 

0.10 

E 

I 

inches 

Typ Min 

0.002 

0.037 

0.007 

0.004 

0.780 

0.720 

0.390 

0.020 -

0.020 

oo 

40 

~' 
I I I 
I I I 

Max 

0.047 

0.006 

0.041 

0.011 

0.008 

0.79S 

0.728 

0.398 

-

0.028 

so 

0.004 

_____________ ~ ~~;:m•~~~ ___________ __;:2::.:.7:.=../27 
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M28F410 
M28F420 

4 Megabit (x8 or x16, Block Erase) FLASH MEMORY 

• DUALx8 and x16 ORGANIZATION 

• SMALL SIZE PLASTIC PACKAGES TSOP56 
and S044 

• MEMORY ERASE in BLOCKS 
- One 16K Byte or 8K Word Boot Block (top or 

bottom location) with hardware write and 
erase protection 

- Two 8K Byte or 4K Word Key Parameter 
Blocks 

- One 96K Byte or 48K Word Main Block 
- Three 128K Byte or 64K Word Main Blocks 

• 5V ± 10% SUPPLY VOLTAGE 
• 12V±5% PROGRAMMING VOLTAGE 
• 100,000 PROGRAM/ERASE CYCLES 
• PROGRAM(ERASE CONTROLLER 
• AUTOMATIC STATIC MODE 
• LOW POWER CONSUMPTION 

- 60f!A Typical in Standby 
- 0.2f!A Typical in Deep Power Down 
- 20/25mA Typical Operating Consumption 

(Byte/Word) 
• HIGH SPEED ACCESS TIME: 70ns 
• EXTENDED TEMPERATURE RANGES 

Table 1. Signal Names 

AO-A17 Address Inputs 

DQO-DQ7 Data Input I Outputs 

DOS- Data Input I Outputs_ 
DQ14 

DQ15A-1 Data Input/Output or Address Input 

E Chip Enable 

G Output Enable 

w Write Enable 

BYTE Byte/Word Organization 

RP Reset/Power Down/Boot Block Unlock 

Vpp Program & Erase Supply Voltage 

Vee Supply Voltage 

March 1995 

TSOP56 (N) 
14 x 20mm 

Figure 1. Logic Diagram 

44 

Vee Vpp 

18 

M28F410 
M28F420 

Vss 

PRELIMINARY DATA 

S044 (M) 

A101130C 

1/37 
Thrs rs pre!imtnary mformahon on a new product now in development or undergorng evaluatron Details are subject to change wrthout nobce 
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Figure 2A. TSOP Pin Connections Figure 28. SO Pin Connections 

NC NC 
NC A16 

A15 BYTE 
A14 Vss 
A13 OQ15A-1 

Vpp RP 
DU w 

A12 DQ7 A17 AB 

A11 0014 A7 A9 

A10 006 A6 A10 

A9 0013 AS A11 

AB DQS A4 A12 

NC 0012 A3 A13 

NC DQ4 A2 A14 

w Vee A1 A1S 

RP Vee 
NC 0011 

AO A16 
E BYTE 

NC DQ3 Vss Vss 

Vpp 0010 G DQ15A-1 

DU DQ2 OQO 007 

NC DQ9 008 0014 

A17 DQ1 DQ1 DQ6 

A7 OQB DQ9 0013 

A6 DQO DQ2 DOS 

AS G 0010 0012 

A4 Vss DQ3 004 

A3 E 0011 Vee 

A2 AO AI01133C 

At NC 
NC NC 

Warning: NC = No Connections, DU = Don't Use Warning: DU = Don't Use 

Table 2. Absolute Maximum Ratings (t) 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature grade 1 Oto 70 
grade 3 -40 to 125 oc 
grade 6 -40to 85 

Te1As Temperature Under Bias -so to 125 oc 
TsTG Storage Temperature -6Sto 150 oc 

v,o (2,3) Input or Output Voltages -0.6to7 v 
Vee Supply Voltage -0.6to7 v 

VAs 12) A9Voltage -0.6to 13.5 v 

Vpp (2) Program Supply Voltage, during Erase -0.6to 14 v or Programming 

VRP (2) RPVoltage -0.6to 13.5 v 
Notes: 1. Exceptfor the rating "Operating Temperature Range", stresses above those listed 1n the Table "Absolute Max1mum Ratings" 

may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
cond1t1ons above those 1nd1cated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rat1ng cond1t1ons for extended penods may affect device reliability. Refer also to the SGS·THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum Voltage may undershoot to -2V during trans1t1on and for less than 20ns. 
3. Maximum DC voltage on 1/0 is Vee+ O.SV, overshoot to 7V allowed for less than 20ns 

=21.=..:37 ___________ t:r'l SGS·'RIOMSON ------------
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Table 3. Operations 

Operation E G w RP 

Read Word V1L V1L V1H V1H 

Read Byte V1L VIL VIH V1H 

Write Word V1L V1H V1L VIH 

Write Byte V1L V1H V1L ViH 

Output Disable v,L v,H V1H v,H 

Standby VIH X X VIH 

Power Down X X X V1L 

Note: X= V1L or v,H, Vpp = VPPL or VPPH 

Table 4. Electronic Signature 

Organi- E G -
sation Code Device w 

Manufact. V1L V1L V1H Code 
Word-
wide 

Device 
M28F410 v,L V1L V1H 

Code 
M28F420 v,L v,L v,H 

Manufact. v,L V1L V1H Code 

Byte-
wide 

Device 
M28F410 v,L v,L v,H 

Code 
M28F420 v,L v,L v,H 

Note: RP = v,H 

DESCRIPTION 

The M28F410 and M28F420 FLASH MEMORIES 
are non-volatile memories that may be erased 
electrically at the block level and programmed by 
byte or word. The interface is directly compatible 
with most microprocessors. S044 and TSOP56 
packages are used. 

Organization 

The organization, as 512K x 8 or 256K x 16, is 
selectable by an external BYTE signal. When 

M28F410, M28F420 

BYTE DQO- DQ7 DQ8- DQ14 DQ15A-1 

V1H Data Output Data Output Data Output 

VIL Data Output Hi-Z Address Input 

VIH Data Input Data Input Data Input 

V1L Data Input Hi-Z Address Input 

X Hi-Z Hi-Z Hi-Z 

X Hi-Z Hi-Z Hi-Z 

X Hi-Z Hi-Z Hi-Z 

-- A1-A8 & DQO- DQ8- OQ15 BYTE AD A9 A10-A17 DQ7 OQ14 A-1 

V1H 

V1H 

V1H 

v,L 

V1L 

ViL 

V1L V1o Don't 20h OOh 0 Care 

Don't V1H v,o OF2h OOh 0 Care 

Don't V1H v,o Care OFAh DOh 0 

v,L v,o Don't 20h Hi-Z Don't 
Care Care 

v,o Don't OF2h Hi-Z Don't V1H Care Care 

Don't Don't ViH v,o Care OFAh Hi-Z Care 

BYTE is Low and the x8 organization is selected, 
the Data Input/Output signal D015 acts as Address 
line A-1 and selects the lower or upper byte of the 
memory word for output on DOO-D07, D08-D014 
remain high impedance. When BYTE is High the 
memory uses the Address inputs AO-A17 and the 
Data Input/Outputs DOO-D015. Memory control is 
provided by Chip Enable, Output Enable and Write 
Enable inputs. A Reset/Power Down/Boot block 
unlock, tri-level input, places the memory in deep 
power down, normal operation or enables pro
gramming and erasure of the Boot block. 

------------ tr'l SGS·1HOMSON __________ .....;3:::..:/3:..:.7 
"'·""!? liilO©OO®~~II©$ 
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Table 5. Instructions 

Mne- Instruction Cycles 
1st Cycle 2nd Cycle 

monic 
Operation Address 111 Data 141 Operation Address Data 

Read Read RD Memory 1+ Write X OFFh Read 121 Data 
Array Address 

Read Status RSR Status 1+ Write X 70h Read 121 X 
Register Register 

Read Signature RSIG Electronic 3 Write X 90h Read 121 
Adress 131 Signature 

Signature 

EE Erase 2 Write X 20h Write Block ODOh Address 

PG Program 2 Write X 40h or 10h Write Address Data Input 

Clear 
CLRS Status 1 Write X 50h 

Register 

ES Erase 1 Write X OBOh Suspend 

ER Erase 1 Write X ODOh 
Resume 

Notes: 1. X = Don't Care. 
2. The f1rst cycle of the RD, RSR or RSIG instruction is followed by read operations to read memory array, Status Register 

or Electronic Signature codes. Any number of Read cycle can occur alter one command cycle. 
3. Signature address bit AO=VIL will output Manufacturer code. Address bit AO=VIH will output Dev1ce code. Other address bits are 

ignored. 
4. When word organization is used, upper byte is don't care for command input. 

Table 6. Commands 

Hex Code Command 

OOh Invalid/Reserved 

10h Alternative Program Set-up 

20h Erase Set-up 

40h Program Set-up 

50h Clear Status Register 

70h Read Status Register 

90h Read Electronic Signature 

OBOh Erase Suspend 

ODOh Erase Resume/Erase Confirm 

OFFh Read Array 

Blocks 

Erasure of the memories is in blocks. There are 7 
blocks in the memory address space, one Boot 
Block of 16K Bytes or BK Words, two 'Key Parame
ter Blocks' of BK Bytes or 4K Words, one 'Main 

Block' of 96K Bytes or 48K Words, and three 'Main 
Blocks' of 128K Bytes or 64K Words. The M28F41 0 
memory has the Boot Block at the top of the mem
ory address space (3FFFFh) and the M28F420 
locates the Boot Block starting at the bottom 
(OOOOOh). Erasure of each block takes typically 1 
second and each block can be programmed and 
erased over 100,000 cycles. 

The Boot Block is hardware protected from acci
dental programming or erasure depending on the 
RP signal. Program/Erase commands in the Boot 
Block are executed only when RP is at 12V. Block 
erasure may be suspended while data is read from 
other blocks of the memory, then resumed. 

Bus Operations 

Six operations can be performed by the appropriate 
bus cycles, Read Byte or Word from the Array, 
Read Electronic Signature, Output Disable, 
Standby, Power Down and Write the Command of 
an Instruction. 

Command Interface 

Commands can be written to a Command Interface 
(C. I.) latch to perform read, programming, erasure 
and to monitor the memory's status. When power 

4137 t==' SGS·lHOMSON ---------------- ._.,I ii;lJO©Ilil@llm.ll!(i;'JJ00@1:1JO~ ---------------
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Table 7. Status Register 

Mne- Bit Name Logic Definition Note monic Level 

'1' Ready Indicates the PiE. C. status, check during Program 
P/ECS 7 P/E.C. Status or Erase, and on completion before checking bits 

'0' Busy b4 or b5 for Program or Erase Success 

Erase '1' Suspended On an Erase Suspend instruction P/ECS and 
ESS 6 Suspend ESS bits are set to '1'. ESS bit remains '1' until an 

Status '0' In progress or 
Completed 

Erase Resume instruction is given. 

'1' Erase Error ES bit is set to '1' if PiE. C. has applied the 
ES 5 Erase Status maximum number of erase pulses to the block 

'0' Erase Success without achieving an erase verify. 

'1' Program Error 
PS 4 Program PS bit set to '1' if the PiE. C. has failed to program 

Status Program a by1e or word. 
'0' Success 

'1' Vpp Low, Abort VPPS bit is set if the Vpp voltage is below 
VPPS 3 Vpp Status 

'0' VppOK 

2 Reserved 

1 Reserved 

0 Reserved 

Notes: Log1c level '1' is H1gh, ·o· is Low. 

is first applied, on exit from power down or if Vee 
falls below VLKO, the command interface is reset to 
Read Memory Array. 

Instructions and Commands 

Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec
tronic Signature, Erase, Program, Clear Status 
Register, Erase Suspend and Erase Resume. An 
internal Program/Erase Controller (P/E.C.) handles 
all timing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 
operation to read data from the array, the Electronic 
Signature or the Status Register. 

For added data protection, the instructions for byte 
or word program and block erase consist of two 
commands that are written to the memory and 

VPPH(min) when a Program or Erase instruction 
has been executed. 

which start the automatic P/E.C. operation. Byte or 
word programming takes typically 9J.!S, block erase 
typically 1 second. Erasure of a memory block may 
be suspended in order to read data from another 
block and then resumed. A Status Register may be 
read at any time, including during the programming 
or erase cycles, to monitor the progress of the 
operation. 

Power Saving 

The M28F410 and M28F420 have a number of 
power saving features. A CMOS s.!._andby mode is 
entered when th§_Chip Enable E and the Re
set/Power Down (RP) signals are at Vee, when the 
supply current drops to typically 60JlA. A deep 
power down mo~ is enabled when the Re
set/Power Down (RP) signal is at Vss, when the 
supply current drops to typically 0.2JlA. The time 
required to awake from the deep power down mode 
is 300ns maximum, with instructions to the C.l. 
recognised after only 21 Ons. 

-------------~ ~i©m~:alj -------------=5:..::..:../37 
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Table 8. AC Measurement Conditions 

SRAM Interface Levels EPROM Interface Levels 

Input Rise and Fall limes 

Input Pulse Voltages 

Input and Output liming Ref. Voltages 

Figure 3. AC Testing Input Output Waveform 

SRAM Interface 

3V~ 
1.5V 

ov 

EPROM Interface 

2.4V~2.0V 

~O.BV 
0.45V 

AI01275 

< 10ns ~ 10ns 

Oto3V 0.45V to 2.4V 

1.5V 0.8Vand2V 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL = 30pF or 1 OOpF 

CL = 30pF for SRAM Interface 

CL = 1 OOpF for EPROM Interface 

CL includes JIG capacitance AI01276 

Table 9 Capacitance 111 (T A 25 oc f 1 MHz ) - . -
Symbol Parameter Test Condition Min Max Unit 

C1N Input Capacitance 

CouT Output Capacitance 

Note: 1. Sampled only, not 100% tested. 

DEVICE OPERATION 

Signal Descriptions 

AO·A17 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 

A9 Address Input is also used for the Electronic 
Signature Operation. When A9 is raised to 12V the 
Electronic Signature may be read. The AO signal is 
used to read two words or bytes, when AO is Low 
the Manufacturer code is read and when AO is High 
the Device code. When BYTE is Low DQO-DQ7 
output the codes and DQB-DQ15 are don't care, 
when BYTE is High DQO-DQ7 output the codes 
and DQB-DQ15 output OOh. 

VIN=OV 6 pF 

VouT=OV 12 pF 

DQO-DQ7 Data Input/Outputs. The data inputs, a 
byte or the lower byte of a word to be programmed 
or a command to the C.l., are latched when both 
Chip Enable E and Write Enable Ware active. The 
data output from the memory Array, the Electronic 
Signatu~ or Status Register i~valid when Chip 
Enable E and Output Enable G are active. The 
output is high impedance when the chip is dese
lected or the outputs are disabled. 

DQ8-DQ14 and DQ15A·1 Data Input/Outputs. 
These input/outputs are used in the word-wide 
organization. When BYTE is High for the most 
significant byte of the input or output, functioning 
as described for DQO-DQ7 above. When BYTE is 
Low, DQ8-DQ14 are high impedance, DQ15A-1 is 
the Address A-1 input. 

6 -·1::..:37 __________ t:r'l SGS·lHOMSON -----------
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Table 10. DC Characteristics 
(TA = 0 to 70°C; Vee= 5V±1 0% or 5V±5% ; Vpp = 12V±5%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OV $YIN$ Vee ±1 J.lA 

ILO Output Leakage Current OV s Yours Vee ±10 J.lA 

Icc 11 ·3) Supply Current (Read Byte-wide) TTL E = V1L, f = 1OM Hz, lour= OmA 50 rnA 

Icc (1,3) Supply Current (Read Word-wide) TTL E = V1L, f = 1OM Hz, lour= OmA 55 rnA 

Supply Current (Read Byte-wide) CMOS E = Vss, f = 10MHz, lour= OmA 45 rnA 
Icc 11 ' 3) 

Supply Current (Read Word-wide) -

CMOS E = Vss, f = 1OM Hz, lour= OmA 50 rnA 

Supply Current (Standby) TTL E = VJH, RP = VJH 3 rnA 

lcc1 13) l= Vee± 0.2V, 
Supply Current (Standby) CMOS __ RP =Vee± 0.2V, 100 J.lA 

BYTE= Vee± 0.2V or Vss 

lcc2 13) Supply Current (Power Down) RP = Vss ± 0.2V 5 J.lA 

lcc3 
Supply Current (Program Byte-wide) Byte program in progress 50 rnA 

Supply Current (Program Word-wide) Word program in progress 60 rnA 

lcc4 Supply Current (Erase) Erase in progress 30 rnA 

Ices 12) Supply Current (Erase Suspend) E = VJH, Erase suspended 10 rnA 

lpp Program Current (Read or Standby) Vpp >Vee 200 J.lA 

IPP1 Program Leakage Current (Read or Vpp s Vee ±10 J.lA Standby) 

IPP2 Program Current (Power Down) RP = Vss ± 0.2V 5 J.lA 

IPP3 Program Current (Program Byte-wide) Byte program in progress 30 rnA 

IPP3 Program Current (Program Word-wide) Word program in progress 40 rnA 

lpp4 Program Current (Erase) Erase in progress 30 rnA 

lpps Program Current (Erase Suspend) Erase suspended 200 !lA 

VJL Input Low Voltage -Q.5 0.8 v 
VJH Input High Voltage 2 Vee+ 0.5 v 
VoL Output Low Voltage loL=5.BmA 0.45 v 
VoH Output High Voltage loH =-2.5mA 2.4 v 
VPPL Program Voltage (Normal operation) 0 6.5 v 

VPPH 
Program Voltage (Program or Erase 11.4 12.6 v operations) 

V1o A9 Voltage (Electronic Signature) 11.4 13 v 
l1o A9 Current (Electronic Signature) A9 = V1o 500 J.lA 

VLKO 
Supply Voltage (Erase and Program 2 v lock-out) 

VHH Input Voltage (RP, Boot unlock) Boot block Program or Erase 11.4 13 v 
Notes: 1. Automatic Power Saving reduces Icc to ,; am A typical in static operation. 

2. Current increases to Icc + Ices during a read operation. 
3. CMOS levels Vee± 0.2V and Vss ± 0.2V. TTL levels V,H and VIL. 
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M28F410, M28F420 

Table 11. DC Characteristics 
(TA = -40 to 85°C; Vee= 5V±1 0% or 5V±5% ; Vpp = 12V±5%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OV ~ V1N ~Vee ±1 JlA 

ILO Output Leakage Current OV ~ Vour ~Vee ±10 JlA 
Icc (1' 31 Supply Current (Read By1e·wide) TTL E = VJL, f = 1OM Hz, lour= OmA 65 rnA 

Icc (1· 31 Supply Current (Read Word-wide) TTL E = VJL, f = 1OM Hz, lour= OmA 70 rnA 

Supply Current (Read By1e-wide) CMOS E = Vss, f = 1OM Hz, lour= OmA 60 rnA 
Icc (1,3) 

Supply Current (Read Word-wide) 
CMOS E = Vss, f = 1OM Hz, lour= OmA 65 rnA 

Supply Current (Standby) TTL E = VJH, RP = VJH 3 rnA 

lee1 (3) ....E..= Vee± 0.2V, 
Supply Current (Standby) CMOS __ RP = Vee± 0.2V, 100 JlA 

BYTE= Vee± 0.2V or Vss 

lcc2 (3) Supply Current (Power Down) RP = Vss ± 0.2V 8 JlA 

lcc3 
Supply Current (Program By1e-wide) By1e program in progress 50 rnA 

Supply Current (Program Word-wide) Word program in progress 60 rnA 

Icc• Supply Current (Erase) Erase in progress 30 rnA 

Ices (2) Supply Current (Erase Suspend) E = VJH, Erase suspended 10 rnA 

lpp Program Current (Read or Standby) Vpp> Vee 200 JlA 

IPP1 
Program Leakage Current (Read or 

Vpp~Vcc ±15 JlA Standby) 

IPP2 Program Current (Power Down) RP = Vss ± 0.2V 5 JlA 
IPP3 Program Current (Program Byte-wide) By1e program in progress 30 rnA 

IPP3 Program Current (Program Word-wide) Word program in progress 40 rnA 

IPP< Program Current (Erase) Erase in progress 30 rnA 

lpps Program Current (Erase Suspend) Erase suspended 200 JlA 

VIL Input Low Voltage -0.5 0.8 v 
VJH Input High Voltage 2 Vee+ 0.5 v 
VoL Output Low Voltage loL=5.8mA 0.45 v 
VoH Output High Voltage loH =-2.5mA 2.4 v 
VPPL Program Voltage (Normal operation) 0 6.5 v 

VPPH 
Program Voltage (Program or Erase 11.4 12.6 v operations) 

V1o A9 Voltage (Electronic Signature) 11.4 13 v 
ho A9 Current (Electronic Signature) A9= V1o 500 JlA 

VLKO Supply Voltage (Erase and Program 2 v lock-out) 

VHH Input Voltage (RP, Boot unlock) · Boot block Program or Erase 11.4 13 v 
Notes: 1. Automatic Power Sav1ng reduces Icc to s BmA typ1cal 1n statiC operation. 

2. Current increases to Icc + Ices during a read operat1on. 
3. CMOS levels Vee± 0.2V and Vss ± 0.2V. TTL levels v," and v,L . 
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M28F410, M28F420 

Table 12. DC Characteristics 
(TA = -40 to 125°C; Vee = 5V±1 0% or 5V±5% ; Vpp = 12V±5%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OV=>VJN=>Vcc ±1 JlA 

ILO Output Leakage Current OV :> VouT :>Vee ±10 JlA 

Icc 11 ·3) Supply Current (Read By1e-wide) TTL E = VJL, f = 1OM Hz, louT= OmA 65 rnA 

Icc 11 ·3) Supply Current (Read Word-wide) TTL E = VJL, f = 10MHz, louT= OmA 70 rnA 

Supply Current (Read By1e-wide) CMOS E = Vss, f = 1OM Hz, louT= OmA 60 rnA 
Icc 11 ·3l 

Supply Current (Read Word-wide) -
CMOS E = Vss, f = 1OM Hz, louT= OmA 65 rnA 

Supply Current (Standby) TTL E = V1H, RP = V1H 3 rnA 

lcc1 13l l= Vee± 0.2V, 
Supply Current (Standby) CMOS __ R_P = Vee± 0.2V, 130 JlA 

BYTE= Vee± 0.2V or Vss 

lcc2 13l Supply Current (Power Down) RP = Vss ± 0.2V 80 JlA 

lcc3 
Supply Current (Program By1e-wide) By1e program in progress 50 mA 

Supply Current (Program Word-wide) Word program in progress 60 mA 

lcc4 Supply Current (Erase) Erase in progress 30 mA 

Ices 12l Supply Current (Erase Suspend) E = v,H, Erase suspended 10 rnA 

)pp Program Current (Read or Standby) VPP >Vee 200 J.!A 

IPP1 Program Leakage Current (Read or Vpp :>Vee ±10 J.!A Standby) 

IPP2 Program Current (Power Down) RP = Vss ± 0.2V 5 J.!A 

IPP3 Program Current (Program By1e-wide) By1e program in progress 30 mA 

IPP3 Program Current (Program Word-wide) Word program in progress 40 mA 

IPP4 Program Current (Erase) Erase in progress 30 rnA 

lpps Program Current (Erase Suspend) Erase suspended 200 JlA 
v,L Input Low Voltage -{),5 0.8 v 

VJH Input High Voltage 2 Vee+ 0.5 v 

VoL Output Low Voltage loL= 5.8mA 0.45 v 

VoH Output High Voltage loH =-2.5mA 2.4 v 

VPPL Program Voltage (Normal operation) 0 6.5 v 

VPPH 
Program Voltage (Program or Erase 11.4 12.6 v operations) 

V1o A9 Voltage (Electronic Signature) 11.4 13 v 

ho A9 Current (Electronic Signature) A9 = V1o 500 J.!A 

VLKO 
Supply Voltage (Erase and Program 2 v lock-out) 

VHH Input Voltage (RP, Boot unlock) Boot block Program or Erase 11.4 13 v 

Noles: 1. AutomatiC Power Saving reduces Icc Ia ,; 8mA typical in static operation. 
2. Current increases to Icc + Ices during a read operat1on. 
3. CMOS levels Vee± 0.2V and Vss ± 0.2V. TTL levels V1H and V1L. 
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M28F410, M28F420 

Table 13. Read AC Characteristics <1> 
(TA = 0 to 70°C or -40 to 85°C; Vpp = 12V ± 5%} 

M28F410/20 

-70 -80 -100 -120 
Symbol A It Parameter Vee= 5V ± 5o/o Vcc:5V±10o/o Vcc=5V±10o/o Vee= 5V ± 10% Unit 

SRAM EPROM EPROM EPROM 
Interface Interface Interface Interface 

Min Max Min Max Min Max Min Max 

IAVAV IRe Address Valid to 70 80 100 120 ns Next Address Valid 

IAVQV lAce 
Address Valid to 70 80 100 120 ns Output Valid 

IPHOV IPWH Power Down High 300 300 300 300 ns to Output Valid 

IELOX (2) ILz 
Chip Enable Low to 0 0 0 0 ns Output Transition 

IELOV (3) IcE 
Chip Enable Low to 70 80 100 120 ns Output Valid 

IGLOX (2) toLZ 
Output Enable Low 0 0 0 0 ns to Output Transition 

IGLOV (3) toE 
Output Enable Low 35 40 45 50 ns to Output Valid 

IEHQX (2) loH 
Chip Enable High 0 0 0 0 ns to Output Transition 

IEHOZ (2) 1Hz Chip Enable High 25 30 35 35 ns to Output Hi-Z 

IGHQX (2) loH Output Enable High 0 0 0 0 ns to Output Transition 

IGHOZ (2) I oF 
Output Enable High 25 30 35 35 ns to Output Hi-Z 

IAXQX (2) loH Address Transition 0 0 0 0 ns to Output Transition 

Notes: 1. See Figure 3 and Table 8 for timing measurements. 
2. S.ampled only, not 1 00% tested. _ 
3. G may be delayed by up to tELov- tGLav after the falling edge of E without increasing tELav . 
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Table 14. Read AC Characteristics <1> 
(TA =-40 to 125°C; Vpp = 12V ± 5%) 

·80 

Symbol A It Parameter Vcc:5V±5% 

SRAM 
Interface 

Min Max 

IAVAV IRe 
Address Valid to 80 Next Address Valid 

IAVOV lAce 
Address Valid to 80 Output Valid 

tPHQV tPWH 
Power Down High 300 to Output Valid 

tELQX (2) tLZ 
Chip Enable Low to 

0 Output Transition 

IELQV (3) ICE Chip Enable Low to 80 Output Valid 

IGLQX (2) lotz 
Output Enable Low 0 to Output Transition 

tGLQV (3) toE 
Output Enable Low 40 to Output Valid 

IEHOX (2) loH 
Chip Enable High 0 to Output Transition 

tEHQZ (2) 1Hz 
Chip Enable High 30 to Output Hi-Z 

IGHQX (2) toH 
Output Enable High 0 to Output Transition 

tGHQZ (2) toF 
Output Enable High 30 to Output Hi-Z 

IAXQX (2) loH 
Address Transition 0 to Output Transition 

Notes: 1. See F1gure 3 and Table 8 for liming measurements 

M28F410/20 

·90 ·100 

Vcc=5V±10% Vcc=5V±10% 

EPROM EPROM 
Interface Interface 

Min Max Min Max 

go 100 

90 100 

300 300 

0 0 

90 100 

0 0 

45 50 

0 0 

35 40 

0 0 

35 40 

0 0 

2. S;lmpled only, not1 00% tested. _ 
3. G may be delayed by up to IELov -IGLav after the falling edge of E without increasing tELav. 

M28F410, M28F420 

·120 

Vcc=5V±10% Unit 

EPROM 
Interface 

Min Max 

120 ns 

120 ns 

300 ns 

0 ns 

120 ns 

0 ns 

55 ns 

0 ns 

45 ns 

0 ns 

45 ns 

0 ns 
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M28F410, M28F420 

Figure 5. Read Mode AC Waveforms 
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Table 15. BYTE AC Characteristics C1l 
(T A = 0 to 70°C or -40 to 85°C; Vpp = 12V ± 5%) 

M28F410 /20 

-70 -80 

Symbol Parameter Vee= 5V±5% Vee= 5V ± 10% 

SRAM EPROM 
Interface Interface 

Min Max Min Max 

tELBL 
Chip Enable Low 5 5 to BYTE Low 

tELBH 
Chip Enable Low 

5 5 
to BYTE High 
--

tsLOV(2) 
BYTE Low to 

70 80 Output Valid 
--

teHQV 
BYTE High to 70 80 Output Valid 
--

teLOZ 
BYTE Low to 

25 30 Output Hi-Z 

Notes: 1. Sampled only, not 100% tested. 
2. It is equal to tAvav when measured from DQ15A-1 valid. 

Table 16. BYTE AC Characteristics C1l 
. (TA = -40 to 125°C; Vpp = 12V ± 5%) 

-100 

Vee= 5V ± 10% 

EPROM 
Interface 

Min Max 

5 

5 

100 

100 

35 

M28F410 /20 

-80 -90 -100 

Symbol Parameter Vee= 5V ±5% Vee= 5V ± 10% Vee=5V±10% 

SRAM EPROM EPROM 
Interface Interface Interface 

Min Max Min Max Min Max 

tELBL 
Chip Enable Low 

5 5 5 to BYTE Low 

tELBH 
Chip Enable Low 5 5 5 to BYTE High 
--

tsLOV(2) BYTE Low to 
80 90 100 

Output Valid 
--

tsHQV 
BYTE High to 80 90 100 
Output Valid 
--

IBLQZ 
BYTE Low to 30 35 40 
Output Hi·Z 

Notes: 1. Sampled only, not 100% tested. 
2. It is equal to tAvav when measured from DQ15A-1 valid. 

M28F41 0, M28F420 

-120 

Vee=5V±10% Unit 

EPROM 
Interface 

Min Max 

5 ns 

5 ns 

120 ns 

120 ns 

35 ns 

-120 

Vce=5V±10% Unit 

EPROM 
Interface 

Min Max 

5 ns 

5 ns 

120 ns 

120 ns 

45 ns 
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M28F410, M28F420 

Figure 6. BYTE Mode AC Waveforms, BYTE Low to High 

AO-A17 

E: 

BYTE 

DOO-D014 

D015A-1 

=x VALID 

l=t""" tBHOV .. I 

{ VALID DOO-D07 X VALID DOO-D014 

VALID A-1 VALID D015 

------ BYTE READ -------<~:WORD/BYTE i+- WORD READ
TRANSITION 

AI01282 

Note: GLow, W =High, other timings as Read Mode AC waveforms. 

Figure 7. BYTE Mode AC Waveforms, BYTE High to Low 
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Table 17A. Write AC Characteristics, Write Enable Controlled <1l 
(TA = 0 to 70°C or -40 to 85°C; Vpp = 12V ± 5%) 

M28F410, M28F420 

M28F410 /20 

-70 -80 

Symbol Alt Parameter Vcc=5V±5% Vee= 5V± 10% Unit 

SRAM EPROM 
Interface Interface 

Min Max Min Max 

IAVAV I we Write Cycle Time 70 80 ns 

IPHWL Ips Power Down High to Write Enable Low 210 210 ns 

IELWL tcs Chip Enable Low to Write Enable Low 0 0 ns 

IWLWH twp Write Enable Low to Write Enable High 50 50 ns 

tovwH los Data Valid to Write Enable High 50 50 ns 

lwHDX loH Write Enable High to Data Transition 0 0 ns 

twHEH tcH Write Enable High to Chip Enable High 10 10 ns 

twHWL IWPH Write Enable High to Write Enable Low 20 30 ns 

IAVWH lAs Address Valid to Write Enable High 50 50 ns 

tPHHWH (5) IPHS Power Down VHH (Boot Block Unlock) to Write 100 100 ns Enable High 

IVPHWH (5) tvps Vpp High to Write Enable High 100 100 ns 

IWHAX IAH Write Enable High to Address Transition 10 10 ns 

twHQV1 (2, 3) 
Write Enable High to Output Valid (Word/By1e 6 6 JlS Program) 

IWHQV2 (2, 3) 
Write Enable High to Output Valid (Boot Block 

0.3 0.3 sec Erase) 

IWHQV3 (2) 
Write Enable High to Output Valid (Parameter 0.3 0.3 sec Block Erase) 

IWHQV4 (2) 
Write Enable High to Output Valid (Main Block 0.6 0.6 sec Erase) 

tavPH (5) tPHH Output Valid to Reset/Power Down High 0 0 ns 

tavvPL (5) Output Valid to Vpp Low 0 0 ns 

tPHBR (4, S) Reset/Power Down High to Boot Block Relock 100 100 ns 

Notes: 1. See F1gure 3 and Table 8 for timing measurements. 
2. Time is measured to Status Register Reru!..g1ving bit b7 ~ '1 '. 
3. For Program or Erase of the Boot Block RP must be at V""· 
4. Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested. 
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M28F410, M28F420 

Table 178. Write AC Characteristics, Write Enable Controlled <1l 
(T A = 0 to 70°C or -40 to 85°C; Vpp = 12V ± 5%) 

M28F410 /420 

-100 -120 
Symbol All Parameter Vee= SV ± 10% Vcc=5V±10% 

EPROM EPROM 
Interface Interface 

Min Max Min Max 

IAVAV twc Write Cycle Time 100 120 

IPHWL Ips Power Down High to Write Enable Low 210 210 

IELWL lcs Chip Enable Low to Write Enable Low 0 0 

IWLWH twp Write Enable Low to Write Enable High 60 70 

lovwH los Data Valid to Write Enable High 60 60 

twHDX loH Write Enable High to Data Transition 0 0 

IWHEH lcH Write Enable High to Chip Enable High 10 10 

IWHWL twpH Write Enable High to Write Enable Low 40 50 

IAVWH lAs Address Valid to Write Enable High 60 60 

tPHHWH (5) tPHS 
Power Down VHH (Boot Block Unlock) to Write 100 100 Enable High 

lvPHWH (5) tvps Vpp High to Write Enable High 100 100 

twHAX IAH Write Enable High to Address Transition 10 10 

twHOV1 (2, 3) Write Enable High to Output Valid (Word/By1e 7 7 Program) 

twHQV2 (2, 3) 
Write Enable High to Output Valid (Boot Block 0.4 0.4 Erase) 

twHOV3 (2) 
Write Enable High to Output Valid (Parameter 0.4 0.4 Block Erase) 

IWHQV4 (2) 
Write Enable High to Output Valid (Main Block 0.7 0.7 Erase) 

tavPH (5) IPHH Output Valid to Reset/Power Down High 0 0 

tavvPL (5) Output Valid to Vpp Low 0 0 

IPHBR (4, 5) Reset/Power Down High to Boot Block Relock 100 100 
. . 

Notes: 1. See F1gure 3 and Table 8 for t1m1ng measurements . 
2. Time is measured to Status Register Re<!d.giving bit b7 ~ '1'. 
3. For Program or Erase of the Boot Block RP must be at V""· 
4. Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested . 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ItS 

sec 

sec 

sec 

ns 

ns 

ns 
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Table 18A. Write AC Characteristics, Write Enable Controlled (1) 

(T A= -40 to 125°C; Vpp = 12V ± 5%) 

M28F410, M28F420 

M28F410 /20 

-80 -90 

Symbol A It Parameter Vcc=5V±5% Vcc=5V±10% Unit 

SRAM EPROM 
Interface Interface 

Min Max Min Max 

IAVAV twc Write Cycle Time 80 90 ns 

IPHWL Ips Power Down High to Write Enable Low 210 210 ns 

IELWL tcs Chip Enable Low to Write Enable Low 0 0 ns 

lwLWH lwp Write Enable Low to Write Enable High 50 60 ns 

lovwH los Data Valid to Write Enable High 50 60 ns 

IWHDX loH Write Enable High to Data Transition 0 0 ns 

IWHEH tcH Write Enable High to Chip Enable High 10 10 ns 

IWHWL IWPH Write Enable High to Write Enable Low 30 40 ns 

IAVWH lAs Address Valid to Write Enable High 50 60 ns 

IPHHWH (5) IPHS 
Power Down VHH (Boot Block Unlock) to Write 100 100 ns Enable High 

tvPHWH (5) tvps Vpp High to Write Enable High 100 100 ns 

twHAX tAH Write Enable High to Address Transition 10 10 ns 

IWHOV1 (2, 3) Write Enable High to Output Valid (Word/Byte 6 7 J.lS Program) 

IWHQV2 (2, 31 Write Enable High to Output Valid (Boot Block 0.3 0.4 sec Erase) 

IWHQV3 (2) Write Enable High to Output Valid (Parameter 0.3 0.4 sec Block Erase) 

twHQV4 (2) Write Enable High to Output Valid (Main Block 0.6 0.7 sec Erase) 

tavPH '51 IPHH Output Valid to ReseVPower Down High 0 0 ns 

tavvPL '51 Output Valid to Vpp Low 0 0 ns 

tPHBR (4, 51 ReseVPower Down High to Boot Block Relock 100 100 ns 

Notes: 1. See Figure 3 and Table 8 for timing measurements. 
2. lime is measured to Status Register Read..giving bit b7 = '1 '. 
3. For Program or Erase of the Boot Block RP must be at V""· 
4. lime required for Relocking the Boot Block. 
5. Sampled only, not 1 00% tested. 
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M28F410, M28F420 

Table 188. Write AC Characteristics, Write Enable Controlled (1) 

(TA = -40 to 125°C; Vpp = 12V ± 5%) 

M28F410 /420 

-100 -120 

Symbol All Parameter Vee= 5V ± 10% Vee= 5V ± 10% 

EPROM EPROM 
Interface Interface 

Min Max Min Max 

IAVAV I we Write Cycle 11me 100 120 

IPHWL Ips Power Down High to Write Enable Low 210 210 

IELWL tcs Chip Enable Low to Write Enable Low 0 0 

twLWH twp Write Enable Low to Write Enable High 60 70 

lovwH los Data Valid to Write Enable High 60 60 

IWHOX loH Write Enable High to Data Transition 0 0 

lwHEH lcH Write Enable High to Chip Enable High 10 10 

lwHWL IWPH Write Enable High to Write Enable Low 40 50 

IAVWH lAS Address Valid to Write Enable High 60 60 

IPHHWH (5) I PHS 
Power Down VHH (Boot Block Unlock) to Write 100 100 Enable High 

tvPHWH (5) tvps Vpp High to Write Enable High 100 100 

IWHAX IAH Write Enable High to Address Transition 10 10 

lWHQV1 (2, 3) 
Write Enable High to Output Valid (Word/Byte 7 7 Program) 

IWHQV2 (2, 31 Write Enable High to Output Valid (Boot Block 0.4 0.4 Erase) 

IWHQV3 (2) Write Enable High to Output Valid (Parameter 0.4 0.4 Block Erase) 

twHQV4 (2) 
Write Enable High to Output Valid (Main Block 0.7 0.7 Erase) 

tavPH (51 lPHH Output Valid to Reset/Power Down High 0 0 

tavvPL (51 Output Valid to Vpp Low 0 0 

lPHBR (4, 51 Reset/Power Down High to Boot Block Relock 100 100 

Notes: 1. See Figure 3 and Table 8 for timing measurements. 
2. lime is measured to Status Regrster Regd.givrng brt b7 = '1 '. 
3. For Program or Erase of the Boot Block RP must be at VHH. 

4. lime required for Relocking the Boot Block. 
5. Sampled only, not 100% tested. 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

(.iS 

sec 

sec 

sec 

ns 

ns 

ns 
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M28F410, M28F420 

Table 19A. Write AC Characteristics, Chip Enable Controlled (1) 
{TA = 0 to 70°C or --40 to 85°C; Vpp = 12V ± 5%) 

M28F410 /20 

-70 -80 
Symbol All Parameter Vcc=5V±5% Vee= SV ± 10% 

SRAM EPROM 
Interface Interface 

Min Max Min Max 

lAVAV !we Write Cycle Time 70 80 

lPHEL Ips Power Down High to Chip Enable Low 210 210 

lWLEL lcs Write Enable Low to Chip Enable Low 0 0 

IELEH lwP Chip Enable Low to Chip Enable High 50 50 

lovEH los Data Valid to Chip Enable High 50 50 

lEHDX loH Chip Enable High to Data Transition 0 0 

lEHWH lcH Chip Enable High to Write Enable High 10 10 

lEHEL lWPH 
Chip Enable High to Chip 20 30 Enable Low 

lAVEH lAs Address Valid to Chip Enable High 50 50 

IPHHEH (5) IPHS 
Power Down VHH (Boot Block Unlock) to Chip 100 100 Enable High 

tvPHEH (5) tvps Vpp High to Chip Enable High 100 100 

IEHAX IAH Chip Enable High to Address Transition 10 10 

tEHOV1 12' 3) Chip Enable High to Output Valid (Word/Byte 6 6 Program) 

IEHQV2 12· 3) Chip Enable High to Output Valid (Boot Block 0.3 0.3 Erase) 

tEHQV3 (2) Chip Enable High to Output Valid (Parameter 0.3 0.3 Block Erase) 

tEHQV4 12' 
Chip Enable High to Output Valid (Main Block 0.6 0.6 Erase) 

tavPH 15' tPHH Output Valid to Reset/Power Down High 0 0 

tovvPL 15' Output Valid to Vpp Low 0 0 

IPHBR 14• 5) Reset/Power Down High to Boot Block Relock 100 100 
. ' Notes: 1. See Figure 3 and Table 8 for liming measurements . 

2. lime is measured to Status Register Real!..giving bit b7 = '1 '. 
3. For Program or Erase of the Boot Block RP must be at VHH. 
4. lime required for Relocking the Boot Block. 
5. Sampled only, not I 00% tested. 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

J.lS 

sec 

sec 

sec 

ns 

ns 

ns 
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Table 198. Write AC Characteristics, Chip Enable Controlled <1l 
(T A= 0 to 70°C or --40 to 85°C; Vpp = 12V ± 5%) 

M28F410, M28F420 

M28F410 /420 

-100 -120 

Symbol All Parameter Vee= SV ± 10% Vee=5V±10% Unit 

EPROM EPROM 
Interface Interface 

Min Max Min Max 

IAVAV !we Write Cycle Time 100 120 ns 

IPHEL Ips Power Down High to Chip Enable Low 210 210 ns 

lwLEL tcs Write Enable Low to Chip Enable Low 0 0 ns 

IELEH twp Chip Enable Low to Chip Enable High 60 70 ns 

!ovEH los Data Valid to Chip Enable High 60 60 ns 

IEHDX toH Chip Enable High to Data Transition 0 0 ns 

tEHWH teH Chip Enable High to Write Enable High 10 10 ns 

IEHEL twPH Chip Enable High to Chip 40 50 ns Enable Low 

tAVEH lAs Address Valid to Chip Enable High 60 60 ns 

IPHHEH (5) !PHS Power Down VHH (Boot Block Unlock) to Chip 100 100 ns Enable High 

IVPHEH (5) lvPs Vpp High to Chip Enable High 100 100 ns 

tEHAX tAH Chip Enable High to Address Transition 10 10 ns 

IEHQV1 (2, 3) Chip Enable High to Output Valid (Word/By1e 7 7 !.iS Program) 

IEHQV2 (2, 31 Chip Enable High to Output Valid (Boot Block 0.4 0.4 sec Erase) 

IEHQV3 (2) 
Chip Enable High to Output Valid (Parameter 0.4 0.4 sec Block Erase) 

tEHQV4 (2) 
Chip Enable High to Output Valid (Main Block 0.7 0.7 sec Erase) 

tovPH (51 tPHH Output Valid to Reset/Power Down High 0 0 ns 

tovvPL !51 Output Valid to Vpp Low 0 0 ns 

IPHBR (4, S) Reset/Power Down High to Boot Block Relock 100 100 ns 

Noles: 1. See F1gure 3 and Table 8 for t1mmg measurements. 
2. Time IS measured to Status Register Reiill..giving bit b7 ~ '1'. 
3. For Program or Erase of the Boot Block RP must be at YHH 

4. Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested. 
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M28F410, M28F420 

Table 20A. Write AC Characteristics, Chip Enable Controlled PJ 
(T A = -40 to 125°C; Vpp = 12V ± 5%) 

M28F410 /20 

-80 -90 

Symbol A It Parameter Vcc=5V±5% Vee= 5V ± 10% 

SRAM EPROM 
Interface Interface 

Min Max Min Max 

IAVAV twc Write Cycle Time 80 90 

IPHEL Ips Power Down High to Chip Enable Low 210 210 

twLEL tcs Write Enable Low to Chip Enable Low 0 0 

tELEH twP Chip Enable Low to Chip Enable High 50 60 

tovEH los Data Valid to Chip Enable High 50 60 

IEHDX loH Chip Enable High to Data Transition 0 0 

IEHWH lcH Chip Enable High to Write Enable High 10 10 

IEHEL IWPH 
Chip Enable High to Chip 30 40 Enable Low 

IAVEH lAs Address Valid to Chip Enable High 50 60 

IPHHEH (5I I PHS Power Down VHH (Boot Block Unlock) to Chip 100 100 Enable High 

lvPHEH (5I tvps Vpp High to Chip Enable High 100 100 

IEHAX IAH Chip Enable High to Address Transition 10 10 

tEHQV1 (2, 3) Chip Enable High to Output Valid (Word/Byte 6 7 Program) 

tEHOV2 (2, 31 Chip Enable High to Output Valid (Boot Block 0.3 0.4 Erase) 

tEHQV3 (2) Chip Enable High to Output Valid (Parameter 0.3 0.4 Block Erase) 

tEHOV4 (2l Chip Enable High to Output Valid (Main Block 0.6 0.7 Erase) 

lavPH (5) IPHH Output Valid to Reset/Power Down High 0 0 

lavvPL (51 Output Valid to Vpp Low 0 0 

IPHBR (4, 51 Reset/Power Down High to Boot Block Relock 100 100 

Notes: 1. See F1gure 3 and Table 8 for t1m1ng measurements. 
2. lime is measured to Status Register Reill!.g1ving bit b7 ~ '1 '. 
3. For Program or Erase of the Boot Block RP must be at VHH. 
4. lime required for Relocking the Boot Block. 
5. Sampled only, not 1 00% tested. 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

(lS 

sec 

sec 

sec 

ns 

ns 

ns 
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Table 208. Write AC Characteristics, Chip Enable Controlled (1l 
(TA = -40 to 125°C; Vpp = 12V ± 5%) 

M28F410, M28F420 

M28F410 /420 

-100 -120 

Symbol All Parameter Vcc=5V±10% Vcc=5V±10% Unit 

EPROM EPROM 
Interface Interface 

Min Max Min Max 

IAVAV !we Write Cycle Time 100 120 ns 

IPHEL Ips Power Down High to Chip Enable Low 210 210 ns 

IWLEL lcs Write Enable Low to Chip Enable Low 0 -- 0 ns 

IELEH lwp Chip Enable Low to Chip Enable High 60 70 ns 

tovEH los Data Valid to Chip Enable High 60 60 ns 

IEHDX toH Chip Enable High to Data Transition 0 0 ns 

tEHWH lcH Chip Enable High to Write Enable High 10 10 ns 

tEHEL twPH Chip Enable High to Chip 40 50 ns Enable Low 

IAVEH lAs Address Valid to Chip Enable High 60 60 ns 

IPHHEH (5) I PHS 
Power Down VHH (Boot Block Unlock) to Chip 100 100 ns Enable High 

IVPHEH (5) !vps Vpp High to Chip Enable High 100 100 ns 

tEHAX IAH Chip Enable High to Address Transition 10 10 ns 

IEHOV1 (2, 3) Chip Enable High to Output Valid (Word/By1e 7 7 ~s Program) 

IEHQV2 (2, 3) Chip Enable High to Output Valid (Boot Block 0.4 0.4 sec Erase) 

IEHQV3 (2) Chip Enable High to Output Valid (Parameter 0.4 0.4 sec Block Erase) 

IEHQV4 '21 Chip Enable High to Output Valid (Main Block 0.7 0.7 sec Erase) 

tovPH '51 tPHH Output Valid to Reset/Power Down High 0 0 ns 

tavvPL '51 Output Valid to Vpp Low 0 0 ns 

IPHBR (4, 51 Reset/Power Down High to Boot Block Relock 100 100 ns 

Notes: 1. See F1gure 3 and Table 8 for l1m1ng measurements 
2. Time is measured to Status Register ReadiJiving bit b7 = '1 '. 
3. For Program or Erase of the Boot Block RP must be at VHH. 
4. Time reqUired for Relockmg the Boot Block. 
5. Sampled only, not 1 00% tested. 
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Table 21. Word/Byte Program, Erase Times 
(TA = 0 to 70°C; Vee = 5V ± 1 0% or 5V ± 5%) 

M28F41 0, M28F420 

Parameter Test Conditions 
M28F410 /420 

Unit 
Min Typ Max 

Main Block Program (Byte) Vpp = 12V ±5% 1.2 4.2 sec 

Main Block Program (Word) Vpp = 12V ±5% 0.6 2.1 sec 

Boot or Parameter Block Erase Vpp = 12V ±5% 1 7 sec 

Main Block Erase Vpp = 12V ±5% 2.4 14 sec 

Table 22. Word/Byte Program, Erase Times 
(T A = -40 to 85°C or -40 to 125°C; Vee = 5V ± 10% or 5V ± 5%) 

Parameter Test Conditions 
M28F410 /420 

Unit 
Min Typ Max 

Main Block Program (Byte) Vpp = 12V ±5% 1.4 5 sec 

Main Block Program (Word) Vpp = 12V±5% 0.7 2.5 sec 

Boot or Parameter Block Erase Vpp = 12V ±5% 1.5 10.5 sec 

Main Block Erase Vpp = 12V ±5% 3 18 sec 

DEVICE OPERATION (cont'd) 

E Chip Enable. The Chip Enable activates the 
memory control logjc, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and re.Quces the power consumption to the standby 
level. E can also be used to control writing to the 
command register and to the memory array, while 
W remains at a low level. Both addresses and data 
inputs are then latched on the rising edge of E. 

RP Reset/Power Down. This is a tri-level input 
which locks the Boot Block from programming and 
erasure, and allows the memory to be put in deep 
power down. 

When RP is High (up to 6.5V maximum) the Boot 
Block is locke..Q_and cannot be programmed or 
erased. When RP is above 11.4V the Boot Block is 
unlocked for programming or erasure. With RP Low 
the memory is in deep power down, and if RP is 
within Vss+0.2V the lowest supply current is ab
sorbed. 

G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. 

W Write Enable. It controls writing to the Com
mand Register and Input Address and Data 
latches. Both Addresses and Data Inputs are 
latched on the rising edge of W. 

BYTE Byte/Word Organization Select. This input 
selects either byte-wide or word-wide organization 
of the memory. When BYTE is Low the memory is 
organized x8 or byte-wide and data input/output 
uses DOO-D07 while A-1 acts as the additional, 
LSB, of the memory address that multiplexes the 
upper or lower byte. In the byte-wide organization 
D08-DQ14 are high impedance. When BYTE is 
High the memory is organized x16 and data in
put/output uses DOO-D015 with the memory ad
dressed by AO-A17. 

Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 

Vpp ±1 0% tolerance option is provided for applica
tion requiring maximum 100 write and erase cycles. 

Vee Supply Voltage. It is the main circuit supply. 

Vss Ground. It is the reference for all voltage 
measurements. 
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M28F41 0, M28F420 

Figure 10. Memory Map, Word-wide Addresses 

M28F41 0 TOP BOOT BLOCK 

AO-A17 

3FFFFh 

3EOOOh 
3DFFFh 

3DOOOh 
3CFFFh 

3COOOh 
3BFFFh 

30000h 
2FFFFh 

20000h 
1FFFFh 

10000h 
OFFFFh 

OOOOOh 

Memory Blocks 

Word Wide 

SK BOOT BLOCK 

4K PARAMETER BLOCK 

4K PARAMETER BLOCK 

48K MAIN BLOCK 

64K MAIN BLOCK 

64K MAIN BLOCK 

64K MAIN BLOCK 

The memory blocks of the M28F41 0 and M28F420 
are shown in Figure 1 0. The difference between the 
two products is simply an inversion of the block map 
to position the Boot Block at the top or bottom of 
the memory. The selection of the Boot Block at the 
top or bottom of the memory depends on the 
microprocessor needs. 

Each block of the memory can be erased sepa
rately, but only by one block at a time. The erase 
operation is managed by the P/E.C. but can be 
suspended in order to read from another block and 
then resumed. 

Programming and erasure of the memory is dis
abled when the program supply is at VPPL. For 
successful programming and erasure the program 
supply must be at VPPH. 

The Boot Block provides additional hardware secu
rity by use of the RP signal which must be at VHH 
before any program or erase operation will be 
executed by the P/E.C. on the Boot Block. 

M28F420 BOTIOM BOOT BLOCK 

AO-A17 

3FFFFh 

30000h 
2FFFFh 

20000h 
1FFFFh 

10000h 
OFFFFh 

04000h 
03FFFh 

03000h 
02FFFh 

02000h 
01 FFFh 

OOOOOh 

Operations 

Word Wide 

64K MAIN BLOCK 

64K MAIN BLOCK 

64K MAIN BLOCK 

48K MAIN BLOCK 

4K PARAMETER BLOCK 

4K PARAMETER BLOCK 

SK BOOT BLOCK 

AI012n 

Operations are defined as specific bus cycles and 
signals which allow memory Read, Command 
Write, Output Disable, Standby, Power Down, and 
Electronic Signature Read. They are shown in Ta
ble 3. 

Read. Read operations are used to output the 
contents of the Memory Array, the Status Regis!~ 
or the Electronic Sjgnature. Both Chip Enable E 
and Output Enable G must be low in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 
device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. A read operation will output either a byte 
or a word depending on the BYTE signal level. 
When BYTE is Low the output byte is on D00-007, 
008-0014 are Hi-Z and A-1 is an additional ad
dress input. When BYTE is High the output word is 
on DOO-D015. 

The data read depends on the previous command 
written to the memory (see instructions RD, RSR 
and RSIG). 

=-26::.'::.:37:...._ ____________ ~ ~~~mgm:i)J~n _____________ _ 
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Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programm_gd. A write operation is initiated when 
Chip Enable E is LQ!'V and Write Enable W is Low 
with Output Enable G High. Commands, Input Data 
an.Q.Addresses are latched on the risi~e of W 
or E. As for the Read operation, when BYTE is Low 
a byte is input, DQ8-DQ14 are 'don't care' and A-1 
is an additional address. When BYTE is High a 
word is input. 

Output Disable. The data outP-!,!ts are high imped
ance w~n the Output Enable G is High with Write 
Enable W High. 

Standby,_ The memory is in standby when the Chip 
Enable E is High. The power consumption is re
duced to the standby level and the outputs are high 
impedance, ind~endent of the Output Enable G 
or Write Enable W inputs. 

Power Down. The memory is in Power Down when 
RP is low. The power consumption is reduced to 
the Power Down level, and Outputs are in hig!l 
impedance, in~pendant of the .Q.hip Enable E, 
Output Enable G or Write Enable W inputs. 

Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from 
the memories, the manufacturer code for SGS
THOMSON is 20h, and the device codes are OF2h 
for the M28F41 0 (Top Boot Block) and OFAh for the 
M28F420 (Bottom Boot Block). These codes allow 
programming equipment or applications to auto
matically match their interface to the characteristics 
of the particular manufacturer's product. 

The Electronic Signature is output by a Read Array 
operation when the voltage applied to A9 is at V1o, 
the manufacturer code is output when the Address 
input AO is Low and the device code when this input 
is High. Other Address inputs are ignored. The 
codes are output on DQO-DQ7. When the BYTE 
signal is High the outputs DQ8-DQ15 output OOh, 
when Low these outputs are high impedance and 
Address input A-1 is ignored. 

The Electronic Signature can also be read, without 
raising A9 to V1o, after giving the memory the 
instruction RSIG (see below). 

Instructions and Commands 

The memories include a Command Interface (C. I.) 
which latches commands written to the memory. 

M28F41 0, M28F420 

Instructions are made up from one or more com
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro
gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 1 
to 3 operations, the first of which is always a write 
operation and is followed by either a further write 
operation to confirm the first command or a read 
operation(s) to output data. 

A Status Register indicates the P/E.C. status 
Ready or Busy, the suspend/in-progress status of 
erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Program Supply voltage Vpp. 

The P/E.C. automatically sets bits b3 to b7 and 
clears bit b6 & b7. It cannot clear bits b3 to b5. The 
register can be read by the Read Status Register 
(RSR) instruction and cleared by the Clear Status 
Register (CLRS) instruction. The meaning of the 
bits b3 to b7 is shown in Table 7. Bits bO to b2 are 
reserved for future use (and should be masked out 
during status checks). 

Read (RD) instruction. The Read instruction con
sists of one write operation giving the command 
OFFh. Subsequent read operations will read the 
addressed memory array content and output a byte 
or word depending on the level of the BYTE input. 

Read Status Register (RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con
troller is active. It consists of one write operation 
giving the command 70h. Subsequent Read opera
tions output the contents of the Status Register. 
The contents of thg stliliJs register are latched on 
the f~ling_gdge of E or G signals, and can be rea.Q. 
un!l!_E or G returns to its initial high level. Either E 
or G must be toggled to V1H to update the latch. 
Additionally, any read attempt during program or 
erase operation will automatically output the con
tents of the Status Register. 

Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command 90h followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code, 20h, is 
output when the address line AO is Low, and the 
device code, OF2h for the M28F41 0 or OFAh for the 
M28F420, when AO is High. 
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M28F410, M28F420 

Erase (EE) instruction. This instruction uses two 
write operations. The first command written is the 
Erase Set-up command 20h. The second com
mand is the Erase Confirm command ODOh. During 
the input of the second command an address of the 
block to be erased is given and this is latched into 
the memory. If the second command given is not 
the Erase Confirm command then the status regis
ter bits b4 and b5 are set and the instruction aborts. 
Read operations output the status register after 
erasure has started. 

During the execution of the erase by the P/E.C., the 
memory accepts only the RSR (Read Status Reg
ister) and ES (Erase Suspend) instructions. Status 
Register bit b7 returns '0' while the erasure is in 
progress and '1 'when it has completed. After com
pletion the Status Register bit b5 returns '1' if there 
has been an Erase Failure because erasure has 
not been verified even after the maximum number 
of erase cycles have been executed. Status Reg
ister bit b3 returns '1' if Vpp does not remain at VPPH 
level when the erasure is attempted and/or preced
ing. 

Vpp must be at VPPH when erasing, erase should 
not be attempted when Vpp < VPPH as the results 
will be uncertain. If Vpp falls below VPPH or RP goes 
Low the erase aborts and must be repeated, after 
having cleared the Status Register (CLRS). 

The Boot Block can only be erased when RP is also 
at VHH· 

Program (PG) instruction. This instruction uses 
two write operations. The first command written is 
the Program Set-up command 40h (or 1 Oh). A 
second write operation latches the Address and the 
Data to be written and starts the P/E.C. Read 
operations output the status register after the pro
gramming has started. 

Memory programming is only made by writing '0' in 
place of '1' in a byte or word. 

During the execution of the programming by the 
P/E.C., the memory accepts only the RSR (Read 
Status Register) instruction. The Status Register bit 
b7 returns '0' while the programming is in progress 
and '1' when it has completed. After completion the 
Status register bit b4 returns '1' if there has been a 
Program Failure. Status Register bit b3 returns a 
'1' if Vpp does not remain at VPPH when program
ming is attempted and/or during programming. 

Vpp must be at VPPH when programming, program
ming should not be attempted when Vpp < VPPH 
as the results will be uncertainJrogramming 
aborts if Vpp drops below VPPH or RP goes Low. If 
aborted the data may be incorrect. Then after 
having cleared the Status Register (CLRS), the 
memory must be erased and re-programmed. 

The Boot Block can only be programmed when RP 
is at VHH. 

Clear Status Register (CLRS) instruction. The 
Clear Status Register uses a single write operation 
which clears bits b3, b4 and b5, if latched to '1' by 
the P/E.C., to '0'. Its use is necessary before any 
new operation when an error has been detected. 

Erase Suspend (ES) instruction. The Erase op
eration may be suspended by this instruction which 
consists of writing the command OBOh. The Status 
Register bit b6 indicates whether the erase has 
actually been suspended, b6 = '1 ', or whether the 
P/E.C. cycle was the last and the erase is com
pleted, b6 = '0'. 

During the suspension the memory will respond 
only to Read (RD), Read Status Register (RSR) or 
Erase Resume (ER) instructions. Read operations 
initially output the status register while erase is 
suspended but, following a Read instruction, data 
from other blocks of the memory can be read. Vpp 
must be maintained at VPPH while erase is sus
pended. If Vpp does not remain at VPPH or the RP 
signal goes Low while erase is suspended then 
erase is aborted while bits b5 and b3 of the status 
register are set. Erase operation must be repeated 
after having cleared the status register, to be cer
tain to erase the block. 

Erase Resume (ER) instruction. If an Erase Sus
pend instruction was previously executed, the 
erase operation may be resumed by giving the 
command ODOh. The status register bit b6 is 
cleared when erasure resumes. Read operations 
output the status register after the erase is re
sumed. 

The suggested flow charts for programs that use 
the programming, erasure and erase suspend/re
sume features of the memories are shown in Figure 
11 to Figure 13. 

Programming. The memory can be programmed 
byte-by-byte (or word-by-word in x16 organization). 
The Program Supply voltage Vpp must be applied 
before program instructions are ~n, and if the 
programming is in the Boot Block, RP must also be 
raised to VHH to unlock the Boot Block. The Pro
gram Supply voltage may be applied continuously 
during programming. 

The program sequence is started by writing a Pro
gram Set-up command (40h) to the Command 
Interface, this is followed by writing the address and 
data byte or word to the memory. The Pro
gram/Erase Controller automatically starts and per
forms the programming after the second write 
operation, providing that the Vpp voltage (and RP 
voltage if programming the Boot Block) are correct. 
During the programming the memory status is 
checked by reading the status register bit b7 which 
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shows the status of the P/E.C. Bit b7 = '1' indicates 
that programming is completed. 

A full status check can be made after each 
byte/word or after a sequence of data has been 
programmed. The status check is made on bit b3 
for any possible Vpp error and on bit b4 for any 
possible programming error. 

Erase. The memory can be erased by blocks. The 
Program Supply voltage Vpp must be applied be
fore the Erase instruction is given, and if the Erase 
is of the Boot Block RP must also be raised to VHH 
to unlock the Boot Block. The Erase sequence is 
started by writing an Erase Set-up command (20h) 
to the Command Interface, this is followed by an 
address in the block to be erased and the Erase 
Confirm command (ODOh). 

The Program/Erase Controller automatically starts 
and performs the....Q!ock erase, providing the Vpp 
voltage (and the RP voltage if the erase is of the 
Boot Block) is correct. During the erase the memory 
status is checked by reading the status register bit 
b7 which shows the status of the P/E.C. Bit b? = 
'1' indicates that erase is completed. 

A full status check can be made after the block 
erase by checking bit b3 for any possible Vpp error, 
bits b5 and b6 for any command sequence errors 
(erase suspended) and bit b5 alone for an erase 
error. 

Reset. Note that after any program or erase in
struction has completed with an error indication or 
after any Vpp transitions down to VPPL the Com
mand Interface must be reset by a Clear Status 
Register Instruction before data can be accessed. 

Automatic Power Saving 

The M28F41 0 and M28F420 memories place 
themselves in a lower power state when not being 
accessed. Following a Read operation, after a 

M28F410, M28F420 

delay equal to the memory access time, the Supply 
Current is reduced from a typical read current of 
25mA (CMOS inputs, word-wide organization) to 
less than 2mA. 

Power Down 

The memories provide a power down control input 
RP. When this signal is taken to below Vss + 0.2V 
all internal circuits are switched off and the supply 
current drops to typically Og&. and the program 
current to typically 0.1 f!A. If RP is taken low during 
a memory read operation then the memory is de
selected and the outputs become high impedance. 
If RP is taken low during a program or erase 
sequence then it is aborted and the memory con
tent is no longer valid. 

Recovery from deep power down requires 300ns 
to a memory read operation, or 210ns to a com
mand write. On return from power down the status 
register is cleared to DOh. 

Power Up 

The Supply voltage Vee and the Program Supply 
voltage Vpp can be applied in any order. The mem
ory Command Interface is reset on power up to 
Read Memory_Array, but a negative transition of 
Chip Enable E or a change of the addresses is 
required to ensure valid data outputs. Care must 
be taken to avoid writes to the memory when Vee 
is above VLKO and Vpp powers_up fii§.t. Writes can 
be inhibited by driving either E or W to VJH. The 
memory is disabled until RP is up to VJH. 

Supply Rails 

Normal precautions must be taken for supply volt
age decoupling, each device in a system should 
have the Vee and Vpp rails deeoupled with a 0.111F 
capacitor close to the Vee and Vss pins. The PCB 
trace widths should be sufficient to carry the Vpp 
program and erase currents required. 

---------------------------- ~~i~~~~~~~~ -------------------------2~9~~~7 
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Figure 11. Program Flow-chart and Pseudo Code 

Vpp Low 
Error(1, 2) 

Program 
Error (1, 2) 

PG instruction: 
-write 40h command 
- write Address & Data 
(memory enters read status 
state after the PG instruction) 

do: 
- rll.ad 'ltatus register 

(E or G must be toggled) 

while b7 ~ 1 

If b3 = 0, Vpp low error: 
-error handler 

If b4 = 0, Program error: 
-error handler 

AI01278 

Notes: 1. Status check of b3 (VPP Low) and b4 (Program Error) can be made after each byte/word programming or after a sequence. 
2. If a VPP Low or Program Erase is found, the Status Register must be cleared (CLRS instruction) before further PIE. C. operations. 
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Figure 12. Erase Flow-chart and Pseudo Code 

Vpp Low 
Error(1) 

Command 
Sequence Error 

Erase 
Error(1) 

EE instruction: 
-wnte 20h command 
-write Block Address 

M28F410, M28F420 

(A12-A17) & command ODOh 
(memory enters read status 
state after the EE instruction) 

do: 
- read status register 

(E or G must be toggled) 
if EE instruction given execute 
suspend erase loop 

while b7 = 1 

If b3 = 0, Vpp low error: 
- error handler 

If b4, b5 = 0, Command Sequence error: 
- error handler 

If b5 = 0, Erase error: 
- error handler 

AI01279 

Note: 1. If Vpp Low or Erase Error is found, the Status Register must be cleared (CLRS instruction) before further PIE. C. operations. 
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Figure 13. Erase Suspend & Resume Flow-chart and Pseudo Code 

Read data from 
another block 

Erase 
Complete 

ES instruction: 
-write OBOh command 
(memory enters read register 
state after the ES instruction) 

do: 
- read status reg1ster 

(E or G must be toggled) 

while b7 = 1 

If b6 = 0, Erase completed 
(at this point the memory wich 
accept only the RD or ER instruction) 

RD instruction: 
-write OFFh command 
- one o more data reads 

from another block 

ER instruction: 
-write ODOh command 

to resume erasure 

AI01280 
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Figure 14. Command Interface and Program Erase Controller Flow-diagram (a) 

A10~286C 

Notes: 1. If no command is written, the Command Interface remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vee falls below Vu<O, the Command Interface defaults to Read Array mode. 

2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 

_____________ £.V ~~©mgm~OJ~Jl------------3=-=3::..:/3:..:...7 
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Figure 15. Command Interface and Program Erase Controller Flow-diagram (b) 

B 

(READ STATUS) 

(ERASE RESUME) 

AI01287B 

Note: 2. PIE. C. status (Ready or Busy) is read on Status Register bit 7. 
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ORDERING INFORMATION SCHEME 

Example: M28F410 -80 X N 1 TR 

Vee Range 

F 5V Top Boot 

2 Bottom Boot 

-70 70ns 

-80 SOns 

-90 SOns 

-100 100ns 

-120 120ns 

Power Supplies 

blank Vee± 10%, 
Vpp±5% 

X Vcc±5%, 
Vpp± 5% 

Oto70°C 

3 -40 to 125 oc 
6 -40 to 85 oc 

Option 

TR Tape & Reel 
Packing 

M 

N 

For a list of available options (Vee Range, Array Organisation, Speed, etc ... ) refer to the current Memory 
Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

----------- r.;-=''1 SCiS·1HOMSON -----------"'35:::..::13:..:..7 lk.."'f~ iliO©OO©~~~Il©@ 
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TSOP56 • 56 lead Plastic Thin Small Outline, 14 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

01 

E 

e 

L 

a ----

N 

CP 

TSOP56 

Drawing is out of scale 

mm 

Typ Min 

0.05 

0.95 

0.17 

0.10 

19.80 

18.30 

13.90 -

0.50 -

0.50 

oo 

56 

,------
1 
I 

N/2 

TSOP-a 

D1 

D 

Max 

1.20 

0.15 

1.05 

0.27 

0.21 

20.20 

18.50 

14.10 

-
0.70 

so 

0.10 

N 

E 

I 

inches 

Typ- Min---

-

0.002 

0.037 

--- 0.007 

-- 0.004 

0.780 

0.720 

0.547 

0.020 -
0.020 

oo 

56 

~· 
I I I 
I I I 

Max 

0.047 

0.006 

0.041 

0.011 

0.008 

0.795 

-- 0.728 

-- 0.555 

-
0.028 

so 

0.004 
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5044 • 44 lead Plastic Small Outline, 525 mils body width 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 2.42 2.62 0.095 0.103 

A1 0.22 0.23 0.009 0.010 

A2 2.25 2.35 0.089 0.093 

B 0.50 0.020 

c 0.10 0.25 0.004 0.010 

D 28.10 28.30 1.106 1.114 

E 13.20 13.40 0.520 0.528 

e 1.27 0.050 

H 15.90 16.10 0.626 0.634 

L 0.80 0.031 

a. 30 30 

N 44 44 

CP 0.10 0.004 

8044 

E H 

SO-b 

Drawing is out of scale 
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M28V420 

LOW VOLTAGE 
4 Megabit (x8 or x16, Block Erase) FLASH MEMORY 

• DUAL x8 and x16 ORGANIZATION 
• SMALL SIZE PLASTIC PACKAGES TSOP56 

and S044 
• MEMORY ERASE in BLOCKS 

- One 16K Byte or 8K Word Boot Block (top or 
bottom location) with hardware write and 
erase protection 

- Two 8K Byte or 4K Word Key Parameter 
Blocks 

- One 96K Byte or 48K Word Main Block 

- Three 128K Byte or 64K Word Main Blocks 
• 3.3V ± 0.3V SUPPLY VOLTAGE 
• 12V± 10% or 5% PROGRAMMING VOLTAGE 
• 10,000 PROGRAM/ERASE CYCLES 
• PROGRAM/ERASE CONTROLLER 
• AUTOMATIC STATIC MODE 
• LOW POWER CONSUMPTION 

- 2mA Typical in Static Operation 
- 551-!A Typical in Standby 
- 0.21-!A Typical in Deep Power Down 
- 15/20mA Typical Operating Consumption 

(Byte/Word) 
• HIGH SPEED ACCESS TIME: 120ns 
• EXTENDED TEMPERATURE RANGES 

Table 1. Signal Names 

AO-A17 Address Inputs 

DQO-DQ7 Data Input I Outputs 

DQB-
Data Input I Outputs 

DQ14 

DQ15A-1 Data Input/Output or Address Input 

E Chip Enable 

G Output Enable 

w Write Enable 

BYTE Byte/Word Organization 

RP Reset/Power Down/Boot Block Unlock 

Vpp Program & Erase Supply Voltage 

Vee Supply Voltage 

December 1994 

TSOP56 (N) 
14x20mm 

Figure 1. Logic Diagram 

44 

Vee Vpp 

18 

M28V410 
M28V420 

Vss 

This ts pre!lmmary 1nformatton on a new product now 1n development. Detatls are subject to change without notice 

PRODUCT PREVIEW 

S044 (M) 

AI01406 

1126 
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Figure 2A. TSOP Pin Connections 

Ne 

Ne 

A1S 

A14 

A13 

A12 

A11 

A10 

A9 

AS 

Ne 

Ne 

w 
RP 

Ne 

Ne 

Vpp 

DU 

Ne 

A17 

A? 

A6 

AS 

A4 
A3 

A2 

A1 

Ne 

M2SV410 
M2SV420 
(Normal) 

___ ,---

Ne 

A16 

BYTE 

Vss 
D015A-1 

DO? 

D014 

DOS 

D013 

DOS 

D012 

D04 

Vee 

Vee 
D011 

D03 

D010 

D02 

D09 

D01 

DOS 

DOO 

i3 
Vss 
E 
AO 

Ne 

Ne 

Warning: NC =No Connections, DU =Don't Use 

Table 2. Absolute Maximum Ratings (1) 

Symbol Parameter 

TA Ambient Operating Temperature 

Ts1As Temperature Under Bias 

Tsm Storage Temperature 

Vlo (2,3) Input or Output Voltages 

Vee Supply Voltage 

VA9 121 A9 Voltage 

Vpp 121 Program Supply Voltage, during Erase 
or Programmmg 

VRP 121 RP Voltage 

Figure 28. SO Pin Connections 

Vpp RP 

DU w 
A17 AS 

A? A9 

A6 A10 

AS A11 

A4 A12 

A3 A13 

A2 A14 

A1 A1S 

AO A16 

E BYTE 

Vss Vss 
G D01SA-1 

DOO DO? 

DOS D014 

D01 DOG 

D09 D013 

D02 DOS 

D010 D012 

D03 D04 

D011 Vee 
AI01410 

Warning: DU = Don't Use 

Value Unit 

grade 1 0 to 70 
grade 3 -40 to 125 oc 
grade 6 -40 to 85 

-50 to 125 oc 
--65 to 150 oc 

--0.6 to 7 v 

--0.6 to 7 v 
-0.6 to 13.5 v 

-0.6 to 14 v 

--0.6 to 13.5 v 
Notes: 1. Except for the rat1ng "Operating Temperature Range", stresses above those l1sted 1n the Table "Absolute Max1mum Ratings" 

may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
cond1t1ons above those indicated 1n the Operating sections of th1s specificallon is not implied Exposure to Absolute Maximum 
Rat1ng conditions for extended periods may affect device rel1ab1l1ty. Refer also to the SGS-THOMSON SURE Program and other 
relevant qual1ty documents. 

2. Mimmum Voltage may undershoot to -2V during transition and for less than 20ns. 
3 Maximum DC voltage on 1/0 is Vee+ O.SV, overshoot to 7V allowed for less than 20ns 

2/26 ~ SGS·lHOMSON ="'----------------- ~~~ l'iiD©ffil@~~~©WJ©!1JJ~ ----------------
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Table 3. Operations 

E - - -
Operation G w RP 

Read Word VIL VIL V1H VIH 

Read Byte VIL VIL V1H VIH 

Write Word V1L ViH V1L V1H 

Write Byte V1L V1H V1L V1H 

Output Disable V1L V1H V1H V1H 

Standby V1H X X V1H 

Power Down X X X V1L 

Note: X = V" or v,H, Vpp = VPPL or VPPH 

Table 4. Electronic Signature 

Organi- E G 
-

sat ion Code Device w 

Manufact. V1L V1L ViH Code 
Word- VIL VIH wide M28V410 V1L Device 

Code 
VIL VIH M28V420 V1L 

Manufact. VIL V1L V1H Code 
Byte- VIL VIH wide 

Device 
M28V410 v,L 

Code 
VIL VIH M28V420 v,L 

Note: RP = V1H 

DESCRIPTION 

The M28V410 and M28V420 FLASH MEMORIES 
are non-volatile memories that may be erased 
electrically at the block level and programmed by 
byte or word. The interface is directly compatible 
with most microprocessors. S044 and TSOP56 
packages are used. 

Organization 

The organization, as 512K x 8 or 256K x 16, is 
selectable by an external BYTE signal. When 

M28V410, M28V420 

--
BYTE DQO- DQ7 DQB- DQ14 DQ15A-1 

VIH Data Output Data Output Data Output 

VIL Data Output Hi-Z Address Input 

VIH Data Input Data Input Data Input 

V1L Data Input Hi-Z Address Input 

X Hi-Z Hi-Z Hi-Z 

X Hi-Z Hi-Z Hi-Z 

X Hi-Z Hi-Z Hi-Z 

BYTE AO A9 A1-AB & DQO- DQB- DQ15 
A10-A17 DQ7 DQ14 A-1 

V1H 

VIH 

VIH 

VIL 

VIL 

VIL 

V1L V1o Don't 20h OOh 0 Care 

VIH VID Don't OF3h OOh 0 Care 

VIH VID Don't 
Care OFBh OOh 0 

V1L V1o Don't 20h Hi-Z Don't 
Care Care 

VIH VID Don't Hi-Z Don't 
Care OF3h Care 

VIH VID Don't Don't 
Care OFBh Hi-Z Care 

BYTE is Low and the xB organization is selected, 
the Data Input/Output signal DQ15 acts as Address 
line A-1 and selects the lower or upper byte of the 
memory word for output on DQO-DQ7, DQ8-DQ14 
remain high impedance. When BYTE is High the 
memory uses the Address inputs AO-A 17 and the 
Data Input/Outputs DQO-DQ15. Memory control is 
provided by Chip Enable, Output Enable and Write 
Enable inputs. A Reset/Power Down/Boot block 
unlock, tri-level input, places the memory in deep 
power down, normal operation or enables pro
gramming and erasure of the Boot block. 

------------- i..V ~!i©nl~~~~~ -------------=3::..=/2:::.6 
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Table 5. Instructions 

Mne- Instruction Cycles 
1st Cycle 2nd Cycle 

monic 
Operation Address (t) Data <4> Operation Address Data 

Read Read RD Memory 1+ Write X OFFh Read <2> 
Address Data 

Array 

Read Status RSR Status 1+ Write X 70h Read <2> X 
Register Register 

Read Signature RSIG Electronic 3 Write X 90h Read <2> Adress <3> 
Signature 

Signature 

EE Erase 2 Write X 20h Write Block ODOh 
Address 

PG Program 2 Write X 40h or 10h Write Address Data Input 

Clear 
CLRS Status 1 Write X 50h 

Register 

ES 
Erase 1 Write X OBOh 
Suspend 

ER 
Erase 1 Write X ODOh Resume 

Notes: 1. X= Don't Care. 
2. The first cycle of the RD, RSR or RSIG instruction is followed by read operations to read memory array, Status Register 

or Electronic Signature codes. Any number of Read cycle can occur after one command cycle. 
3. Signature address bit AO=VIL will output Manufacturer code. Address bit AO=VIH Will output Device code. Other address bits are 

ignored. 
4. When word organization is used, upper byte Is don't care for command input. 

Table 6. Commands 

Hex Code Command 

OOh Invalid/Reserved 

10h Alternative Program Set-up 

20h Erase Set-up 

40h Program Set-up 

50h Clear Status Register 

70h Read Status Register 

90h Read Electronic Signature 

OBOh Erase Suspend 

ODOh Erase Resume/Erase Confirm 

OFFh Read Array 

Blocks 
Erasure of the memories is in blocks. There are 7 
blocks in the memory address space, one Boot 
Block of 16K Bytes or BK Words, two 'Key Parame
ter Blocks' of BK Bytes or 4K Words, one 'Main 

Block' of 96K Bytes or 48K Words, and three 'Main 
Blocks' of 128K Bytes or 64K Words. The M28V41 0 
memory has the Boot Block at the top of the mem
ory address space (3FFFFh) and the M28V420 
locates the Boot Block starting at the bottom 
(OOOOOh). Erasure of each block takes typically 1 
second and each block can be programmed and 
erased over 10,000 cycles. 

The Boot Block is hardware protected from acci
dental programming or erasure depending on the 
RP signal. Program/Erase commands in the Boot 
Block are executed only when RP is at 12V. Block 
erasure may be suspended while data is read from 
other blocks of the memory, then resumed. 

Bus Operations 
Six operations can be performed by the appropriate 
bus cycles, Read Byte or Word from the Array, 
Read Electronic Signature, Output Disable, 
Standby, Power Down and Write the Command of 
an Instruction. 

Command Interface 
Commands can be written to a Command Interface 
(C. I.) latch to perform read, programming, erasure 
and to monitor the memory's status. When power 

"'4'=26=------------- l::fi ~~m~~~~ ____________ _ 
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Table 7. Status Register 

Mne- Bit Name Logic Definition Note monic Level 

'1' Ready Indicates the PIE. C. status, check during Program 
P/ECS 7 P/E.C. Status or Erase, and on completion before checking bits 

'0' Busy b4 or b5 for Program or Erase Success 

Erase '1' Suspended On an Erase Suspend instruction P/ECS and 
ESS 6 Suspend ESS bits are set to '1'. ESS bit remains '1' until an 

Status '0' In progress or Erase Resume instruction is given. 
Completed 

'1' Erase Error ES bit is set to '1' if P/E.C. has applied the 
ES 5 Erase Status maximum number of erase pulses to the block 

'0' Erase Success without achieving an erase verify. 

'1' Program Error 
PS 4 Program PS bit set to '1' if the PIE. C. has failed to program 

Status Program a byte or word. 
'0' Success 

'1' Vpp Low, Abort VPPS bit is set if the Vpp voltage is below 
VPPS 3 Vpp Status 

'0' VppOK 

2 Reserved 

1 Reserved 

0 Reserved 

Notes: Logic level '1' is High, '0' is Low. 

is first applied, on exit from power down or if Vee 
falls below VLKO, the command interface is reset to 
Read Memory Array. 

Instructions and Commands 

Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec
tronic Signature, Erase, Program, Clear Status 
Register, Erase Suspend and Erase Resume. An 
internal Program/Erase Controller (P/E.C.) handles 
all timing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 
operation to read data from the array, the Electronic 
Signature or the Status Register. 

For added data protection, the instructions for byte 
or word program and block erase consist of two 
commands that are written to the memory and 
which start the automatic PIE. C. operation. Byte or 

VPPH(min) when a Program or Erase instruction 
has been executed. 

word programming takes typically 9J.!S, block erase 
typically 1 second. Erasure of a memory block may 
be suspended in order to read data from another 
block and then resumed. A Status Register may be 
read at any time, including during the programming 
or erase cycles, to monitor the progress of the 
operation. 

Power Saving 

The M28V410 and M28V420 have a number of 
power saving features. Following a Read access 
the memory enters a static mode in which the 
supply current is typically 2mA. A CMO§_ standby 
mode is entered whe.!!..!he Chip Enable E and the 
Reset/Power Down (RP) signals are at Vee, when 
the supply current drops to typically 60JlA. A deep 
power down mo~ is enabled when the Re
set/Power Down (RP) signal is at Vss, when the 
supply current drops to typically 0.2JlA. The time 
required to awake from the deep power down mode 
is 700ns maximum, with instructions to the C.l. 
recognised after only 580ns. 

_____________ i5ii ~~mgm:~911 ____________ _:5:;_;'2=6 
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Table 8. AC Measurement Conditions 

SRAM Interface Levels EPROM Interface Levels 

Input Rise and Fall Times 

Input Pulse Voltages 

Input and Output Timing Ref. Voltages 

Figure 3. AC Testing Input Output Waveform 

SRAM Interface 

3V~ 

ov ____/\_________ 

EPROM Interface 

1.5V 

AI01275 

,;; 10ns ,;; 10ns 

Oto3V 0.45V to 2.4V 

1.5V o.av and 2V 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

1.3V 

1N914 

OUT 

T 
CL = 30pF or 1 OOpF 

CL = 30pF for SRAM Interface 

CL = 1 OOpF for EPROM Interface 
CL includes JIG capacitance A101276 

Table 9 Capacitance<1l (TA- 25 oc f -1 MHz) 
' -

Symbol Parameter Test Condition Min Max Unit 

CrN Input Capacitance 

CouT Output Capacitance 

Note: 1. Sampled only, not 1 00% tested. 

DEVICE OPERATION 

Signal Descriptions 

AO-A17 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 

A9 Address Input is also used for the Electronic 
Signature Operation. When A9 is raised to 12V the 
Electronic Signature may be read. The AO signal is 
used to read two words or bytes, when AO is Low 
the Manufacturer code is read and when AD is High 
the Device code. When BYTE is Low DOO-D07 
output the codes and D08-D015 are don't care, 
when BYTE is High 000-007 output the codes 
and 008-0015 output DOh. 

VrN =OV 6 pF 

VouT= OV 12 pF 

DQO-DQ7 Data Input/Outputs. The data inputs, a 
byte or the lower byte of a word to be programmed 
or a command to the C. I., are latched when both 
Chip Enable E and Write Enable Ware active. The 
data output from the memory Array, the Electronic 
Signatu~ or Status Register i~ valid when Chip 
Enable E and Output Enable G are active. The 
output is high impedance when the chip is dese
lected or the outputs are disabled. 

DQ8-DQ14 and DQ15A-1 Data Input/Outputs. 
These inputloutputs are used in the word-wide 
organization. When BYTE is High for the most 
significant byte of the input or output, functioning 
as described for D00-007 above. When BYTE is 
Low, D08-D014 are high impedance, D015A-1 is 
the Address A-1 input. 

6126 t== SGS·lHOMSON __________ _ =::::..._ ____________ A."'f§ iiiJlD©iB@~il.~©'iim@WJO©§l 
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Table 10. DC Characteristics 
(TA = 0 to 70°C; Vee = 3.3V ± 0.3V; Vpp = 12V±5% or 12V±1 0%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current ov-:;v,N -:;Vee ±1 flA 

ILO Output Leakage Current OV-::; VouT-::; Vee ±10 flA 

Icc 11 ·3} Supply Current (Read Byte-wide) TTL E = v,L, G = v,L, 1 = 5MHz 40 rnA 

Icc 11 ·3} Supply Current (Read Word-wide) TTL E = v,L, G = v,L, 1 = 5MHz 45 rnA 

Icc 11 ' 3} 
Supply Current (Read Byte-wide) CMOS E = Vss, G = Vss, f = 5MHz 35 rnA 

Supply Current (Read Word-wide) CMOS E = Vss. G = Vss. I = 5MHz 40 rnA 

Supply Current (Standby) TTL E = V1H, RP = V1H 3 rnA 

lcc1 13l 
-
l= Vee± 0.2V, 

Supply Current (Standby) CMOS __ RP =Vee± 0.2V, 150 flA 
BYTE= Vee± 0.2V or Vss 

lcc2 13l Supply Current (Power Down) RP = Vss ± 0.2V 5 j.tA 

lcc3 
Supply Current (Program Byte-wide) Byte program in progress 50 rnA 

Supply Current (Program Word-wide) Word program in progress 60 rnA 

Icc• Supply Current (Erase) Erase in progress 30 rnA 

Ices 12l Supply Current (Erase Suspend) E = V1H, Erase suspended 10 rnA 

lpp Program Current (Read or Standby) Vpp >Vee 200 flA 

IPP1 Program Leakage Current (Read or Vpp-::; Vee ±15 flA Standby) 

IPP2 Program Current (Power Down) RP = Vss ± 0.2V 5 flA 

IPP3 Program Current (Program Byte-wide) Byte program in progress 30 rnA 

lppJ Program Current (Program Word-wide) Word program in progress 40 rnA 

IPP4 Program Current (Erase) Erase in progress 30 rnA 

lpps Program Current (Erase Suspend) Erase suspended 200 flA 

V1L Input Low Voltage -0.5 0.6 v 

V1H Input High Voltage 2 Vee+ 0.5 v 

VoL Output Low Voltage loL=2mA 0.4 v 

VoH Output High Voltage loH =-2mA 2.4 v 

VPPL Program Voltage (Normal operation) 0 4.1 v 

Program Voltage (Program or Erase 11.4 12.6 v 
VPPH 

operations) 5% range 

Program Voltage (Program or Erase 10.8 13.2 v operations) 10% range 

V1o A9 Voltage (Electronic Signature) 11.4 13 v 

ho A9 Current (Electronic Signature) A9 = V1o 500 j.tA 

VLKO Supply Voltage (Erase and Program lock- 2 v out) 

VHH Input Voltage (RP, Boot unlock) Boot block Program or Erase 11.4 13 v 

Notes: 1. Automatic Power Sav1ng reduces Icc to :;; 2m A typical 1n stat1c operation. 
2. Current Increases to Icc + Ices dunng a read operation. 
3. CMOS levels Vee± 0.2V and Vss ± 0.2V. TTL levels V1H and V1L-
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Table 11. Read AC Characteristics 
(TA = 0 to 70°C; Vee= 3.3V ± 0.3V; Vpp = 12V±5% or 12V±1 0%) 

M28V410 /420 

Symbol A It Parameter Test Condition 
-120 -150 -180 

Unit 
SRAM EPROM EPROM 

Interface Interface Interface 

Min Max Min Max Min Max 

IAVAV IRe 
Address Valid to E = V!L. G = V!L 120 150 180 ns Next Address Valid 

tAVQV lAce 
Address Valid to E = V!L, G = V!L 120 150 180 ns Output Valid 

Power Down High - -
700 700 700 IPHOV IPWH to Output Valid E = VIL, G = VIL ns 

IELQX (1) ILZ Chip Enable Low to G=VIL 0 0 0 ns Output Transition 

IELQV (2) 
Chip Enable Low to -

120 150 180 IcE Output Valid G=VIL ns 

IGLQX (1) toLZ 
Output Enable Low E=V!L 0 0 0 ns to Output Transition 

tGLQV (2) 
Output Enable Low -

toE to Output Valid E=VIL 60 65 70 ns 

Output Enable High -
IEHQX loH to Output Transition G =VIL 0 0 0 ns 

IEHOZ (t) Chip Enable High -
1Hz to Output Hi-Z G =VIL 50 55 60 ns 

Output Enable High -
IGHQX loH to Output Transition E= VIL 0 0 0 ns 

IGHOZ (1) 
Output Enable High -

loF to Output Hi-Z E=VIL 45 50 55 ns 

Address Transition - -
lAX OX loH to Output Transition E = VIL, G = VIL 0 0 0 ns 

Notes: 1. Sampled only, not 100% tested. _ 
2. G may be delayed by up to tELav- tGLav after the falling edge of E without increasing tELav. 
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M28V410, M28V420 

Table 12. Write AC Characteristics, Write Enable Controlled 
(T A = o to 70°C; Vee = 3.3V ± 0.3V; Vpp = 12V±5% or 12V±1 O%) 

Symbol A It Parameter 
·120 

SRAM 
Interface 

Min Max 

tAVAV twc Write Cycle Time 120 

IPHWL Ips Power Down High to Write Enable 1 Low 

IELWL tcs 
Chip Enable Low to Write Enable 0 Low 

twLWH twp Write Enable Low to Write Enable 100 High 

tovwH los Input Valid to Write Enable High 100 

twHDX toH Write Enable High to Input 0 Transition 

twHEH tcH Write Enable High to Chip Enable 10 High 

twHWL IWPH Write Enable High to Write Enable 50 Low 

IAVWH lAs Address Valid to Write Enable High 95 

tPHHWH tPHS 
Power Down VHH (Boot Block 200 Unlock) to Write Enable High 

tvPHWH tvps Vpp High to Write Enable High 200 

IWHAX IAH 
Write Enable High to Address 10 Transition 

lwHOV1 (l' 2) Write Enable High to Output Valid 6 (Word/Byte Program) 

IWHQV2 (1' 2) Write Enable High to Output Valid 0.3 (Boot Block Erase) 

IWHQV3 (1) Write Enable High to Output Valid 0.3 (Parameter Block Erase) 

twHOV4 (1) Write Enable High to Output Valid 0.6 (Main Block Erase) 

taVPH tPHH Output Valid to Reset/Power Down 0 High 

tawPL Output Valid to Vpp Low 0 

IPHBR (a) Reset/Power Down High to Boot 200 Block Relock 

Noles: 1. Time IS measured to Status Register ReadJjiving bit b7 = '1 '. 
2. For Program or Erase of the Boot Block RP must be at VHH· 

3. Time required for Relocking the Boot Block . 

M28V410 /420 

-150 -180 
Unit 

EPROM EPROM 
Interface Interface 

Min Max Min Max 

150 180 ns 

1 1 (.IS 

0 0 ns 

100 100 ns 

100 100 ns 

0 0 ns 

10 10 ns 

50 50 ns 

95 95 ns 

200 200 ns 

200 200 ns 

10 10 ns 

6 6 (.IS 

0.3 0.3 sec 

0.3 0.3 sec 

0.6 0.6 sec 

0 0 ns 

0 0 ns 

200 200 ns 
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M28V410, M28V420 

Table 13. Write AC Characteristics, Chip Enable Controlled 
(TA = 0 to 70°C; Vee = 3.3V ± 0.3V; Vpp = 12V±5% or 12V±1 0%) 

Symbol A It Parameter 
-120 

SRAM 
Interlace 

Min Max 

IAVAV twc Write Cycle Time 120 

IPHEL Ips Power Down High to Chip 1 Enable Low 

IWLEL tcs 
Write Enable Low to Chip 0 Enable Low 

IELEH twp Chip Enable Low to Chip Enable 100 High 

tovEH los Input Valid to Chip Enable High 100 

IEHDX loH 
Chip Enable High to Input 0 Transition 

IEHWH tcH 
Chip Enable High to Write 10 Enable High 

IEHEL IWPH Chip Enable High to Chip 50 Enable Low 

IAVEH lAs Address Valid to Chip Enable 95 High 

IPHHEH !PHS Power Down VHH (Boot Block 200 Unlock) to Chip Enable High 

IVPHEH lyps Vpp High to Chip Enable High 200 

IEHAX tAH Chip Enable High to Address 10 Transition 

IEHOV1 (1, 21 Chip Enable High to Output 6 Valid (Word/Byte Program) 

IEHOV2 (1, 21 Chip Enable High to Output 0.3 Valid (Boot Block Erase) 

IEHQV3 (1) Chip Enable High to Output 0.3 Valid (Parameter Block Erase) 

IEHQV4 (1) Chip Enable High to Output 0.6 Valid (Main Block Erase) 

tQVPH IPHH 
Output Valid to Reset/Power 0 Down High 

IOVVPL Output Valid to Vpp Low 0 

IPHBR (3) Reset/Power Down High to Boot 200 Block Relock 

Note: 1. lime 1s measured to Status Register Rei!!Lg1V1ng bit b7 = '1 '. 
2. For Program or Erase of the Boot Block RP must be at VHH· 
3. lime required for Relocking the Boot Block. 

M28V410 /420 

-150 -180 
Unit 

EPROM EPROM 
Interlace Interlace 

Min Max Min Max 

150 180 ns 

1 1 JlS 

0 0 ns 

100 100 ns 

100 100 ns 

0 0 ns 

10 10 ns 

50 50 ns 

95 95 ns 

200 200 ns 

200 200 ns 

10 10 ns 

6 6 JlS 

0.3 0.3 sec 

0.3 0.3 sec 

0.6 0.6 sec 

0 0 ns 

0 0 ns 

200 200 ns 
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M28V410, M28V420 

Table 14. Word/Byte Program, Erase Times 
(TA = 0 to 70°C; Vee= 3.3V ± 0.3V) 

Parameter Test Conditions 
M28V410 /420 

Unit 
Min Typ Max 

Main Block Program (Byte) Vpp = 12V±5% 1.2 4.2 sec 

Main Block Program (Word) Vpp = 12V±5% 0.6 2.1 sec 

Boot or Parameter Block Erase Vpp= 12V±5% 1 7 sec 

Main Block Erase Vpp= 12V±5% 2.4 14 sec 

Main Block Program (Byte) Vpp = 12V ±10% 6 20 sec 

Main Block Program iWord) Vpp = 12V ±10% 3 10 sec 

Boot or Parameter Block Erase Vpp = 12V ±10% 5.8 40 sec 

Main Block Erase Vpp = 12V ±10% 14 60 sec 

DEVICE OPERATION (cont'd) 

E Chip Enable. The Chip Enable activates the 
memory control logic, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and re.Q.uces the power consumption to the standby 
level. E can also be used to control writing to the 
command register and to the memory array, while 
W remains at a low level. Both addresses and data 
inputs are then latched on the rising edge of E. 
RP Reset/Power Down. This is a tri-level input 
which locks the Boot Block from programming and 
erasure, and allows the memory to be put in deep 
power down. 

When RP is High (up to 6.5V maximum) the Boot 
Block is locke_c!_and cannot be programmed or 
erased. When RP is above 11.4Vthe Boot Block is 
unlocked for programming or erasure. With RP Low 
the memory is in deep power down, and if RP is 
within Vss+0.2V the lowest supply current is ab
sorbed. 

G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. 

W Write Enable. It controls writing to the Com
mand Register and Input Address and Data 
latches. Both Addresses a!}Q Data Inputs are 
latched on the rising edge of W. 

BYTE Byte/Word Organization Select. This input 
selects either byte-wide or word-wide organization 
of the memory. When BYTE is Low the memory is 
organized x8 or byte-wide and data input/output 
uses D00-D07 while A-1 acts as the additional, 
LSB, of the memory address that multiplexes the 
upper or lower byte. In the byte-wide organization 

D08-D014 are high impedance. When BYTE is 
High the memory is organized x16 and data in
put/output uses DOO-D015 with the memory ad
dressed by AO-A17. 

Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 

Vpp ±1 0% tolerance option is provided for applica
tion requiring maximum 100 write and erase cycles. 

Vee Supply Voltage. It is the main circuit supply. 

Vss Ground. It is the reference for all voltage 
measurements. 

Memory Blocks 

The memory blocks of the M28V 41 0 and M28V420 
are shown in Figure 8. The difference between the 
two products is simply an inversion of the block map 
to position the Boot Block at the top or bottom of 
the memory. The selection of the Boot Block at the 
top or bottom of the memory depends on the 
microprocessor needs. 

Each block of the memory can be erased sepa
rately, but only by one block at a time. The erase 
operation is managed by the P/E.C. but can be 
suspended in order to read from another block and 
then resumed. 

Programming and erasure of the memory is dis
abled when the program supply is at VPPL. For 
successful programming and erasure the program 
supply must be at VPPH. 

The Boot Block provides additional hardware secu
rity by use of the RP signal which must be at VHH 
before any program or erase operation will be 
executed by the P/E.C. on the Boot Block . 

.;_14.::.;12::..:6:...._ ___________ ~ ~~~~~~ -------------
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Figure 8. Memory Map, Word-wide Addresses 

Operations 

M28V410 TOP BOOT BLOCK 

AO-A17 

3FFFFh 

3EOOOh 
3DFFFh 

3DOOOh 
3CFFFh 

3COOOh 
3BFFFh 

30000h 
2FFFFh 

20000h 
1FFFFh 

10000h 
OFFFFh 

ODD DOh 

Word Wide 

8K BOOT BLOCK 

4K PARAMETER BLOCK 

4K PARAMETER BLOCK 

48K MAIN BLOCK 

64K MAIN BLOCK 

64K MAIN BLOCK 

64K MAIN BLOCK 

Operations are defined as specific bus cycles and 
signals which allow memory Read, Command 
Write, Output Disable, Standby, Power Down, and 
Electronic Signature Read. They are shown in Ta
ble 3. 

Read. Read operations are used to output the 
contents of the Memory Array, the Status Regist~ 
or the Electronic Sjgnature. Both Chip Enable E 
and Output Enable G must be low in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 
device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. A read operation will output either a byte 
or a word depending on the BYTE signal level. 
When BYTE is Low the output byte is on DOO-D07, 
DOB-D014 are Hi-Z and A-1 is an additional ad
dress input. When BYTE is High the output word is 
on D00-0015. 

The data read depends on the previous command 
written to the memory (see instructions RD, RSR 
and RSIG). 

M28V410, M28V420 

M28V420 BOTTOM BOOT BLOCK 

AO-A17 

3FFFFh 

30000h 
2FFFFh 

20000h 
1FFFFh 

10000h 
OFFFFh 

0400Dh 
03FFFh 

03000h 
02FFFh 

02000h 
01FFFh 

OOOOOh 

Word Wide 

64K MAIN BLOCK 

64K MAIN BLOCK 

64K MAIN BLOCK 

48K MAIN BLOCK 

4K PARAMETER BLOCK 

4K PARAMETER BLOCK 

8K BOOT BLOCK 

AI01411 

Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programm~d. A write operation is initia~d when 
Chip Enable E is Low and Write Enable W is Low 
with Output Enable G High. Commands, Input Data 
anQ_ Addresses are latched on the risi~e of W 
or E. As for the Read operation, when BYTE is Low 
a byte is input, DOB-D014 are 'don't care' and A-1 
is an additional address. When BYTE is High a 
word is input. 

Output Disable. The data outR_\!ts are high imped
ance w~n the Output Enable G is High with Write 
Enable W High. 

Standb~ The memory is in standby when the Chip 
Enable E is High. The power consumption is re
duced to the standby level and the outputs are higb_ 
impedance, ind~endent of the Output Enable G 
or Write Enable W inputs. 

Power Down. The memory is in Power Down when 
RP is low. The power consumption is reduced to 
the Power Down level, and Outputs are in higl1 
impedance, inqgpendant of the .Q_hip Enable E, 
Output Enable G or Write Enable W inputs. 

_____________ ~ ~~©m~~Li!~rti ____________ 1:...;5::..:/2==-6 
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Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from 
the memories, the manufacturer code for SGS
THOMSON is 20h, and the device codes are OF3h 
for the M28V41 0 (Top Boot Block) and OFBh for the 
M28V420 (Bottom Boot Block). These codes allow 
programming equipment or applications to auto
matically match their interface to the characteristics 
of the particular manufacturer's product. 

The Electronic Signature is output by a Read Array 
operation when the voltage applied to A9 is at V1o, 
the manufacturer code is output when the Address 
input AO is Low and the device code when this input 
is High. Other Address inputs are ignored. The 
codes are output on DQO-DQ7. When the BYTE 
signal is High the outputs DQ8-DQ15 output DOh, 
when Low these outputs are high impedance and 
Address input A-1 is ignored. 

The Electronic Signature can also be read, without 
raising A9 to V10, after giving the memory the 
instruction RSIG (see below). 

Instructions and Commands 

The memories include a Command Interface (C. I.) 
which latches commands written to the memory. 
Instructions are made up from one or more com
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro
gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 1 
to 3 operations, the first of which is always a write 
operation and is followed by either a further write 
operation to confirm the first command or a read 
operation(s) to output data. 

A Status Register indicates the P/E.C. status 
Ready or Busy, the suspend/in-progress status of 
erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Program Supply voltage Vpp. 

The P/E.C. automatically sets bits b3 to b7 and 
clears bit b6 & b7. It cannot clear bits b3 to b5. The 
register can be read by the Read Status Register 
(RSR) instruction and cleared by the Clear Status 
Register (CLRS) instruction. The meaning of the 
bits b3 to b7 is shown in Table 7. Bits bO to b2 are 
reserved for future use (and should be masked out 
during status checks). 

Read (RD) instruction. The Read instruction con
sists of one write operation giving the command 
OFFh. Subsequent read operations will read the 
addressed memory array content and output a byte 
or word depending on the level of the BYTE input. 

Read Status Register (RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con
troller is active. It consists of one write operation 

giving the command 70h. Subsequent Read opera
tions output the contents of the Status Register. 
The contents of th.§. sta_!!Js register are latched on 
the f~ling...§!dge of E or G signals, and can be rea.Q 
unt!!. E or G returns to its initial high level. Either E 
or G must be toggled to V1H to update the latch. 
Additionally, any read attempt during program or 
erase operation will automatically output the con
tents of the Status Register. 

Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command 90h followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code, 20h, is 
output when the address line AD is Low, and the 
device code, OF3h for the M28V410 orOFBh for the 
M28V420, when AO is High. 

Erase (EE) instruction. This instruction uses two 
write operations. The first command written is the 
Erase Set-up command 20h. The second com
mand is the Erase Confirm command ODOh. During 
the input of the second command an address of the 
block to be erased is given and this is latched into 
the memory. If the second command given is not 
the Erase Confirm command then the status regis
ter bits b4 and b5 are set and the instruction aborts. 
Read operations output the status register after 
erasure has started. 

During the execution of the erase by the P/E.C., the 
memory accepts only the RSR (Read Status Reg
ister) and ES (Erase Suspend) instructions. Status 
Register bit b7 returns '0' while the erasure is in 
progress and '1' when it has completed. After com
pletion the Status Register bit b5 returns '1' if there 
has been an Erase Failure because erasure has 
not been verified even after the maximum number 
of erase cycles have been executed. Status Reg
ister bit b3 returns '1 ·if Vpp does not remain at VPPH 
level when the erasure is attempted and/or preced
ing. 

Vpp must be at VPPH when erasing, erase should 
not be attempted when Vpp < VPPH as the results 
will be uncertain. If Vpp falls below VPPH or RP goes 
Low the erase aborts and must be repeated, after 
having cleared the Status Register (CLRS). 

The Boot Block can only be erased when RP is also 
at VHH-
Program (PG) instruction. This instruction uses 
two write operations. The first command written is 
the Program Set-up command 40h (or 10h). A 
second write operation latches the Address and the 
Data to be written and starts the P/E.C. Read 
operations output the status register after the pro
gramming has started. 

Memory programming is only made by writing '0' in 
place of '1' in a byte or word. 
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DEVICE OPERATION (cont'd) 

During the execution of the programming by the 
P/E.C., the memory accepts only the RSR (Read 
Status Register) instruction. The Status Register bit 
b? returns '0' while the programming is in progress 
and '1 'when it has completed. After completion the 
Status register bit b4 returns '1' if there has been a 
Program Failure. Status Register bit b3 returns a 
'1' if Vpp does not remain at VPPH when program
ming is attempted and/or during programming. 

Vpp must be at VPPH when programming, program
ming should not be attempted when Vpp < VPPH 
as the results will be uncertain,_programming 
aborts if Vpp drops below VPPH or RP goes Low. If 
aborted the data may be incorrect. Then after 
having cleared the Status Register (CLRS), the 
memory must be erased and re-programmed. 

The Boot Block can only be programmed when RP 
is at VHH. 

Clear Status Register (CLRS) instruction. The 
Clear Status Register uses a single write operation 
which clears bits b3, b4 and b5, if latched to '1' by 
the P/E.C., to '0'. Its use is necessary before any 
new operation when an error has been detected. 

Erase Suspend (ES) instruction. The Erase op
eration may be suspended by this instruction which 
consists of writing the command OBOh. The Status 
Register bit b6 indicates whether the erase has 
actually been suspended, b6 = '1 ', or whether the 
P/E.C. cycle was the last and the erase is com
pleted, b6 = '0'. 

During the suspension the memory will respond 
only to Read (RD), Read Status Register (RSR) or 
Erase Resume (ER) instructions. Read operations 
initially output the status register while erase is 
suspended but, following a Read instruction, data 
from other blocks of the memory can be read. Vpp 
must be maintained at VPPH while erase is sus
pended. If Vpp does not remain at VPPH or the RP 
signal goes Low while erase is suspended then 
erase is aborted while bits b5 and b3 of the status 
register are set. Erase operation must be repeated 
after having cleared the status register, to be cer
tain to erase the block. 

Erase Resume (ER) instruction. If an Erase Sus
pend instruction was previously executed, the 
erase operation may be resumed by giving the 
command ODOh. The status register bit b6 is 
cleared when erasure resumes. Read operations 
output the status register after the erase is re
sumed. 

The suggested flow charts for programs that use 
the programming, erasure and erase suspend/re-

M28V410, M28V420 

sume features of the memories are shown in Figure 
9 to Figure 11. 

Programming. The memory can be programmed 
byte-by-byte (or word-by-word in x16 organization). 
The Program Supply voltage Vpp must be applied 
before program instructions are ~n, and if the 
programming is in the Boot Block, RP must also be 
raised to VHH to unlock the Boot Block. The Pro
gram Supply voltage may be applied continuously 
during programming. 

The program sequence is started by writing a Pro
gram Set-up command (40h) to the Command 
Interface, this is followed by writing the address and 
data byte or word to the memory. The Pro
gram/Erase Controller automatically starts and per
forms the programming after the second write 
operation, providing that the Vpp voltage (and RP 
voltage if programming the Boot Block) are correct. 
During the programming the memory status is 
checked by reading the status register bit b? which 
shows the status of the PIE. C. Bit b? = '1' indicates 
that programming is completed. 

A full status check can be made after each 
byte/word or after a sequence of data has been 
programmed. The status check is made on bit b3 
for any possible Vpp error and on bit b4 for any 
possible programming error. 

Erase. The memory can be erased by blocks. The 
Program Supply voltage Vpp must be applied be
fore the Erase instruction is given, and if the Erase 
is of the Boot Block RP must also be raised to VHH 
to unlock the Boot Block. The Erase sequence is 
started by writing an Erase Set-up command (20h) 
to the Command Interface, this is followed by an 
address in the block to be erased and the Erase 
Confirm command (ODOh). 

The Program/Erase Controller automatically starts 
and performs the___Q!ock erase, providing the Vpp 
voltage (and the RP voltage if the erase is of the 
Boot Block) is correct. During the erase the memory 
status is checked by reading the status register bit 
b? which shows the status of the P/E.C. Bit b? = 
'1' indicates that erase is completed. 

A full status check can be made after the block 
erase by checking bit b3 for any possible Vpp error, 
bits b5 and b6 for any command sequence errors 
(erase suspended) and bit b5 alone for an erase 
error. 

Reset. Note that after any program or erase in
struction has completed with an error indication or 
after any Vpp transitions down to VPPL the Com
mand Interface must be reset by a Clear Status 
Register Instruction before data can be accessed. 

r== SGS·THOMSON 17/26 -------------- A.""f§ li:llD©IR'©~~~©V113©JlD©it ____________ _:..:=-::_ 
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Automatic Power Saving 

The M28V410 and M28V420 memories place 
themselves in a lower power state when not being 
accessed. Following a Read operation, after a 
delay equal to the memory access time, the Supply 
Current is reduced from a typical read current of 
20mA (CMOS inputs, word-wide organization) to 
less than 2mA. 

Power Down 

The memories provide a power down control input 
RP. When this signal is taken to below Vss + 0.2V 
all internal circuits are switched off and the supply 
current drops to typically Ogg_A and the program 
current to typically 0.1 )lA. If RP is taken low during 
a memory read operation then the memory is de
selected and the outputs become high impedance. 
If RP is taken low during a program or erase 
sequence then it is aborted and the memory con
tent is no longer valid. 

Recovery from deep power down requires 700ns 
to a memory read operation, or 580ns to a com
mand write. On return from power down the status 
register is cleared to DOh. 

578 

Power Up 

The Supply voltage Vee and the Program Supply 
voltage Vpp can be applied in any order. The mem
ory Command Interface is reset on power up to 
Read Memory_Array, but a negative transition of 
Chip Enable E or a change of the addresses is 
required to ensure valid data outputs. Care must 
be taken to avoid writes to the memory when Vee 
is above VLKO and Vpp powers_up fi!:§.t. Writes can 
be inhibited by driving either E or W to V1H. The 
memory is disabled until RP is up to ViH-

Supply Rails 
Normal precautions must be taken for supply volt
age decoupling, each device in a system should 
have the Vee and Vpp rails decoupled with a 0.11J.F 
capacitor close to the Vee and Vss pins. The PCB 
trace widths should be sufficient to carry the Vpp 
program and erase currents required. 
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Figure 9. Program Flow-chart and Pseudo Code 

Vpp Low 
Error (1, 2) 

Program 
Error (1, 2) 

PG mstruct1on: 
- wnte 40h command 
- wnte Address & Data 
(memory enters read status 
state after the PG Instruction) 

do: 
- r.ead 'll.atus register 

(E or G must be toggled) 

wh1le b7 ~ 1 

If b3 ~ 0, Vpp low error: 
-error handler 

If b4 ~ 0, Program error: 
- error handler 

AI01278 

Notes: 1. Status check of b3 (Vpp Low) and b4 (Program Error) can be made after each byte/word programming or after a sequence. 
2. If a VPP Low or Program Erase is found, the Status Reg1ster must be cleared (CLRS instruction) before further P/E.C. operations. 

-------------lV ~~tm2::""~~ ____________ 1.:.::9::..::12:::::6 
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Figure 10. Erase Flow-chart and Pseudo Code 

Vpp Low 
Error(!) 

Command 
Sequence Error 

Erase 
Error (1) 

EE instruction: 
-write 20h command 
- write Block Address 

(A 12-A 17) & command ODOh 
(memory enters read status 
state after the EE instruction) 

do: 
-read status register 

(E or G must be toggled) 
if EE instruction given execute 
suspend erase loop 

while b7 = 1 

If b3 = 0, Vpp low error: 
- error handler 

If b4, b5 = 0, Command Sequence error: 
-error handler 

If b5 = 0, Erase error: 
-error handler 

AI01279 

Note: 1. If Vpp Low or Erase Error is found, the Status Register must be cleared (CLRS instruction) before further PIE. C. operations. 

:::20:::..:,2:::6:..._ ___________ ;..::;; ~~©m~~~~~ ____________ _ 
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Figure 11. Erase Suspend & Resume Flow-chart and Pseudo Code 

Read data from 
another block 

Erase 
Complete 

ES instruction: 
- wnte OBOh command 
(memory enters read register 
state after the ES instruction) 

do: 
- read status register 

{E or G must be toggled) 

while b7 = t 

If b6 = 0, Erase completed 
(at this point the memory w1ch 
accept only the RD or ER instruction) 

RD instruction: 
- wnte OFFh command 
-one o more data reads 

from another block 

ER instruction: 
-write ODOh command 

to resume erasure 

AI01280 

------------- !fi ~~©ltl~l~~li ___________ ___:2::..:1c:..::/2:=.6 
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Figure 12. Command Interface and Program Erase Controller Flow-diagram (a) 

A101286C 

Notes: 1 If no command is written, the Command Interface remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vee falls below VLKo, the Command Interface defaults to Read Array mode 

2 P/E C. status (Ready or Busy) is read on Status Reg1ster bit 7. 

~22~/~26~------------------------ ~ ~i~©~g~&9~ ----------------------------
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Figure 13. Command Interface and Program Erase Controller Flow-diagram (b) 

B 

(READ STATUS) 

(ERASE RESUME) 

AI01287B 

Note: 2. PiE. C. status (Ready or Busy) is read on Status Register bit 7. 

---------------------------- ~~~~~:~~~ -------------------------2~3~~~6 
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ORDERING INFORMATION SCHEME 

Example: M28V410 

Vee Range 

V 3.3V 

2 Bottom Boot 

-120 120ns 

-150 150ns 

-180 180ns 

-80N1TR 

Oto70°C 

-40 to 125 oc 

6 -40 to 85 oc 

Option 

TR Tape & Reel 
Packing 

For a list of available options (Vee Range, Array Organisation, Speed, etc ... ) refer to the current Memory 
Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

24/26 ~ SGS·1HOMSON :::....;;.;::..;:_ ____________ ._...,/ 1\\JO©OO®!<I!.I§©'ii'OO@l')]O©@ -------------
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TSOP56 • 56 lead Plastic Thin Small Outline, 14 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

01 

E 

e 

L 

u 

N 

CP 
TSOP56 

Drawing is out of scale 

mm 

Typ Min 

0.05 

0.95 

0.17 

0.10 

19.80 

18.30 

13.90 

0.50 

0.50 

oo 

56 

,-------
1 
I 

N/2 

TSOP-a 

01 

D 

N 

Max 

1.20 

0.15 

1.05 

0.27 

0.21 

20.20 

18.50 

14.10 

-
0.70 

so 

0.10 

E 

I 

inches 

Typ Min 

0.002 

0.037 

0.007 

0.004 

0.780 

0.720 

0.547 

0.020 -
0.020 

oo 

56 

~' 

I 

/ 

I I I 
I I I 

Max 

0.047 

0.006 

0.041 

0.011 

0.008 

0.795 

0.728 

0.555 

0.028 

so 

0.004 

_____________ ~ ~~~mgm:~~~ --------------=2=5.:..:,2:=.6 

585 



M28V410, M28V420 

S044 - 44 lead Plastic Small Outline, 525 mils body width 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 2.42 2.62 0.095 0.10S 

A1 0.22 0.2S 0.009 0.010 

A2 2.25 2.S5 0.089 0.09S 

B 0.50 0.020 

c 0.10 0.25 0.004 0.010 

D 28.10 28.SO 1.106 1.114 

E 1S.20 1S.40 0.520 0.528 

e 1.27 0.050 

H 15.90 16.10 0.626 0.6S4 

L 0.80 O.OS1 

(l so so 

N 44 44 

CP 0.10 0.004 

S044 

E H I 

SO·b 

Drawing is out of scale 

=26::.:'2=6'--------------i..V ~~m~~~~li ____________ _ 
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M28F411 
M28F421 

4 Megabit (x 8, Block Erase) FLASH MEMORY 

• SMALL SIZE PLASTIC PACKAGE TSOP40 

• MEMORY ERASE in BLOCKS 

- One 16K Byte Boot Block (top or bottom lo
cation) with hardware write and erase pro
tection 

- Two SK Byte Key Parameter Blocks 

- One 96K Byte Main Block 

- Three 128K Byte Main Blocks 

" 5V ± 10% SUPPLY VOLTAGE 

• 12V ± 5% PROGRAMMING VOLTAGE 

" 100,000 PROGRAM/ERASE CYCLES 
• PROGRAM/ERASE CONTROLLER 

" AUTOMATIC STATIC MODE 
" LOW POWER CONSUMPTION 

- 60J.!A Typical in Standby 

- 0.2J.lA Typical in Deep Power Down 

- 20/25mA Typical Operating Consumption 

• HIGH SPEED ACCESS TIME: ?Ons 
., EXTENDED TEMPERATURE RANGES 

DESCRIPTION 

The M28F411 and M28F421 FLASH MEMORIES 
are non-volatile memories that may be erased 
electrically at the block level and programmed by 
byte. 

Table 1. Signal Names 

AO·A18 Address Inputs 

DOO-DQ7 Data Input I Outputs 

E Chip Enable 

G Output Enable 

w Write Enable 

RP Reset/Power Down/Boot Block Unlock 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

March 1995 

TSOP40 (N) 
10x20mm 

Figure 1. Logic Diagram 

19 

Vee Vpp 

M28F411 
M28F421 

Vss 

PRELIMINARY DATA 

8 

000·007 

AI01131e 

1/33 
This ts pre!immary tnformatton on a new product now 10 development or undergotng evaluatton Detatls are subject to change wtthout nottce. 
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Table 2. Absolute Maximum Ratings <1l 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature grade 1 Oto70 
grade 3 -40to 125 •c grade 5 -20to85 
grade 6 -40to85 

TeJAS Temperature Under Bias -50 to 125 •c 

TsTG Storage Temperature --65 to 150 •c 
VJo (2,3) Input or Output Voltages -0.6to7 v 

Vee Supply Voltage -0.6107 v 
VAs 12l A9Voltage -0.6to 13.5 v 

Vpp (2) Program Supply Voltage, during Erase -0.6 to 14 v or Programming 

VRP (2) RPVoltage -0.6to 13.5 v 
Notes: 1. Except for the rating "Operatmg Temperature Range", stresses above those hsted 1n the Table "Absolute Max1mum Ratmgs" 

may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those Indicated in the Operating sections of this specification is not Implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quahty documents. 

2. Mmimum Voltage may undershoot to -2V during transition and for less than 20ns. 
3. Maximum DC voltage on 1/0 is Vee+ 0.5V, overshoot to 7V allowed for less than 20ns. 

Figure 2. TSOP Pin Connections 

A16 A17 
A15 Vss 
A14 NC 
A13 NC 
A12 A10 
A11 DQ7 

A9 DQ6 
AS DQ5 
w DQ4 

RP M28F411 Vee 
Vpp 

M28F421 
Vee 

DU 
(Normal) 

NC 
A18 DQ3 

A7 DQ2 
A6 DQ1 
A5 DQO 
A4 G 
A3 Vss 
A2 E 
A1 AO 

Warning: NC = No Connections. DU = Don't Use 

DEVICE OPERATION (cont'd) 

The interface is directly compatible with most mi
croprocessors. TSOP40 (1 0 x 20mm) package is 
used. 

Organization 

The M28F411 and M28F421 are organized as 
512K x 8. Memory control is provided by Chip 
Enable, Output Enable and Write Enable inputs. A 
Reset/Power Down/Boot block unlock, tri-level in
put, places the memory in deep power down, nor
mal operation or enables programming and 
erasure of the Boot block. 

Blocks 

Erasure of the memories is in blocks. There are 7 
blocks in the memory address space, one Boot 
Block of 16K Bytes, two 'Key Parameter Blocks' of 
8K Bytes, one 'Main Block' of 96K Bytes, and three 
'Main Blocks' of 128K Bytes. The M28F411 mem
ory has the Boot Block at the top of the memory 
address space (7FFFFh) and the M28F421 locates 
the Boot Block starting at the bottom (OOOOOh). 
Erasure of each block takes typically 1 second and 
each block can be programmed and erased over 
100,000 cycles. 

The Boot Block is hardware protected from acci
dental programming or erasure depending on the 
RP signal. Program/Erase commands in the Boot 
Block are executed only when RP is at 12V. 

Block erasure may be suspended while data is read 
from other blocks of the memory, then resumed. 

=-2'=33;;.._ ___________ i..W ~Ltt&~~~~Jl-------------
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Table 3. Operations 

Operation E G 

Read Byte v,L v,L 

Write Byte v,L v,H 

Output Disable VIL VIH 

Standby V1H X 

Power Down X X 

Note: X= V1L or V1H, Vpp = VPPL or VPPH 

Table 4. Electronic Signature 

E 
- -

Code Device G w 
Manufact. Code ViL VIL V1H 

Device Code M28F411 V1L V1L V1H 

M28F421 V1L V1L V1H 

Note: RP = v," 

Bus Operations 

Six operations can be performed by the appropriate 
bus cycles, Read Byte from the Array, Read Elec
tronic Signature, Output Disable, Standby, Power 
Down and Write the Command of an Instruction. 

Command Interface 

Commands can be written to a Command Interface 
(C. I.) latch to perform read, programming, erasure 
and to monitor the memory's status. When power 
is first applied, on exit from power down or if Vee 
falls below VLKO, the command interface is reset to 
Read Memory Array. 

Instructions and Commands 

Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec
tronic Signature, Erase, Program, Clear Status 
Register, Erase Suspend and Erase Resume. An 
internal Program/Erase Controller (P/E.C.) handles 
all timing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 
operation to read data from the array, the Electronic 
Signature or the Status Register. 

For added data protection, the instructions for byte 
program and block erase consist of two commands 
that are written to the memory and which start the 
automatic P/E.C. operation. Byte programming 

M28F411, M28F421 

w RP 000-007 

VIH VIH Data Output 

v,L VIH Data Input 

VIH VIH Hi-Z 

X VIH Hi-Z 

X VIL Hi-Z 

AO A9 A1-AB & A10-A18 DQO- 007 

V1L V1o Don't Care 20h 

V1H V1o Don't Care OF6h 

V1H V1o Don't Care OFEh 

takes typically 9).lS, block erase typically 1 second. 
Erasure of a memory block may be suspended in 
order to read data from another block and then 
resumed. A Status Register may be read at any 
time, including during the programming or erase 
cycles, to monitor the progress of the operation. 

Power Saving 

The M28F411 and M28F421 have a number of 
power saving features. A CMOS s!_andby mode is 
entered when th!L9hip Enable E and the Re
set/Power Down (RP) signals are at Vee, when the 
supply current drops to typically 60).lA. A deep 
power down mo~ is enabled when the Re
set/Power Down (RP) signal is at Vss, when the 
supply current drops to typically 0.2).lA. The time 
required to awake from the deep power down mode 
is 300ns maximum, with instructions to the C.l. 
recognised after only 21 Ons. 

DEVICE OPERATION 

Signal Descriptions 

AO-A18 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 

A9 Address Input is also used for the Electronic 
Signature Operation. When A9 is raised to 12V the 
Electronic Signature may be read. The AO signal is 
used to read two bytes, when AO is Low the Manu
facturer code is read and when AO is High the 
Device code. 

'"="= SGS-lHOMSON 3/33 -------------- llt."'f/ ~D©!J@~~~©WJ@~D~ ---------------'= 
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Table 5. Instructions 

Mne· Instruction Cycles 
1st Cycle 2nd Cycle 

monic 
Operation Address <11 Data Operation Address <11 Data 

Read 
Read <21 Read RD Memory 1+ Write X OFFh Address Data 

Array 

Read 
Read <21 Status RSR Status 1+ Write X 70h X Register Register 

Read 
Read <21 Signature RSIG Electronic 3 Write X 90h Adress <31 Signature 

Signature 

EE Erase 2 Write X 20h Write 
Block ODOh Address 

PG Program 2 Write X 40h or Write Address Data Input 10h 

Clear 
CLRS Status 1 Write X SOh 

Register 

ES Erase 1 Write X OBOh 
Suspend 

ER Erase 1 Write X ODOh 
Resume 

Notes: 1. X = Don't Care. 
2. The first cycle of the RD, RSR or RSIG instruction is followed by read operations to read memory array, Status Register 

or Electronrc Srgnature codes. Any number of Read cycle can occur after one command cycle. 
3. Srgnature address bit AO=VIL will output Manufacturer code. Address bit AO=VrH will output Devrce code. Other address bits are 

ignored. 

Table 6. Commands 

Hex Code Command 

DOh Invalid/Reserved 

10h Alternative Program Set-up 

20h Erase Set-up 

40h Program Set-up 

SOh Clear Status Register 

70h Read Status Register 

90h Read Electronic Signature 

OBOh Erase Suspend 

ODOh Erase Resume/Erase Confirm 

OFFh Read Array 

DQO-DQ7 Data Input/Outputs. The data inputs, a 
byte to be programmed or a commanQ. to the C.l., 
are latcb.§.d when both Chip Enable E and Write 
Enable W are active. The data output from the 

memory Array, the Electronic Signa~re or Status 
Register is valid when Chip Enable E and Output 
Enable G are active. The output is high impedance 
when the chip is deselected or the outputs are 
disabled. 

E Chip Enable. The Chip Enable activates the 
memory control log!c, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and reguces the power consumption to the standby 
level. E can also be used to control writing to the 
£gmmand register and to the memory array, while 
W remains at a low level. Both addresses and data 
inputs are then latched on the rising edge of E. 
RP Reset/Power Down. This is a tri-level input 
which locks the Boot Block from programming and 
erasure, and allows the memory to be put in deep 
power down. 

When RP is High (up to 6.5V maximum) the Boot 
Block is locke.Q_and cannot be programmed or 
erased. When RP is above 11.4V the Boot Block is 
unlocked for programming or erasure. 

With RP Low the memory is in deep power down, 
and if RP is within Vss+0.2V the lowest supply 
current is absorbed. 

4/33 t='!' SGS·THOil.'ISOrd ------------ JJ.."'f§ lii\!O©OO@!>:~~©'IM:@>!JD©ll ---------------
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Table 7. Status Register 

Mne· Bit Name Logic Definition Note 
monic Level 

'1' Ready Indicates the P/E.C. status, check during Program 
P/ECS 7 P/E.C. Status or Erase, and on completion before checking bits 

'0' Busy b4 or b5 for Program or Erase Success 

Erase '1' Suspended On an Erase Suspend instruction P/ECS and 
ESS 6 Suspend ESS bits are set to '1 '. ESS bit remains '1' until an 

Status '0' In progress or Erase Resume instruction is given. 
Completed 

'1' Erase Error ES bit is set to '1' if P/E.C. has applied the 
ES 5 Erase Status maximum number of erase pulses to the block 

'0' Erase Success without achieving an erase verify. 

'1' Program Error 
PS 4 Program PS bit set to '1' if the P/E.C. has failed to program 

Status Program a byte. 
'0' Success 

'1' Vpp Low, Abort VPPS bit is set if the Vpp voltage is below 
VPPS 3 Vpp Status 

'0' VppOK 

2 Reserved 

1 Reserved 

0 Reserved 

Notes: Log1c level '1' IS H1gh, '0' 1s Low. 

G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. 

W Write Enable. It controls writing to the Com
mand Register and Input Address and Data 
latches. Both Addresses a!}Q Data Inputs are 
latched on the rising edge of W. 

Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 

Vpp ±1 0% tolerance option is provided for applica
tion requiring maximum 100 write and erase cycles. 

Vee Supply Voltage. It is the main circuit supply. 

Vss Ground. It is the reference for all voltage 
measurements. 

Memory Blocks 

The memory blocks of the M28F411 and M28F421 
are shown in Figure 8. The difference between the 

VPPH(min) when a Program or Erase instruction 
has been executed. 

two products is simply an inversion of the block map 
to position the Boot Block at the top or bottom of 
the memory. The selection of the Boot Block at the 
top or bottom of the memory depends on the 
microprocessor needs. 

Each block of the memory can be erased sepa
rately, but only by one block at a time. The erase 
operation is managed by the P/E.C. but can be 
suspended in order to read from another block and 
then resumed. 

Programming and erasure of the memory is dis
abled when the program supply is at VPPL. For 
successful programming and erasure the program 
supply must be at VPPH. 

The Boot Block provides additional hardware secu
rity by use of the RP signal which must be at VHH 
before any program or erase operation will be 
executed by the P/E.C. on the Boot Block. 

------------- £:fi i!i©ltl~,~~Jl-------------=5.:...:/3c.=.3 
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Table 8. AC Measurement Conditions 

SRAM Interface Levels EPROM Interface Levels 

Input Rise and Fall limes 

Input Pulse Voltages 

Input and Output liming Ref. Voltages 

Figure 3. AC Testing Input Output Waveform 

SRAM Interface 

3V~ 
1.5V 

ov 

EPROM Interface 

2.4V~:::~ 0.45V 
AI01275 

,; 10ns :> 10ns 

Oto3V 0.45V to 2.4V 

1.5V O.BVand 2V 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

1.3V 

OUT 

T 
CL = 30pF or 1 OOpF 

CL = 30pF for SRAM Interface 

CL = 1 OOpF for EPROM Interface 

CL includes JIG capacitance AI01276 

Table 9 Capacitance (1) (T A 25 oc f 1 MHz) - ' -
Symbol Parameter Test Condition Min Max Unit 

CtN Input Capacitance V1N = OV 6 pF 

Cour Output Capacitance Vour=OV 12 pF 

Note: 1. Sampled only, not 100% tested. 

Operations 

Operations are defined as specific bus cycles and 
signals which allow memory Read, Command 
Write, Output Disable, Standby, Power Down, and 
Electronic Signature Read. They are shown in Ta
ble 3. 

Read. Read operations are used to output the 
contents of the Memory Array, the Status Regis!~ 
or the Electronic Sjg_nature. Both Chip Enable E 
and Output Enable G must be low in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 

device selection. Output Enable should be used to 
gate data onto the output independent of the deyice 
selection. The data read depends on the prev1ous 
command written to the memory (see instructions 
RD, RSR and RSIG). 

Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programm~d. A write operation is initia~~ when 
Chip Enable E is LQ_w and Write Enable W IS Low 
with Output Enable G High. Commands, Input Dag 
and Addresses are latched on the rising edge of W 
orE. 

::::61:.::::3:::._3 ____________ ~ ~~n&~Ol~lj -------------
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Table 10. DC Characteristics 
(T A~ 0 to 70°C; Vee~ 5V±5% or 5V±1 0%; Vpp ~ 12V±5%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OV::; V1N::; Vee ±1 llA 

ILO Output Leakage Current OV::; VouT::; Vee ±10 11A 

Icc ''· 3l 
Supply Current (Read) TTL E = V1L, f = 1OM Hz, louT= Om A 50 rnA 

Supply Current (Read) CMOS E = Vss, f = 10MHz, louT= OmA 45 rnA 

Supply Current (Standby) TTL E = VIH, RP = VIH 3 rnA 
lcc1 (3) 

LVcc±0.2V, Supply Current (Standby) CMOS RP = Vee± 0.2V 100 llA 

lcc2 (3) Supply Current (Power Down) -

CMOS RP = Vss ± 0.2V 5 !lA 

lcc3 Supply Current (Program) Program in progress 50 rnA 

lcc4 Supply Current (Erase) Erase in progress 30 rnA 

Ices (2) Supply Current (Erase Suspend) E = V1H, Erase suspended 10 rnA 

lpp Program Leakage Current (Read or Vpp >Vee 200 11A Standby) 

IPP1 Program Current (Read or Standby) Vpp O'>Vcc ±10 llA 

IPP2 Program Current (Power Down) RP = Vss ± 0.2V 5 llA 

IPP3 Program Current (Program) Program in progress 30 rnA 

IPP4 Program Current (Erase) Erase in progress 30 rnA 

lpps Program Current (Erase Suspend) Erase suspended 200 llA 

V1L Input Low Voltage -0.5 0.8 v 
V1H Input High Voltage 2 Vee+ 0.5 v 
VoL Output Low Voltage loL= 5.8mA 0.45 v 
VoH Output High Voltage loH =-2.5mA 2.4 v 
VPPL Program Voltage (Normal operation) 0 6.5 v 

VPPH 
Program Voltage (Program or Erase 11.4 12.6 v operations) 

VID Ag Voltage (Electronic Signature) 11.4 13 v 
l10 Ag Current (Electronic Signature) A9 = V1o 500 llA 

VLKO 
Supply Voltage (Erase and Program 2 v lock-out) 

VHH Input Voltage (RP, Boot unlock) Boot Block Program or Erase 11.4 13 v 
Notes: 1. Automatic fower Saving reduces Icc to ,; 8mA typical in static operation. 

2. Current increases to Icc + Ices during a read operation. 
3. CMOS levels Vee± 0.2V and Vss ± 0.2V. TTL levels v,H and VIL· 
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M28F411, M28F421 

Table 11. DC Characteristics 
(TA = -20 to 85°C or -40 to 85°C ; Vee = 5V±5% or 5V±1 0%; Vpp = 12V±5%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OV :> V1N :>Vee ±1 flA 

ILO Output Leakage Current OV :> VouT :>Vee ±10 flA 

Icc 11 ' 31 Supply Current (Read) TTL E = V1L, f = 1OM Hz, louT= OmA 65 mA 

Supply Current (Read) CMOS E = Vss, f = 1OM Hz, louT= OmA 60 mA 

Supply Current (Standby) TTL E = VIH, RP = VIH 3 mA 
lcc1 131 

E =Vee± 0.2V, Supply Current (Standby) CMOS RP =Vee± 0.2V 100 flA 

lcc2 131 Supply Current (Power Down) -
llA CMOS RP = Vss ± 0.2V 8 

lcc3 Supply Current (Program) Program in progress 50 mA 

lcc4 Supply Current (Erase) Erase in progress 30 mA 

Ices 121 Supply Current (Erase Suspend) E = V1H, Erase suspended 10 mA 

lpp Program Leakage Current (Read or Vpp >Vee 200 llA Standby) 

lpp1 Program Current (Read or Standby) Vpp,; Vee ±15 flA 

IPP2 Program Current (Power Down) RP = Vss ± 0.2V 5 llA 

IPP3 Program Current (Program) Program in progress 30 mA 

IPP4 Program Current (Erase) Erase in progress 30 mA 

IPP5 Program Current (Erase Suspend) Erase suspended 200 IJA 

VIL Input Low Voltage -0.5 0.8 v 
VIH Input High Voltage 2 Vee+ 0.5 v 
VoL Output Low Voltage loL = 5.8mA 0.45 v 
VoH Output High Voltage loH =-2.5mA 2.4 v 
VPPL Program Voltage (Normal operation) 0 6.5 v 

VPPH 
Program Voltage (Program or Erase 11.4 12.6 v operations) 

V1o A9 Voltage (Electronic Signature) 11.4 13 v 
ho A9 Current (Electronic Signature) A9 = V1o 500 llA 

VLKO Supply Voltage (Erase and Program 2 v lock-out) 

VHH Input Voltage (RP, Boot unlock) Boot Block Program or Erase 11.4 13 v 
Notes: 1. Automatic Power Savmg reduces Icc to :5 8mA typ1calm static operat1on. 

2. Current mcreases to Icc + Ices during a read operation. 
3. CMOS levels Vee± 0.2V and Vss ± 0.2V. TIL levels V,H and VIL. 
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M28F411, M28F421 

Table 12. DC Characteristics 
(TA = -40 to 125°C; Vee = 5V±5% or 5V±1 0%; Vpp = 12V±5%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OV 5 VtN 5 Vee ±1 !lA 

ILO Output Leakage Current OV 5 Vour 5 Vee ±10 !lA 

Icc (1· 31 Supply Current (Read) TTL E = VtL, I= 10M Hz, lour= OmA 65 rnA 

Supply Current (Read) CMOS E = Vss, I= 1OM Hz, lour= OmA 60 rnA 

Supply Current (Standby) TTL E = VtH, RP = VtH 3 rnA 
lcc1 !31 

E = Vee± 0.2V, Supply Current (Standby) CMOS RP = Vee± 0.2V 130 !lA 

lcc2 !31 Supply Current (Power Down) -

CMOS RP = Vss ± 0.2V 80 !lA 

lcc3 Supply Current (Program) Program in progress 50 rnA 

lcc4 Supply Current (Erase) Erase in progress 30 rnA 

Ices (21 Supply Current (Erase Suspend) E = VtH, Erase suspended 10 rnA 

lpp Program Leakage Current (Read or Vpp >Vee 200 !lA Standby) 

IPP1 Program Current (Read or Standby) Vpp 5 Vee ±15 !lA 

IPP2 Program Current (Power Down) RP = Vss ± 0.2V 5 !lA 

IPP3 Program Current (Program) Program in progress 30 rnA 

IPP4 Program Current (Erase) Erase in progress 30 rnA 

lpps Program Current (Erase Suspend) Erase suspended 200 !lA 

VtL Input Low Voltage -0.5 0.8 v 
VtH Input High Voltage 2 Vee+ 0.5 v 
VoL Output Low Voltage loL=5.8mA 0.45 v 
VoH Output High Voltage loH =-2.5mA 2.4 v 
VPPL Program Voltage (Normal operation) 0 6.5 v 

VPPH 
Program Voltage (Program or Erase 11.4 12.6 v operations) 

Vto A9 Voltage (Electronic Signature) 11.4 13 v 
Ito A9 Current (Electronic Signature) A9 = Vto 500 !lA 

VLKO 
Supply Voltage (Erase and Program 2 v lock-out) 

VHH Input Voltage (RP, Boot unlock) Boot Block Program or Erase 11.4 13 v 
Notes: 1. Automatic Power Saving reduces Icc to :;; SmA typical in static operalton. 

2. Current increases to Icc+ Ices during a read operation. 
3. CMOS levels Vee± 0.2V and Vss ± 0.2V. TTL levels VtH and Vtc. 
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M28F411, M28F421 

Table 13. Read AC Characteristics <1> 
(T A = 0 to 70°C, -20 to 85°C or -40 to 85°C; Vpp = 12V ± 5%) 

M28F411 /421 

-70 -80 -100 -120 

Symbol A It Parameter Vee= 5V ±5% Vee= 5V ± 10% Vcc=5V±10% Vcc=5V±10% 
Unit 

SRAM EPROM EPROM EPROM 
Interface Interface Interface Interface 

Min Max Min Max Min Max Min Max 

IAVAV IRe 
Address Valid to Next 70 80 100 120 ns 
Address Valid 

IAVQV lAce 
Address Valid to 70 80 100 120 ns 
Output Valid 

IPHQV IPWH 
Power Down High to 300 300 300 300 ns 
Output Valid 

IELQX (2) tLZ 
Chip Enable Low to 0 0 0 0 ns 
Output Transition 

IELQV (3) IcE 
Chip Enable Low to 70 80 100 120 ns 
Output Valid 

tGLQX (2) loLZ 
Output Enable Low 0 0 0 0 ns 
to Output Transition 

tGLQV (3) toE 
Output Enable Low 35 40 45 50 ns 
to Output Valid 

tEHQX (2) toH 
Chip Enable High to 0 0 0 0 ns 
Output Transition 

tEHQZ (2) 1Hz 
Chip Enable High to 

25 30 35 35 ns 
Output Hi-Z 

tGHQX (2) toH 
Output Enable High 

0 0 0 0 ns 
to Output Transition 

tGHQZ (2) toF 
Output Enable High 25 30 35 35 ns to Output Hi-Z 

tAXQX (2) toH 
Address Transition to 0 0 0 0 ns Output Transition 

Notes: 1. See F1gure 3 and Table 8 for timing measurements. 
2. Q.ampled only, not 100% tested. _ 
3. G may be delayed by up to tELav - tGLav alter the falling edge of E without increasing tELav. 
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Table 14. Read AC Characteristics <1> 
(TA = -40 to 125°C; Vpp = 12V ± 5%) 

-80 

M28F411, M28F421 

M28F411/421 

-90 -100 -120 

Symbol A It Parameter Vee=5V±5% Vee=5V±10% Vee=5V±10% Vee=5V±10% Unit 

SRAM EPROM EPROM EPROM 
Interface Interface Interface Interface 

Min Max Min Max Min Max Min Max 

iAVAV IRe Address Valid to Next 80 90 100 120 ns Address Valid 

tAVQV lAce 
Address Valid to 80 90 100 120 ns Output Valid 

IPHQV IPWH 
Power Down High to 300 300 300 300 ns Output Valid 

IELQX (2) ILZ Chip Enable Low to 0 0 0 0 ns Output Transition 

IELQV (3) IcE Chip Enable Low to 80 90 100 120 ns Output Valid 

IGLOX (2) loLZ Output Enable Low 0 0 0 0 ns to Output Transition 

IGLQV (3) IcE Output Enable Low 40 45 50 55 ns to Output Valid 

IEHQX (2) loH Chip Enable High to 0 0 0 0 ns Output Transition 

IEHOZ (2) 1Hz Chip Enable High to 30 35 40 45 ns Output Hi-Z 

1GHQX (2) toH Output Enable High 0 0 0 0 ns to Output Transition 

1GHQZ (2) toF 
Output Enable High 30 35 40 45 ns to Output Hi-Z 

IAxox <21 toH 
Address Transition to 0 0 0 0 ns Output Transition 

.. 
Notes: 1. See F1gure 3 and Table 8 for t1m1ng measurements. 

2 . .S.ampled only, not 1 00% tested. _ 
3. G may be delayed by up to IELav • IGLav after the falling edge of E without increasing IELav. 
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M28F411, M28F421 

Figure 5. Read Mode AC Waveforms 
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Table 15A. Write AC Characteristics, Write Enable Controlled <1l 
(TA = 0 to 70°C, -20 to 85°C or -40 to 85°C; Vpp = 12V ± 5%) 

M28F411, M28F421 

M28F411 I 421 

-70 -80 

Symbol A It Parameter Vcc=5V±5% Vcc=5V±10% Unit 

SRAM EPROM 
Interface Interface 

Min Max Min Max 

IAVAV twc Write Cycle Time 70 80 ns 

IPHWL Ips Power Down High to Write Enable Low 210 210 ns 

IELWL lcs Chip Enable Low to Write Enable Low 0 0 ns 

IWLWH lwp Write Enable Low to Write Enable High 50 50 ns 

tovwH los Data Valid to Write Enable High 50 50 ns 

IWHDX toH Write Enable High to Data Transition 0 0 ns 

IWHEH tcH Write Enable High to Chip Enable High 10 10 ns 

IWHWL twPH Write Enable High to Write Enable Low 20 30 ns 

IAVWH lAs Address Valid to Write Enable High 50 50 ns 

IPHHWH (5) IPHS Power Down VHH (Boot Block Unlock) to Write 100 100 ns Enable High 

IVPHWH (5) lvps Vpp High to Write Enable High 100 100 ns 

IWHAX IAH Write Enable High to Address Transition 10 10 ns 

twHOV1 12· 3) Write Enable High to Output Valid 6 6 ~s 

IWHQV2 12' 3) Write Enable High to Output Valid (Boot Block 0.3 0.3 sec Erase) 

IWHOV3 (2) Write Enable High to Output Valid (Parameter 0.3 0.3 sec Block Erase) 

IWHQV4 (2) Write Enable High to Output Valid (Main Block 0.6 0.6 sec Erase) 

tavPH (SJ tPHH Output Valid to Reset/Power Down High 0 0 ns 

· tavvPL 15l Output Valrd to Vpp Low 0 0 ns 

tPHBR (4 , 5) Reset/Power Down High to Boot Block Relock 100 100 ns 

Notes: 1. See Frgure 3 and Table 8 for trmrng measurements 
2 Time rs measured to Status Register Read_giving brt b7 ~ '1 '. 
3. For Program or Erase of the Soot Block RP must be at V""· 
4. Trme required for Relockrng the Boot Block 
5. Sampled only, not 1 00% tested. 

---------------------------- ~~~~~~~~~~~ ------------------------~13~~~3 
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M28F411, M28F421 

Table 158. Write AC Characteristics, Write Enable Controlled <1l 
(TA = 0 to 70°C, -20 to 85°C or -40 to 85°C; Vpp = 12V ± 5%) 

M28F411 /421 

-100 -120 
Symbol All Parameter Vcc=5V±10% Vcc=5V±10% 

EPROM EPROM 
Interface Interface 

Min Max Min Max 

IAVAV !we Write Cycle Time 100 120 

IPHWL Ips Power Down High to Write Enable Low 210 210 

IELWL lcs Chip Enable Low to Write Enable Low 0 0 

IWLWH lwp Write Enable Low to Write Enable High 60 70 

lovwH los Data Valid to Write Enable High 60 60 

IWHDX loH Write Enable High to Data Transition 0 0 

twHEH lcH Write Enable High to Chip Enable High 10 10 

IWHWL IWPH Write Enable High to Write Enable Low 40 50 

IAvwH lAs Address Valid to Write Enable High 60 60 

tPHHWH (5) I PHS 
Power Down VHH (Boot Block Unlock) to Write 100 100 
Enable High 

IVPHWH (5) tvps Vpp High to Write Enable High 100 100 

twHAX tAH Write Enable High to Address Transition 10 10 

twHOV1 (2, 3) Write Enable High to Output Valid 7 7 

twHQV2 (2, 3) Write Enable High to Output Valid (Boot Block 0.4 0.4 Erase) 

twHOV3 (2) Write Enable High to Output Valid (Parameter 0.4 0.4 Block Erase) 

twHOV4 (2) Write Enable High to Output Valid (Main Block 0.7 0.7 Erase) 

lovPH (5) IPHH Output Valid to ReseVPower Down High 0 0 

IQWPL (5) Output Valid to Vpp Low 0 0 

IPHBR (4, 5) ReseVPower Down High to Boot Block Relock 100 100 
. . Notes: 1. See F1gure 3 and Table 8 for t1m1ng measurements . 

2. lime is measured to Status Register Read..giving b1t b? = '1 '. 
3. For Program or Erase of the Boot Block RP must be at VHH. 
4. lime required for Relocking the Boot Block. 
5. Sampled only, not 100% tested. 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

(.IS 

sec 

sec 

sec 

ns 

ns 

ns 
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Table 16A. Write AC Characteristics, Write Enable Controlled <1> 
(TA = -40 to 125°C; Vpp = 12V ± 5%) 

M28F411, M28F421 

M28F411 I 421 

-80 -90 

Symbol A It Parameter Vee= 5V ±5% Vee= 5V ± 10% Unit 

SRAM EPROM 
Interface Interface 

Min Max Min Max 

lAVAV !we Write Cycle Time 80 90 ns 

lPHWL Ips Power Down High to Write Enable Low 210 210 ns 

lELWL tcs Chip Enable Low to Write Enable Low 0 0 ns 

lWLWH twP Write Enable Low to Write Enable High 50 60 ns 

tovwH tos Data Valid to Write Enable High 50 60 ns 

twHDX lDH Write Enable High to Data Transition 0 0 ns 

lWHEH tcH Write Enable High to Chip Enable High 10 10 ns 

lWHWL twPH Write Enable High to Write Enable Low 30 40 ns 

tAVWH lAS Address Valid to Write Enable High 50 60 ns 

lPHHWH (S) I PHS 
Power Down VHH (Boot Block Unlock) to Write 100 100 ns Enable High 

lVPHWH (5) lvps Vpp High to Write Enable High 100 100 ns 

lWHAX tAH Write Enable High to Address Transition 10 10 ns 

twHQV1 12' 3) Write Enable High to Output Valid 6 7 (.!S 

IWHQV2 (2, 3) Write Enable High to Output Valid (Boot Block 0.3 0.4 sec Erase) 

twHOV3 (2) 
Write Enable High to Output Valid (Parameter 0.3 0.4 sec Block Erase) 

twHOV4 (2) Write Enable High to Output Valid (Main Block 0.6 0.7 sec Erase) 

tavPH 15l tPHH Output Valid to Reset/Power Down High 0 0 ns 

tawPL 15l Output Valid to Vpp Low 0 0 ns 

lPHBR 14· 5) Reset/Power Down High to Boot Block Relock 100 100 ns 

Notes: 1. See Figure 3 and Table 8 for timing measurements. 
2. Time is measured to Status Register Rerui.giving bit b7 = '1 '. 
3. For Program or Erase of the Boot Block RP must be at VHH. 

4. Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested. 
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M28F411, M28F421 

Table 168. Write AC Characteristics, Write Enable Controlled (1) 
(TA = -40 to 125°C; Vpp = 12V ± 5%) 

M28F411 I 421 

Symbol All Parameter 

IAVAV !we Write Cycle Time 

IPHWL Ips Power Down High to Write Enable Low 

IELWL tcs Chip Enable Low to Write Enable Low 

lwLWH twp Wnte Enable Low to Write Enable High 

tovwH los Data Valid to Write Enable High 

IWHDX loH Write Enable High to Data Transition 

lwHEH lcH Write Enable High to Chip Enable High 

twHWL IWPH Write Enable High to Write Enable Low 

IAVWH lAs Address Valid to Write Enable High 

IPHHWH (5) I PHS 
Power Down VHH (Boot Block Unlock) to Write 
Enable High 

IVPHWH (5) IVPS Vpp High to Wnte Enable High 

IWHAX IAH Wnte Enable High to Address Transition 

IWHQV1 12· 3) Write Enable H1gh to Output Valid 

IWHQV2 12' 3) Write Enable High to Output Valid (Boot Block 
Erase) 

IWHQV3 (2) Write Enable High to Output Valid (Parameter 
Block Erase) 

IWHQV4 (2) 
Write Enable H1gh to Output Valid (Main Block 
Erase) 

tavPH 15l IPHH Output Valid to ReseVPower Down High 

tavvPL 15) Output Valid to Vpp Low 

IPHBR 14' S) ReseVPower Down High to Boot Block Relock 

Noles: 1 See F1gure 3 and Table 8 for t1m1ng measurements. 
2. Time 1s measured to Status Register Reilli9iving bit b7 = '1 ·. 
3 For Program or Erase of the Boo1 Block RP must be at V""· 
4 Time required for Relocking the Boot Block. 
5. Sampled only, not 1 00% tested 

-100 -120 

Vee= SV± 10% Vcc=5V±10% 

EPROM EPROM 
Interface Interface 

Min Max Min Max 

100 120 

210 210 

0 0 

60 70 

60 60 

0 0 

10 10 

40 50 

60 60 

100 100 

100 100 

10 10 

7 7 

0.4 0.4 

0.4 0.4 

0.7 0.7 

0 0 

0 0 

100 100 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

JlS 

sec 

sec 

sec 

ns 

ns 

ns 
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M28F411, M28F421 

Table 17A. Write AC Characteristics, Chip Enable Controlled <1l 
(TA = 0 to 70°C, -20 to 85°C or -40 to 85°C; Vpp = 12V ± 5%) 

M28F411 I 421 

-70 -80 

Symbol A It Parameter Vcc=5V±5% Vcc=5V±10% 

SRAM EPROM 
Interface Interface 

Min Max Min Max 

lAVAV twc Write Cycle Time 70 80 

lPHEL Ips Power Down High to Chip Enable Low 210 210 

lWLEL tcs Write Enable Low to Chip Enable Low 0 0 

lELEH lwP Chip Enable Low to Chip Enable High 50 50 

tovEH los Data Valid to Chip Enable High 50 50 

IEHDX loH Chip Enable High to Data Transition 0 0 

IEHWH lcH Chip Enable High to Write Enable High 10 10 

tEHEL twPH Chip Enable High to Chip Enable Low 20 30 

lAVEH lAs Address Valid to Chip Enable High 50 50 

lPHHEH (5) lPHS Power Down VHH (Boot Block Unlock) to Chip 100 100 Enable High 

tvPHEH (5) lvps Vpp High to Chip Enable High 100 100 

IEHAX IAH Chip Enable High to Address Transition 10 10 

1EHQV1 12• 3) Chip Enable High to Output Valid 6 6 

tEHQV2 12' 3) Chip Enable High to Output Valid (Boot Block 0.3 0.3 Erase) 

1EHQV3 (2) Chip Enable High to Output Valid (Parameter 0.3 0.3 Block Erase) 

1EHQV4 (2) Chip Enable High to Output Valid (Main Block 0.6 0.6 Erase) 

IQVPH 15) lPHH Output Valid to ReseVPower Down High 0 0 

tovVPL (S) Output Valid to Vpp Low 0 0 

IPHBR 14· 5) ReseVPower Down High to Boot Block Relock 100 100 
. . Notes: 1. See F1gure 3 and Table 8 for timing measurements . 

2. Time is measured to Status Register Read.giving bit b7 = '1'. 
3. For Program or Erase of the Boot Block RP must be at VHH. 
4. Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested . 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

JlS 

sec 

sec 

sec 

ns 

ns 

ns 
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Table 178. Write AC Characteristics, Chip Enable Controlled (1l 
(T A = 0 to 70°C, -20 to 85°C or -40 to 85°C; Vpp = 12V ± 5%) 

M28F411, M28F421 

M28F411 /421 

-100 -120 
Symbol A It Parameter Vee= 5V ± 10% Vee= 5V ± 10% Unit 

EPROM EPROM 
Interface Interface 

Min Max Min Max 

IAVAV I we Write Cycle Time 100 120 ns 

IPHEL Ips Power Down High to Chip Enable Low 210 210 ns 

IWLEL tcs Write Enable Low to Chip Enable Low 0 0 ns 

IELEH lwp Chip Enable Low to Chip Enable High 60 70 ns 

tovEH los Data Valid to Chip Enable High 60 60 ns 

IEHDX loH Chip Enable High to Data Transition 0 0 ns 

teHWH icH Chip Enable High to Write Enable High 10 10 ns 

tEHEL IWPH Chip Enable High to Chip Enable Low 40 50 ns 

IAVEH lAs Address Valid to Chip Enable High 60 60 ns 

IPHHEH (5) I PHS Power Down VHH (Boot Block Unlock) to Chip 100 100 ns Enable High 

IVPHEH (5) tvps Vpp High to Chip Enable High 100 100 ns 

IEHAX IAH Chip Enable High to Address Transition 10 10 ns 

IEHQV1 12· 3) Chip Enable High to Output Valid 7 7 J.lS 

IEHQV2 12' 3) Chip Enable High to Output Valid (Boot Block 0.4 0.4 sec Erase) 

IEHQV3 (2) Chip Enable High to Output Valid (Parameter 0.4 0.4 sec Block Erase) 

IEHQV4 (2) Chip Enable High to Output Valid (Main Block 0.7 0.7 sec Erase) 

tQVPH (5) tPHH Output Valid to ReseVPower Down High 0 0 ns 

tavvPL 15) Output Valid to Vpp Low 0 0 ns 

tPHBR 14' 5) ReseVPower Down High to Boot Block Relock 100 100 ns 

Notes: 1. See Figure 3 and Table 8 for timing measurements. 
2. Time is measured to Status Register Read..givmg bit b7 = '1'. 
3. For Program or Erase of the Boot Block RP must be at VHH. 

4. Time required for Relocking the Boot Block. 
5. Sampled only, not 1 00% tested. 
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M28F411, M28F421 

Table 18A. Write AC Characteristics, Chip Enable Controlled (1l 
(TA = -40 to 125°C; Vpp = 12V ± 5%) 

M28F411 /421 

-80 -90 

Symbol All Parameter Vcc:SV±S% Vee :SV± 10% 

SRAM EPROM 
Interface Interface 

Min Max Min Max 

lAVAV twc Write Cycle Time 80 90 

IPHEL Ips Power Dowrr High to Chip Enable Low 210 210 

IWLEL tcs Write Enable Low to Chip Enable Low 0 0 

IELEH tvw Chip Enable Low to Chip Enable High 50 60 

lovEH los Data Valid to Chip Enable High 50 60 

IEHDX loH Chip Enable High to Data Transition 0 0 

IEHWH lcH Chip Enable High to Write Enable High 10 10 

tEHEL IWPH Chip Enable High to Chip Enable Low 30 40 

tAVEH lAs Address Valid to Chip Enable High 50 60 

tPHHEH (5) tPHS 
Power Down VHH (Boot Block Unlock) to Chip 100 100 
Enable High 

tvPHEH (s) tvps Vpp Hrgh to Chrp Enable High 100 100 

tEHAX tAH Chrp Enable High to Address Transition 10 10 

tEHQV1 12· 31 Chip Enable High to Output Valid 6 7 

IEHQV2 12' 31 Chip Enable High to Output Valid (Boot Block 0.3 0.4 Erase) 

IEHQV3 (2) Chip Enable High to Output Valid (Parameter 
0.3 0.4 Block Erase) 

tEHQV4 121 Chip Enable High to Output Valid (Main Block 0.6 0.7 Erase) 

tavPH 151 tPHH Output Valid to Reset/Power Down High 0 0 

taVVPL (5) Output Valid to Vpp Low 0 0 

IPHBR 14' 51 Reset/Power Down High to Boot Block Relock 100 100 

Notes: 1 See Frgure 3 and Table 8 for trmrng measurements. 
2. Trme is measured to Status Register Reilllgrving brt b7 = '1'. 
3. For Program or Erase of the Boot Block RP must be at V""· 
4. Trme required for Relocking the Boot Block. 
5. Sampled only, not 1 00% tested. 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

~s 

sec 

sec 

sec 

ns 

ns 

ns 
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Table 188. Write AC Characteristics, Chip Enable Controlled (1) 

(TA = -40 to 125°C; Vpp = 12V ± 5%) 

M28F411, M28F421 

M28F411 I 421 

-100 -120 

Symbol AI! Parameter Vee= SV ± 10% Vee=5V±10% Unit 

EPROM EPROM 
Interface Interface 

Min Max Min Max 

lAVAV twe Write Cycle Time 100 120 ns 

lPHEL IPs Power Down High to Chip Enable Low 210 210 ns 

lWLEL tcs Write Enable Low to Chip Enable Low 0 0 ns 

lELEH twp Chip Enable Low to Chip Enable High 60 70 ns 

tovEH los Data Valid to Chip Enable High 60 60 ns 

lEHDX toH Chip Enable High to Data Transition 0 0 ns 

lEHWH tcH Chip Enable High to Write Enable H1gh 10 10 ns 

lEHEL lWPH Chip Enable High to Chip Enable Low 40 50 ns 

IAVEH lAs Address Valid to Chip Enable High 60 60 ns 

lPHHEH (S) lPHS 
Power Down VHH (Boot Block Unlock) to Chip 

100 100 ns Enable High 

lVPHEH (5) tvps Vpp High to Chip Enable High 100 100 ns 

lEHAX lAH Chip Enable High to Address Transition 10 10 ns 

lEHOV1 12' 3) Chip Enable High to Output Valid 7 7 llS 

IEHOV2 12· 31 Chip Enable High to Output Valid (Boot Block 0.4 0.4 sec Erase) 

lEHOV3 (2) Chip Enable High to Output Valid (Parameter 0.4 0.4 sec Block Erase) 

tEHOV4 (2) 
Chip Enable High to Output Valid (Main Block 0.7 0.7 sec Erase) 

tQVPH 151 tPHH Output Valid to Reset/Power Down High 0 0 ns 

tQVVPL (S) Output Valid to Vpp Low 0 0 ns 

IPHBR 14· 51 Reset/Power Down High to Boot Block Relock 100 100 ns 

Notes: 1. See Figure 3 and Table 8 for tim1ng measurements. 
2. Time 1s measured to Status Register Regd_g1vmg b1t b7 = '1'. 
3. For Program or Erase of the Boot Block RP must be at VHH. 
4. Time requ1red for Relocking the Boot Block. 
5. Sampled only, not 1 00% tested. 
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M28F411, M28F421 

Table 19. Byte Program, Erase Times 
(TA = 0 to 70°C; Vee= 5V ± 10% or 5V ± 5%) 

Parameter Test Conditions 
M28F411 /421 

Unit 
Min Typ Max 

Main Block Program Vpp = 12V±5% 1.2 4.2 sec 

Boot or Parameter Block Erase Vpp = 12V±5% 1 7 sec 

Main Block Erase Vpp = 12V±5% 2.4 14 sec 

Table 20. Byte Program, Erase Times 
(TA = -20 to 85°C, -40 to 85°C or -40 to 125°C; Vee= 5V ± 10% or 5V ± 5%) 

Parameter Test Conditions 
M28F411 /421 

Unit 
Min Typ Max 

Main Block Program Vpp= 12V±5% 1.4 5 sec 

Boot or Parameter Block Erase VPP = 12V±5% 1.5 10.5 sec 

Main Block Erase Vpp = 12V±5% 3 18 sec 

DEVICE OPERATION (cont'd) 

Output Disable. The data out~ts are high imped
ance wt@.n the Output Enable G is High with Write 
Enable W High. 

Standby,_ The memory is in standby when the Chip 
Enable E is High. The power consumption is re
duced to the standby level and the outputs are high 
impedance, ind~endent of the Output Enable G 
or Write Enable W inputs. 

Power Down. The memory is in Power Down when 
RP is low. The power consumption is reduced to 
the Power Down level, and Outputs are in hi@ 
impedance, in~pendant of the .Q!lip Enable E, 
Output Enable G or Write Enable W inputs. 

Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from 
the memories, the manufacturer code for SGS
THOMSON is 20h, and the device codes are OF6h 
for the M28F411 (Top Boot Block) and OFEh for the 
M28F421 (Bottom Boot Block). These codes allow 
programming equipment or applications to auto
matically match their interface to the characteristics 
of the particular manufacturer's product. 

The Electronic Signature is output by a Read Array 
operation when the voltage applied to A9 is at V1o, 
the manufacturer code is output when the Address 

input AD is Low and the device code when this input 
is High. Other Address inputs are ignored. 

Instructions and Commands 

The memories include a Command Interface (C. I.) 
which latches commands written to the memory. 
Instructions are made up from one or more com
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro
gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 1 
to 3 operations, the first of which is always a write -
operation and is followed by either a further write 
operation to confirm the first command or a read 
operation(s) to output data. 

A Status Register indicates the P/E.C. status 
Ready or Busy, the suspend/in-progress status of 
erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Program Supply voltage Vpp. 

The P/E.C. automatically sets bits b3 to b7 and 
clears bit b6 & b7. It cannot clear bits b3 to b5. The 
register can be read by the Read Status Register 
(RSR) instruction and cleared by the Clear Status 
Register (CLRS) instruction. The meaning of the 
bits b3 to b7 is shown in Table 7. Bits bO to b2 are 
reserved for future use (and should be masked out 
during status checks). 

_____________ ~ ~~©mg:~~~~------------2--"3_,33 
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M28F411, M28F421 

Figure 8. Memory Map, Byte-wide Addresses 

M28F411 TOP BOOT BLOCK 

AO-A18 

7FFFFh 

7COOOh 
7BFFFh 

7AOOOh 
79FFFh 

78000h 
77FFFh 

60000h 
5FFFFh 

40000h 
3FFFFh 

20000h 
1FFFFh 

OOOOOh 

Byte Wide 

16K BOOT BLOCK 

BK PARAMETER BLOCK 

SK PARAMETER BLOCK 

96K MAIN BLOCK 

128K MAIN BLOCK 

128K MAIN BLOCK 

128K MAIN BLOCK 

Read (AD) instruction. The Read instruction con
sists of one write operation giving the command 
OFFh. Subsequent read operations will read the 
addressed memory array content 

Read Status Register (RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con
troller is active. It consists of one write operation 
giving the command 70h. Subsequent Read opera
tions output the contents of the Status Register. 
The contents of th_§_ sta_!!Js register are latched on 
the f~ing~dge of E or G signals, and can be rea_Q_ 
unlli_ E or G returns to its initial high leveL Either E 
or G must be toggled to V1H to update the latch. 
Additionally, any read attempt during program or 
erase operation will automatically output the con
tents of the Status Register. 

Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command 90h followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code, 20h, is 
output when the address line AO is Low, and the 
device code, OF6h for the M28F411 or OFEh for the 
M28F421, when AO is High. 

Erase (EE) instruction. This instruction uses two 
write operations. The first command written is the 

M28F421 BOTIOM BOOT BLOCK 

AO-A18 

7FFFFh 

60000h 
5FFFFh 

40000h 
3FFFFh 

20000h 
1FFFFh 

08000h 
O?FFFh 

06000h 
05FFFh 

04000h 
03FFFh 

OOOOOh 

Byte Wide 

128K MAIN BLOCK 

128K MAIN BLOCK 

128K MAIN BLOCK 

96K MAIN BLOCK 

BK PARAMETER BLOCK 

BK PARAMETER BLOCK 

16K BOOT BLOCK 

A101291 

Erase Set-up command 20h. The second com
mand is the Erase Confirm command ODOh. During 
the input of the second command an address of the 
block to be erased is given and this is latched into 
the memory. If the second command given is not 
the Erase Confirm command then the status regis
ter bits b4 and b5 are set and the instruction aborts. 
Read operations output the status register after 
erasure has started. 

During the execution of the erase by the P/E.C., the 
memory accepts only the RSR (Read Status Reg
ister) and ES (Erase Suspend) instructions. Status 
Register bit b7 returns '0' while the erasure is in 
progress and '1' when it has completed. After com
pletion the Status Register bit b5 returns '1' if there 
has been an Erase Failure because erasure has 
not been verified even after the maximum number 
of erase cycles have been executed. Status Reg
ister bit b3 returns '1' if Vpp does not remain at VPPH 

level when the erasure is attempted and/or preced
ing. 

Vpp must be at VPPH when erasing, erase should 
not be attempted when Vpp < VPPH as the results 
will be uncertain. If Vpp falls below VPPH or RP goes 
Low the erase aborts and must be repeated, after 
having cleared the Status Register (Q!,RS). The 
Boot Block can only be erased when RP is also at 
VHH-

24133 ~ SGS-TH!OrJlSOru ----'-------------- b."'JjJ l':1D©Iil©~~~©WJ©>!C©0 ---------------
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Program (PG) instruction. This instruction uses 
two write operations. The first command written is 
the Program Set-up command 40h (or 1 Oh). A 
second write operation latches the Address and the 
Data to be written and starts the P/E.C. Read 
operations output the status register after the pro
gramming has started. 

Memory programming is only made by writing '0' in 
place of '1' in a byte. 

During the execution of the programming by the 
P/E.C., the memory accepts only the RSR (Read 
Status Register) instruction. The Status Register bit 
b7 returns '0' while the programming is in progress 
and '1' when it has completed. After completion the 
Status register bit b4 returns '1' if there has been a 
Program Failure. Status Register bit b3 returns a 
'1' if VPP does not remain at VPPH when program
ming is attempted and/or during programming. 
Vpp must be at VPPH when programming, program
ming should not be attempted when Vpp < VPPH 
as the results will be uncertain. Programming 
aborts if Vpp drops below VPPH or RP goes Low. If 
aborted the data may be incorrect. Then after 
having cleared the Status Register (CLRS), the 
memory must be erased and re-programmed. 

The Boot Block can only be programmed when RP 
is at VHH. 

Clear Status Register (CLRS) instruction. The 
Clear Status Register uses a single write operation 
which clears bits b3, b4 and b5, if latched to '1' by 
the P/E.C., to '0'. Its use is necessary before any 
new operation when an error has been detected. 

Era~e Suspend (ES) instruction. The Erase op
eration may be suspended by this instruction which 
consists of writing the command OBOh. The Status 
Register bit b6 indicates whether the erase has 
actually been suspended, b6 = '1 ', or whether the 
P/E.C. cycle was the last and the erase is com
pleted, b6 = '0'. During the suspension the memory 
~ill respond only to Read (RD), Read Status Reg
ISter (RSR) or Erase Resume (ER) instructions. 
Read operations initially output the status register 
while erase is suspended but, following a Read 
instruction, data from other blocks of the memory 
can be read. Vpp must be maintained at VPPH while 
erase is suspended. If Vpp does not remain at VPPH 
or the RP signal goes Low while erase is sus
pended then erase is aborted while bits b5 and b3 
of the status register are set. Erase operation must 
be repeated after having cleared the status regis
ter, to be certain to erase the block. 

M28F411, M28F421 

Erase Resume (ER) instruction. If an Erase Sus
pend instruction was previously executed, the 
erase operation may be resumed by giving the 
command ODOh. The status register bit b6 is 
cleared when erasure resumes. Read operations 
output the status register after the erase is re
sumed. The suggested flow charts for programs 
that use the programming, erasure and erase sus
pend/resume features of the memories are shown 
in Figure 9 to Figure 11. 

Programming. The memory can be programmed 
byte-by-byte. The Program Supply voltage Vpp 
must be applied before program instructions are 
fl!'{en, and if the programming is in the Boot Block, 
RP must also be raised to VHH to unlock the Boot 
Block. The Program Supply voltage may be applied 
continuously during programming. The program 
sequence is started by writing a Program Set-up 
command (40h) to the Command Interface, this is 
followed by writing the address and data byte or 
word to the memory. The Program/Erase Controller 
automatically starts and performs the programming 
after the second write operation, providing that the 
Vpp voltage (and RP voltage if programming the 
Boot Block) are correct. During the programming 
the memory status is checked by reading the status 
register bit b7 which shows the status of the PIE. C. 
Bit b7 = '1' indicates that programming is com
pleted. 

A full status check can be made after each 
byte/word or after a sequence of data has been 
programmed. The status check is made on bit b3 
for any possible Vpp error and on bit b4 for any 
possible programming error. 

Erase. The memory can be erased by blocks. The 
Program Supply voltage Vpp must be applied be
fore the Erase instruction is given, and if the Erase 
is of the Boot Block RP must also be raised to VHH 
to unlock the Boot Block. The Erase sequence is 
started by writing an Erase Set-up command (20h) 
to the Command Interface, this is followed by an 
address in the block to be erased and the Erase 
Confirm command (ODOh). The Program/Erase 
Controller automatically starts and performs the 
block erase, providing the Vpp voltage (and the RP 
voltage if the erase is of the Boot Block) is correct. 
During the erase the memory status is checked by 
reading the status register bit b7 which shows the 
status of the PIE. C. Bit b7 = '1' indicates that erase 
is completed. 

A full status check can be made after the block 
erase by checking bit b3 for any possible Vpp error, 
bits b5 and b6 for any command sequence errors 
(erase suspended) and bit b5 alone for an erase 
error. 

_____________ ~ ~~©m~~?~ ____________ 2=:5:::..:13:::=:3 
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Reset. Note that after any program or erase in
struction has completed with an error indication or 
after any Vpp transitions down to VPPL the Com
mand Interface must be reset by a Clear Status 
Register Instruction before data can be accessed. 

Automatic Power Saving 

The M28F411 and M28F421 memories place 
themselves in a lower power state when not being 
accessed. Following a Read operation, after a 
delay equal to the memory access time, the Supply 
Current is reduced from a typical read current of 
25mA (CMOS inputs) to less than 2mA. 

Power Down 

The memories provide a power down control input 
RP. When this signal is taken to below Vss + 0.2V 
all internal circuits are switched off and the supply 
current drops to typically Ogg_A and the program 
current to typically 0.1 j.tA. If RP is taken low during 
a memory read operation then the memory is 
de-selected and the outputs become high imped
ance. If RP is taken low during a program or erase 
sequence then it is aborted and the memory con
tent is no longer valid. 

Recovery from deep power down requires 300ns 
to a memory read operation, or 210ns to a com
mand write. On return from power down the status 
register is cleared to OOh. 

Power Up 

The Supply voltage Vee and the Program Supply 
voltage Vpp can be applied in any order. The mem
ory Command Interface is reset on power up to 
Read Memory_Array, but a negative transition of 
Chip Enable E or a change of the addresses is 
required to ensure valid data outputs. Care must 
~e taken to avoid writes to the memory when Vee 
IS above VLKO and Vpp powers up first. Writes can 
be inhibited by driving either E or W to V1H. The 
memory is disabled until RP is up to V1H. 

Supply Rails 
Normal precautions must be taken for supply volt
age decoupling, each device in a system should 
have the Vee and Vpp rails decoupled with a 0.1 J.LF 
capacitor close to the Vee and Vss pins. The PCB 
trace widths should be sufficient to carry the Vpp 
program and erase currents required. 

:::.26:::./3::..:3:....__ ____________ ~ ~~©n&~:~~~ --------------
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Figure 9. Program Flow-chart and Pseudo Code 

Vpp Low 
Error(!, 2) 

Program 
Error(!, 2) 

M28F411, M28F421 

PG instruction: 
- wnte 40h command 
- wnte Address & Data 
(memory enters read status 
state after the PG instruction) 

do: 
- rlll!d status register 

(E or G must be toggled) 

whileb7~ 1 

If b3 ~ 0, Vpp low error: 
- error handler 

If b4 = 0, Program error: 
-error handler 

AI01278 

Notes: 1. Status check of b3 (VPP Low) and b4 (Program Error) can be made after each byte/word programming or after a sequence. 
2. If a VPP Low or Program Erase is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operat1ons. 

~ SGS·lHOMSON 27/33 --------------- .,"'11 lililU©Iiil@"~"©'ii100!l<la _____________ .:::..:..;.::..::. 
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Figure 1 0. Erase Flow-chart and Pseudo Code 

Vpp Low 
Error(!) 

Command 
Sequence Error 

Erase 
Error(!) 

EE instruction: 
-write 20h command 
- wnte Block Address 

(A 12-A 17) & command ODOh 
(memory enters read status 
state after the EE instruction) 

do: 
- read status register 

{E or G must be toggled) 
1f EE Instruction given execute 
suspend erase loop 

while b7 = 1 

If b3 = 0, Vpp low error: 
- error handler 

If b4, b5 = 0, Command Sequence error: 
- error handler 

If b5 = 0, Erase error: 
- error handler 

AI01279 

Note: 1. If VPP Low or Erase Error is found, the Status Register must be cleared (CLRS instruction) before further PIE. C. operations. 

=-28:::../3::..:3;..._ ___________ £.V ~~tt&~&~Jl -------------
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Figure 11. Erase Suspend & Resume Flow-chart and Pseudo Code 

Read data from 
another block 

Erase 
Complete 

ES instruction: 
-write OBOh command 
(memory enters read register 
state after the ES instruction) 

do: 
-read status register 

(E or G must be toggled) 

while b7 = 1 

If b6 = 0, Erase completed 
(at this point the memory wich 
accept only the RD or ER instruction) 

RD instruction: 
- wnte OFFh command 
-one o more data reads 

from another block 

ER instruction: 
- wnte ODOh command 

to resume erasure 

A101280 

---------------------------- ~~~~~~~~qJ» ------------------------~29~/3~3 
615 



M28F411, M28F421 

Figure 12. Command Interface and Program Erase Controller Flow-diagram (a) 

A101286C 

Notes: 1. If no command is written, the Command Interface remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vee falls below VLKO, the Command Interface defaults to Read Array mode. 

2. PiE C. status (Ready or Busy) is read on Status Register bit 7. 

30/33 r=-= SGS·THOMSON ==--------------- A.""fl ltilU[:OOIQI~~[!G'iJTiil@l'lJD©ll ----------------
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Figure 13. Command Interface and Program Erase Controller Flow-diagram (b) 

8 

(READ STATUS) 

(ERASE RESUME) 

A101287B 

Note: 2. P/E.C. status (Ready or Busy) is read on Status Register b1t 7. 

_____________ ~ ~i~©m~~~~~ --------------'3::..C1.:..::'3~3 
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ORDERING INFORMATION SCHEME 

Example: M28F411 -80 X N 

Vee Range 
F 5V 

2 Bottom Boot 

Speed Power Supplies 

-70 70ns blank Vee± 10%, 

-80 SOns 
Vpp±5% 

-90 90ns 
X Vcc±5%, 

Vpp±5% 
-100 10Dns 

-120 120ns 

TR 

0 to 70 oc 
-40 to 125 oc 

5 -20 to 85 oc 
6 -40 to 85 oc 

Option 
TR Tape & Reel 

Packing 

Package 

N TSOP40 
10 x 20mm 

For a list of available options (Vee Range, Array Organisation, Speed, etc ... ) refer to the current Memory 
Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

"'-32.0./3""'3;....._ ___________ l:fi ~~@m~~%?~ ____________ _ 
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TSOP40- 40 lead Plastic Thin Small Outline, 10 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

D1 

E 

e 

L 

a 

N 

CP 

TSOP40 

Drawing is out of scale 

mm 

Typ Min 

o.os 
0.9S 

0.17 

0.10 

19.80 

18.30 

9.90 

0.50 

o.so 
oo 

40 

,-----
' ' 

N/2 

TSOP-a 

01 

D 

N 

inches 

Max Typ Min Max 

1.20 0.047 

0.1S 0.002 0.006 

1.0S 0.037 0.041 

0.27 0.007 0.011 

0.21 0.004 0.008 

20.20 0.780 0.795 

18.50 0.720 0.728 

10.10 0.390 0.398 

0.020 -

0.70 0.020 0.028 

so oo so 

40 

0.10 0.004 

~' 
' ' ' ' E 

i 

/ 
I 

! 
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M28V411 
M28V421 

LOW VOLTAGE 
4 Megabit (x 8, Block Erase) FLASH MEMORY 

• SMALL SIZE PLASTIC PACKAGE TSOP40 
• MEMORY ERASE in BLOCKS 

- One 16K Byte Boot Block (top or bottom lo
cation) with hardware write and erase pro
tection 

- Two 8K Byte Key Parameter Blocks 
- One 96K Byte Main Block 

- Three 128K Byte Main Blocks 

• 3.3V±0.3V SUPPLYVOLTAGE 
• 12V ± 10% or 5% PROGRAMMING VOLTAGE 

• 10,000 PROGRAM/ERASE CYCLES 
• PROGRAM/ERASE CONTROLLER 

• AUTOMATIC STATIC MODE 
• LOW POWER CONSUMPTION 

- 1 rnA Typical in Static Operation 
- 55f.!A Typical in Standby 

- 0.2f.IA Typical in Deep Power Down 
- 15/20mA Typical Operating Consumption 

• HIGH SPEED ACCESS TIME: 120ns 
• EXTENDED TEMPERATURE RANGES 

DESCRIPTION 

The M28V411 and M28V421 FLASH MEMORIES 
are non-volatile memories that may be erased 
electrically at the block level and programmed by 
byte. 

Table 1. Signal Names 

AO-A18 Address Inputs 

DQO-DQ7 Data Input I Outputs 

E Chip Enable 

G Output Enable 

-w Write Enable 

RP Reset/Power Down/Boot Block Unlock 

Vpp Program Supply 

Vee Supply Voltage 

Vss Ground 

December 1994 

TSOP40 (N) 
10 x20mm 

Figure 1. Logic Diagram 

AO-A18 

w 

E 

G 

19 

Vee Vpp 

M28V411 
M28V421 

Vss 

PRELIMINARY DATA 

8 

DQO-DQ7 

AI01405 

1/24 
Thrs rs prehmmary mformatron on a new product now m development or undergorng evaluatron. Detarls are subject to change wrthout notrce. 
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Table 2. Absolute Maximum Ratings (1) 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature grade 1 Oto 70 
grade 3 --40 to 125 ae 
grade 6 --40 to 85 

Ts1As Temperature Under Bias -50 to 125 oe 

TsTG Storage Temperature -65 to 150 oc 

Vlo (2,3) Input or Output Voltages -0.6 to 7 v 
Vee Supply Voltage -0.6 to 7 v 

VA9 121 A9 Voltage -0.6 to 13.5 v 

Vpp (2) Program Supply Voltage, during Erase -0.6 to 14 v 
or Programming 

VRP 121 RP Voltage -0.6 to 13.5 v 
Notes: 1. Except for the ratmg "Operatmg Temperature Range", stresses above those l1sted 1n the Table "Absolute Max1mum Rat1ngs" 

may cause permanent damage to the device. These are stress ratings only and operation of the dev1ce at these or any other 
conditions above those indicated in the Operating sections of this specification IS not 1mplied. Exposure to Absolute Max1mum 
Rating conditions for extended penods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Mmimum Voltage may undershoot to -2V dunng transition and for less than 20ns. 
3. Maximum DC voltage on 1/0 is Vee+ 0.5V, overshoot to 7V allowed for less than 20ns. 

Figure 2. TSOP Pin Connections 

A16 A17 

A15 Vss 
A14 Ne 

A13 NC 

A12 A10 

A11 DQ7 

A9 DOS 

AS D05 

w D04 

RP M28V411 Vee 
Vpp 

M28V421 vee 
DU 

(Normal) 
NC 

A18 DQ3 

A7 D02 

A6 D01 

A5 DOD 

A4 G 
A3 Vss 
A2 E: 
A1 AO 

Warning: NC = No Connections, DU = Don't Use 

DESCRIPTION (cont'd) 

The interface is directly compatible with most mi
croprocessors. TSOP40 (1 0 x 20mm) package is 
used. 

Organization 

The M28V411 and M28V421 are organized as 
512K x 8. Memory control is provided by Chip 
Enable, Output Enable and Write Enable inputs. A 
Reset/Power Down/Boot block unlock, tri-level in
put, places the memory in deep power down, nor
mal operation or enables programming and 
erasure of the Boot block. 

Blocks 

Erasure of the memories is in blocks. There are 7 
blocks in the memory address space, one Boot 
Block of 16K Bytes, two 'Key Parameter Blocks' of 
8K Bytes, one 'Main Block' of 96K Bytes, and three 
'Main Blocks' of 128K Bytes. The M28V411 mem
ory has the Boot Block at the top of the memory 
address space (7FFFFh) and the M28V421 locates 
the Boot Block starting at the bottom (OOOOOh). 
Erasure of each block takes typically 1 second and 
each block can be programmed and erased over 
10,000 cycles. 

The Boot Block is hardware protected from acci
dental programming or erasure depending on the 
RP signal. Program/Erase commands in the Boot 
Block are executed only when RP is at 12V. 

Block erasure may be suspended while data is read 
from other blocks of the memory, then resumed. 

2/24 r== SGS·THOMSON ---------------- lb."'f/J WJU©IM©~~ffi~@l!iu©§ ---------------
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Table 3. Operations 

Operation E G 

Read Byte VJL V1L 

Write Byte VJL VJH 

Output Disable VJL VJH 

Standby VJH X 

Power Down X X 

Table 4. Electronic Signature 

Code Device E G w 
Manufact. Code VJL VJL VJH 

Device Code 
M28V411 V1L VIL VIH 

M28V421 VJL VIL VIH 

Note: RP ~ V1H 

Bus Operations 

Six operations can be performed by the appropriate 
bus cycles, Read Byte from the Array, Read Elec
tronic Signature, Output Disable, Standby, Power 
Down and Write the Command of an Instruction. 

Command Interface 

Commands can be written to a Command Interface 
(C. I.) latch to perform read, programming, erasure 
and to monitor the memory's status. When power 
is first applied, on exit from power down or if Vee 
falls below VLKO, the command interface is reset to 
Read Memory Array. 

Instructions and Commands 

Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec
tronic Signature, Erase, Program, Clear Status 
Register, Erase Suspend and Erase Resume. An 
internal Program/Erase Controller (P/E.C.) handles 
all timing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 
operation to read data from the array, the Electronic 
Signature or the Status Register. 

For added data protection, the instructions for byte 
program and block erase consist of two commands 
that are written to the memory and which start the 
automatic P/E.C. operation. Byte programming 
takes typically 9!1S, block erase typically 1 second. 

M28V411, M28V421 

w RP DQO-DQ7 

V1H VJH Data Output 

V1L V1H Data Input 

VJH VJH Hi-Z 

X VJH Hi-Z 

X VJL Hi-Z 

AO A9 A1-A8 & A10-A18 DQO-DQ7 

VJL V1o Don't Care 20h 

VIH VID Don't Care OF7h 

VIH VID Don't Care OFFh 

Erasure of a memory block may be suspended in 
order to read data from another block and then 
resumed. A Status Register may be read at any 
time, including during the programming or erase 
cycles, to monitor the progress of the operation. 

Power Saving 

The M28V411 and M28V421 have a number of 
power saving features. Following a Read access 
the memory enters a static mode in which the 
supply current is typically 1 mA. A CMO§_ standby 
mode is entered whe.!!..!he Chip Enable E and the 
Reset/Power Down (RP) signals are at Vee, when 
the supply current drops to typically 601-lA. A deep 
power down mo~ is enabled when the Re
set/Power Down (RP) signal is at Vss, when the 
supply current drops to typically 0.21-lA. The time 
required to awake from the deep power down mode 
is 700ns maximum, with instructions to the C.l. 
recognised after 580ns. 

DEVICE OPERATION 

Signal Descriptions 

AO-A18 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 

A9 Address Input is also used for the Electronic 
Signature Operation. When A9 is raised to 12V the 
Electronic Signature may be read. The AO signal is 
used to read two bytes, when AO is Low the Manu
facturer code is read and when AO is High the 
Device code. 

_____________ ~ ~itm~'9lj ------------""'3"'"',2'"'"4 
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M28V411, M28V421 

Table 5. Instructions 

Mne- Instruction Cycles 
1st Cycle 2nd Cycle 

monic 
Operation Address (ll Data Operation Address<1> Data 

Read Read RD Memory 1+ Write X OFFh Read <21 
Address Data 

Array 

Read Status RSR Status 1+ Write X 70h Read 121 X 
Register Register 

Read Signature RSIG Electronic 3 Write X 90h Read <21 Adress <31 Signature 
Signature 

EE Erase 2 Write X 20h Write Block ODOh Address 

PG Program 2 Write X 40h or Write Address Data Input 10h 

Clear 
CLRS Status 1 Write X 50h 

Register 

ES Erase 1 Write X OBOh 
Suspend 

ER Erase 1 Write X ODOh 
Resume 

Notes: 1. X = Don't Care. 
2 The first cycle of the RD, RSR or RSIG instruction is followed by read operations to read memory array, Status Register 

or Electronic Signature codes. Any number of Read cycle can occur after one command cycle. 
3. Signature address bit AO=VIL will output Manufacturer code. Address bit AO=VIH Will output Device code. Other address bits are 

ignored. 

Table 6. Commands 

Hex Code Command 

DOh Invalid/Reserved 

10h Alternative Program Set-up 

20h Erase Set-up 

40h Program Set-up 

50h Clear Status Register 

70h Read Status Register 

90h Read Electronic Signature 

OBOh Erase Suspend 

ODOh Erase Resume/Erase Confirm 

OFFh Read Array 

DQO-DQ7 Data Input/Outputs. The data inputs, a 
byte to be programmed or a commanQ.to the C. I., 
are latc~d when both Chip Enable E and Write 
Enable W are active. The data output from the 

memory Array, the Electronic Signa!!,!re or Status 
Registe.>:._is valid when Chip Enable E and Output 
Enable G are active. The output is high impedance 
when the chip is deselected or the outputs are 
disabled. 

E Chip Enable. The Chip Enable activates the 
memory control logjc, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and re.Q.uces the power consumption to the standby 
level. E can also be used to control writing to the 
£Qmmand register and to the memory array, while 
W remains at a low level. Both addresses and data 
inputs are then latched on the rising edge of E. 
RP Reset/Power Down. This is a tri-level input 
which locks the Boot Block from programming and 
erasure, and allows the memory to be put in deep 
power down. 

When RP is High (up to 6.5V maximum) the Boot 
Block is lockeQ_and cannot be programmed or 
erased. When RP is above 11.4V the Boot Block is 
unlocked for programming or erasure. 

With RP Low the memory is in deep power down, 
and if RP is within Vss+0.2V the lowest supply 
current is absorbed. 

-"4/-=2_4 _____________ Eii ~~~©m~e,g~ _____________ _ 
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M28V411, M28V421 

Table 7. Status Register 

Mne- Bit Name Logic Definition Note monic Level 

'1' Ready Indicates the PIE. C. status, check during Program 
P/ECS 7 P/E.C. Status or Erase, and on completion before checking bits 

'0' Busy b4 or b5 for Program or Erase Success 

Erase '1' Suspended On an Erase Suspend instruction P/ECS and 
ESS 6 Suspend· ESS bits are set to '1'. ESS bit remains '1' until an 

Status '0' In progress or Erase Resume instruction is given. 
Completed 

'1' Erase Error ES bit is set to '1' if PIE. C. has applied the 
ES 5 Erase Status maximum number of erase pulses to the block 

'0' Erase Success without achieving an erase verify. 

'1' Program Error 
PS 4 Program 

Status Program '0' Success 

'1' Vpp Low, Abort 
VPPS 3 Vpp Status 

·o· VppOK 

2 Reserved 

1 Reserved 

0 Reserved 

Notes: Log1c level '1' 1s H1gh, '0' 1s Low. 

G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. 

W Write Enable. It controls writing to the Com
mand Register and Input Address and Data 
latches. Both Addresses and Data Inputs are 
latched on the rising edge of W. 

Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 

Vpp ±1 0% tolerance option is provided for applica
tion requiring maximum 1 00 write and erase cycles. 

Vee Supply Voltage. It is the main circuit supply. 

Vss Ground. It is the reference for all voltage 
measurements. 

Memory Blocks 

The memory blocks of the M28V411 and M28V421 
are shown in Figure 8. The difference between the 

PS bit set to '1' if the P/E.C. has failed to program 
a by1e. 

VPPS bit is set if the Vpp voltage is below 
VPPH(min) when a Program or Erase instruction 
has been executed. 

two products is simply an inversion of the block map 
to position the Boot Block at the top or bottom of 
the memory. The selection of the Boot Block at the 
top or bottom of the memory depends on the 
microprocessor needs. 

Each block of the memory can be erased sepa
rately, but only by one block at a time. The erase 
operation is managed by the P/E.C. but can be 
suspended in order to read from another block and 
then resumed. 

Programming and erasure of the memory is dis
abled when the program supply is at VPPL. For 
successful programming and erasure the program 
supply must be at VPPH. 

The Boot Block provides additional hardware secu
rity by use of the RP signal which must be at VHH 
before any program or erase operation will be 
executed by the PIE. C. on the Boot Block. 

-------------"-V ~f~©m2,m:~~li -------------=5::.:12:...:.4 
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M28V411, M28V421 

Table 8. AC Measurement Conditions 

SRAM Interface Levels EPROM Interface Levels 

Input Rise and Fall Times 

Input Pulse Voltages 

Input and Output Timing Ref. Voltages 

Figure 3. AC Testing Input Output Waveform 

SRAM Interface 

3V~1.5V 
ov 

EPROM Interface 

2.0V 

O.BV 

A101275 

Table 9 Capacitance <1l (TA 25 oc f- 1 MHz) - , -

~ 10ns ~ 10ns 

Oto3V 0.45V to 2.4V 

1.5V O.BV and 2V 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL ~ 30pF or 1 OOpF 

CL ~ 30pF for SRAM Interface 

CL ~ 1 OOpF for EPROM Interface 

CL includes JIG capacitance AI01276 

Symbol Parameter Test Condition Min Max Unit 

C1N Input Capacitance VIN =OV 6 pF 

Cour Output Capacitance Vour=OV 12 pF 

Note: 1. Sampled only, not 1 00% tested. 

Operations 

Operations are defined as specific bus cycles and 
signals which allow memory Read, Command 
Write, Output Disable, Standby, Power Dow~, and 
Electronic Signature Read. They are shown 1n Ta
ble 3. 

Read. Read operations are used to output the 
contents of the Memory Array, the Status Regis!~ 
or the Electronic Signature. Both Chip Enable E 
and Output Enable G must be !ow in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 

device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. The data read depends on the previous 
command written to the memory (see instructions 
RD, RSR and RSIG). 

Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programm~d. A write operation is initia.!g~ when 
Chip Enable E is L~ and Write Enable W 1s Low 
with Output Enable G High. Commands, Input Dag 
and Addresses are latched on the rising edge of W 
orE. 

~6/~22.4 ____________ ~ ~~©n&~:~~J» -------------
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M28V411, M28V421 

Table 10. DC Characteristics 
(TA = 0 to 70°C; Vee= 3V±0.3V; Vpp = 12V±5% or 12V±10%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current ov,; v,N,; Vee ±1 ~A 

ILO Output Leakage Current OV,; Vour,; Vee ±10 ~A 

Icc 1'· 31 
Supply Current (Read) TTL E = V1L. G = V1L, f = 5MHz 40 rnA 

Supply Current (Read) CMOS E = Vss, G = Vss. f = 5MHz 35 rnA 
- -

Supply Current (Standby) TTL rnA E = V1H. RP = V1H 3 
lcc1 131 

E = Vee± 0.2V, Supply Current (Standby) CMOS RP =Vee± 0.2V 150 ~ 

lcc2 131 Supply Current (Power Down) CMOS RP = Vss ± 0.2V 1.2 ~A 

lcc3 Supply Current (Program) Program in progress 50 rnA 

lcc4 Supply Current (Erase) Erase in progress 30 rnA 

Ices 121 Supply Current (Erase Suspend) E = v,H, Erase suspended 10 rnA 

lpp Program Leakage Current (Read or Vpp >Vee 200 ~A Standby) 

IPP1 Program Current (Read or Standby) Vrr,; Vee ±15 ~A 

IPP2 Program Current (Power Down) RP = Vss ± 0.2V 5 ~A 

IPP3 Program Current (Program) Program in progress 30 rnA 

IPP4 Program Current (Erase) Erase in progress 30 rnA 

lrrs Program Current (Erase Suspend) Erase suspended 200 ~A 

V1L Input Low Voltage --D.5 0.6 v 

V1H Input High Voltage 2 Vee+ 0.5 v 

VoL Output Low Voltage loL= 2mA 0.4 v 

VoH Output High Voltage loH =-2mA 2.4 v 

VrrL Program Voltage (Normal operation) 0 4.1 v 

Program Voltage (Program or Erase 11.4 12.6 v 
VPPH 

operations) 5% range 

Program Voltage (Program or Erase 10.8 13.2 v operations) 10% range 

V1o A9 Voltage (Electronic Signature) 11.4 13 v 

ho A9 Current (Electronic Signature) A9 = V1o 500 ~A 

VLKo Supply Voltage (Erase and Program lock- 2 v 
out) 

VHH Input Voltage (RP, Boot unlock) Boot Block Program or Erase 11.4 13 v 

Notes: 1. Automatic Power Savmg reduces Icc to,; 2m A typ1cal1n static operat1on. 
2. Current increases to Icc + Ices during a read operation. 
3. CMOS levels Vee± 0.2V and Vss ± 0.2V. TIL levels V1H and VIL. 

--------------~~~~~~~~~ ------------~7~~~4 
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M28V411, M28V421 

Table 11. Read AC Characteristics 
(TA = 0 to 70°C; Vee= 3.3V ± 0.3V; Vpp = 12V ± 5% or 12V ± 10%) 

M28V411 /421 

Symbol A It Parameter Test Condition 
-120 -150 -180 

Unit 
SRAM EPROM EPROM 

Interface Interface Interface 

Min Max Min Max Min Max 

Address Valid to - -
IAVAV IRe Next Address Valid E = VrL, G = VrL 120 150 180 ns 

Address Valid to - -
IAVQV lAce Output Valid E = VrL, G = VrL 120 150 180 ns 

Power Down High - -
IPHQV IPWH to Output Valid E = VrL, G = VrL 700 700 700 ns 

IELQX (1) 
Chip Enable Low to -

ILz Output Transition G=VrL 0 0 0 ns 

IELQV (2) 
Chip Enable Low to -

ICE Output Valid G =VrL 120 150 180 ns 

IGLQX (1) 
Output Enable Low -

loLZ to Output Transition E = VrL 0 0 0 ns 

IGLQV (2) 
Output Enable Low -

toE to Output Valid E=VrL 60 65 70 ns 

Output Enable High -
IEHQX loH to Output Transition G =VrL 0 0 0 ns 

IEHOZ (1) 
Chip Enable High -

50 55 60 1Hz to Output Hi-Z G=VrL ns 

Output Enable High -
0 IGHQX loH to Output Transition E=VrL 0 0 ns 

IGHQZ (1) 
Output Enable High -

45 50 55 !oF to Output Hi·Z E= VrL ns 

Address Transition - -
IAXQX loH to Output Transition E = VrL, G = VrL 0 0 0 ns 

Notes: I. S.ampled only, not I 00% tested. _ 
2. G may be delayed by up to IELav · IGLav after the falling edge of E without increasing tELov. 

~8'~24~----------------------- ~~~~~la~---------------------------
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Figure 5. Read Mode AC Waveforms 
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M28V411, M28V421 

Table 12. Write AC Characteristics, Write Enable Controlled 
(TA = 0 to 70°C; Vee= 3.3V ± 0.3V; Vpp = 12V ± 5% or 12V ± 10%) 

M28V411/421 

Symbol Alt Parameter 
-120 -150 

SRAM EPROM 
Interface Interface 

Min Max Min Max 

lAVAV !we Write Cycle Time 120 150 

IPHWL Ips Power Down High to Write Enable 1 1 Low 

lELWL tcs 
Chip Enable Low to Write Enable 0 0 Low 

IWLWH lwP Write Enable Low to Write Enable 100 100 High 

tovwH los Input Valid to Write Enable High 100 100 

lWHDX loH 
Write Enable High to Input 0 0 Transition 

IWHEH lcH 
Write Enable High to Chip Enable 10 10 High 

IWHWL twPH 
Write Enable High to Write Enable 50 50 Low 

IAVWH lAS Address Valid to Write Enable High 95 95 

tPHHWH I PHS 
Power Down VHH (Boot Block 200 200 Unlock) to Write Enable High 

lvPHWH lVPS Vpp High to Write Enable High 200 200 

twHAX lAH 
Write Enable High to Address 10 10 Transition 

twHOV1 (1• 21 Write Enable High to Output Valid 6 6 

lWHQV2 11 · 21 Write Enable High to Output Valid 0.3 0.3 (Boot Block Erase) 

lWHOV3 (1) Write Enable High to Output Valid 0.3 0.3 (Parameter Block Erase) 

lWHQV4 (1) Write Enable High to Output Valid 0.6 0.6 (Main Block Erase) 

tavPH tPHH 
Output Valid to Reset/Power Down 0 0 High 

tawPL Output Valid to Vpp Low 0 0 

lPHBR (3) Reset/Power Down High to Boot 200 200 Block Relock 

Notes: 1. lime is measured to Status Register Read.giving bit b7 = '1 '. 
2. For Program or Erase of the Boot Block RP must be at VHH· 
3. lime required for Relock1ng the Boot Block . 

-180 
Unit 

EPROM 
Interface 

Min Max 

180 ns 

1 j.lS 

0 ns 

100 ns 

100 ns 

0 ns 

10 ns 

50 ns 

95 ns 

200 ns 

200 ns 

10 ns 

6 115 

0.3 sec 

0.3 sec 

0.6 sec 

0 ns 

0 ns 

200 ns 
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M28V411, M28V421 

Table 13. Write AC Characteristics, Chip Enable Controlled 
(TA = 0 to 70°C; Vee= 3.3V ± 0.3V; Vpp = 12V ± 5% or 12V ± 10%) 

M28V411 /421 

Symbol A It Parameter 
·120 ·150 -180 

Unit 
SRAM EPROM EPROM 

Interface Interface Interface 

Min Max Min Max Min Max 

IAVAV twc Write Cycle Time 120 150 180 ns 

IPHEL Ips Power Down High to Chip 1 1 1 !lS Enable Low 

IWLEL tcs 
Write Enable Low to Chip 0 0 0 ns Enable Low 

IELEH lwP 
Chip Enable Low to Chip Enable 100 100 100 ns High 

tovEH los Input Valid to Chip Enable High 100 100 100 ns 

IEHDX loH 
Chip Enable High to Input 0 0 0 ns Transition 

lEHWH tcH 
Chip Enable High to Write 10 10 10 ns Enable High 

lEHEL lWPH 
Chip Enable High to Chip 50 50 50 ns Enable Low 

IAVEH lAs 
Address Valid to Chip Enable 95 95 95 ns High 

lPHHEH !PHS Power Down VHH (Boot Block 200 200 200 ns Unlock) to Chip Enable High 

IVPHEH tvps Vpp High to Chip Enable High 200 200 200 ns 

IEHAX IAH 
Chip Enable High to Address 10 10 10 ns Transition 

IEHQV1 (j, 21 Chip Enable High to Output Valid 6 6 6 115 

IEHQV2 (1, 21 Chip Enable High to Output 0.3 0.3 0.3 sec Valid (Boot Block Erase) 

IEHQV3 (1) 
Chip Enable High to Output 0.3 0.3 0.3 sec Valid (Parameter Block Erase) 

IEHQV4 (1) 
Chip Enable High to Output 0.6 0.6 0.6 sec Valid (Main Block Erase) 

tavPH tPHH Output Valid to Reset/Power 0 0 0 ns Down High 

IQWPL Output Valid to Vpp Low 0 0 0 ns 

IPHBR (3) Reset/Power Down High to Boot 200 200 200 ns Block Relock 

Note: 1. lime Is measured to Status Register Rea!UJivlng bit b7 = '1'. 
2. For Program or Erase of the Boot Block RP must be at V""· 
3. lime required for Relocking the Boot Block . 
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M28V411, M28V421 

Table 14. Byte Program, Erase Times 
(T A = 0 to ?oac; Vee = 3.3V ± 0.3V) 

Parameter Test Conditions 
M28VF411 /421 

Unit 
Min Typ Max 

Main Block Program Vpp = 12V±5% 1.2 4.2 sec 

Boot or Parameter Block Erase Vpp = 12V±5% 1 7 sec 

Main Block Erase Vpp= 12V±5% 2.4 14 sec 

Main Block Program Vpp = 12V ±10% 6 20 sec 

Boot or Parameter Block Erase Vpp=12V±10% 5.8 40 sec 

Main Block Erase Vpp = 12V ±10% 14 60 sec 

DEVICE OPERATION (cont'd) 

Output Disable. The data out~ts are high imped
ance w~n the Output Enable G is High with Write 
Enable W High. 

Standby,_ The memory is in standby when the Chip 
Enable E is High. The power consumption is re
duced to the standby level and the outputs are high 
impedance, ind~endent of the Output Enable G 
or Write Enable W inputs. 

Power Down. The memory is in Power Down when 
RP is low. The power consumption is reduced to 
the Power Down level, and Outputs are in hig!l 
impedance, in~pendant of the Chip Enable E, 
Output Enable G or Write Enable W inputs. 

Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from 
the memories, the manufacturer code for SGS
THOMSON is 20h, and the device codes are OF?h 
for the M28VF411 (Top Boot Block) and OFFh for 
the M28V421 (Bottom Boot Block). These codes 
allow programming equipment or applications to 
automatically match their interface to the charac
teristics of the particular manufacturer's product. 

The Electronic Signature is output by a Read Array 
operation when the voltage applied to A9 is at V10, 
the manufacturer code is output when the Address 
input AO is Low and the device code when this input 
is High. Other Address inputs are ignored. 

Instructions and Commands 

The memories include a Command Interface (C. I.) 
which latches commands written to the memory. 
Instructions are made up from one or more com
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro-

gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 1 
to 3 operations, the first of which is always a write 
operation and is followed by either a further write 
operation to confirm the first command or a read 
operation(s) to output data. 

A Status Register indicates the P/E.C. status 
Ready or Busy, the s,uspend/in-progress status of 
erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Program Supply voltage Vpp. 

The P/E.C. automatically sets bits b3 to b? and 
clears bit b6 & b?. It cannot clear bits b3 to b5. The 
register can be read by the Read Status Register 
(RSR) instruction and cleared by the Clear Status 
Register (CLRS) instruction. The meaning of the 
bits b3 to b? is shown in Table 7. Bits bO to b2 are 
reserved for future use (and should be masked out 
during status checks). 

Read (RD) instruction. The Read instruction con
sists of one write operation giving the command 
OFFh. Subsequent read operations will read the 
addressed memory array content. 

Read Status Register (RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con
troller is active. It consists of one write operation 
giving the command ?Oh. Subsequent Read opera
tions output the contents of the Status Register. 
The contents of th~ sta_hls register are latched on 
the f~ing~dge of E or G signals, and can be re"\Q. 
unlli_E or G returns to its initial high level. Either E 
or G must be toggled to VJH to update the latch. 
Additionally, any read attempt during program or 
erase operation will automatically output the con
tents of the Status Register. 

.;_14"""/2::..4 ____________ '-W ~~tm~~rr~~-------------
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Figure 8. Memory Map, Byte-wide Addresses 

M28V411 TOP BOOT BLOCK 

AO-A18 

7FFFFh 

7COOOh 
?BFFFh 

?AOOOh 
79FFFh 

78000h 
77FFFh 

60000h 
5FFFFh 

40000h 
3FFFFh 

20000h 
tFFFFh 

OOOOOh 

ByteWtde 

16K BOOT BLOCK 

BK PARAMETER BLOCK 

BK PARAMETER BLOCK 

96K MAIN BLOCK 

128K MAIN BLOCK 

128K MAIN BLOCK 

128K MAIN BLOCK 

Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command 90h followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code, 20h, is 
output when the address line AO is Low, and the 
device code, OF?h for the M28V411 orOFFh for the 
M28V421, when AO is High. 

Erase (EE) instruction. This instruction uses two 
write operations. The first command written is the 
Erase Set-up command 20h. The second com
mand is the Erase Confirm command ODD h. During 
the input of the second command an address of the 
block to be erased is given and this is latched into 
the memory. If the second command given is not 
the Erase Confirm command then the status regis
ter bits b4 and b5 are set and the instruction aborts. 
Read operations output the status register after 
erasure has started. 

During the execution of the erase by the PIE. C., the 
memory accepts only the RSR (Read Status Reg
ister) and ES (Erase Suspend) instructions. Status 
Register bit b? returns '0' while the erasure is in 

M28V411, M28V421 

M28V421 BOTTOM BOOT BLOCK 

AO-A18 

?FFFFh 

60000h 
5FFFFh 

40000h 
3FFFFh 

20000h 
1FFFFh 

08000h 
O?FFFh 

06000h 
05FFFh 

04000h 
03FFFh 

OOOOOh 

Byte Wide 

128K MAIN BLOCK 

128K MAIN BLOCK 

128K MAIN BLOCK 

96K MAIN BLOCK 

BK PARAMETER BLOCK 

BK PARAMETER BLOCK 

16K BOOT BLOCK 

AI01407 

progress and '1' when it has completed. After com
pletion the Status Register bit b5 returns '1' if there 
has been an Erase Failure because erasure has 
not been verified even after the maximum number 
of erase cycles have been executed. Status Reg
ister bit b3 returns '1' if Vpp does not remain at VPPH 
level when the erasure is attempted and/or preced
ing. 

Vpp must be at VPPH when erasing, erase should 
not be attempted when Vpp < VPPH as the results 
will be uncertain. If VPP falls below VPPH or RP goes 
Low the erase aborts and must be repeated, after 
having cleared the Status Register (CLRS). 

The Boot Block can only be erased when RP is also 
at VHH-

Program (PG) instruction. This instruction uses 
two write operations. The first command written is 
the Program Set-up command 40h (or 1 Oh). A 
second write operation latches the Address and the 
Data to be written and starts the P/E.C. Read 
operations output the status register after the pro
gramming has started. 

--------------~ ~~~©n&gm~_,~[j --------------'-'15::::12::...:_4 
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Memory programming is only made by writing '0' in 
place of '1' in a byte. 

During the execution of the programming by the 
P/E.C., the memory accepts only the RSR (Read 
Status Register) instruction. The Status Register bit 
b7 returns '0' while the programming is in progress 
and '1' when it has completed. After completion the 
Status register bit b4 returns '1' if there has been a 
Program Failure. Status Register bit b3 returns a 
'1' if Vpp does not remain at VPPH when program
ming is attempted and/or during programming. 
Vpp must be at VPPH when programming, program
ming should not be attempted when Vpp < VPPH 
as the results will be uncertain.:_Programming 
aborts if Vpp drops below VPPH or RP goes Low. If 
aborted the data may be incorrect. Then after 
having cleared the Status Register (CLRS), the 
memory must be erased and re-programmed. 

The Boot Block can only be programmed when RP 
is at VHH. 

Clear Status Register (CLRS) instruction. The 
Clear Status Register uses a single write operation 
which clears bits b3, b4 and b5, if latched to '1' by 
the P/E.C., to '0'. Its use is necessary before any 
new operation when an error has been detected. 

Erase Suspend (ES) instruction. The Erase op
eration may be suspended by this instruction which 
consists of writing the command OBOh. The Status 
Register bit b6 indicates whether the erase has 
actually been suspended, b6 = '1 ', or whether the 
P/E.C. cycle was the last and the erase is com
pleted, b6 = '0'. During the suspension the memory 
will respond only to Read (RD), Read Status Reg
ister (RSR) or Erase Resume (ER) instructions. 
Read operations initially output the status register 
while erase is suspended but, following a Read 
instruction, data from other blocks of the memory 
can be read. Vpp must be maintained at VPPH while 
erase is suspended. If Vpp does not remain at VPPH 
or the RP signal goes Low while erase is sus
pended then erase is aborted while bits b5 and b3 
of the status register are set. Erase operation must 
be repeated after having cleared the status regis
ter, to be certain to erase the block. 

Erase Resume (ER) instruction. If an Erase Sus
pend instruction was previously executed, the 
erase operation may be resumed by giving the 
command ODOh. The status register bit b6 is 
cleared when erasure resumes. Read operations 
output the status register after the erase is re
sumed. The suggested flow charts for programs 
that use the programming, erasure and erase sus-

pend/resume features of the memories are shown 
in Figure 9 to Figure 11. 

Programming. The memory can be programmed 
byte-by-byte. The Program Supply voltage Vpp 
must be applied before program instructions are 
gjy_en, and if the programming is in the Boot Block, 
RP must also be raised to VHH to unlock the Boot 
Block. The Program Supply voltage may be applied 
continuously during programming. The program 
sequence is started by writing a Program Set-up 
command (40h) to the Command Interface, this is 
followed by writing the address and data byte or 
word to the memory. The Program/Erase Controller 
automatically starts and performs the programming 
after the second write operation, providing that the 
Vpp voltage (and RP voltage if programming the 
Boot Block) are correct. During the programming 
the memory status is checked by reading the status 
register bit b7 which shows the status of the P/E.C. 
Bit b7 = '1' indicates that programming is com
pleted. 

A full status check can be made after each 
byte/word or after a sequence of data has been 
programmed. The status check is made on bit b3 
for any possible Vpp error and on bit b4 for any 
possible programming error. 

Erase. The memory can be erased by blocks. The 
Program Supply voltage Vpp must be applied be
fore the Erase instruction is given, and if the Erase 
is of the Boot Block RP must also be raised to VHH 
to unlock the Boot Block. The Erase sequence is 
started by writing an Erase Set-up command (20h) 
to the Command Interface, this is followed by an 
address in the block to be erased and the Erase 
Confirm command (ODOh). The Program/Erase 
Controller automatically starts and performs the 
block erase, providing the Vpp voltage (and the RP 
voltage if the erase is of the Boot Block) is correct. 
During the erase the memory status is checked by 
reading the status register bit b7 which shows the 
status of the P/E.C. Bit b7 = '1' indicates that erase 
is completed. 

A full status check can be made after the block 
erase by checking bit b3 for any possible Vpp error, 
bits b5 and b6 for any command sequence errors 
(erase suspended) and bit b5 alone for an erase 
error. 

Reset. Note that after any program or erase in
struction has completed with an error indication or 
after any Vpp transitions down to VPPL the Com
mand Interface must be reset by a Clear Status 
Register Instruction before data can be accessed. 

_16""'/2_4 ____________ ;:y ~i~~m2m~~~~ ____________ _ 
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Automatic Power Saving 

The M28V411 and M28V421 memories place 
themselves in a lower power state when not being 
accessed. Following a Read operation, after a 
delay equal to the memory access time, the Supply 
Current is reduced from a typical read current of 
20mA (CMOS inputs) to less than 2mA. 

Power Down 

The memories provide a power down control input 
RP. When this signal is taken to below Vss + 0.2V 
all internal circuits are switched off and the supply 
current drops to typically 0~ and the program 
current to typically 0.1 J!A. If RP is taken low during 
a memory read operation then the memory is de
selected and the outputs become high impedance. 
If RP is taken low during a program or erase 
sequence then it is aborted and the memory con
tent is no longer valid. 

Recovery from deep power down requires 700ns 
to a memory read operation, or 580ns to a com
mand write. On return from power down the status 
register is cleared to OOh. 

M28V411, M28V421 

Power Up 

The Supply voltage Vee and the Program Supply 
voltage Vpp can be applied in any order. The mem
ory Command Interface is reset on power up to 
Read Memory_ Array, but a negative transition of 
Chip Enable E or a change of the addresses is 
required to ensure valid data outputs. Care must 
~e taken to avoid writes to the memory when Vee 
IS above VLKO and Vpp powers up first. Writes can 
be inhibited by driving either E or W to VJH. The 
memory is disabled until RP is up to VJH. 

Supply Rails 

Normal precautions must be taken for supply volt
age decoupling, each device in a system should 
have the Vee and VPP rails decoupled with a 0.1 JlF 
capacitor close to the Vee and Vss pins. The PCB 
trace widths should be sufficient to carry the Vpp 
program and erase currents required. 

------------- J:..W ~~©m~,~~ll------------.!..!17.!.!12~4 
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Figure 9. Program Flow-chart and Pseudo Code 

Vpp Low 
Error(1, 2) 

Program 
Error(1, 2) 

PG instruction: 
-write 40h command 
-write Address & Data 
(memory enters read status 
state after the PG instruction) 

do: 
- rl!Pd 'lliltus register 

(E or G must be toggled) 

while b7 = 1 

If b3 = 0, Vpp low error: 
-error handler 

If b4 = 0, Program error: 
-error handler 

AI01278 

Notes: 1. Status check of b3 (VPP Low) and b4 (Program Error) can be made after each byte/word programming or after a sequence. 
2 If a Vpp Low or Program Erase is found, the Status Reg1ster must be cleared (CLRS instruction) before further P/E.C. operations. 
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Figure 10. Erase Flow-chart and Pseudo Code 

Vpp Low 
Error (1) 

Command 
Sequence Error 

Erase 
Error (1) 

EE Instruction: 
-write 20h command 
-write Block Address 

M28V411, M28V421 

(A12-A17) & command ODOh 
(memory enters read status 
state after the EE instruction) 

do: 
- read status register 

(E or G must be toggled) 
1f EE instructiOn g1ven execute 
suspend erase loop 

while b7 = 1 

If b3 = 0, Vpp low error: 
-error handler 

If b4, b5 = 0, Command Sequence error: 
-error handler 

If b5 = 0, Erase error: 
-error handler 

AI01279 

Note: 1. If VPP Low or Erase Error is found, the Status Register must be cleared (CLRS instruction) before further PIE C. operations 
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Figure 11. Erase Suspend & Resume Flow-chart and Pseudo Code 

640 

Read data from 
another block 

Erase 
Complete 

ES instruction: 
-write OBOh command 
(memory enters read reg1ster 
state after the ES instruction) 

do: 
-read status register 

(E or G must be toggled) 

while b7 ~ 1 

If b6 ~ 0, Erase completed 
(at this point the memory wich 
accept only the RD or ER instruction) 

RD instruction: 
-write OFFh command 
-one o more data reads 

from another block 

ER instruction: 
-write ODOh command 

to resume erasure 

AI01280 



M28V411, M28V421 

Figure 12. Command Interface and Program Erase Controller Flow-diagram (a) 

AI01286C 

Notes: 1. If no command is written, the Command Interface remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vee falls below VU<o, the Command Interface defaults to Read Array mode. 

2. PiE. C. status (Ready or Busy) is read on Status Register bit 7. 

-------------lV ~~©lH~~~~li --------------'2"-'1'-=/2'-'-4 
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Figure 13. Command Interface and Program Erase Controller Flow-diagram (b) 

B 

(READ STATUS) 

(ERASE RESUME) 

Al012878 

Note: 2. PiE. C. status (Ready or Busy) is read on Status Register b1t 7. 
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ORDERING INFORMATION SCHEME 

Example: M28V411 

Vee Range 

V 3.3V Top Boot 

2 Bottom Boot 

-120 120ns 

-150 150ns 

-180 180ns 

-80 N TR 

M28V411, M28V421 

o to 70 oc 

3 -40 to 125 oc 

6 -40 to 85 oc 

Option 

TR Tape & Reel 
Packing 

N TSOP40 
10 x 20mm 

For a list of available options (Vee Range, Array Organisation, Speed, etc ... ) refer to the current Memory 
Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

----------------------------~~~~~~~~~ _________________________ 2_3_~ __ 4 
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TSOP40- 40 lead Plastic Thin Small Outline, 10 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

D1 

E 

e 

L 

a 

N 

CP 
TSOP40 

Drawing is out of scale 

mm 

Typ Min 

o.os 
0.9S 

0.17 

0.10 

19.80 

18.30 

9.90 

o.so -
o.so 
oo 

40 

,-------
1 
I 

N/2 

TSOP-a 

01 

D 

Max 

1.20 

0.1S 

1.0S 

0.27 

0.21 

20.20 

18.SO 

10.10 

-
0.70 

so 

0.10 

E 

inches 

Typ Min 

0.002 

0.037 

0.007 

0.004 

0.780 

0.720 

0.390 

0.020 -
0.020 

oo 

40 

~' 
I I I 
I I I 

Max 

0.047 

0.006 

0.041 

0.011 

0.008 

0.79S 

0.728 

0.398 

-

0.028 

so 

0.004 
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M28F841 

8 Megabit (1 Meg x 8, Sector Erase) FLASH MEMORY 

• SMALL SIZE PLASTIC PACKAGES TSOP40 
and S044 

• MEMORY ERASE in SECTORS 
- 16 Sectors of 64K Bytes each 

• 5V ± 0.5V SUPPLY VOLTAGE 
• 12V ± 5% PROGRAMMING VOLTAGE 
• 1 00,000 PROGRAM/ERASE CYCLES per 

SECTOR 
• PROGRAM/ERASE CONTROLLER 

- Program Byte-by-Byte 
- Erase by Sector, Erase Suspend/Resume 

Ready/Busy Output 
• LOW POWER CONSUMPTION 

-: 301JA Typical in Standby 
- 0.211A Typical in Deep Power Down 

• HIGH SPEED ACCESS TIME: 100ns 
• EXTENDED TEMPERATURE RANGE 
• COMPATIBLE to 16 MEGABIT FLASH 

MEMORY 
- Equal Software Command Set 
- Pinout Compatible 

Table 1. Signal Names 

AO-A19 Address Inputs 

DQO-DQ7 Data Input I Outputs 

E: Chip Enable 

-
G Output Enable 

-w Write Enable 

-
RP Reset/Power Down 

-
RY/BY Ready/Busy Output 

Vpp Program & Erase Supply Voltage 

Vee Supply Voltage 

Vss Ground 

I 

February 1995 

~ 
\~ 

TSOP40 (N) 
10 x 20mm 

Figure 1. Logic Diagram 

vee Vpp 

PRELIMINARY DATA 

8044 (M) 

20 8 

DQO-DQ7 

RY/BY 

M28F841 

Vss 
A101026B 

1/25 
Th1s is preliminary information on a new product now in development or undergomg evaluation. Deta1ls are subject to change Without not1ce. 
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Figure 2A. TSOP Pin Connections 

A19 
A1S 
A17 
A16 
A15 
A14 
A13 
A12 

E" 
Vee 
Vpp 

RP 
A11 
A10 

A9 
AS 
A? 
A6 
A5 

M28F841 
(Normal) 

NC 
NC 
w 
G 
RY/BY 
007 
006 
005 
004 
Vee 
Vss 
Vss 
003 
002 
001 
DOD 
AO 
A1 
A2 

A4 -...::..::.... _ _, '-'r---=:..:..r--A3 

Warning: NC = No Connections 

Figure 2C. SO Pin Connections 

Vpp Vee 
RP E" 

A11 A12 
A10 A13 

A9 A14 
AS A15 
A? A16 
A6 A17 
A5 A18 
A4 A19 
NC NC 
NC NC 
A3 NC 
A2 NC 
A1 w 
AO G 

DOD RY/BY 
D01 DO? 
002 006 
D03 005 
Vss 004 
Vss Vee 

AI011378 

Warning: NC = No Connections 

2/25 
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Figure 28. TSOP Reverse Pin Connections 

NC A19 
NC A18 
w A17 
G A16 

RY/BY A15 
007 A14 
D06 A13 
005 A12 
004 E" 
Vee M28F841 Vee 
Vss (Reverse) Vpp 
Vss RP 
003 A11 
D02 A10 
001 A9 
DOO AS 

AO A? 
A1 A6 
A2 A5 
A3 A4 

Warning: NC =No Connections 

DESCRIPTION 

The M28F841 FLASH MEMORY product is a non· 
volatile memory that may be erased electrically at 
the sector level and programmed byte-by-byte. 
The interface is directly compatible with most mi· 
croprocessors. It is intended for computer file sys
tems and mass data storage applications. TSOP40 
and 8044 packages are used. The M28F841 is 
software and pin-out, footprint compatible with the 
M28V161, 16 Megabit FLASH Memory, with the 
simple substraction of an address line. 

Organization 

The organization is 1 Meg x 8 with Address lines 
AO-A19 and Data Input/Outputs DQ0-007. Mem
ory control is provided by Chip Enable, Output 
Enable and Write Enable inputs. A Reset/Power 
Down input places the memory in deep power 
down. A Ready/Busy output indicates the status of 
the internal Program/Erase Controller (PIE. C.). 

Sectors 

Erasure of the memory is in sectors. There are 16 
sectors in the memory address space, each of 64K 
bytes. Programming of each sector takes typically 
0.6 seconds and erasure 1.6 seconds, each sector 
may be programmed and erased over 1 00,000 
cycles. All sectors are protected from programming 



M28F841 

Table 2. Absolute Maximum Ratings (1) 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature grade 1 Oto70 
grade 3 -40to 125 oc 
grade 6 -40to 85 

Te1As Temperature Under Bias -50 to 125 oc 
TsTG Storage Temperature -65 to 150 oc 

v,o (2,3) Input or Output Voltages -o.6to7 v 
Vee Supply Voltage -o.6to 7 v 

Vpp 12) Program Supply Voltage, during Erase -Q.6to 14 v or Programming 

loUT 14> Output Short Circuit Current 100 rnA 

Notes: 1. Exceptfor the rat1ng "Operat1ng Temperature Range", stresses above those listed 1n the Table "Absolute Max1mum Ratings" 
may cause permanent damage to the device. These are stress rat1ngs only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum Voltage may undershoot to -2V during transition and for less than 20ns. 
3. Maximum DC voltage on 1/0 is Vee+ O.SV, overshoot to 7V allowed for less than 20ns. 
4. Only one output shorted at a t1me for no longer than 1 second. 

Table 3. Operations 

Operation E G w RP RY/BYI2> DQO-DQ7 

Read VIL VIL VIH VIH VoH Data Output 

Write VIL V1H V1L V1H VoLIVoH Data Input 

Output Disable VIL VIH VIH VIH VoH Hi-Z 

Standby VIH X X V1H VoH Hi-Z 

Power Down X X X V1L VoH Hi-Z 

Notes: 1, X = .lln. or VIH, Vpp = VPPL or VPPH 
2. RY/BY =VoL when the P/E.C. is executing a Sector Erase or Write operation. It is at VoH when the PIE. C. is not busy, in the Erase 

Suspend or Power Down modes. 

Table 4. Electronic Signature 

Code E G w 
Manufact. Code V1L V1L V1H 

Device Code ViL V1L V1H 

DESCRIPTION (cont'd) 

or erasure when the Reset/Power Down RP signal 
is Low. Sector erase may be suspended while data 
is read from other sectors of the memory, then 
resumed. 
Bus operations 
Five operations can be performed by the appropri
ate bus cycles, Read a Byte from the Array, Output 

RP AO RY/BY DQO· DQ7 

V1H V1L VoH 20h 

V1H V1H VoH OFCh 

Disable, Standby, Power Down and Write a Com
mand of an Instruction. 
Command Interface 
Commands can be written to a Command Interface 
(C. I.) latch to perform read, programming, erasure 
and to monitor then memory's status. When power 
is first applied, on exit from power down or if Vee 
falls below VLKO, the command interface is reset to 
Read Memory Array. 

'="= SGS•lHOMSON 3/25 
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Table 5. Instructions 

Mne- Instruction Cycles 
1st Cycle 2nd Cycle 

monic 
Operation Address '11 Data Operation Address (11 Data 

Read Read Data RD Memory 1+ Write X OFFh Read '21 
Array Address Output 

Read Status 
RSR Status 1+ Write X 70h Read '21 X Register 

Register Output 

Read Signature Code RSIG Electronic 3 Write X 90h Read '21 
Signature 

Adress (JJ Input 

EE Erase 2 Write X 20h Write Sector ODOh Address 

PG Program 2 Write X 40h or 10h Write Address Data Input 

Clear 
CLRS Status 1 Write X 50h 

Register 

ES Erase 1 Write X OBOh Suspend 

ER Erase 1 Write X ODOh Resume 

Noles: 1. X = Don't Care. 
2. The f1rst cycle of the RD, RSR or RSIG instruction is followed by read operations to Read Memory Array, Read Status Register 

or Read Electronic Signature codes. Any number or read cycles may be performed after an RD, RSR or RSIG instructions. 
3. Signature address bit AO=VIL will output Manufacturer code. Address bit AO=VIH Will output Device code. Other address b1ts are 

ignored. 

Table 6. Commands 

Hex Code Command 

OOh Invalid/Reserved 

10h Alternative Program Set-up 

20h Erase Set-up 

40h Program Set-up 

50h Clear Status Register 

70h Read Status Register 

90h Read Electronic Signature 

OBOh Erase Suspend 

ODOh Erase Resume/Erase Confirm 

OFFh Read Memory Array 1 Reset 

Instructions and Commands 

Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec
tronic Signature, Erase, Program, Clear Status 
Register, Erase Suspend and Erase Resume. An 
internal Program/Erase Controller handles all tim
ing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 
operation to read data from the Array, the Electronic 
Signature or the Status Register. 

For added data protection, the instructions for byte 
program and sector erase consist of two com
mands that are written to the memory and which 
start the automatic P/E.C. operation. Byte pro
gramming takes typically 9Jls, sector erase typically 
1.6 seconds. Erasure of a memory sector may be 
suspended in order to read data from another 
sector and then resumed. 

4/25 t==< SGS·lHOMSON .::..::.::.._ ______________ A."'fl l&ijU©Ill@~~~~@l\!JU~ ---------------
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Table 7. Status Register 

Mne- Bit Name Logic Definition Note monic Level 

'1' Ready The RY/BY output or the P/E.C. status bit may be 
checked during Program or Erase. The bit should P/ECS 7 P/E.C. Status be checked on completion before checking bits 

'0' Busy b4 or b5 for success. 

Erase '1' Suspended On an Erase Suspend instruction the ESS bit is 
set to '1' and the P/ECS bit remains at '1 '. ESS bit ESS 6 Suspend remains '1' until an Erase Resume instruction is Status '0' In Progress or given. Completed 

'1' Erase Error ES bit is set to '1' if PIE. C. has applied the 
ES 5 Erase Status maximum number of erase pulses to the block 

'0' Erase Success without achieving an erase verify. 

'1' Program Error 

PS 4 Program 
Status 

'0' Program 
Success 

'1' Vpp Low, Abort 

VPPS 3 Vpp Status 

'0' VppOK 

2 Reserved 

1 Reserved 

0 Reserved 

Note: Logic level '1' is High, '0' is Low. 

A Status Register may be read at any time, includ
ing during the programming or erase cycles, to 
monitor the progress of the operation. In addition a 
Ready/Busy output RY/BY indicates the status of 
the P/E.C. After Programming or Erasure the com
mand interface must be reset by giving the Read 
Memory Array instruction before the memory con
tents can be accessed. 

PS bit set to '1' if the PIE. C. has failed to program 
a byte or word. 

If PS and ES bits are set to '1' during a sector 
erase attempt, an improper command sequence 
was entered and the instruction should be given 
again. 

VPPS bit is set if the Vpp voltage is below 
VPPH{min) when a Program or Erase instruction is 
executed and the instruction is aborted. The 
Status Register must be cleared before another 
write or erase operation is attempted. 

Bits b2, b1 and bO are reserved for future use and 
should be masked out when polling the Status 
Register. 

Power Saving 
The M28F841 memory have a number of power 
saving features. A CMOS ..§tandby mode is entered 
when the Chip Enable E and the Reset/Power 
Down RP signals are at Vee, when the supply 
current drops to typically 30!JA. A deep power down 
mode is enabled when the Reset/Power Down 
signal RP is at Vss, when the supply current drops 
to typically 0.2!JA. The time required to awake from 
the deep power down mode is 1 JlS maximum, with 
instructions to the C.l. recognized after 400ns. 

-------------~ ~itm=~~~ --------------=5=/25 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall Times s 1 Ons 

Input Pulse Voltages 0 to 3V 

Input and Output Timing Ref. Voltages 1.5V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. • 

Figure 3. AC Testing Input Output Waveforms 

:: =><==)( 1.5V 

AI01417 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL Includes JIG capacitance 

AIOOB28 

Table 8. Capacitance <1> (TA = 25 oc f = 1 MHz ) 
' 

Symbol Parameter Test Condition Min Max Unit 

C1N Input Capacitance V1N = OV 8 pF 

GouT Output Capacitance VouT=OV 12 pF 

Note: 1. Sampled only, not 100% tested. 

DEVICE OPERATION 

Signal Descriptions 

AO-A19 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 

DQO-DQ7 Data Input/Outputs. The data inputs, a 
byte to be programmed or a command to the C.!:., 
are latched on the...![sing edge of Chip Enable E 
and Write Enable W, whichever occurs first. The 
data output from the memory Array, the Electronic 
Signatu~ or the Status Registe~ valid when Chip 
Enable E and Output Enable G are active. The 
output is high impedance when the chip is dese
lected or the outputs are disabled. 

E Chip Enable. The Chip Enable activates the 
memory control logjc, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and reQ!Jces the power consumption to the standby 
level. E can also be used to control writing to the 
C.l. and the memory Array while W remains at a 
low level. Both addresses and_data inputs are then 
latched on the rising edge of E. 

RP Reset/Power Down. This input allows the 
memory to be placed in a deep power down mode. 
If RP is within Vss ± 0.2V the lowest supply current 
is absorbed. 

RY/BY Read/Busy. This output indicates when the 
Program Erase Controller is executing a program 
or erase. It i~lways active, even during power 
down. If RY/BY is at VoL, the PIE. C. is active. 

G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. 

W Write Enable. This controls writing to the C. I., 
Address and Input Data latches. Both Addresses 
and Input Data are latched on the rising edge of W. 

Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 

Vee Supply Voltage. This is the main circuit sup
ply. 

Vss Ground. This is the reference for all the voltage 
measurements. 

;;;.6/=25~-----------15i/ ~~n&U'l~'l-------------
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Table 9. DC Characteristics 
(T A = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vee = 5V ± 0.5V; Vpp = 12V ± 5%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OV ~YIN~ Vee ±1 f!A 

ILO Output Leakage Current OV ~ VouT ~Vee ±10 f!A 

Icc (1· 31 Supply Current (Read) TTL E = Y1L, G = Y1L, f = SMHz 30 rnA 

Supply Current (Read) CMOS E = Vss, G = Vss, f = BMHz 20 rnA 
- -

Supply Current (Standby) TTL E = V1H, RP = V1H 1 rnA 
lcc1 !1' 31 

E = Vee± 0.2V, Supply Current (Standby) CMOS RP =Vee± 0.2V 100 f!A 

lcc2 (1, 31 Supply Current (Power Down) RP = Vss ± 0.2V 5 f!A 

lcc3 !1. 31 Supply Current (Program) By1e program in progress 30 rnA 

lcc4 (1.31 Supply Current (Erase) Sector Erase in progress 30 rnA 

Ices !1. 2' 31 Supply Current (Erase Suspend) E = Y1H, Erase suspended 6 rnA 

lpp Program Current (Read) Vpp >Vee 200 f!A 

IPP1 Program Current (Standby) Vpp ~Vee ±10 f!A 

IPP2 Program Current (Power Down) RP = Vss ± 0.2V 5 f!A 

IPP3 Program Current (Program) By1e program in progress 15 rnA 

IPP4 Program Current (Erase) Sector Erase in progress 10 rnA 

lpps Program Current (Erase Suspend) Erase suspended 200 f!A 

VIL Input Low Voltage -0.5 0.8 v 

v,H Input High Voltage 2 Vee+ 0.5 v 

VoL Output Low Voltage loL=2mA 0.4 v 

VoH Output High Voltage loH =-2mA 2.4 v 

VPPL 
Program Voltage (Normal 0 Vee+ 0.5 v operation) 

VPPH 
Program Voltage 11.4 12.6 v (Program or Erase operations) 

VLKO 
Supply Voltage 2 v (Program or Erase Lock-out) 

Notes: 1. Supply Current specified with lotrr {RY/BY} = 0. 
2. Current increases to Icc + Ices during a read operation with erase suspended. 
3. CMOS levels Vee± 0.2V and Vss ± 0.2V. TTL levels V1H and v,,, 

Memory Sectors 
There are 16, 64K Byte memory sectors. Each 
sector of the memory can be erased separately, but 
only one sector at a time. The erase operation is 
managed by the P/E.C. but can be suspended in 
order to read from another sector and then re
sumed. 

Programming and erasure of the memory is dis
abled when the Program Supply Voltage is at VPPL· 
For successful programming and erasure the Pro
gram Supply Voltage must be at VPPH throughout 
the operation. 

-------------l::ii ~!i~m~i!~Jj ____________ ...,07,;,:'2=5 
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Table 1 0. Read AC Characteristics 
(TA = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vee= SV ± O.SV; Vpp = 12V ± 5%) 

M28F841 

Symbol A It Parameter Test Condition 
-100 ·120 -150 Unit 

Min Max Min Max Min Max 

Address Valid to - -
IAVAV IRe Next Address Valid E = VJL, G = VJL 100 120 150 ns 

Address Valid to - -
IAVQV lAce Output Valid E = VJL, G = V1L 100 120 150 ns 

IPHQV IPWH 
Power Down High E = VJL, G = VJL 1 1 1 /lS to Output Valid 

IELQX (1) ILZ 
Chip Enable Low to 

G=VJL 0 0 0 ns Output Transition 

IELQV (2) Chip Enable Low to -
IcE Output Valid G =VJL 100 120 150 ns 

IGLQX (1) 
Output Enable Low -

toLZ to Output Transition E=VJL 0 0 0 ns 

IGLQV (2) 
Output Enable Low -

toE to Output Valid E=ViL 45 50 50 ns 

Output Enable High -
IEHQX loH to Output Transition G =VJL 0 0 0 ns 

IEHQZ (1) 
Chip Enable High -

1Hz to Output Hi-Z G =VJL 50 50 55 ns 

Output Enable High -
IGHQX toH to Output Transition E = VIL 0 0 0 ns 

IGHQZ (1) 
Output Enable High -

toF to Output Hi·Z E= V1L 30 40 50 ns 

IAXQX loH 
Address Transition E = VJL, G = VJL 0 0 0 ns to Output Transition 

Notes: 1. S.ampled only, not 100% tested. _ 
2. G may be delayed by up to IELav • IGLav after the falling edge of E without increasing tELav. 

Operations 

Operations are defined as specific bus cycles and 
signals which allow memory Read, Command 
Write, Output Disable, Standby, Power Down and 
Electronic Signature Read. They are shown in Ta
ble 3. 
Read. Read operations are used to output the 
contents of the Memory Array, the Status Regist~ 
or the Electronic Sj_gnature. Both Chip Enable E 
and Output Enable G must be Low in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 
device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. A read operation will output a byte on 
DOO-D07. 

The data read depends on the previous command 
written to the C.l. (see instructions RD, RSR and 
RSIG). 

Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programm_gd. A write operation is initiated when 
Chip Enable E is LQ!V and Write Enable W is Low 
with Output Enable G High. Commands, Input Da~ 
anQ_ Addresses are latched on the rising edge of W 
or E. As for read operations data is transferred on 
DOO-D07. 

Output Disable. The data outRJ:!ts are high imped
ance w~n the Output Enable G is High with Write 
Enable W High. 

~8/~25~-----------------------~~~~~~~~~---------------------------
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Figure 5. Read Mode AC Waveforms 
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Table 11. Byte Program, Erase Time 
{TA = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vee = 5V ± 0.5V) 

Parameter Test Conditions 
M28F841 

Unit 
Min Typ Max 

Block Program Vpp = 12Vt5% 0.6 2.1 sec 

Block Erase Vpp = 12V±5% 1.6 10 sec 

Table 12. Write AC Characteristics, Write Enable Controlled 
{T A = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vee = 5V ± 0.5V; Vpp = 12V ± 5%) 

M28F841 
Unit 

Symbol A It Parameter -100 -120 -150 

Min Max Min Max Min Max 

IAVAV twc Write Cycle Time 100 120 150 ns 

IPHWL (l) Ips Power Down High to Write Enable 1 1 1 J.lS Low 

IELWL tcs 
Chip Enable Low to Write Enable 0 0 0 ns Low 

IWLWX lwp Write Enable Low to Write Enable 40 40 40 ns Transition 

toVWH los Input Valid to Write Enable High 40 40 40 ns 

twHDX loH 
Write Enable High to Input 5 5 5 ns Transition 

IWHEH tcH 
Write Enable High to Chip Enable 10 10 10 ns High 

lwHWX IWPH 
Write Enable High to Write Enable 30 30 30 ns Transition 

IAVWH lAS Address Valid to Write Enable High 40 40 40 ns 

tVPHWH(l) tvps Vpp High to Write Enable High 100 100 100 ns 

tWHAX IAH 
Write Enable High to Address 5 5 5 ns Transition 

twHGL Write Enable High to Output 0 0 0 ns Enable Low 

twHRL Write Enable High to Ready Busy 100 100 100 
--

Low ns 

IWHOV1 121 Write Enable High to Output Valid 6 6 6 J.lS (Byte Program) 

tWHQV2 12• 31 Write Enable High to Output Valid 0.3 0.3 0.3 sec (Sector Erase) 

laWPX(l,2) tvPH Output Valid or Ready Busy High 0 0 0 ns to Vpp Transition 

Notes: 1. Sampled only, not 100% tested. _ 
2. Byte Program and Sector Erase durations are measured to completion as indicated by Status Register b7 = 1 or RYIBY = high. 

Vpp is held high until Status Register bHs b3, b4 and b5 Indicate Program or Sector Erase success. 
3. Temperature range 0 to 70 •e (grade 1) only . 
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M28F841 

Table 13. Write AC Characteristics, Chip Enable Controlled 
(TA = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vee= 5V ± 0.5V; Vpp = 12V ± 5%) 

M28F841 
Unit 

Symbol All Parameter -100 -120 -150 

Min Max Min Max Min Max 

tAVAV twc Write Cycle Time 100 120 150 ns 

tPHEL (1) Ips 
Power Down High to Chip Enable 1 1 1 J.lS Low 

IWLEL tws 
Write Enable Low to Chip Enable 0 0 0 ns Low 

IELEX tcp 
Chip Enable Low to Chip Enable 50 50 50 ns Transition 

IDVEH los Input Valid to Chip Enable High 40 40 40 ns 

IEHDX IDH 
Chip Enable High to Input 5 5 5 ns Transition 

IEHWH lcH 
Chip Enable High to Write Enable 5 5 5 ns High 

IE HEX IEPH 
Chip Enable High to Chip Enable 25 25 25 ns 
Transition 

IAVEH lAs Address Valid to Chip Enable High 40 40 40 ns 

IVPHEH (1) tvPS Vpp High to Chip Enable High 100 100 100 ns 

tEHAX tAH 
Chip Enable High to Address 5 5 5 ns 
Transition 

IEHGL 
Chip Enable High to Output 0 0 0 ns Enable Low 

tEHRL 
Chip Enable High to Ready Busy 100 100 100 ns Low 

IEHQV1 (2) 
Chip Enable High to Output Valid 6 6 6 J.lS (Byte Program) 

IEHQV2 (2• 3) 
Chip Enable High to Output Valid 0.3 0.3 0.3 sec (Sector Erase) 

tovvPx (1. 2) IVPH 
Output Valid or Ready Busy High 0 0 0 ns to Vpp Transition 

Notes: 1. Sampled only, not1 00% tested. _ 
2. Byte Program and Sector Erase durations are measured to completion as indicated by Status Register b7 = 1 or RY/BY = high. 

Vee is held h1gh until Status Register bits b3, b4 and b5 indicate Program or Sector Erase success. 
3. Temperature range 0 to 70 •c (grade 1) only. 
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Figure 8. Memory Map, Byte-wide Addresses 

TOP ADDRESS BOTTOM ADDRESS 

AO-A19 AO-A19 

OFFFFFh 

OEFFFFh 

ODFFFFh 

OCFFFFh 

OBFFFFh 

OAFFFFh 

64K BYTE SECTOR OFOOOOh 

OEOOOOh 

ODOOOOh 

OCOOOOh 

OBOOOOh 

OAOOOOh 

90000h 

SOOOOh 

70000h 

60000h 

50000h 

40000h 

30000h 

20000h 

10000h 

OOOOOh 

64K BYTE SECTOR 

64K BYTE SECTOR 

64K BYTE SECTOR 

--
--
--
--
--
--
--
--

9FFFFh 

SFFFFh 

?FFFFh 

6FFFFh 

SFFFFh 

4FFFFh 

3FFFFh 

2FFFFh 

1FFFFh 

OFFFFh 

64K BYTE SECTOR 

64K BYTE SECTOR 

64K BYTE SECTOR 

64K BYTE SECTOR 

Standby,_ The memory is in standby when the Chip 
Enable E is High. The power consumption is re
duced to the standby level and the outputs are high 
impedance, ind~endent of the Output Enable G 
or Write Enable W inputs. 

Power Down. The memory is in Power Down when 
RP is Low. The power consumption is reduced to 
the power down level and the outputs are hig!l 
impedance ind~endent of the Chip Enable E, 
Output Enable G or Write Enable W inputs. 

Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from the 
memory, the manufacturer code for SGS
THOMSON is 20h and the device code for the 
M28F841 is OFCh. These codes allow applications 
to match their interfaces to the characteristics of 
the particular manufacturer's product. 

The two Electronic Signature codes are output by 
a read operations with the Address line AO at V1L or 
V1H, following an instruction RSIG to the memory. 

Instructions and Commands 

The memory includes a Command Interface (C. I.) 
which latches commands written to the memory. 

A101494 

Instructions are made up from one or more com
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro
gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 
one to 3 operations, the first of which is always a 
write operation followed by either a further write 
operation to input address and data or to confirm 
the command, or a read operation to output data. 

A Status Register indicates the P/E.C. status 
Ready/Busy, the suspend/in-progress status of 
erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Vpp Program Supply Voltage. 

The P/E.C. sets status bits b3 to b7 and clears bit 
b6 & b7. It cannot clear bits b3 to b5. The status 
register can be read by the Read Status Register 
RSR instruction and cleared by the Clear Status 
Register CLRS instruction. The meaning of the 
register bits b3 to b7 is shown in Table 7. Bit bO to 
b2 are reserved for future use and should be 
masked out during status checks. 

The PIE. C. Ready/Busy status is also indicated by 
the RY/BY output. 
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Figure 9. Program Flow-chart and Pseudo Code 

PG Instruction: 
-write 40h command 
- write Address & Data 
(memory enters read status 
state after the PG instruction) 

do: 
-read status register 
while b7 = 1 
or: 
-check RY/BY output 

Low (0) = Busy 
High (1) = Ready 

see Note 1 

AI01423 

M28F841 

Note: 1. Status check of b7 can be made after each byte programming or after a sequence. 

Read (RD) instruction. The Read instruction con
sists of one write operation giving the command 
OFFh. Subsequent read operations will read data 
from the addressed byte of the memory array, until 
a new command is written to the C. I. 
Read Status Register (RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con
troller is active. It consists of one write operation 
giving the command 70h. Subsequent read opera
tions output the contents of the status regis!~. Th.!! 
contents are latched on the falling edge of E or G 

signals, and can be reaQ. untl!_E or G returns to its 
initial high level. Either E or G must be toggled to 
V;H to update the latch. Additionally, any read at
tempt during program or erase operation will auto
matically output the contents of the status register. 
Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command 90h, followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code is output 
when the address line AO is Low and the device 
code when AO is High. 
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Figure 10. Program Status Check Flow-chart and Pseudo Code 

Vpp Low 
Error(!) 

Program 
Error(!) 

If b3 = 1, Vpp low error: 
- error handler 

If b4 = 1 , Program error: 
- error handler 

AI01424 

Note: 1. If a VPP Low or Program error is found, the Status Register must be cleared (CLRS instruction) before further PIE. C. operations. 

Erase (EE) instruction. The memory can be 
erased in sectors. The Program Supply Voltage 
VPPH must be applied before the Erase {EE) in
struction is given. This instruction uses two write 
operations. The first command written is the Erase 
Set-up command 20h. The second is the Erase 
Confirm command ODOh. During the input of the 
second command an address within the sector to 
be erased is given and this is latched into the 
memory. If the second command given is not the 
Erase Confirm command then the status register 
bits b4 & b5 are set and the instruction aborts. Read 
operations output the status register after erasure 
has started. 
During the execution of the erase by the P/E.C., the 
memory accepts only the Read Status Register 
{RSR) or Erase Suspend {ES) instructions. Status 
Register bit b7 returns '0' while the erasure is in 
progress and '1' when it is completed. After com
pletion the Status Register bit b5 returns '1' if there 
has been an erase failure because erasure has not 
been verified after even the maximum number of 
erase pulses have been given. The Status Register 
bit b3 returns '1' if the Program Supply Voltage Vpp 
does not remain at VPPH when erasure is attempted 
and/or proceeding. 

Vpp must be at VPPH when erasing. Erase should 
not be attempted when Vpp < VPPH as the results 
will be uncertain. If Vpp falls below VppH or if RP 
goes Low the erase aborts and must be repeated, 
after having cleared the Status Register with the 
CLRS instruction. 

The execution of the erase by the P/E.C. is also 
indicated by the RY/BY output. 

A full status check can be made after sector erase. 
The status check is made on the Status Register 
bit b3 for any possible Vpp error, on bit b5 for an 
erase error or on both bits b4 & b5 for a command 
sequence error. 

Program {PG) instruction. The memory is pro
grammed byte-by-byte. The Program Supply Volt
age VPPH must be applied before the Program {PG) 
instruction is given and may be applied continu
ously during programming of a sequence of bytes. 
This instruction uses two write operations. The first 
command written is the Program Set-up command 
40h {or alternatively 1 Oh). A second write operation 
latches the address and input data and starts the 
P/E.C. execution. Read operations output the 
Status Register after programming has started. 

Memory programming is only made by writing a '0' 
in place of a '1' in a byte. To write a '1' in place of a 
'0' the Sector must first be erased to all '1 's . 
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Figure 11. Erase Flow-chart and Pseudo Code 

Notes: 1. An Erase Suspend may be executed during this loop. 
2. See separate flow-chart. 

During the execution of the programming the mem
ory accepts only the Read Status Register (RSR) 
instruction. The Status Register bit b7 returns '0' 
while programming is in progress and '1' when it is 
completed. After completion the Status Register bit 
b4 returns '1' if there has been a program failure. 
Status Register bit b3 returns a '1' if the Program 
Supply Voltage Vpp does not remain at VPPH when 
programming is attempted and/or during program
ming. 

Vpp must be at VPPH when programming. Program
ming should not be attempted when Vpp < VPPH as 

EE instruction: 
- wnte 20h command 
-write Sector Address (A 16-A20) 

& Command ODOh 
(memory enters read status register 
state after the EE instruction) 

do: 
-read status register 
while b7 = 1 (see Note 1) 
or: 
-check RY/BY output 

Low (0) = Busy 
High (1) = Ready 

see Note 2 

AI01425 

M28F841 

the results will be uncertain. Programming aborts 
if Vpp drops below VPPH or RP goes Low. If aborted 
the data may be incorrect, the Status Register must 
be cleared with the Clear Status Register (CLRS) 
instruction, the sector erased and reprogrammed. 

The execution of the pro9.@...mming by the PIE. C. is 
also indicated by the RY/BY output. 

A full status check can be made after each byte or 
after a sequence of bytes has been programmed. 
The status check is made on the Status Register 
bit b3 for any possible Vpp error and on bit b4 for a 
programming error. 

'="=' SGS-ntOMSON 17/25 --------------- IA"'f/ ~G©JJ@rn!Wi@WJ@~U©® -------------...:..:..:-==-
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Figure 12. Erase Status Check Flow-chart and Pseudo Code 

Vpp Low 
Error (1) 

Command 
Sequence Error 

Erase 
Error (1) 

If b3 = 1, Vpp low error: 
-error handler 

If b4, b5 = 1, Command Sequence error: 
-error handler 

If b5 = 1, Erase error: 
-error handler 

AI01426 

Note: 1. If Vpp Low or Erase error is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 

Clear Status Register (CLRS) instruction. This 
instruction uses a single write operation which 
clears the Status Register bits b3, b4 & b5 to '0'. 
The CLRS instruction reverts the device to the 
Read Array mode and is used before any new 
operation when errors have been detected during 
programming or erasure. 

Erase Suspend (ES) instruction. An Erase op
eration may be suspended by using this instruction 
which consists of writing the command OBOh. The 
Status Register bit b6 indicates wether the PIE. C. 
is suspended, bit b6 = '1 ', or whether the P/E.C. 
cycle was the last and the erase is complete, bit b6 
= '0'. During suspension the memory will respond 
only to Read (RD), Read Status Register (RSR) or 
Erase Resume (ER) instructions. Immediately fol
lowing the ES instruction, read operations initially 
output the contents of the Status Register while 
erase is suspended, but if a Read (RD) instruction 
is given data may be read from other sectors of the 
memory. The Program Supply Voltage Vpp must be 
maintained at VPPH while erase is suspended. If 

Vpp does not remain at VPPH or if the RP input goes 
Low, the erase operation is aborted and Status 
Register bits b3 & b5 are set. In this case the Status 
Register must be cleared and the erase operation 
repeated to be certain to erase the sector. 

Erase Resume (ER) instruction. If an Erase Sus
pend instruction has been previously executed, the 
erase operation may be resumed giving the com
mand ODOh. The Status Register bit b6 will be 
cleared when erase resumes. Read operations 
output the Status Register after the erase is re
sumed. 

Reset. After any error has occurred during pro
gramming or erase the Status Register must be 
cleared by giving the Clear Status Register instruc
tion before the memory array may be read. 

After a successful program or erase operation 
either the Read or Clear Status Register instruction 
must be given before the memory array may be 
read. 

.:..;18:.;;/2:;.;:5c._ ___________ ~ ~i~©IH~~9~ -------------
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Figure 13. Erase Suspend & Resume Flow-chart and Pseudo Code 

Read Data from 
any other Sector(s) 

ES instruction: 
-write OBOh command 
(memory enters read status register 
state after the ES instruction) 

do: 
- read status register 
while b7 ~ 1 
or: 
-check RY/BY output 

Low (0) ~ Busy 
High (1) ~ Suspended 

if b6 ~ 1, Erase is complete 

RD instruction: 
-write OFFh command 
-read one a more bytes 

from any other sector(s) 

ER instruction: 
-write ODOh command 

to resume erase 

AI01427 

~ SGS·THOMSON 19/25 ---------------- /lo.""'fl l'l'G©OO~UJ<©WJ©ii:JD©I§ ----------------'-=-'-
663 



M28F841 

Figure 14. Command Interface and Program Erase Controller Flow-diagram (a) 

AI01326 

Notes: 1. If no command is writlen, the Command Interface remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vee falls below VLKo, the Command Interface defaults to Read Array mode. 

2. PIE. C. status (Ready or Busy) is read on Status Register bit 7. 
3. Upon Erase command error, the P/E.C. defaults to Read status and sets bits b4 and b5 of the Status Register. Program and Erase 

commands will be accepted only after the Status Register has been reset by a CLRS command. 

::.20"'-/2::..:5;...._ ___________ ~ ~~m~J?lj ____________ _ 
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Figure 15. Command Interface and Program Erase Controller Flow-diagram (b) 

B 

AI01327 

Note: 2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 

_____________ lW ~~@m~~'= ___________ __,2::..:1.:.::12::::5 

665 



M28F841 

ORDERING INFORMATION SCHEME 

Example: M28F841 -100 N TR 

Speed Option 
-100 100ns M Oto70°C TR Tape & Reel 

-120 120ns N -40 to 125 oc Packing 

-150 150ns 6 -40to85 oc R Reverse Pinout 

.For a list of available options (Vee Range, Array Organisation, Speed, etc ... ) refer to the current Memory 
Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

==22::..:/2==5'---------------/.:;i ~~m.~'l-------------
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TSOP40 Normal Pinout - 40 lead Plastic Thin Small Outline, 12 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

01 

E 

e 

L 

a. 

N 

CP 

TSOP40 

Drawing is out of scale 

mm 

Typ Min 

o.os 

0.9S 

0.17 

0.10 

19.80 

18.30 

9.90 

o.so -

0.50 

oo 

40 

,-------
1 
I 

N/2 

01 

D 

Max 

1.20 

0.1S 

1.0S 

0.27 

0.21 

20.20 

18.50 

10.10 

0.70 

so 

0.10 

N 

E 

,_/ DIE ~ . 

dJ \~-- ---' "'==l c 
TSOP-a 

I 

inches 

Typ Min 

0.002 

0.037 

0.007 

0.004 

0.780 

0.720 

0.390 

0.020 -

0.020 

oo 

40 

~· 

I 

I I I 
I I I 

Max 

0.047 

0.006 

0.041 

0.011 

0.008 

0.795 

0.728 

0.398 

-

0.028 

so 

0.004 
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TSOP40 Reverse Pinout- 40 lead Plastic Thin Small Outline, 12 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

D1 

E 

e 

L 

a 

N 

CP 

TSOP40 

Drawing is out of scale 

mm 

Typ Min 

o.os 

0.9S 

0.17 

0.1.0 

19.80 

18.30 

9.90 

0.50 -
o.so 

oo 

40 

~---

~· 
I 
I 

01 

D 

Max 

1.20 

0.1S 

1.0S 

0.27 

0.21 

20.20 

18.50 

10.10 

-
0.70 

so 

0.10 

E 

N 

J DIE k . 
.)} \~-- ---' y c 
TSOP-b 

inches 

Typ Min 

0.002 

0.037 

0.007 

0.004 

0.780 

0.720 

0.390 

0.020 -
0.020 

oo 

40 

~· 
I I I 
I I I 

Max 

0.047 

0.006 

0.041 

0.011 

0.008 

0.795 

0.728 

0.398 

-

0.028 

so 

0.004 
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5044 - 44 lead Plastic Small Outline, 525 mils body width 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 2.42 2.62 0.095 0.10S 

A1 0.22 0.2S 0.009 0.010 

A2 2.25 2.S5 0.089 0.09S 

B 0.50 0.020 

c 0.10 0.25 0.004 0.010 

D 28.10 28.30 1.106 1.114 

E 13.20 1S.40 0.520 0.528 

e 1.27 - - 0.050 - -

H 15.90 16.10 0.626 0.6S4 

L 0.80 - - O.OS1 - -
a so - - so - -

N 44 44 

CP 0.10 0.004 

8044 

.~& Au rye 
D 

I 

I 
I 

E H ! 
I 
! 

SO·b 

Drawing is out of scale 
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M28V841 
LOW VOLTAGE 

8 Megabit (1 Meg x 8, Sector Erase) FLASH MEMORY 

• SMALL SIZE PLASTIC PACKAGES TSOP40 
and S044 

• MEMORY ERASE in SECTORS 
- 16 Sectors of 64K Bytes each 

• 3V ± 0.3V SUPPLY VOLTAGE 
• 12V ± 5% PROGRAMMING VOLTAGE 
• 100,000 PROGRAM/ERASE CYCLES per 

SECTOR 
• PROGRAM/ERASE CONTROLLER 

- Program Byte-by-Byte 
- Erase by Sector, Erase Suspend/Resume 

Ready/Busy Output 
• LOW POWER CONSUMPTION 

- 30!1A Typical in Standby 
- 0.2flA Typical in Deep Power Down 

• HIGH SPEED ACCESS TIME: 100ns 
• EXTENDED TEMPERATURE RANGE 
• COMPATIBLE to 16 MEGABIT FLASH 

MEMORY 
- Equal Software Command Set 
- Pinout Compatible 

Table 1. Signal Names 

AO-A19 Address Inputs 

DQO-DQ7 Data Input I Outputs 

E: Chip Enable 

-
G Output Enable 

-w Write Enable 

-
RP Reset/Power Down 

-
RY/BY Ready/Busy Output 

Vpp Program & Erase Supply Voltage 

Vee Supply Voltage 

Vss Ground 

February 1995 

TSOP40 (N) 
10 x 20mm 

Figure 1. Logic Diagram 

44 

Vee Vpp 

PRODUCT PREVIEW 

S044 (M) 

20 8 

DQO-DQ7 

RY/BY 

M28V841 

Vss 
AI01495 

1/25 
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Figure 2A. TSOP Pin Connections Figure 28. TSOP Reverse Pin Connections 

A19 
A18 
A17 
A16 
A1S 
A14 
A13 
A12 

E 
Vee M28V841 
Vpp (Normal) 

RP 
A11 
A10 

A9 
AS 
A7 
A6 
AS 
A4 

AI01496 

Warning: NC = No Connections 

Figure 2C. SO Pin Connections 

Vpp 
RP 

A11 
A10 

A9 
AS 
A7 
A6 
AS 
A4 

Ne 
Ne 
A3 
A2 
A1 
AO 

DQO 
DQ1 
DQ2 
DQ3 
Vss 
Vss 

AI01498 

Warning: Ne = No Connec1ions 

2/2S 
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Ne 
Ne 
w 
G 
RY/BY 
DQ7 
DQ6 
DQS 
DQ4 
Vee 
Vss 
Vss 
DQ3 
DQ2 
DQ1 
DQO 
AO 
A1 
A2 
A3 

Vee 
E 
A12 
A13 
A14 
A1S 
A16 
A17 
A1S 
A19 
Ne 
Ne 
Ne 
Ne 
w 
G 
RY/BY 
DQ7 
006 
DOS 
DQ4 
Vee 

Ne A19 
Ne A18 
w A17 
G A16 

RY/BY A1S 
DQ7 A14 
006 A13 
DQS A12 
DQ4 E 
Vee M28V841 Vee 
Vss (Reverse) Vpp 
Vss RP 
DQ3 A11 
DQ2 A10 
DQ1 A9 
DQO AS 

AO A7 
A1 A6 
A2 AS 
A3 A4 

A101497 

Warning: NC = No Connections 

DESCRIPTION 

The M28V841 FLASH MEMORY product is a non
volatile memory that may be erased electrically at 
the sector level and programmed byte-by-byte. 
The interface is directly compatible with most mi
croprocessors. It is intended for computer file sys
tems and mass data storage applications. TSOP40 
and S044 packages are used. The M28V841 is 
software and pin-out, footprint compatible with the 
M28V161, 16 Megabit FLASH Memory, with the 
simple substraction of an address line. 

Organization 

The organization is 1 Meg x 8 with Address lines 
AO-A19 and Data Input/Outputs DQ0-007. Mem
ory control is provided by Chip Enable, Output 
Enable and Write Enable inputs. A Reset/Power 
Down input places the memory in deep power 
down. A Ready/Busy output indicates the status of 
the internal Program/Erase Controller (P/E.C.). 

Sectors -

Erasure of the memory is in sectors. There are 16 
sectors in the memory address space, each of 64K 
bytes. Programming of each sector takes typically 
0.6 seconds and erasure 1.6 seconds, each sector 
may be programmed and erased over 100,000 
cycles. All sectors are protected from programming 

~~~~~~~9~ ----------------------------



M28V841 

Table 2. Absolute Maximum Ratings (1l 

Symbol J Parameter Value Unit 

TA Ambient Operating Temperature grade 1 0 to 70 
grade 3 -40 to 125 oc 
grade 6 -40 to 85 

Ts1As Temperature Under Bias -50 to 125 oc 
Tsm Storage Temperature -65 to 150 oc 

v,o (2,3) Input or Output Voltages -o.s to 5 v 

Vee Supply Voltage -o.s to 5 v 

Vpp 12l Program Supply Voltage, during Erase -o.s to 14 v or Programming 

loUT 14l Output Short Circuit Current 100 mA 

Notes: 1. Except for the ratmg "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Rat~ngs" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specif1cat1on is not implied. Exposure to Absolute Max1mum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS·THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum Voltage may undershoot to -2V dunng transition and for less than 20ns. 
3. Maximum DC voltage on 1/0 is Vee+ 0.5V, overshoot to 5V allowed for less than 20ns. 
4. Only one output shorted at a time for no longer than 1 second. 

Table 3. Operations 

Operation E G w -
RY/BY 12l RP DQO- 007 

Read v,L ViL ViH v,H VoH Data Output 

Write v,L V1H V1L v,H VoLiVoH Data Input 

Output Disable ViL V1H v,H v,H VoH Hi-Z 

Standby v,H X X v,H VoH Hi-Z 

Power Down X X X v,L VoH Hi-Z 

Notes: 1. X = .Yu. or V1H, VPP = VPPL or VPPH 
2. RYIBY ~VoL when the P/E.C. IS executing a Sector Erase or Write operation. It is at VoH when the P/E.C. is not busy, in the Erase 

Suspend or Power Down modes. 

Table 4. Electronic Signature 

Code E G w 
Manufact. Code V1L v,L v,H 

Device Code V1L v,L v,H 

DESCRIPTION (cont'd) 

or erasure when the ReseVPower Down RP signal 
is Low. Sector erase may be suspended while data 
is read from other sectors of the memory, then 
resumed. 

Bus operations 

Five operations can be performed by the appropri
ate bus cycles, Read a Byte from the Array, Output 

RP AO RY/BY DQ0-007 

v,H v,L VoH 20h 

v,H v,H VoH OFDh 

Disable, Standby, Power Down and Write a Com
mand of an Instruction. 

Command Interface 
Commands can be written to a Command Interface 
(C. I.) latch to perform read, programming, erasure 
and to monitor then memory's status. When power 
is first applied, on exit from power down or if Vee 
falls below VLKO, the command interface is reset to 
Read Memory Array. 

~ ~~m~l~~lj ____________ ....::3::.:,2:::::5 
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Table 5. Instructions 

Mne· Instruction Cycles 
1st Cycle 2nd Cycle 

monic 
Operation Address (t) Data Operation Address (ll Data 

Read 
Read '2l 

Read Data RD Memory 1+ Write X OFFh Address Output Array 

Read Status 
RSR Status 1+ Write X ?Oh Read (2) X Register 

Register Output 
-

Read 
Read (2) Signature Code RSIG Electronic 3 Write X 90h Adress (3l Input Signature 

EE Erase 2 Write X 20h Write Sector ODOh Address 

PG Program 2 Write X 40h or 10h Write Address Data Input 

Clear 
CLRS Status 1 Write X 50h 

Register 

ES Erase 1 Write X OBOh 
Suspend 

ER Erase 1 Write X ODOh 
Resume 

Notes: 1. X= Don't Care. 
2. The first cycle of the RD, RSR or RSIG instruction is followed by read operations to Read Memory Array, Read Status Register 

or Read Electronic Signature codes. Any number or read cycles may be performed after an RD, RSR or RSIG instructions. 
3. Signature address bit AO=VIL will output Manufacturer code. Address bit AO=VIH will output Dev1ce code. Other address bits are 

Ignored. 

Table 6. Commands Instructions and Commands 

Hex Code 

DOh 

10h 

20h 

40h 

50h 

70h 

90h 

OBOh 

ODOh 

OFFh 

Command 

Invalid/Reserved 

Alternative Program Set-up 

Erase Set-up 

Program Set-up 

Clear Status Register 

Read Status Register 

Read Electronic Signature 

Erase Suspend 

Erase Resume/Erase Confirm 

Read Memory Array I Reset 

Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec
tronic Signature, Erase, Program, Clear Status 
Register, Erase Suspend and Erase Resume. An 
internal Program/Erase Controller handles all tim
ing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 
operation to read data from the Array, the Electronic 
Signature or the Status Register. 

For added data protection, the instructions for byte 
program and sector erase consist of two com
mands that are written to the memory and which 
start the automatic P/E.C. operation. Byte pro
gramming takes typically 9fl.S, sector erase typically 
1.6 seconds. Erasure of a memory sector may be 
suspended in order to read data from another 
sector and then resumed. 

~4/=25~----------------------- ~~it~~~~9~---------------------------
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Table 7. Status Register 

Mne-
Bit Name Logic Definition Note monic Level 

'1' Ready The RY/BY output or the PIE. C. status bit may be 
checked during Program or Erase. The bit should P/ECS 7 P/E.C. Status be checked on completion before checking bits 

'0' Busy b4 or b5 for success. 

Erase '1' Suspended On an Erase Suspend instruction the ESS bit is 
set to '1' and the P/ECS bit remains at '1 '. ESS bit ESS 6 Suspend remains '1' until an Erase Resume instruction is Status '0' In Progress or 
given. Completed 

'1' Erase Error ES bit is set to '1 ·if PIE. C. has applied the 
ES 5 Erase Status maximum number of erase pulses to the block 

'0' Erase Success without achieving an erase verify. 

'1' Program Error PS bit set to '1' if the P/E.C. has failed to program 
a by1e or word. 

PS 4 Program 
If PS and ES bits are set to '1' during a sector Status 

'0' Program erase attempt, an improper command sequence 
Success was entered and the instruction should be given 

again. 

'1' Vpp Low, Abort VPPS bit is set if the Vpp voltage is below 

VPPS 3 Vpp Status 

'0' VppOK 

2 Reserved 

1 Reserved 

0 Reserved 

Note: Log1c level '1' 1s H1gh, '0' IS Low. 

A Status Register may be read at any time, inciud
ing during the programming or erase cycles, to 
monitor the progress of the operation. In addition a 
Ready/Busy output RY/BY indicates the status of 
the P/E.C. After Programming or Erasure the com
mand interface must be reset by giving the Read 
Memory Array instruction before the memory con
tents can be accessed. 

VPPH(min) when a Program or Erase instruction is 
executed and the instruction is aborted. The 
Status Register must be cleared before another 
write or erase operation is attempted. 

Bits b2, b1 and bO are reserved for future use and 
should be masked out when polling the Status 
Register. 

Power Saving 

The M28V841 memory have a number of power 
saving features. A CMOS .§tandby mode is entered 
when the Chip Enable E and the Reset/Power 
Down RP signals are at Vee, when the supply 
current drops to typically 30J.1A. A deep power down 
mode is enabled when the Reset/Power Down 
signal RP is at Vss, when the supply current drops 
to typically 0.2~tA. The time required to awake from 
the deep power down mode is lJlS maximum, with 
instructions to the C.l. recognized after 400ns. 

~ ~~©m=:~~li _____________ 5_/2_5 
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AC MEASUREMENT CONDITIONS 

Input Rise and Fall limes 

Input Pulse Voltages 

s; 10ns 

Oto3V 

Input and Output liming Ref. Voltages 1 .5V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

::~1.5V 
AI01417 

Figure 4. AC Testing Load Circuit 

DEVICE 
UNDER 
TEST 

t.3V 

T 
CL mcludes JIG capacitance 

AI01418 

Table 8. Capacitance <1> (TA = 25 ac f = 1 MHz ) 
' 

Symbol Parameter Test Condition Min Max Unit 

c,N Input Capacitance V1N = OV 8 pF 

Co liT Output Capacitance VouT=OV 12 pF 

Note: t. Sampled only, nett 00% tested. 

DEVICE OPERATION 

Signal Descriptions 

AO-A19 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 

DQO-DQ7 Data Input/Outputs. The data inputs, a 
byte to be programmed or a command to the C. I., 
are latched on the _rising edge of Chip Enable E 
and Write Enable W, whichever occurs first. The 
data output from the memory Array, the Electronic 
Signatu~ or the Status Registe~ valid when Chip 
Enable E and Output Enable G are active. The 
output is high impedance when the chip is dese
lected or the outputs are disabled. 

E Chip Enable. The Chip Enable activates the 
memory control logjc, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and re~ces the power consumption to the standby 
level. E can also be used to control writing to the 
C.l. and the memory Array while W remains at a 
low level. Both addresses and_data inputs are then 
latched on the rising edge of E . 

RP Reset/Power Down. This input allows the 
memory to be placed in a deep power down mode. 
If RP is within Vss ± 0.2V the lowest supply current 
is absorbed. 

RY/BY Read/Busy. This output indicates when the 
Program Erase Controller is executing a program 
or erase. It i~lways active, even during power 
down. If RY/BY is at VoL, the P/E.C. is active. 

G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. 

W Write Enable. This controls writing to the C. I., 
Address and Input Data latches. Both Addresses 
and Input Data are latched on the rising edge of W. 
Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 

Vee Supply Voltage. This is the main circuit sup
ply. 

Vss Ground. This is the reference for all the voltage 
measurements. 

.:::.6/=25::...._ ___________ ~ litn&¥~~~~Jl 
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Table 9. DC Characteristics 
(TA = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vee= 3.3V ± 0.3V; Vpp = 12V ± 5%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OV $ V1N S Vee ±1 flA 

ILO Output Leakage Current OV s Vour s Vee ±10 J.lA 

Icc 11 ·3) 
Supply Current (Read) TTL E = VJL, G = VJL, f = 8MHz 30 rnA 

- -
Supply Current (Read) CMOS E = Vss, G = Vss, f = 8MHz 20 rnA 

Supply Current (Standby} TTL E = VJH, RP = VJH 1 rnA 
lee1 11 ' 3) 

E =Vee± 0.2V, Supply Current (Standby) CMOS RP = Vee± 0.2V 100 flA 

lee2 11 ·3) Supply Current (Power Down) RP = Vss ± 0.2V 5 flA 
lee3 11 · 3) Supply Current (Program) By1e program in progress 30 rnA 

lee4 11 ·3) Supply Current (Erase) Sector Erase in progress 30 rnA 

lees (1. 2. 3) Supply Current (Erase Suspend) 
-
E = VJH, Erase suspended 6 rnA 

(pp Program Current (Read) Vpp >Vee 200 (lA 

IPP1 Program Current (Standby) Vpp S Vee ±10 flA 

IPP2 Program Current (Power Down) RP = Vss ± 0.2V 5 flA 

IPP3 Program Current (Program) Byte program in progress 15 rnA 

IPP4 Program Current (Erase) Sector Erase in progress 10 rnA 

)pps Program Current (Erase Suspend) Erase suspended 200 flA 

VJL Input Low Voltage -0.5 0.8 v 
VJH Input High Voltage 2 Vee+ 0.3 v 
VoL Output Low Voltage loL=2mA 0.4 v 
VoH Output High Voltage loH =-2mA 2.4 v 

VPPL 
Program Voltage (Normal 0 Vee+ 0.3 v operation) 

VPPH 
Program Voltage 11.4 12.6 v 
(Program or Erase operations) 

VLKO Supply Voltage 2 v (Program or Erase Lock-out) 

Notes: 1. Supply Current specified w1th lour (RY/BY) = 0. 
2. Current increases to Icc + Ices during a read operation with erase suspended. 
3. CMOS levels Vee± 0.2V and Vss ± 0.2V. TTL levels V1H and VJL. 

Memory Sectors 
There are 16, 64K Byte memory sectors. Each 
sector of the memory can be erased separately, but 
only one sector at a time. The erase operation is 
managed by the PIE. C. but can be suspended in 
order to read from another sector and then re
sumed. 

Programming and erasure of the memory is dis
abled when the Program Supply Voltage is at VPPL· 
For successful programming and erasure the Pro
gram Supply Voltage must be at VPPH throughout 
the operation. 

_____________ ~ ~~@mg:~~~/j ____________ _:.7.:..:,2:::.5 
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Table 1 0. Read AC Characteristics 
(TA = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vee= 3.3V ± 0.3V; VPP = 12V ± 5%) 

M28V841 

Symbol All Parameter Test Condition -100 -120 -150 Unit 

Min Max Min Max Min Max 

IAVAV IRe 
Address Valid to 

E = VIL, G = VIL 100 120 150 ns 
Next Address Valid 

IAVQV lAce 
Address Valid to 

E = V!L, G = V!L 100 120 150 ns Output Valid 

Power Down High - -
IPHQV IPWH to Output Valid E = V1L, G = V1L 1 1 1 ~s 

IELQX (1) 
Chip Enable Low to -

ILZ Output Transition G =VIL 0 0 0 ns 

IELQV (2) IcE 
Chip Enable Low to G =VIL 100 120 150 ns 
Output Valid 

IGLQX (1) 
Output Enable Low -

0 loLZ to Output Transition E = V1L 0 0 ns 

IGLQV (2) 
Output Enable Low -

toE to Output Valid E = V1L 45 50 50 ns 

Output Enable High -
IEHQX loH to Output Transition G =VIL 0 0 0 ns 

IEHQZ (1) 
Chip Enable High -

55 1Hz to Output Hi-Z G =VIL 50 50 ns 

Output Enable High -
IGHQX loH to Output Transition 

E = VIL 0 0 0 ns 

tGHQZ (1) toF 
Output Enable High 

E=VIL 30 40 50 ns 
to Output Hi-Z 

Address Transition - -
0 tAx ax toH to Output Transition E = VIL, G = VIL 0 0 ns 

Notes: 1. S.ampled only, not 100% tested. _ 
2. G may be delayed by up to tELav - toLav after the falling edge of E without increasing tELav. 

Operations 

Operations are defined as specific bus cycles and 
signals which allow memory Read, Command 
Write, Output Disable, Standby, Power Down and 
Electronic Signature Read. They are shown in Ta
ble 3. 

Read. Read operations are used to output the 
contents of the Memory Array, the Status Regis!~ 
or the Electronic SJgnature. Both Chip Enable E 
and Output Enable G must be Low in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 
device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. A read operation will output a byte on 
DOO-D07. 

The data read depends on the previous command 
written to the C.l. (see instructions RD, RSR and 
RSIG). 

Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programmed. A write operation is initiated when 
Chip Enable E is LQ_w and Write Enable W is Low 
with Output Enable G High. Commands, Input Data 
anc:!_ Addresses are latched on the rising edge of W 
or E. As for read operations data is transferred on 
DOO-D07. 

Output Disable. The data outR_l,!ts are high imped
ance w~n the Output Enable G is High with Write 
Enable W High. 

=8/=25~-----------------------~~~~~~91---------------------------
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M28V841 

Table 11. Byte Program, Erase Time 
(T A = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vee = 3.3V ± 0.3V) 

Parameter Test Conditions 
M28V841 

Unit 
Min Typ Max 

Block Program Vpp = 12V±5% 0.6 2.1 sec 

Block Erase Vpp = 12V±5% 1.6 10 sec 

Table 12. Write AC Characteristics, Write Enable Controlled 
(T A = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vee = 3.3V ± 0.3V; Vpp = 12V ± 5%) 

M28V841 
Unit 

Symbol A It Parameter -100 -120 -150 

Min Max Min Max Min Max 

IAVAV twc Write Cycle Time 100 120 150 ns 

IPHWL (l) Ips Power Down High to Write Enable 1 1 1 J.lS Low 

IELWL lcs 
Chip Enable Low to Write Enable 0 0 0 ns Low 

IWLWX lwP 
Write Enable Low to Write Enable 40 40 40 ns Transition 

tovwH los Input Valid to Write Enable High 40 40 40 ns 

IWHDX IDH 
Write Enable High to Input 5 5 5 ns Transition 

IWHEH lcH Write Enable High to Chip Enable 10 10 10 ns High 

IWHWX IWPH Write Enable High to Write Enable 30 30 30 ns Transition 

IAVWH lAs Address Valid to Write Enable High 40 40 40 ns 

IVPHWH(l) lvPs Vpp High to Write Enable High 100 100 100 ns 

IWHAX IAH Write Enable High to Address 5 5 5 ns Transition 

twHGL 
Write Enable High to Output 0 0 0 ns Enable Low 

IWHRL 
Write Enable High to Ready Busy 100 100 100 ns Low 

IWHQV1 (2) Write Enable High to Output Valid 6 6 6 J.lS (Byte Program) 

IWHQV2 (2. a) Write Enable High to Output Valid 0.3 0.3 0.3 sec (Sector Erase) 

tawPx 11 ·2> IV PH Output Valid or Ready Busy High 0 0 0 ns to Vpp Transition 

Notes: 1. Sampled only. not 100% tested. _ 
2. Byte Program and Sector Erase durations are measured to completion as indicated by Status Register b7 = 1 or RY/BY = high. 

Ypp is held high until Status Register bits b3, b4 and b5 indicate Program or Sector Erase success. 
3. Temperature range 0 to 70 "e (grade 1) only . 
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680 



I 
I ~ 

~J.q 
~~~~ 
~~ 
"'o I ;== :lilcn 
~o 

~z 

m ~-oo 1\) 
~ 01 

AO·A19 

r--"OGMM 0" "'"" i 
tAVAV 

-... I..-
VALID 

~tAVWH WHAX : 

"E 

<3 

w 

DOO·D07 

RP 

RYIBY 

Vpp 

hi-tELWL 

tWLWX 

tDVWH I 
v 

COMMAND '\. 

tPHWL 

.J 

tVPHWH 

...J. 

!+---- POWER-UP AND 
SET·UP COMMAND 

1 
:1 tWHEH 

tWHWX 

.I tWHDX 

'I 

: 

Note: Command Input and Status Register Read output is on DQO-DQ7 only. 

........... 

........... 

t' : .I ,.---······ 
i \ 

t 

CMDorDATA ....... 

.......... ' 

~tWHR 

......... 

.......... 

-- CONFIRM __.; 
COMMAND OR 

DATA INPUT 

. .. .. ..... .. l 

~~~--- } : r-
HQV1,2 

STATUS REGISTER 

I• ~I tOVVPX, 

\ 
4----- READ STATUS __...; 

REGISTER OR 
RY/BY 

AI01492 

'TI cO. 
c: 
;; 
?> 
'tl a 

(C 

iil 
3 
J20 
m 
iil 
en 
CD 

f) 

~ 
!2. 
0 

3 
Y' 
:lEI 
0 
0 
::I 

~ 
iD c. 

:s: 
"' co 
< co 
.j:> ..... 



M28V841 

Table 13. Write AC Characteristics, Chip Enable Controlled 
(TA = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vee= 3.3V ± 0.3V; Vpp = 12V ± 5%) 

M28V841 
Unit 

Symbol All Parameter -100 -120 -150 

Min Max Min Max Min Max 

;AVAV !we Write Cycle Time 100 120 150 ns 

IPHEL (1) Ips Power Down High to Chip Enable 1 1 1 f!S Low 

IWLEL tws Write Enable Low to Chip Enable 0 0 0 ns Low 

IE LEX lcp Chip Enable Low to Chip Enable 50 50 50 ns Transition 

IDVEH tos Input Valid to Chip Enable High 40 40 40 ns 

IEHDX loH Chip Enable High to Input 5 5 5 ns Transition 

IEHWH tcH 
Chip Enable High to Write Enable 5 5 5 ns High 

IEHEX IE PH 
Chip Enable High to Chip Enable 25 25 25 ns Transition 

IAVEH lAs Address Valid to Chip Enable High 40 40 40 ns 

IVPHEH (1) lvps Vpp High to Chip Enable High 100 100 100 ns 

IEHAX IAH 
Chip Enable High to Address 5 5 5 ns Transition 

IEHGL 
Chip Enable High to Output 0 0 0 ns Enable Low 

IEHRL Chip Enable High to Ready Busy 100 100 100 ns Low 

IEHQV1 (2) Chip Enable High to Output Valid 6 6 6 f!S (By1e Program} 

IEHQV2 12· a) Chip Enable High to Output Valid 0.3 0.3 0.3 sec (Sector Erase} 

tawPx 11 · 21 IVPH Output Valid or Ready Busy High 0 0 0 ns to Vpp Transition 

Notes: 1. Sampled only, not 100% tested. _ 
2. Byte Program and Sector Erase durations are measured to completion as indicated by Status Register b7 = 1 or RY/BY =high. 

VPP is held high until Status Register bits b3, b4 and b5 indicate Program or Sector Erase success. 
3. Temperature range 0 to 70 oe (grade 1) only . 
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M28V841 

Figure 8. Memory Map, Byte-wide Addresses 

TOP ADDRESS BOTTOM ADDRESS 

AO-A19 AO-A19 

OFFFFFh 

OEFFFFh 

ODFFFFh 

OCFFFFh 

OBFFFFh 

OAFFFFh 

64K BYTE SECTOR OFOOOOh 

OEOOOOh 

ODOOOOh 

OCOOOOh 

OBOOOOh 

OAOOOOh 

90000h 

BOOOOh 

70000h 

60000h 

50000h 

40000h 

30000h 

20000h 

10000h 

OOOOOh 

64K BYTE SECTOR 

64K BYTE SECTOR 

64K BYTE SECTOR 

--
--
--
--
--
--
--
--

9FFFFh 

BFFFFh 

7FFFFh 

6FFFFh 

5FFFFh 

4FFFFh 

3FFFFh 

2FFFFh 

1FFFFh 

OFFFFh 

64K BYTE SECTOR 

64K BYTE SECTOR 

64K BYTE SECTOR 

64K BYTE SECTOR 

Standby,_ The memory is in standby when the Chip 
Enable E is High. The power consumption is re
duced to the standby level and the outputs are high 
impedance, ind~endent of the Output Enable G 
or Write Enable W inputs. 

Power Down. The memory is in Power Down when 
RP is Low. The power consumption is reduced to 
the power down level and the outputs are hig!l 
impedance ind_§)endent of the Chip Enable E, 
Output Enable G or Write Enable W inputs. 

Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from the 
memory, the manufacturer code for SGS
THOMSON is 20h and the device code for the 
M28V841 is OFDh. These codes allow applications 
to match their interfaces to the characteristics of 
the particular manufacturer's product. 

The two Electronic Signature codes are output by 
a read operations with the Address line AO at v,L or 
VJH, following an instruction RSIG to the memory. 

Instructions and Commands 
The memory includes a Command Interface (C. I.) 
which latches commands written to the memory. 

AI01494 

Instructions are made up from one or more com
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro
gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 
one to 3 operations, the first of which is always a 
write operation followed by either a further write 
operation to input address and data or to confirm 
the command, or a read operation to output data. 

A Status Register indicates the P/E.C. status 
Ready/Busy, the suspend/in-progress status of 
erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Vpp Program Supply Voltage. 

The P/E.C. sets status bits b3 to b7 and clears bit 
b6 & b7. It cannot clear bits b3 to b5. The status 
register can be read by the Read Status Register 
RSR instruction and cleared by the Clear Status 
Register CLRS instruction. The meaning of the 
register bits b3 to b7 is shown in Table 7. Bit bO to 
b2 are reserved for future use and should be 
masked out during status checks. 

The P/E.C. Ready/Busy status is also indicated by 
the RY/BY output. 

..;_14=/2=5 __________ ~'I SGS·THOMSON -----------
.. ....,~ llllO©IJJ@I§Il.l<~~ 
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Figure 9. Program Flow-chart and Pseudo Code 

PG instruction: 
-write 40h command 
-write Address & Data 
(memory enters read status 
state after the PG instruction) 

do: 
- read status register 
while b7 = 1 
or: 
-check RY/BY output 

Low (0) = Busy 
High (1) = Ready 

see Note 1 

AI01423 

M28V841 

Note: 1. Status check of b7 can be made after each byte programming or after a sequence. 

Read (RD) instruction. The Read instruction con
sists of one write operation giving the command 
DFFh. Subsequent read operations will read data 
from the addressed byte of the memory array, until 
a new command is written to the C. I. 

Read Status Register (RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con
troller is active. It consists of one write operation 
giving the command ?Dh. Subsequent read opera
tions output the contents of the status regist~. Th~ 
contents are latched on the falling edge of E or G 

signals, and can be reaQ_ unt{E or G returns to its 
initial high level. Either E or G must be toggled to 
V;H to update the latch. Additionally, any read at
tempt during program or erase operation will auto
matically output the contents of the status register. 

Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command 9Dh, followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code is output 
when the address line AD is Low and the device 
code when AD is High. 

_____________ ~ ~~m~i!~lj ____________ 1.:..:5::..::'2=5 
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Figure 10. Program Status Check Flow-chart and Pseudo Code 

Vpp Low 
Error(1) 

Program 
Error(1) 

If b3 ~ 1, Vpp low error: 
-error handler . 

If b4 ~ 1, Program error: 
-error handler 

AI01424 

Note: 1. If a Vpp Low or Program error is found, the Status Register must be cleared (CLRS instruction) before further PiE. C. operations. 

Erase (EE) instruction. The memory can be 
erased in sectors. The Program Supply Voltage 
VPPH must be applied before the Erase (EE) in
struction is given. This instruction uses two write 
operations. The first command written is the Erase 
Set-up command 20h. The second is the Erase 
Confirm command ODOh. During the input of the 
second command an address within the sector to 
be erased is given and this is latched into the 
memory. If the second command given is not the 
Erase Confirm command then the status register 
bits b4 & b5 are set and the instruction aborts. Read 
operations output the status register after erasure 
has started. 

During the execution of the erase by the P/E.C., the 
memory accepts only the Read Status Register 
(RSR) or Erase Suspend (ES) instructions. Status 
Register bit b7 returns '0' while the erasure is in 
progress and '1' when it is completed. After com
pletion the Status Register bit b5 ret:Jrns '1' if there 
has been an erase failure because erasure has not 
been verified after even the maximum number of 
erase pulses have been given. The Status Register 
bit b3 returns '1' if the Program Supply Voltage Vpp 
does not remain at VPPH when erasure is attempted 
and/or proceeding. 

Vpp must be at VPPH when erasing. Erase should 
not be attempted when Vpp < VPPH as the results 
will be uncertain. If Vpp falls below VPPH or if RP 
goes Low the erase aborts and must be repeated, 
after having cleared the Status Register with the 
CLRS instruction. 

The execution of the erase by the P/E.C. is also 
indicated by the RY/BY output. 

A full status check can be made after sector erase. 
The status check is made on the Status Register 
bit b3 for any possible VPP error, on bit b5 for an 
erase error or on both bits b4 & b5 for a command 
sequence error. 

Program (PG) instruction. The memory is pro
grammed byte-by-byte. The Program Supply Volt
age VPPH must be applied before the Program (PG) 
instruction is given and may be applied continu
ously during programming of a sequence of bytes. 
This instruction uses two write operations. The first 
command written is the Program Set-up command 
40h (or alternatively 1 Oh). A second write operation 
latches the address and input data and starts the 
P/E.C. execution. Read operations output the 
Status Register after programming has started. 

Memory programming is only made by writing a '0' 
in place of a '1' in a byte. To write a '1' in place of a 
'0' the Sector must first be erased to all '1 's . 

..:.;16::::,2::::5:__ ___________ /::fi ~itm~~~~~ ____________ _ 
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Figure 11. Erase Flow-chart and Pseudo Code 

Notes: 1. An Erase Suspend may be executed during this loop. 
2. See separate flow-chart. 

During the execution of the programming the mem
ory accepts only the Read Status Register (RSR) 
instruction. The Status Register bit b7 returns '0' 
while programming is in progress and '1' when it is 
completed. After completion the Status Register bit 
b4 returns '1' if there has been a program failure. 
Status Register bit b3 returns a '1' if the Program 
Supply Voltage Vpp does not remain at VPPH when 
programming is attempted and/or during program
ming. 

Vpp must be at VPPH when programming. Program
ming should not be attempted when Vpp < VPPH as 

EE instruction: 
-write 20h command 
-write Sector Address (A 16-A20) 

& Command ODOh 
(memory enters read status register 
state after the EE instruction) 

do: 
- read status register 
while b7 = 1 (see Note 1) 
or: 
-check RY/BY output 

Low (0) = Busy 
High (1) =Ready 

see Note 2 

AI01425 

M28V841 

the results will be uncertal!:h_Programming aborts 
if Vpp drops below VPPH or RP goes Low. If aborted 
the data may be incorrect, the Status Register must 
be cleared with the Clear Status Register (CLRS) 
instruction, the sector erased and reprogrammed. 

The execution of the pro9..@...mming by the PIE. C. is 
also indicated by the RY/BY output. 

A full status check can be made after each byte or 
after a sequence of bytes has been programmed. 
The status check is made on the Status Register 
bit b3 for any possible Vpp error and on bit b4 for a 
programming error. 

_____________ ~iii ~~m~~~4 ____________ 1:..:.7:..:,2:.::5 
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Figure 12. Erase Status Check Flow-chart and Pseudo Code 

Vpp Low 
Error (1) 

Command 
Sequence Error 

Erase 
Error (1) 

If b3 = 1, Vpp low error: 
-error handler 

If b4, b5 = 1, Command Sequence error: 
-error handler 

If b5 = 1, Erase error: 
-error handler 

AI01426 

Note: 1. If Vpp Low or Erase error is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 

Clear Status Register (CLRS) instruction. This 
instruction uses a single write operation which 
clears the Status Register bits b3, b4 & b5 to '0'. 
The CLRS instruction reverts the device to the 
Read Array mode and is used before any new 
operation when errors have been detected during 
programming or erasure. 

Erase Suspend (ES) instruction. An Erase op
eration may be suspended by using this instruction 
which consists of writing the command OBOh. The 
Status Register bit b6 indicates wether the P/E.C. 
is suspended, bit b6 = '1 ', or whether the PIE. C. 
cycle was the last and the erase is complete, bit b6 
= '0'. During suspension the memory will respond 
only to Read (RD), Read Status Register (RSR) or 
Erase Resume (ER) instructions. Immediately fol
lowing the ES instruction, read operations initially 
output the contents of the Status Register while 
erase is suspended, but if a Read (RD) instruction 
is given data may be read from other sectors of the 
memory. The Program Supply Voltage Vpp must be 
maintained at VPPH while erase is suspended. If 

Vpp does not remain at VPPH or if the RP input goes 
Low, the erase operation is aborted and Status 
Register bits b3 & b5 are set. In this case the Status 
Register must be cleared and the erase operation 
repeated to be certain to erase the sector. 

Erase Resume (ER) instruction. If an Erase Sus
pend instruction has been previously executed, the 
erase operation may be resumed giving the com
mand ODOh. The Status Register bit b6 will be 
cleared when erase resumes. Read operations 
output the Status Register after the erase is re
sumed. 

Reset. After any error has occurred during pro
gramming or erase the Status Register must be 
cleared by giving the Clear Status Register instruc
tion before the memory array may be read. 

After a successful program or erase operation 
either the Read or Clear Status Register instruction 
must be given before the memory array may be 
read. 

.:.:18::.!12::::5 ___________ ru SGS·lHOMSON ------------
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Figure 13. Erase Suspend & Resume Flow-chart and Pseudo Code 

Read Data from 
any other Sector(s) 

ES instruction: 
-write OBOh co<nmand 
(memory enters read status register 
state after the ES instruction) 

do: 
- read status register 
whileb7= 1 
or: 
-check RY/BY output 

Low (0) = Busy 
High (1) = Suspended 

if b6 = 1, Erase is complete 

RD instruction: 
-write OFFh command 
- read one a more bytes 

from any other sector(s) 

ER instruction: 
-write ODOh command 

to resume erase 

AI01427 
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Figure 14. Command Interface and Program Erase Controller Flow-diagram (a) 

AI01326 

Notes: 1. If no command is written, the Command Interface remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vee falls below VU<o, the Command Interface defaults to Read Array mode. 

2. PIE. C. status (Ready or Busy) is read on Status Register bit 7. 
3. Upon Erase command error, the PIE. C. defaults to Read status and sets bits b4 and b5 of the Status Register. Program and Erase 

commands will be accepted only after the Status Register has been reset by a CLRS command. 

=.;20:;.:,2::..::5 ____________ 1i1i ~~m~~~~ ____________ _ 
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Figure 15. Command Interface and Program Erase Controller Flow-diagram (b) 

8 

AI01327 

Note: 2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
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ORDERING INFORMATION SCHEME 

Example: M28V841 -100 N TR 

Speed Option 

-100 100ns M 0 to 70 oc TR Tape & Reel 

-120 120ns N TSOP40 -40 to 125 oc Packing 

-150 150ns 10x20mm 
6 -40 to 85 oc R Reverse Pinout 

For a list of available options (Vee Range, Array Organisation, Speed, etc ... ) refer to the current Memory 
Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

~22~/_25~------------------------ ~~i~~~~~~JI ----------------------------
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TSOP40 Normal Pinout - 40 lead Plastic Thin Small Outline, 12 x 20mm 

Symb 

A 

Ai 

A2 

B 

c 
D 

01 

E 

e 

L 

a 

N 

CP 
TSOP40 

Drawing IS out of scale 

mm 

Typ Min 

o.os 
0.9S 

0.17 

0.10 

19.80 

18.30 

9.90 

0.50 

O.SO 

oo 
40 

~----

1 
I 

N/2 

TSOP-a 

01 

D 

N 

Max 

1.20 

0.1S 

1 .OS 

0.27 

0.21 

20.20 

18.SO 

10.10 

0.70 

so 

0.10 

E 

i 
i 

inches 

Typ Min 

0.002 

0.037 

0.007 

0.004 

0.780 

0.720 

0.390 

0.020 

0.020 

oo 

40 

~' 

I 

I I I 
I I I 

Max 

0.047 

0.006 

0.041 

0.011 

0.008 

0.79S 

0.728 

0.398 

-

0.028 

so 

0.004 
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TSOP40 Reverse Pinout - 40 lead Plastic Thin Small Outline, 12 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

01 

E 

e 

L 

a 

N 

CP 
TSOP40 

Drawing is out of scale 

mm 

Typ Min 

o.os 
0.9S 

0.17 

0.10 

19.80 

18.30 

9.90 

o.so 
o.so 

oo 

40 

~----

1 
I 

01 

D 

Max 

1.20 

0.1S 

1.0S 

0.27 

0.21 

20.20 

18.50 

10.10 

-
0.70 

so 

0.10 

E 

N 

Jtrrt-._;;;;,;;;;..DIE -~ C 

TSOP-b 

I 

inches 

Typ Min 

0.002 

0.037 

0.007 

0.004 

0.780 

0.720 

0.390 

0.020 -

0.020 

oo 

40 

~' 
I I I 
I I I 

Max 

0.047 

0.006 

0.041 

0.011 

0.008 

0.79S 

0.728 

0.398 

-

0.028 

so 

0.004 
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S044 - 44 lead Plastic Small Outline, 525 mils body width 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 2.42 2.62 0.095 0.103 

A1 0.22 0.23 0.009 0.010 

A2 2.25 2.35 0.089 0.093 

B 0.50 0.020 

c 0.10 0.25 0.004 0.010 

D 28.10 28.30 1.106 1.114 

E 13.20 13.40 0.520 0.528 

e 1.27 - - 0.050 - -

H 15.90 16.10 0.626 0.634 

L 0.80 - - 0.031 - -

a 30 - - 30 - -

N 44 44 

CP 0.10 0.004 

8044 

B~& Au rye 
D 

I 
I 
I 
I 

E H I 

SO-b 

Drawing is out of scale 
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~ SGS·1HOMSON II..., L ~D©OO@~[b~©'TI'OO@[R!]O©~ M28V161 
LOW VOLTAGE 

16 Megabit (2 Meg x 8, Sector Erase) FLASH MEMORY 

• SMALL SIZE PLASTIC PACKAGES TSOP48 
and S044 

• MEMORY ERASE in SECTORS 
- 32 Sectors of 64K Bytes each 

• 3.3V ± 0.3V SUPPLY VOLTAGE 
• 12V ± 5% PROGRAMMING VOLTAGE 
• 1 00,000 PROGRAM/ERASE CYCLES per 

SECTOR 
• PROGRAM/ERASE CONTROLLER 

- Program Byte-by-Byte 
- Erase by Sector, Erase Suspend/Resume 

Ready/Busy Output 
• LOW POWER CONSUMPTION 

- 30!1A Typical in Standby 
- 0.21lA Typical in Deep Power Down 

• HIGH SPEED ACCESS TIME: 1 OOns 
• EXTENDED TEMPERATURE RANGE 
• COMPATIBLE to 8 MEGABIT FLASH 

MEMORY 
- Equal Software Command Set 
- Pinout Compatible 

Table 1. Signal Names 

AO·A20 Address Inputs 

DQO-DQ7 Data Input I Outputs 

E Chip Enable 

G Output Enable 

-w Write Enable 

RP Reset/Power Down 

-
RY/BY Ready/Busy Output 

Vpp Program & Erase Supply Voltage 

Vee Supply Voltage 

Vss Ground 

January 1995 

TSOP48 (N) 
12x20mm 

Figure 1. Logic Diagram 

Vee Vpp 

PRODUCT PREVIEW 

5044 (M) 

21 8 

AO-A20 

w 

E 

G 

M28V161 

Vss 

DQO-DQ7 

RY/BV 

AI011388 

1/25 
Th1s is preliminary mformallon on a new product now in development Details are subject to change without notice. 
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Figure 2A. TSOP Pin Connections 

NC 
NC 

A19 
A1S 

A17 
A16 
A1S 

A14 

A13 
A12 

E 
Vee 
Vpp 

RP 
A11 
A10 

A9 
AS 
A7 
AS 
AS 

A4 

NC 
NC 

Warning: NC = No Connec1ions 

Figure 2C. SO Pin Connections 

Vpp 
RP 

A11 
A10 

A9 
AS 

A7 

AS 
AS 
A4 
NC 
NC 
A3 

A2 
A1 

AO 
DOO 

NC 
NC 
A20 
NC 
w 
G 
RY/BY 
D07 
DOS 

DOS 
D04 

Vee 
Vss 
Vss 
D03 

D02 
D01 
DOO 

AO 
A1 

A2 
A3 

NC 
NC 

vee 
E 
A12 
A13 
A14 
A15 

A16 
A17 

A1S 
A19 

NC 
NC 
A20 
NC 
w 
G 
RY/BY 

D01 D07 
D02 DOG 
D03 DOS 

Vss D04 

Vss~~------~--vcc 

Warning: NC = No Connections 

Figure 28. TSOP Reverse Pin Connections 

NC NC 
NC NC 

A20 A19 
NC A1S 

w A17 

G A16 
RYiBY A1S 

D07 A14 
DOS A13 

DOS A12 
D04 E 
Vee Vee 
Vss Vpp 
Vss RP 
D03 A11 

D02 A10 
D01 A9 
DOO AS 

AO A7 
A1 AS 

A2 AS 

A3 A4 

NC NC 
NC NC 

Warning: NC = No Connections 

DESCRIPTION 

The M28V161 FLASH MEMORY product is a non
volatile memory that may be erased electrically at 
the sector level and programmed byte-by-byte. 
The interface is directly compatible with most mi
croprocessors. It is intended for computer file sys
tems and mass data storage applications. TSOP48 
and S044 packages are used. The M28V161 is 
software and pin-out, footprint compatible with the 
M28F841 and M28V841, 8 Megabit FLASH Mem
ory, with the simple addition of an address line. 

Organization 

The organization is 2 Meg x 8 with Address lines 
AO-A20 and Data Input/Outputs DQO-DQ7. Mem
ory control is provided by Chip Enable, Output 
Enable and Write Enable inputs. A Reset/Power 
Down input places the memory in deep power 
down. A Ready/Busy output indicates the status of 
the internal Program/Erase Controller (P/E.C.). 

Sectors 

Erasure of the memory is in sectors. There are 32 
sectors in the memory address space, each of 64K 
bytes. Programming of each sector takes typically 
0.6 seconds and erasure 1.6 seconds, each sector 
may be programmed and erased over 100,000 
cycles. All sectors are protected from programming 

:::.2,.:::;25:;__ ___________ EY ~~m~~~~ ------:---------
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Table 2. Absolute Maximum Ratings (1) 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature grade 1 Oto70 
grade 3 -40 to 125 oc 
grade 6 -40 to 85 

TsrAs Temperature Under Bias -50 to 125 oc 
TsTG Storage Temperature --65 to 150 oc 

Vro 12· 31 Input or Output Voltages -Q.6 to 5 v 
Vee Supply Voltage -Q.6 to 5 v 

Vpp 121 Program Supply Voltage, during Erase -o.6to 14 v or Programming 

louT 141 Output Short Circuit Current 100 rnA 

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Max1mum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum Voltage may undershoot to -2V during transition and for less than 20ns. 
3. Maximum DC voltage on 1/0 is Vee+ O.SV, overshoot to SV allowed for less than 20ns. 
4. Only one output shorted at a time for no longer than 1 second. 

Table 3. Operations 

Operation E G w RP RY/BY(21 DQO-DQ7 

Read VrL VrL VrH VrH VoH Data Output 

Write VrL VrH VrL VrH VoLiVoH Data Input 

Output Disable VrL VrH VrH VrH VoH Hi-Z 

Standby VrH X X VrH VoH Hi-Z 

Power Down X X X VrL VoH Hi-Z 

Notes: 1. X =Jill or V1H, Vpp = VPPL or VPPH 

2. RYIBY =VoL when the P/E.C. is executing a Sector Erase or Write operation. It is at VoH when the P/E.C. is not busy, in the Erase 
Suspend or Power Down modes. 

Table 4. Electronic Signature 

Code E G w 
Manufact. Code VrL VrL VrH 

Device Code VrL VrL VrH 

DESCRIPTION (cont'd) 

or erasure when the Reset/Power Down RP signal 
is Low. Sector erase may be suspended while data 
is read from other sectors of the memory, then 
resumed. 

Bus operations 

Five operations can be performed by the appropri
ate bus cycles, Read a Byte from the Array, Output 

RP AO RY/BY DQO-DQ7 

VrH VrL VoH 20h 

VrH VrH VoH 58h 

Disable, Standby, Power Down and Write a Com
mand of an Instruction. 

Command Interface 

Commands can be written to a Command Interface 
(C. I.) latch to perform read, programming, erasure 
and to monitor then memory's status. When power 
is first applied, on exit from power down or if Vee 
falls below VLKO, the command interface is reset to 
Read Memory Array. 

------------- i..V ~~m~~~91--------------'3"'/2:::::.5 
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Table 5. Instructions 

Mne- Instruction Cycles 
1st Cycle 2nd Cycle 

monic 
Operation Address 11) Data Operation Address 11) Data 

Read 
Read 12) Read Data RD Memory 1+ Write X OFFh 

Address Output Array 

Read Status 
RSR Status 1+ Write X 70h Read 12) X Register 

Register Output 

Read 
Read 12) Signature Code RSIG Electronic 3 Write X 90h Adress 13) Input 

Signature 

EE Erase 2 Write X 20h Write Sector ODOh Address 

PG Program 2 Write X 40h or 10h Write Address Data Input 

Clear 
CLRS Status 1 Write X 50h 

Register 

ES Erase 1 Write X OBOh 
Suspend 

ER Erase 1 Write X ODOh 
Resume 

Notes: 1. X = Don't Care. 
2. The first cycle of the RD. RSR or RSIG instruction is followed by read operations to Read Memory Array, Read Status Register 

or Read Electronic Signature codes. Any number or read cycles may be performed after an RD, RSR or RSIG mstructiOns. 
3. Signature address bit AO=VIL Will output Manufacturer code. Address bit AO=ViH Will output Device code. Other address bits are 

ignored. 

Table 6. Commands Instructions and Commands 

Hex Code 

DOh 

10h 

20h 

40h 

50h 

70h 

90h 

OBOh 

ODOh 

OFFh 

Command 

Invalid/Reserved 

Alternative Program Set-up 

Erase Set-up 

Program Set-up 

Clear Status Register 

Read Status Register 

Read Electronic Signature 

Erase Suspend 

Erase Resume/Erase Confirm 

Read Memory Array I Reset 

Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec
tronic Signature, Erase, Program, Clear Status 
Register, Erase Suspend and Erase Resume. An 
internal Program/Erase Controller handles all tim
ing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 
operation to read data from the Array, the Electronic 
Signature or the Status Register. 

For added data protection, the instructions for byte 
program and sector erase consist of two com
mands that are written to the memory and which 
start the automatic P/E.C. operation. Byte pro
gramming takes typically 9f.LS, sector erase typically 
1.6 seconds. Erasure of a memory sector may be 
suspended in order to read data from another 
sector and then resumed . 

..::..:412~5:.__ __________ ru SGS•1HOMSON -----------
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Table 7. Status Register 

Mne- Bit Name Logic Definition Note monic Level 

'1' Ready The RY/BY output or the PIE. C. status bit may be 
checked during Program or Erase. The bit should P/ECS 7 P/E.C. Status be checked on completion before checking bits 

'0' Busy b4 or b5 for success. 

Erase '1' Suspended On an Erase Suspend instruction the ESS bit is 
set to '1' and the P/ECS bit remains at '1'. ESS bit ESS 6 Suspend remains '1' until an Erase Resume instruction is Status '0' In Progress or 
given. Completed 

'1' Erase Error ES bit is set to '1' if PIE. C. has applied the 
ES 5 Erase Status maximum number of erase. pulses to the block 

'0' Erase Success without achieving an erase verify. 

'1' Program Error PS bit set to '1' if the PIE. C. has failed to program 
a byte or word. 

PS 4 Program 
If PS and ES bits are set to '1' during a sector Status 

'0' Program erase attempt, an improper command sequence 
Success was entered and the instruction should be given 

again. 

'1' Vpp Low, Abort VPPS bit is set if the Vpp voltage is below 

VPPS 3 Vpp Status 

'0' VppQK 

2 Reserved 

1 Reserved 

0 Reserved 

Note: Logrc level '1' rs Hrgh, ·a· is Low. 

A Status Register may be read at any time, includ
ing during the programming or erase cycles, to 
monitor the progress of the operation. In addition a 
Ready/Busy output RY/BY indicates the status of 
the P/E.C. After Programming or Erasure the com
mand interface must be reset by giving the Read 
Memory Array instruction before the memory con
tents can be accessed. 

VPPH(min) when a Program or Erase instruction is 
executed and the instruction is aborted. The 
Status Register must be cleared before another 
write or erase operation is attempted. 

Bits b2, b1 and bO are reserved for future use and 
should be masked out when polling the Status 
Register. 

Power Saving 
The M28V161 memory have a number of power 
saving features. A CMOS _§tandby mode is entered 
when the Chip Enable E and the Reset/Power 
Down RP signals are at Vee, when the supply 
current drops to typically 30J.LA. A deep power down 
mode is enabled when the Reset/Power Down 
signal RP is at Vss, when the supply current drops 
to typically 0.2J.LA. The time required to awake from 
the deep power down mode is 1J.Ls maximum, with 
instructions to the C.l. recognized after 400ns. 

------------- J:.V ~itm!l1~~914 --------------'5:.;.:12=5 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 

Input Rise and Fall Times 5 1 Ons 

Input Pulse Voltages Oto3V 

Input and Output Timing Ref. Voltages 1.5V 

Note that Output Hi-Z is defined as the point where data 
is no longer driven. 

Figure 3. AC Testing Input Output Waveforms 

SV~1.5V 
ov ____/\_________ 

A101417 

DEVICE 
UNDER 
TEST 

1.3V 

T 
CL includes JIG capacitance 

OUT 

AI01418 

Table 8 Capacitance (t) (T A = 25 oc f = 1 MHz ) 
' 

Symbol Parameter Test Condition Min Max Unit 

c,N Input Capacitance 

CouT Output Capacitance 

Note: 1. Sampled only, not 100% tested. 

DEVICE OPERATION 

Signal Descriptions 

AO-A20 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 

DQO-DQ7 Data Input/Outputs. The data inputs, a 
byte to be programmed or a command to the C.[:, 
are latched on the_.![sing edge of Chip Enable E 
and Write Enable W, whichever occurs first. The 
data output from the memory Array, the Electronic 
Signatu@ or the Status Registelj§; valid when Chip 
Enable E and Output Enable G are active. The 
output is high impedance when the chip is dese
lected or the outputs are disabled. 

E Chip Enable. The Chip Enable activates the 
memory control logjc, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and reQ1Jces the power consumption to the standby 
level. E can also be used to contiQ! writing to the 
C.l. and the memory Array while W remains at a 
low level. Both addresses and_data inputs are then 
latched on the rising edge of E. 

V1N =OV 8 pF 

VouT=OV 12 pF 

RP Reset/Power Down. This input allows the 
memory to be placed in a deep power down mode. 
If RP is within Vss ± 0.2V the lowest supply current 
is absorbed. 

RY /BY Read/Busy. This output indicates when the 
Program Erase Controller is executing a program 
or erase. It i~lways active, even during power 
down. If RY/BY is at VoL, the P/E.C. is active. 

G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. 

W Write Enable. This controls writing to the C. I., 
Address and Input Data latches. Both Addresses 
and Input Data are latched on the rising edge of W. 

Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 

Vee Supply Voltage. This is the main circuit sup
ply. 

Vss Ground. This is the reference for all the voltage 
measurements. 

=6/2=5 ___________ ID'I SGS-ntOMSON 
'l• lilll~©llil@f<~f<©ii'OO©illG~ --------------
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Table 9. DC Characteristics 
(TA = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vee= 3.3V ± 0.3V; Vpp = 12V ± 5%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OV ~ Y1N ~Vee ±1 J.LA 

ILO Output Leakage Current OV ~ VouT ~Vee ±10 J.LA 

Icc 11 · 31 
Supply Current (Read) TTL E = V1L, G = V1L, f = 8MHz 30 rnA 

Supply Current (Read) CMOS E = Vss, G = Vss, f = 8MHz 20 rnA 
- -

Supply Current (Standby) TTL E = Y1H, RP = YIH 1 rnA 
lcc1 11 ' 31 

E =Vee± 0.2V, Supply Current (Standby) CMOS RP = Vee± 0.2V 100 J.LA 

lcc2 11 · 31 Supply Current (Power Down) RP = Vss ± 0.2V 5 J.LA 

lcc3 11 · 31 Supply Current (Program) Byte program in progress 30 rnA 

lcc4 11 · 31 Supply Current (Erase) Sector Erase in progress 30 rnA 

Ices 11 · 2· 31 Supply Current (Erase Suspend) E = Y1H, Erase suspended 6 rnA 

)pp Program Current (Read) Vpp >Vee 200 J.lA 

IPP1 Program Current (Standby) Vpp ~Vee ±10 J.LA 

IPP2 Program Current (Power Down) RP = Vss ± 0.2V 5 J.LA 

IPP3 Program Current (Program) Byte program in progress 15 rnA 

IPP4 Program Current (Erase) Sector Erase in progress 10 rnA 

IPPS Program Current (Erase Suspend) Erase suspended 200 J.LA 

VIL Input Low Voltage -0.5 0.8 v 
YIH Input High Voltage 2 Vee+ 0.3 v 
VoL Output Low Voltage loL=2mA 0.4 v 
VoH Output High Voltage loH =-2mA 2.4 v 

YPPL 
Program Voltage (Normal 0 Vee+ 0.3 v operation) 

YPPH 
Program Voltage 11.4 12.6 v (Program or Erase operations) 

YLKO 
Supply Voltage 2 v (Program or Erase Lock-out) 

Notes: 1. Supply Current specified with lour (RY/BY) = 0. 
2. Current increases to Icc + Ices during a read operation with erase suspended. 
3. CMOS levels Vee± 0.2V and Vss ± 0.2V. TTL levels VtH and VIL. 

Memory Sectors 
There are 32, 64K Byte memory sectors. Each 
sector of the memory can be erased separately, but 
only one sector at a time. The erase operation is 
managed by the P/E.C. but can be suspended in 
order to read from another sector and then re
sumed. 

Programming and erasure of the memory is dis
abled when the Program Supply Voltage is at VPPL· 
For successful programming and erasure the Pro
gram Supply Voltage must be at VPPH throughout 
the operation. 

-------------~ ~~~:~~Jl--------------'7-"'/2~5 
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Table 10. Read AC Characteristics 
(TA = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vee= 3.3V ± 0.3V; Vpp = 12V ± 5%) 

M28V161 

Symbol A It Parameter Test Condition -100 -120 -150 Unit 

Min Max Min Max Min Max 

IAVAV IRe 
Address Valid to E = VIL. G = VIL 100 120 150 ns Next Address Valid 

IAVQV lAce 
Address Valid to E = ViL, G = ViL 100 120 150 ns Output Valid 

Power Down High - -
IPHQV IPWH to Output Valid E = V1L, G = V1L 1 1 1 J.LS 

IELQX (1) 
Chip Enable Low to -

ILZ Output Transition G =VIL 0 0 0 ns 

IELQV (2) Chip Enable Low to -
IcE Output Valid G =VIL 100 120 150 ns 

IGLQX (1) 
Output Enable Low -

0 loLZ to Output Transition E=VIL 0 0 ns 

IGLQV (2) Output Enable Low -
toE to Output Valid E= V1L 45 50 50 ns 

Output Enable High -
tEHQX toH to Output Transition G=VIL 0 0 0 ns 

tEHOZ (1) Chip Enable High -
50 55 1Hz to Output Hi-Z G=VIL 50 ns 

Output Enable High -
0 tGHQX toH to Output Transition E= VIL 0 0 ns 

IGHQZ (1) Output Enable High -
40 50 I oF to Output Hi-Z E=VIL 30 ns 

tAXQX loH 
Address Transition E = VIL, G = VIL 0 0 0 ns to Output Transition 

Notes: 1 . .Sampled only, noll 00% tested. _ 
2. G may be delayed by up to IELav- IGLav after the falling edge of E without increasing IELav. 

Operations 

Operations are defined as specific bus cycles and 
signals which allow memory Read, Command 
Write, Output Disable, Standby, Power Down and 
Electronic Signature Read. They are shown in Ta
ble 3. 

Read. Read operations are used to output the 
contents of the Memory Array, the Status Regist~ 
or the Electronic Signature. Both Chip Enable E 
and Output Enable G must be Low in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 
device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. A read operation will output a byte on 
DOO-D07. 

The data read depends on the previous command 
written to the C.l. (see instructions RD, RSR and 
RSIG). 

Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programmgd. A write operation is initia_!gd when 
Chip Enable E is LQ_w and Write Enable W is Low 
with Output Enable G High. Commands, Input Da~ 
anQ_Addresses are latched on the rising edge of W 
or E. As for read operations data is transferred on 
D00-D07. 

Output Disable. The data out~ts are high imped
ance wt:!g_n the Output Enable G is High with Write 
Enable W High. 

""'8/.::.25:::..._ ____________ l.V ~itmgm~~~~ ____________ _ 
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Table 11. Byte Program, Erase Time 
{TA = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vee = 3.3V ± 0.3V) 

Parameter Test Conditions 
M28V161 

Unit 
Min Typ Max 

Sector Program Vpp = 12V ± 5% 0.6 2.1 sec 

Sector Erase Vpp = 12V±5% 1.6 10 sec 

Table 12. Write AC Characteristics, Write Enable Controlled 
(TA = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vee= 3.3V ± 0.3V; Vpp = 12V ± 5%) 

M28V161 
Unit 

Symbol All Parameter -100 -120 -150 

Min Max Min Max Min Max 

IAVAV I we Write Cycle Time 100 120 150 ns 

IPHWL (1) Ips Power Down High to Write Enable 1 1 1 flS Low 

IELWL tcs 
Chip Enable Low to Write Enable 0 0 0 ns Low 

IWLWX twp Write Enable Low to Write Enable 40 40 40 ns Transition 

tovwH los Input Valid to Write Enable High 40 40 40 ns 

lwHDX loH Write Enable High to Input 5 5 5 ns Transition 

lwHEH lcH Write Enable High to Chip Enable 10 10 10 ns High 

twHWX IWPH 
Write Enable High to Write Enable 30 30 30 ns Transition 

IAVWH lAs Address Valid to Write Enable High 40 40 40 ns 

lvPHWH (1) lvps Vpp High to Write Enable High 100 100 100 ns 

twHAX tAH 
Write Enable High to Address 5 5 5 ns Transition 

IWHGL 
Write Enable High to Output 0 0 0 ns Enable Low 

twHRL 
Write Enable High to Ready Busy 100 100 100 ns Low 

IWHQV1 (2) 
Write Enable High to Output Valid 6 6 6 flS (By1e Program) 

IWHQV2 (2• 3) Write Enable High to Output Valid 0.3 0.3 0.3 sec (Sector Erase) 

tawPx'1· 21 lvPH Output Valid or Ready Busy High 0 0 0 ns to Vpp Transition 

Notes: 1. Sampled only, not 100% tested. _ 
2. Byte Program and Sector Erase durations are measured to completion as indicated by Status Register b7 = 1 or RY/BY = high. 

VPP is held high until Status Register bits b3, b4 and b5 indicate Program or Sector Erase success. 
3. Temperature range 0 to 70 oe (grade 1) only . 

..:..:10"''2==5 ___________ l:ii ~li©m~~~~ ____________ _ 
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M28V161 

Table 13. Write AC Characteristics, Chip Enable Controlled 
(TA = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vee= 3.3V ± 0.3V; Vpp = 12V ± 5%) 

M28V161 
Unit 

Symbol Alt Parameter -100 -120 -150 

Min Max Min Max Min Max 

IAVAV twc Write Cycle Time 100 120 150 ns 

IPHEL (1) Ips Power Down High to Chip Enable 1 1 1 f!S Low 

IWLEL tws 
Write Enable Low to Chip Enable 0 0 0 ns Low 

IE LEX tcp Chip Enable Low to Chip Enable 50 50 50 ns Transition 

tovEH tos Input Valid to Chip Enable High 40 40 40 ns 

IEHDX loH Chip Enable High to Input 5 5 5 ns Transition 

IEHWH lcH 
Chip Enable High to Write Enable 5 5 5 ns High 

IE HEX IE PH 
Chip Enable High to Chip Enable 25 25 25 ns Transition 

IAVEH lAs Address Valid to Chip Enable High 40 40 40 ns 

lvPHEH (1) tvps Vpp High to Chip Enable High 100 100 100 ns 

IEHAX IAH 
Chip Enable High to Address 5 5 5 ns Transition 

IEHGL 
Chip Enable High to Output 0 0 0 ns Enable Low 

IEHRL 
Chip Enable High to Ready Busy 100 100 100 ns Low 

IEHQV1 (2) Chip Enable High to Output Valid 6 6 6 f!S (Byte Program) 

IEHQV2 12· 3) 
Chip Enable High to Output Valid 0.3 0.3 0.3 sec (Sector Erase) 

tavvPx 11 · 2) IV PH Output Valid or Ready Busy High 0 0 0 ns to Vpp Transition 

Notes: 1. Sampled only, not 100% tested. _ 
2. Byte Program and Sector Erase durations are measured to completion as indicated by Status Register b7 = 1 or RY/BY = high. 

VPP is held high until Status Register bits b3, b4 and bS indicate Program or Sector Erase success. 
3. Temperature range 0 to 70 'e {grade 1) only . 
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M28V161 

Figure B. Memory Map, Byte-wide Addresses 

TOP ADDRESS 

AO-A20 

1FFFFFh 

1EFFFFh 

1DFFFFh 

1CFFFFh 

1BFFFFh 

1AFFFFh 

19FFFFh 

18FFFFh 

17FFFFh 

16FFFFh 

15FFFFh 

14FFFFh 

13FFFFh 

12FFFFh 

11FFFFh 

10FFFFh 

OFFFFF 

OEFFFF 

ODFFFF 

OCFFFF 

OBFFFF 

OAFFFF 

h 

h 

h 

h 

h 

h 

h 

h 

h 

h 

h 

9FFFF 

BFFFF 

7FFFF 

GFFFF 

5FFFF 

4FFF 

3FFF 

2FFF 

1FFF 

OFFF 

Fh 

Fh 

Fh 

Fh 

Fh 

64K BYTE SECTOR 

64K BYTE SECTOR 

64K BYTE SECTOR 

64K BYTE SECTOR 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

64K BYTE SECTOR 

64K BYTE SECTOR 

64K BYTE SECTOR 

64K BYTE SECTOR 

BOTIOM ADDRESS 

AO-A20 

1F OOOOh 

OOOOh 

DOOOOh 

COOOOh 

BOOOOh 

AOOOOh 

90000h 

BOOOOh 

70000h 

60000h 

50000h 

40000h 

30000h 

20000h 

10000h 

OOOOOh 

1E 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

OFOOOOh 

OEOOOOh 

ODOOOOh 

OCOOOOh 

OBOOOOh 

OAOOOOh 

90000h 

BOOOOh 

70000h 

60000h 

50000h 

40000h 

30000h 

20000h 

10000h 

OOOOOh 
AI01419 
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Figure 9. Program Flow-chart and Pseudo Code 

PG instruction: 
-write 40h command 
- wnte Address & Data 
(memory enters read status 
state after the PG instruction} 

do: 
- read status register 
while b7 = 1 
or: 
-check RY/BY output 

Low (0} = Busy 
High (1} = Ready 

see Note 1 

AI01423 

M28V161 

Note: 1. Status check of b7 can be made after each byte programming or after a sequence. 

Standb~ The memory is in standby when the Chip 
Enable E is High. The power consumption is re
duced to the standby level and the outputs are high 
impedance, ind~endent of the Output Enable G 
or Write Enable W inputs. 

Power Down. The memory is in Power Down when 
RP is Low. The power consumption is reduced to 
the power down level and the outputs are higjl 
impedance ind~endent of the Q_hip Enable E, 
Output Enable G or Write Enable W inputs. 

Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from 
the memory, the manufacturer code for SGS
THOMSON is 20h and the device code for the 
M28V161 is 58h. These codes allow applications 
to match their interfaces to the characteristics of 
the particular manufacturer's product. 

The two Electronic Signature codes are output by 
a read operations with the Address line AO at V1L or 
V1H, following an instruction RSIG to the memory. 

Instructions and Commands 

The memory includes a Command Interface (C.I.) 
which latches commands written to the memory. 
Instructions are made up from one or more com
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro
gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 
one to 3 operations, the first of which is always a 
write operation followed by either a further write 
operation to input address and data or to confirm 
the command, or a read operation to output data. 

A Status Register indicates the P/E.C. status 
Ready/Busy, the suspend/in-progress status of 

_____________ ii1i ~~m~~~------------1.:..:5::.:,2:::.5 
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Figure 10. Program Status Check Flow-chart and Pseudo Code 

Vpp Low 
Error(!) 

Program 
Error(!) 

If b3 = 1, Vpp low error: 
- error handler 

If b4 = 1, Program error: 
- error handler 

AI01424 

Note: 1. If a Vpp Low or Program error is found, the Status Register must be cleared (CLRS instruction) before further PIE. C. operations. 

DEVICE OPERATION {cont'd) 

erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Vpp Program Supply Voltage. 

The PIE. C. sets status bits b3 to b7 and clears bit 
b6 & b7. It cannot clear bits b3 to b5. The status 
register can be read by the Read Status Register 
RSR instruction and cleared by the Clear Status 
Register CLRS instruction. The meaning of the 
register bits b3 to b7 is shown in Table 7. Bit bO to 
b2 are reserved for future use and should be 
masked out during status checks. 

The PIE. C. Ready/Busy status is also indicated by 
the RY/BY output. 

Read {RD) instruction. The Read instruction con
sists of one write operation giving the command 
OFFh. Subsequent read operations will read data 
from the addressed byte of the memory array, until 
a new command is written to the C. I. 
Read Status Register {RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con
troller is active. It consists of one write operation 
giving the command 70h. Subsequent read opera
tions output the contents of the status regist~. T~ 
contents are latched on the falling ~ge of E or G 
signals, and can be rea.Q. untlL E or G returns to its 
initial high level. Either E or G must be toggled to 
V1H to update the latch. Additionally, any read at
tempt during program or erase operation will auto
matically output the contents of the status register. 

Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command goh, followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code is output 
when the address line AO is Low and the device 
code when AO is High. 

Erase (EE) instruction. The memory can be 
erased in sectors. The Program Supply Voltage 
VPPH must be applied before the Erase {EE) in
struction is given. This instruction uses two write 
operations. The first command written is the Erase 
Set-up command 20h. The second is the Erase 
Confirm command ODOh. During the input of the 
second command an address within the sector to 
be erased is given and this is latched into the 
memory. If the second command given is not the 
Erase Confirm command then the status register 
bits b4 & b5 are set and the instruction aborts. Read 
operations output the status register after erasure 
has started. 

During the execution of the erase by the P/E.C., the 
memory accepts only the Read Status Register 
(RSR) or Erase Suspend {ES) instructions. Status 
Register bit b7 returns '0' while the erasure is in 
progress and '1' when it is completed. After com
pletion the Status Register bit b5 returns '1' if there 
has been an erase failure because erasure has not 
been verified after even the maximum number of 
erase pulses have been given. The Status Register 
bit b3 returns '1' if the Program Supply Voltage Vpp 
does not remain at VPPH when erasure is attempted 
and/or proceeding . 

.:.:16::.:12:::.5 __________ ~'I SGS•lHOMSON --------..,..----
~..., ~ l<"JD©IIJ@l§~!il~D©$ 
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Figure 11. Erase Flow-chart and Pseudo Code 

Notes: 1. An Erase Suspend may be executed during this loop. 
2. See separate flow-chart. 

Vpp must be at VPPH when erasing. Erase should 
not be attempted when Vpp < VPPH as the results 
will be uncertain. If Vpp falls below VPPH or if RP 
goes Low the erase aborts and must be repeated, 
after having cleared the Status Register with the 
CLRS instruction. 

The execution of the erase by the P/E.C. is also 
indicated by the RY/BY output. 

A full status check can be made after sector erase. 
The status check is made on the Status Register 
bit b3 for any possible Vpp error, on bit b5 for an 
erase error or on both bits b4 & b5 for a command 
sequence error. 

Program (PG) instruction. The memory is pro
grammed byte-by-byte. The Program Supply Volt
age VPPH must be applied before the Program (PG) 
instruction is given and may be applied continu
ously during programming of a sequence of bytes. 
This instruction uses two write operations. The first 

EE instruction: 
-write 20h command 
- wnte Sector Address (A I 6-A20) 

& Command ODOh 
(memory enters read status register 
state after the EE instruction) 

do: 
-read status register 
wh1le b7 = 1 (see Note 1) 
or: 
-check RY/BY output 

Low (0) = Busy 
High (1) = Ready 

see Note 2 

AI01425 

M28V161 

command written is the Program Set-up command 
40h (or alternatively 1 Oh). A second write operation 
latches the address and input data and starts the 
P/E.C. execution. Read operations output the 
Status Register after programming has started. 
Memory programming is only made by writing a '0' 
in place of a '1' in a byte. To write a '1' in place of a 
'0' the Sector must first be erased to all '1 's. 
During the execution of the programming the mem
ory accepts only the Read Status Register (RSR) 
instruction. The Status Register bit b7 returns '0' 
while programming is in progress and '1' when it is 
completed. After completion the Status Register bit 
b4 returns '1' if there has been a program failure. 
Status Register bit b3 returns a '1' if the Program 
Supply Voltage Vpp does not remain at VPPH when 
programming is attempted and/or during program
ming. 

~ SGS-1HOMSON 17/25 
-------------- .._.,/ IMIU©OO©Il:~ll:~O©® ------------....:..;:..:= 
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Figure 12. Erase Status Check Flow-chart and Pseudo Code 

Vpp Low 
Error(1) 

Command 
Sequence Error 

Erase 
Error(1) 

If b3 = 1, Vpp low error: 
- error handler 

If b4, bS = 1, Command Sequence error: 
- error handler 

If bS = 1 , Erase error: 
- error handler 

AI01426 

Note: 1. If VPP Low or Erase error is found, the Status Register must be cleared (CLRS Instruction) before further PIE. C. operations. 

DEVICE OPERATION (cont'd) 

Vpp must be at VPPH when programming. Program
ming should not be attempted when Vpp < VppH as 
the results will be uncerta!n,_Programming aborts 
if Vpp drops below VPPH or RP goes Low. If aborted 
the data may be incorrect, the Status Register must 
be cleared with the Clear Status Register (CLRS) 
instruction, the sector erased and reprogrammed. 

The execution of the prog@_mming by the P/E.C. is 
also indicated by the RY/BYoutput. 

A full status check can be made after each byte or 
after a sequence of bytes has been programmed. 
The status check is made on the Status Register 
bit b3 for any possible Vpp error and on bit b4 for a 
programming error. 

Clear Status Register (CLRS) instruction. This 
instruction uses a single write operation which 
clears the Status Register bits b3, b4 & b5 to '0'. 
The CLRS instruction reverts the device to the 
Read Array mode and is used before any new 

operation when errors have been detected during 
programming or erasure. 
Erase Suspend (ES) instruction. An Erase op
eration may be suspended by using this instruction 
which consists of writing the command OBOh. The 
Status Register bit b6 indicates wether the P/E.C. 
is suspended, bit b6 = '1', or whether the P/E.C. 
cycle was the last and the erase is complete, bit b6 
= '0'. During suspension the memory will respond 
only to Read (RD), Read Status Register (RSR) or 
Erase Resume (ER) instructions. Immediately fol
lowing the ES instruction, read operations initially 
output the contents of the Status Register while 
erase is suspended, but if a Read (RD) instruction 
is given data may be read from other sectors of the 
memory. The Program Supply Voltage Vpp must be 
maintained at VPPH while erase is suspended. If 
Vpp does not remain at VPPH or if the RP input goes 
Low, the erase operation is aborted and Status 
Register bits b3 & b5 are set. In this case the Status 
Register must be cleared and the erase operation 
repeated to be certain to erase the sector. 

1 .. 8::..:12::::.5 __________ t;"='l SGS·lHOMSON ------------ A.""! ,6 liJJO©JJ®Il:ll.l<©WI@IlllO©@ 
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Figure 13. Erase Suspend & Resume Flow-chart and Pseudo Code 

Read Data from 
any other Sector(s) 

Erase Resume (ER) instruction. If an Erase Sus
pend instruction has been previously executed, the 
erase operation may be resumed giving the com· 
mand ODOh. The Status Register bit b6 will be 
cleared when erase resumes. Read operations 
output the Status Register after the erase is re
sumed. 

ES instruction: 
-write OBOh command 
(memory enters read status register 
state after the ES instruction) 

do: 
-read status register 
while b7 = 1 
or: 
-check RY/BY output 

Low (0) = Busy 
High (1) = Suspended 

if b6 = 1, Erase is complete 

AD instruction: 
-write OFFh command 
-read one a more bytes 

from any other sector(s) 

ER instruction: 
-write ODOh command 

to resume erase 

A101427 

Reset. After any error has occurred during pro
gramming or erase the Status Register must be 
cleared by giving the Clear Status Register instruc
tion before the memory array may be read. 

After a successful program or erase operation 
either the Read or Clear Status Register instruction 
must be given before the memory array may be 
read. 

_____________ ~ ;~m~:~~11 ____________ 1.:..:9.:..:'2=-5 
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Figure 14. Command Interface and Program Erase Controller Flow-diagram (a) 

AI01326 

Notes: 1. If no command is written, the Command Interface remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vee falls below VLKo, the Command Interface defaults to Read Array mode. 

2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
3. Upon Erase command error, the PiE. C. defaults to Read status and sets bits b4 and bS of the Status Register. Program and Erase 

commands will be accepted only after the Status Register has been reset by a CLRS command. 

=20::..:/2=-=5'--------------~ ~~m~~~~li ____________ _ 
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Figure 15. Command Interface and Program Erase Controller Flow-diagram (b) 

B 

AI01327 

Note: 2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 

_____________ J.V ~~©m!l1:a~ ___________ __:2::..;1.;.;;'2=5 
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ORDERING INFORMATION SCHEME 

Example: 

Speed 

-100 100ns 

-120 120ns 

-150 150ns 

M28V161 -100 N 

M 

N 

TR 

o to 70 oc 
-40 to 125 oc 

6 -40 to 85 oc 

Option 

TR Tape & Reel 
Packing 

R Reverse Pinout 

For a list of available options (Vee Range, Array Organisation, Speed, etc ... ) refer to the current Memory 
Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

::::22""/2::..:5'------------- J:.V ~~m~~9~ ____________ _ 
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TSOP48 Normal Pinout - 48 lead Plastic Thin Small Outline, 12 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

D1 

E 

e 

L 

a 

N 

CP 

TSOP48 

Drawing is out of scale 

mm 

Typ Min 

0.05 

0.95 

0.17 

0.10 

19.80 

18.30 

11.90 

0.50 -

0.50 

oo 

48 

,-----
1 
I 

N/2 

TSOP-a 

D1 

D 

Max 

1.20 

0.15 

1.05 

0.27 

0.21 

20.20 

18.50 

12.10 

-
0.70 

so 

0.10 

N 

E 

/ 

inches 

Typ Min 

0.002 

0.037 

0.007 

0.004 

0.780 

0.720 

0.469 

0.020 -

0.020 

oo 

48 

~· 
I I I 
I I I 

Max 

0.047 

0.006 

0.041 

0.011 

0.008 

0.795 

0.728 

0.476 

-

0.028 

so 

0.004 

~ SCS·1HOMSON 23/25 ------------- A.""JI llllD©IlilmaJ]!~©WJD©&\ --------------==:::. 
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TSOP48 Reverse Pinout - 48 lead Plastic Thin Small Outline, 12 x 20mm 

Symb 

A 

A1 

A2 

B 

c 
D 

01 

E 

e 

L 

a 

N 

CP 
TSOP48 

Drawing is out of scale 

mm 

Typ Min 

0.05 

0.95 

0.17 

0.10 

19.80 

18.30 

11.90 

0.50 -

0.50 

oo 

48 

~---

g§' 

01 

0 

TSOP-b 

N 

Max 

1.20 

0.15 

1.05 

0.27 

0.21 

20.20 

18.50 

12.10 

-

0.70 

50 

0.10 

E 

I 

inches 

Typ Min 

0.002 

0.037 

0.007 

0.004 

0.780 

0.720 

0.469 

0.020 -

0.020 

oo 

48 

~' 

I 

' ' ' 
' ' ' 

Max 

0.047 

0.006 

0.041 

0.011 

0.008 

0.795 

0.728 

0.476 

-

0.028 

50 

0.004 
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5044 - 44 lead Plastic Small Outline, 525 mils body width 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 2.42 2.62 0.095 0.103 

A1 0.22 0.23 0.009 0.010 

A2 2.25 2.35 0.089 0.093 

B 0.50 0.020 

c 0.10 0.25 0.004 0.010 

D 28.10 28.30 1.106 1.114 

E 13.20 13.40 0.520 0.528 

e 1.27 - - 0.050 - -

H 15.90 16.10 0.626 0.634 

L 0.80 - - 0.031 - -
a 30 - - 30 - -

N 44 44 

CP 0.10 0.004 

S044 

8~& 
A[J{ }yc 

D 

i 

I 
i 

E H I 

SO-b 

Drawing is out of scale 
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M29F040 
SINGLE SUPPLY 

4 Megabit (512K x 8, Sector Erase) FLASH MEMORY 

• VERY FAST ACCESS TIME: 70ns 
• 5V ± 10% SUPPLY VOLTAGE for PROGRAM 

and ERASE OPERATIONS 
• 5V ± 10% SUPPLY VOLTAGE in READ 

OPERATIONS 

• 1011s TYPICAL PROGRAMMING TIME 
• PROGRAM/ERASE CONTROLLER 

- Program Byte-by-Byte 
- Data Polling and Toggle Protocol for PIE. C. 

Status 
• MEMORY ERASE in SECTORS 

- 8 Sectors of 64K Bytes each 
- Sector Protection 
- Multisector Erase 

• ERASE SUSPEND and RESUME 
• 100,000 PROGRAM/ERASE CYCLES per 

SECTOR 
• LOW POWER CONSUMPTION 

- 25!1A Typical in Standby 
• STANDARD EPROM/OTP MEMORY 

PACKAGES: TSOP32, PLCC32 and PDIP32 

• EXTENDED TEMPERATURE RANGES 

Table 1. Signal Names 

AO-A18 Address Inputs 

000-007 Data Input I Outputs 

E Chip Enable 
-
G Output Enable 

w Write Enable 

Vee Supply Voltage 

Vss Ground 

February 1995 

PRODUCT PREVIEW 

PDIP32 (P) PLee32 (K) 

~ ~~ 

TSOP32 (N) 
8 x20 mm 

Figure 1. Logic Diagram 

AO-A18 

w 

E 

G 

19 

Vee 

M29F040 

Vss 

8 

000-007 

AI01372 

1/28 
Th1s IS preliminary mformat1on on a new product now rn development Deta1ls are subject to change Without not1ce 
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Figure 2A. DIP Pin Connections 

A18 Vee 
A16 w 
A15 A17 
A12 A14 

A7 A13 

A6 AS 

A5 A9 

A4 A11 

A3 G 
A2 A10 
A1 E 
AO DQ7 

DQO DQ6 

DQ1 DQ5 

DQ2 DQ4 

Vss 003 

AI01373 

Figure 2C. TSOP Pin Connections 

A11 G 
A9 A10 

AB E 
A13 DQ7 
A14 DQ6 

A17 DQ5 
W DQ4 

Vee oa3 
A1s Vss 
A16 DQ2 

M5 001 
A12 DQO 

A7 AO 
A6 A1 
A5 A2 

A4 ----,c..:..::, _ ___JI' ..----=-:...r- A3 

Figure 28. LCC Pin Connections 

C\llO<O<O() 1'-
._ ~ .,... ~ 01!.==: ,.-
<t;::<t<t:::. <t 

G)32 
A7[ ]A14 

A6[ A13 

A5[ JA8 
A4[ ]A9 
A3[ 9 M29F040 25 1 A11 

A2[ JG 
A1 [ ]A10 
AO[ JE 

DQO[ DQ7 
17 

~~~~~~~ 

a~~8ca8 oo>oooo 
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DESCRIPTION 

The M29F040 is a non-volatile memory that may 
be erased electrically at the sector level, and pro
grammed Byte-by-Byte. 

The interface is directly compatible with most mi
croprocessors. PDIP32, PLCC32 and TSOP32 (8 
x 20mm) packages are used. Both normal and 
reverse pin outs are available for the TSOP32 
package. 

Organisation 

The Organisation is 512K x 8 bits with Address lines 
AO-A18 and Data Inputs/Outputs DQO-DQ7. Mem
ory control is provided by Chip Enable, Output 
Enable and Write Enable Inputs. 

Erase and Program are performed through the 
internal Program/Erase Controller (P/E.C.). 

Data Outputs bits DQ7 and DQ6 provide polling or 
toggle signals during Automatic Program or Erase 
to indicate the Ready/Busy state of the internal 
Program/Erase Controller. 

Sectors 

Erasure of the memory is in sectors. There are 8 
sectors of 64K bytes each in the memory address 
space. Erasure of each sector takes typically 1.5 
seconds and each sector can be programmed and 

::c2/.::.28;;__ ____________ ~ ~~mg::~~~ ____________ _ 
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Table 2. Absolute Maximum Ratings (1) 

Symbol Parameter Value Unit 

TA Ambient Operating Temperature grade 1 Oto 70 
grade 3 -40 to 125 oc 
grade 6 -40 to 85 

TarAs Temperature Under Bias -50 to 125 oc 
Tsm Storage Temperature -65 to 150 oc 
Vro 121 Input or Output Voltages -o.6 to 7 v 
Vee Supply Voltage -Q.6 to 7 v 

VA9 121 A9 Voltage -Q.6 to 13.5 v 
Notes: 1. Except for the ratrng ''Operating Temperature Range", stresses above those listed rn the Table "Absolute Maximum Ratings" 

may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
condrtrons above those rndicated rn the Operating sections of this specification is not implied. Exposure to Absolute Maxrmum 
Ratrng conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum Voltage may undershoot to -2V dunng transition and for less than 20ns. 

Table 3. Operations 

Operation E G w DQO-DQ7 

Read VtL VrL VtH Data Output 

Write VtL VtH VtL Data Input 

Output Disable VtL VrH VrH Hi-Z 

Standby VtH X X Hi-Z 

Note: X = V1L or V1H 

Table 4. Electronic Signature 

Code 
- - - Other E G w AO A1 A6 A9 Addresses DQO· DQ7 

Manufaet. Code VrL VtL VrH VrL VrL VrL Vro Don't Care 20h 

Device Code VrL VrL VrH VrH VrL VrL Vro Don't Care OE2h 

Table 5. Sector Protection Status 

Code 
- - w Other E G AO A1 A6 A16 A17 A18 Addresses DQO- DQ7 

Protected Sector VrL VrL VrH VrL VrH VrL SA SA SA Don't Care 01h 

Unprotected Sector VrL VrL VrH VrL VrH VrL SA SA SA Don't Care OOh 

Note: SA= Address of sector berng checked 

---------------------------~~~@~~~9~------------------------~3-~_8 
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Table 6A. Instructions 

Mne. lnstr. Cyc. 
1st Cycle 2nd Cycle 3rd Cycle 4th Cycle 

Op. Addr. 11 ·51 Data Op. Addr. 11 •51 Data Op. Addr.l1.5l Data Op. Addr. (ll Data 

Read/ 

RD Reset 1+ Wnte X OFOh Read Read Data Read Read Data Read Read Data Memory Address Address Ad dross 
Array 

Read Read RD Memory 3+ Wnte x5555h OAAh Wnte x2AAAh 55h Wnte x5555h OFOh Read Address Data 
Array 

Read S1gnature RSIG Electron1c 3+ Wnte x5555h OAAh Wnte x2AAAh 55h Wnte x5555h 90h Read 12.31 S1gnature 
Signature Address 

Read Protect1on Protect RSP Sector 3+ Wnte x5555h OAAh Wnte x2AAAh 55h Wnte x5555h 90h Read 12·41 
Address Status 161 

Protect1on 

PG Program 4 Wnte x5555h OAAh Write x2AAAh SSh Wnte xSSSSh OAOh Wnte Address Data Input 

SE Sector 6 Write x5555h OAAh Wnte x2AAAh 55h Write x5555h SOh Write x5555h 141 OAAh Erase 

BE Bulk Erase 6 Wnte x5555h OAAh Wnte x2AAAh 55h Wnte x5555h SOh Wnte x5555h 141 OAAh 

ES Erase 1 Wnte X OBOh Read unt1l Toggle stops, then read all the data needed from any sector(s) not bemg erased then 
Suspend Resume Erase 

ER Erase 1 Write X 30h Read Data Poll1ng or Toggle 81t until Erase completes or Erase is suspended another t1me 
Resume 

Notes: 1. X= Don't Care. 
2. The f1rst cycle of the AD, ASP or RSIG 1nstruct1on IS followed by read operatiOns to read memory array, Status Register or Electronic Signature codes 

Any number of read cycles can occur after one command cycle 
3 Signature Address bits AD, A1, AS at V1L will output Manufacturer code (20h). Address b1tsAO at V1H and A1, AS at Vr.. Will output Device code (OE2h) 
4. Protection Address· AD, AS at V1L and A1 at V1H, other addresses w1thm the sector to be checked A1S, A17, AlB defme th1s Sector Address 
5. Address bits A1S, A17, AlB are don't care for coded address mputs 
6 Optional, additional sectors addresses must be entered w1th1n a BOJ.ls delay after last wnte entry, t1meout status can be venfmd through DQ3 value 

When full command is entered, read Data Polling or Toggle bit until Erase IS completed 

Table 68. Instructions 

Mne. 

RD 

RD 

RSIG 

RSP 

PG 

SE 

BE 

ES 

ER 

Notes: 

lnstr. Cyc. 
5th Cycle 6th Cycle 71h Cycle 

Op. Addr. 111 Data Op. Addr. Data Out. Op. Addr. Data Out. 

Read/ 
Reset 1+ Read Read Address Data Read Read Address Data Read Read Address Data 
Memory 
Array 

Read 
Memory 3+ Read Read Address Data Read Read Address Data Read Read Address Data 
Array 

Read Signature Signature Signature Electronic 3+ Read 12·31 S1gnature Read ll.:lJ Signature Read 1231 S1gnature 
Signature Address Adress Adress 

Read Protect1on Protect Protection Protect Protection Protect Sector 3+ Read 12.41 
Address Status l6l 

Read 12.41 
Address Status 161 Read 12'41 

Address Status 161 
Protect1on 

Program 4 Read Data PoU1ng or Toggle 81t until Program completes 

Sector 
6 Wnte x2AAAh 151 55h Wnte Sector 30h Wnte 161 Add1t1onal 30h Erase Address Sector 

Read Data 
Polling or 
Toggle bit 

Bulk Erase 6 Wnte x2AAAh 151 SSh Wnte x5555h 151 10h until Erase 
completes or 
Erase 1s 
suspended 
another t1me 

Erase 1 Read until Toggle stops, then read all the data needed from any sector(s) not being erased then Resume Erase Suspend 

Erase 1 Read Data Polling or Toggle B1t until Erase completes or Erase is suspended another t1me Resume 

1. X= Don't Care. 
2 The f1rst cycle of the AD, ASP or RSIG mstruct1on IS followed by read operations to read memory array, Status Reg1ster or Electronic Srgnature codes. 

Any number of read cycles can occur after one command cycle 
3. S1gnature Address btts AD, A 1, AS at Vn_ will output Manufacturer code (20h). Address b1ts AO at V1H and A 1, A6 at Vm.. Will output Dev1ce code (OE2h) 
4. Protect1on Address· AO, A6 at V.a.. and A1 at V1H, other addresses Wlthtn the sector to be checked A16, A17, A18 def1ne this Sector Address. 
5 Address bJts A16, A17, A18 are don't care for coded address mputs 
6. Optional, add1t1onal sectors addresses must be entered Within a 80)lS delay after last wnte entry, timeout status can be verified through D03 value 

When full command IS entered, read Data Pollmg or Toggle b1t unt1l Erase IS completed 
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DESCRIPTION (cont'd) 

erased over 1 00,000 cycles. Each sector may 
separately be protected and unprotected against 
program and erase. Sector erasure may be sus
pended, while data is read from other blocks of the 
memory, and then resumed. 

Bus Operations 

Seven operations can be performed by the appro
priate bus cycles, Read Array, Read Electronic 
Signature, Output Disable, Standby, Protect Sec
tor, Unprotect Sector, and Write the Command of 
an Instruction. 

Command Interface 

Command Bytes can be written to a Command 
Interface (C. I.) latch to perform Reading (from the 

Table 8. Status Register 

DQ Name Logic Level Definition 

'1' Erase Complete 

Table 7. Commands 

Hex Code Command 

OOh Invalid/Reserved 

10h Bulk Erase Confirm 

30h Sector Erase Resume/Confirm 

SOh Set-up Erase 

90h Read Electronic Signature/ 
Sector protection Status 

OAOh Program 

OBOh Erase Suspend 

OFOh Read Array/Reset 

Note 

Indicates the PIE. C. status, check during 

7 Data '0' Erase on Going Program or Erase, and on completion before 
Polling checking bits DQ5 for Program or Erase 

DQ Program Complete Success. 

DQ Program on Going 

'-1-0-1-0-1-0-1-' Erase or Program on Going Sucessive read output complementary 

Toggle Program ('0' on DQ6) datas on DQ6 while Programming or Erase 
6 Bit '-0-0·0-0·0-0·0-' Complete operations are going on. DQ6 remain at 

constant level when P/E.C. operations are 

'-1-1-1-1-1-1-1-' Erase or Program completed. 
('1' on DQ6) Complete 

'1' Program or Erase Error ES bit is set to '1' if P/E.C. has applied the 
5 Error Bit maximum number of erase pulses to the 

'0' Program or Erase Success block without achieving an erase verify. 

4 
'1' 

'0' 

'1' Erase Timeout Period Expired P/E.C. Erase operation has started. Only 

3 Erase possible command entry is Erase Suspend 
Time Bit 

'0' Erase Timeout Period on (ES). Additional sector to be erased in 
Going parallel can be entered to the P/E.C. 

2 

1 

0 Reser-
ved 

Notes: Logic level '1' is High, '0' is Low. ·0·1·0·0·0·1·1·1·0· represent bit value in successive Read operations. 
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DESCRIPTION (cont'd) 

Array or Electronic Signature), Erasure br Pro
gramming. For added data protection, command 
execution starts after 4 or 6 command cycles. First, 
second, fourth and fifth cycles are used to input a 
code sequence to the Command Interface (C.I.). 
This sequence is equal for all P/E.C. instructions. 
Command itself and its confirmation - if it applies -
are given on the third and fourth cycles. 

Instructions 

Selien instructions are defined to perform Read 
Memory Array, Read Electronic Signature, Auto 
Program, Sector Auto Erase, Auto Bulk Erase, 
Sector Erase Suspend and Sector Erase Resume. 
The internal Program/Erase Controller (P/E.C.) 
handles all timing and verification of the Program 
and Erase instructions and provides Data Polling, 
Toggle, and Status data to indicate completion of 
Program and Erase Operations. 

Instructions are composed of up to six cycles. The 
first two input a code sequence to the Command 
Interface which is common to all P/E. C. instruc
tions (see Table 7 for Command Descriptions). The 
third cycle inputs the instruction set up command 
instruction to the Command Interface. Subsequent 
cycles output the addressed data for Read opera
tions. For added data protection, the instructions 
for program and sector or bulk erase require further 
command inputs. For a Program instruction, the 
fourth command cycle inputs the address and data 
to be programmed. For an Erase instruction (sector 
or bulk), the fourth and fifth cycles input a further 
code sequence before the Erase confirm command 
on the sixth cycle. Byte programming takes typi
cally 1 OJ.LS while erase is performed in typically 1.5 
seconds. 

Erasure of a memory sector may be suspended, in 
order to read data from another sector, and then 
resumed. Data Polling, Toggle and Error data may 
be read at any time, including during the program
ming or erase cycles, to monitor the progress of 
the operation. When power is first applied or if Vee 
falls below VLKO, the command interface is reset to 
Read Array. 

DEVICE OPERATION 

Signal Descriptions 

AO·A18 Address Inputs. The address inputs for 
the memory array are latched during a write opera
tion. The A9 address input is used also for the 
Electronic Signature read and Sector Protect veri
fication. When A9 is raised to V1o, either a Read 
Manufacturer Code, Read Device Code or Verify 
Sector Proctection is enabled depending on the 

combination of levels on AO, A 1 and A6. When AO, 
A 1 and A6 are Low, the Electronic Signature Manu
facturer code is read, when AO is High and A 1 and 
A6 are Low, the Device code is read, and when A 1 
is High and AO and A6 are low, the Sector Protec
tion Status is read. 

DQO-DQ7 Data Input/Outputs. The data input a 
byte to be programmed or a command wri~n to 
the C. I., are latched when both Chip Enable E and 
Write Enable W are active. The data output is from 
the memory Array, the Electronic Signature, the 
Data Polling bit (D07), the Toggle Bit (D06), the 
Error bit (D05) or the Erase Timer !2jt (D03). Ou
puts ar~ valid when Chip Enable E and Output 
Enable G are active. The output is high impedance 
when the chip is deselected or the outputs are 
disabled. 

E Chip Enable. The Chip Enable activates the 
memory control IQQic, input buffers, decoders and 
sense amplifiers. E High deselects the memory and 
reduc~ the power consumption to the standby 
level. E can also be used to control writing to the 
~mmand register and to the memory array, while 
W remains at a low level. Addresses are then 

.latched on the Jailing edge of E while datas on the 
rising edge of E. 

G Output Enable. The Output Enable gates the 
outputs thr.Q.ugh the data buffers during a read 
operation. G is forced to V10 level during Sector 
Protect and Sector Unprotect operations. 

W Write Enable. This input controls writing to the 
Command Register and Address and Data l<ili:hes. 
Addresses are latched on the falling edge of W ,_gnd 
Data Inputs are latched on the rising edge of W. 

Vee Supply Voltage. The power supply for all 
operations (Read, Program and Erase). 

Vss Ground. Vss is the reference for all voltage 
measurements. 

Memory Sectors 

The memory sectors of the M29F040 are shown in 
Figure 5. The memory array is divided in 8 sectors 
of 64K bytes. Each sector can be erased sepa
rately or any combination of sectors can be erased 
simultaneously. The Sector Erase operation is 
managed automatically by the P/E.C. The opera
tion can be suspended in order to read from any 
another sector, and then resumed. 

Sector Protection provides additional data security. 
Each sector can be separately protected or unpro
~cted against Program or Erase. Bringing A9 an_Q 
G to _y1o initiates protection, while bringing A9, G 
and E to V1o cancels the protection. The sector 
affected is addressed by the inputs on A16, A17, 
andA18. 

=6/=28'----------------~ ~~tm~:~~~ ____________ _ 
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Table 9. AC Measurement Conditions 

SRAM Interface Levels EPROM Interface Levels 

Input Rise and Fall Times ~ 10ns ~ 10ns 

Input Pulse Voltages Oto3V 0.45V to 2.4V 

Input and Output Timing Ref. Voltages 1.5V O.BV and 2V 

Figure 3. AC Testing Input Output Waveform Figure 4. AC Testing Load Circuit 

1.3V 

SRAM Interface 

:: 3E==>E 1.5V 

1N914 

DEVICE 
EPROM Interface UNDER OUT 

2.4V~ 

0.45V~ 
2.0V 

o.sv 

AI01275 

Table 10 Capacitance (1) (TA- 25 oc f- 1 MHz) - , -

TEST 

T 
CL = 30pF or 1 OOpF 

CL = 30pF for SRAM Interface 

CL = 1 OOpF for EPROM Interface 

CL includes JIG capac1tance AI01276 

Symbol Parameter Test Condition Min Max Unit 

c,N Input Capacitance v,N = ov 6 pF 

Cour Output Capacitance Vour = OV 12 pF 

Note: 1. Sampled only, not 1 00% tested. 

Operations 

Operations are defined as specific bus cycles and 
signals which allow Memory Read, Command 
Write, Output Disable, Standby, Read Status Bits, 
Sector Protect/Unprotect, Sector Protection 
Check and Electronic Signature Read. They are 
shown in Table 3. 

Read. Read operations are used to output the 
contents of the Memory Array, the Status Regis!~ 
or the Electronic Sjgnature. Both Chip Enable E 
and Output Enable G must be low in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 

device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. The data read depends on the previous 
command written to the memory (see instructions 
RD and RSIG, and Status Bits). 

Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programm~d. A write operation is initia~d when 
Chip Enable E is L~ and Write Enable W is Low 
with Output Enable G High. Addresses are latched 
on the falling edge of WorE whichever occurs last. 
Commands and Input Data are latched on the rising 
edge of WorE whichever occurs last. 

----------- W'l SGS·lHOMSON __________ _;?c.:.::/2=8 
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Figure 5. Memory Map and Sector Address Table 

TOP BOTTOM 
A18 A17 A16 ADDRESS ADDRESS 

1 1 1 64K Bytes Sector ?FFFFh 70000h 

1 1 0 64K Bytes Sector 6FFFFh 60000h 

1 0 1 64K Bytes Sector 5FFFFh 50000h 

1 0 0 - 4FFFFh 40000h 

0 1 1 - 3FFFFh 30000h 

0 1 0 - 2FFFFh 20000h 

0 0 1 64K Bytes Sector 1FFFFh 10000h 

0 0 0 64K Bytes Sector OFFFFh OOOOOh 

AI01362 

Table 11. DC Characteristics 
(TA = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vee= 5V ± 1 0%) 

Symbol Parameter Test Condition Min Max Unit 

lu Input Leakage Current OVSV1N SVee ±1 !!A 

ILO Output Leakage Current OV s Vour s Vee ±1 !!A 

lcc1 Supply Current (Read) TIL E = V1L, G = V1L, f = 6MHz 40 rnA 

lcc2 Supply Current (Standby) TIL E=VIH 1 mA 

lcc3 Supply Current (Standby) CMOS E=Vcc±0.2V 100 !!A 

lce4 Supply Current (Program or Erase) Byte program, Sector or 60 mA Bulk Erase in progress 

V1L Input Low Voltage -0.5 0.8 v 
ViH Input High Voltage 2 Vee+ 0.5 v 
VoL Output Low Voltage loL = 12mA 0.45 v 

Output High Voltage TIL loH =-2.5mA 2.4 v 
VoH loH = -1 OO!!A Vce-0.4V v 

Output High Voltage CMOS 
loH=-2.5mA 0.85 x Vee v 

V1o A9 Voltage (Electronic Signature) 11.5 12.5 v 
I1D A9 Current (Electronic Signature) A9 = VID 50 !!A 

VLKO 
Supply Voltage (Erase and 3.2 4.2 v Program lock-out) 

.:.;8/-=28=--------------- i:ii ~i~©m~:C\l~a --------------
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Table 12A. Read AC Characteristics 
(T A= 0 to 70°C, -40 to 85°C or -40 to 125°C) 

M29F040 

-70 -90 

Symbol Alt Parameter Test Condition Vcc=SV±S% Vcc=5V±10% Unit 

SRAM EPROM 
Interface Interface 

Min Max Min Max 

IAVAV IRe Address Valid to Next Address Valid E = VJL. G = V1L 70 90 ns 

IAVQV lAce Address Valid to Output Valid E = VJL, G = V1L 70 90 ns 

IELOX (1) ILZ Chip Enable Low to Output Transition G =VJL 0 0 ns 

IELQV (2) IcE Chip Enable Low to Output Valid G=VJL 70 90 ns 

IGLQX (1) 
Output Enable Low to Output -

loLZ Transition E=VJL 0 0 ns 

tGLQV (2) toE Output Enable Low to Output Valid E=VJL 30 35 ns 

tEHQX loH 
Output Enable High to Output G=VJL 0 0 ns Transition 

tEHOZ (1) 1Hz Chip Enable High to Output Hi-Z G=VJL 20 20 ns 

tGHQX toH Output Enable High to Output E=VJL 0 0 ns Transition 

tGHQZ (1) I oF Output Enable High to Output Hi-Z E=VJL 20 20 ns 

tAX OX toH 
Address Transition to Output E = VJL, G = VIL 0 0 ns Transition 

Notes: 1. SP.mpled only, not 1 00% tested. _ 
2. G may be delayed by up to leLav- IGLav after the falling edge of E without increasing tnav. 

Output Disable. The data out~ts are high imped
ance w~n the Output Enable G is High with Write 
Enable W High. 

StandbY!, The memory is in standby when Chip 
Enable E is High. The power consumption is re
duced to the standby level and the outputs are high 
impedance, ind~endent of the Output Enable G 
or Write Enable W inputs. 

Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from the 
memory, the manufacturer's code for SGS-THOM
SON is 20h, and the device codes is E2h for the 
M29F040. These codes allow programming equip
ment or applications to automatically match their 
interface to the characteristics of the particular 

manufacturer's product. The Electronic Signature 
is output by a Read operation when the voltage 
applied to A9 is at V1o and address inputs A1 and 
A6 are at Low. The manufacturer code is output 
when the Address input AO is Low and the device 
code when this input is High. Other Address inputs 
are ignored. The codes are output on DQO DQ7. 
This is shown in Table 4. 

The Electronic Signature can also be read, without 
raising A9 to V1o by giving the memory the instruc
tion RSIG (see below). 

Sector Protection. Each sector can be sepa
rately protected against Program or Erase. Sector 
Protection provides additional data security, as it 
disables all program or erase operations. This 
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Table 128. Read AC Characteristics 
(TA = 0 to 70°C, -40 to 85°C or -40 to ·125°C) 

M29F040 

-120 -150 
Symbol AI! Parameter Test Condition Vee=5V±5% Vee= 5V± 10% Unit 

EPROM EPROM 
Interface Interface 

Min Max Min Max 

IAVAV IRe Address Valid to Next Address Valid E = VIL, G = VIL 120 150 ns 

IAVOV lAce Address Valid to Output Valid E = VIL, G = VIL 120 150 ns 

IELOX (1) tl2 Chip Enable Low to Output Transition G =VIL 0 0 ns 

tELOV (2) IcE Chip Enable Low to Output Valid G =VIL 120 150 ns 

IGLOX (1) 
Output Enable Low to Output -

lol2 Transition E = V1L 0 0 ns 

tGLOV (2) toE Output Enable Low to Output Valid E = V1L 50 55 ns 

Output Enable High to Output -
IEHOX loH Transition G =VIL 0 0 ns 

tEHOZ (1) 1Hz Chip Enable High to Output Hi-Z G =VIL 30 35 ns 

IGHOX loH Output Enable High to Output E= VIL 0 0 ns Transition 

tGHOZ (1) toF Output Enable High to Output Hi-Z E = VIL 30 35 ns 

Address Transition to Output - -
tAXOX toH Transition E = V1L, G = V1L 0 0 ns 

Notes: 1. £amp led only, not 100% tested. _ 
2. G may be delayed by up to tELav- toLov after the falling edge of E without increasing IELav. 

DEVICE OPERATION (cont'd) 

mode is activated when both A9 and G are set to 
V1o and the sector address is applied on A 16, A 17 
and A 18. Sector protection is programmed using a 
Presto F prograf!l_like algorithm. Protection is initi
ated by edge of W falli1J9. to V1L. Then after a delay 
of 1 OOus, the edge of W rising to V1H will end the 
protection O.Qe.!:_ation. Protection verlfY is achieved 
by bringing G, E and A6 to V1L while W is at V1H and 
A9 at V1o. Under these conditions, reading the data 
output will yield 01 h if the sector defined by the 
inputs on A16, A17 and A18 is protected. Any 
attempt to program or erase a protected sector will 
be ignored by the device. 

Any protected sector can be unprotected to allow 
content updating. All sectors must be protected 

before an unprotect QPeratio_D. Sector unprotect is 
activated when A9, G and E are at V1o. The ad
dresses inputs A6, A 16, A 12 must be maintained at 
V1H. Sector unprotect is performed through a Presto 
F Erase like algorithm. Unprotect is initiated by the 
edge of ~falling to V1L- After a delay of 1 Oms, the 
edge of W rising to V1H will end the unprotection 
QPeratiQn. Unprotect verify i.§....achieved by bringing 
G and E to V1L while A6 and Ware at V1H and A9 at 
V1o. In these conditions, reading the output data will 
yield OOh if the sector defined by the inputs on A 16, 
A 17 and A 18 is protected. All combinations of A 16, 
A 17 and A 18 must be addressed in order to ensure 
that all of the 8 sectors have been unprotected. 
Sector Protection Status is shown in Table 5. 
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Figure 6. Read Mode AC Waveforms 
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Table 13A. Write AC Characteristics, Write Enable Controlled 
(TA = 0 to 70°C, -40 to 85°C or -40 to 125°C) 

M29F040 

-70 -90 
Symbol All Parameter Unit 

Vee= 5V±5% Vee :5V± 10% 

SRAM Interface EPROM Interface 

Min Max Min Max 

tAVAV twc Address Valid to Next Address Valid 70 90 ns 

tELWL tcs Chip Enable Low to Write Enable Low 0 0 ns 

twLWH twp Write Enable Low to Write Enable High 35 45 ns 

lovwH los Input Valid to Write Enable High 30 45 ns 

twHDX loH Write Enable High to Input Transition 0 0 ns 

twHEH tcH Write Enable High to Chip Enable High 0 0 ns 

twHWL twPH Write Enable High to Write Enable Low 20 20 ns 

IAVWL lAs Address Valid to Write Enable Low 0 0 ns 

lwLAX IAH Write Enable Low to Address Transition 45 45 ns 

tGHWL Output Enable High to Write Enable Low 0 0 ns 

tvCHEL tvcs Vee High to Chip Enable Low 50 50 flS 

twHQV1 (1) Write Enable High to Output Valid (Program) 10 10 flS 

twHOV2 (1) Write Enable High to Output Valid (Erase) 1.5 30 1.5 30 sec 

twHGL toEH Write Enable High to Output Enable Low 0 0 ns 

Note: 1. Time IS measured to Data Polling or Toggle Bit, IWHav = lwHa?V + tmvav 

Instructions and Commands 

The Command Interface (C. I.) latches commands 
written to the memory. Instructions are made up 
from one or more commands to perform memory 
Read, Read Electronic Signature, Sector Erase, 
Bulk Erase, Program, Sector Erase Suspend and 
Erase Resume. Commands are made of address 
and data seque_r:}S:es. 6ddresses are latched on the 
falling ed_g_e oL W or E and data is latched on the 
rising of W or E. The instructions require from 1 to 
6 cycles, the first or first three of which are always 
write operations used to initiate the command. 
They are followed by either further write cycles to 
confirm the first command or execute the command 
immediately. Command sequencing must be fol
lowed exactly. Any invalid combination of com
mands will reset the device to Read Array. The 

increased number of cycles has been chosen to 
assure maximum data security. Commands are 
initialised by two preceding coded cycles which 
unlock the Command Interface. In addition, for 
Erase, command confirmation is again preceeded 
by the two coded cycles. 

P/E.C. status is indicated during command execu
tion by Data Polling on DQ?, detection of Toggle on 
DQ6, or Error on DQ5 and Erase Timer DQ3 bits. 
Any read attempt during Program or Erase com
mand execution will automatically output those four 
bits. The PIE. C. automatically sets bits DQ3, DOS, 
DQ6 and DQ?. Other bits (DQO, DQ1, DQ2 and 
DQ4) are reserved for future use and should be 
masked. 
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Table 13B. Write AC Characteristics, Write Enable Controlled 
(T A = 0 to 70°C, -40 to 85°C or -40 to 125°C) 

M29F040 

-120 -150 
Symbol All Parameter Unit 

Vee= 5V ± 10% Vee= 5V ± 10% 

EPROM Interface EPROM Interface 

Min Max Min Max 

IAVAV I we Address Valid to Next Address Valid 120 150 ns 

IELWL lcs Chip Enable Low to Write Enable Low 0 0 ns 

IWLWH lwp Write Enable Low to Write Enable High 50 50 ns 

tovwH los Input Valid to Write Enable High 50 50 ns 

IWHOX loH Write Enable High to Input Transition 0 0 ns 

IWHEH leH Write Enable High to Chip Enable High 0 0 ns 

IWHWL twPH Write Enable High to Write Enable Low 20 20 ns 

IAVWL lAs Address Valid to Write Enable Low 0 0 ns 

IWLAX IAH Write Enable Low to Address Transition 50 50 ns 

tGHWL Output Enable High to Write Enable Low 0 0 ns 

tvcHEL tvcs Vee High to Chip Enable Low 50 50 f!S 

twHOV1 (1) Write Enable High to Output Valid (Program) 10 10 f!S 

twHOV2 (1) Write Enable High to Output Valid (Erase) 1.5 30 1.5 30 sec 

twHGL toEH Write Enable High to Output Enable Low 0 0 ns 

Note: 1. Time is measured to Data Polling or Toggle Bit, IWHav = IWHa7V + lmvav 

Data Polling Bit DQ7. When Programming opera· 
tions are in progress, this bit outputs the comple
ment of the bit being programmed on DO?. During 
Erase operation, it will outputs a '0'. After comple
tion of the operation, DO? will output the bit last 
programmed or a '1' after erasing. Data Polling is 
valid only effecti.'@ during P/E.C. operation, that is 
after the fQ_urth W pulse for programming or after 
the sixth W pulse for Erase. It must be performed 
at the address being programmed or at an address 
within the sector being erased. If the sector to be 
erased is protected, if the byte to be programmed 
belongs to a protected sector or if all of the sectors 
are protected, DO? will set to data complement for 
about 1 OOJ.lS for erase, and then return to previous 
addressed memory data. The programming of a 
protection sector is ignored. See Figure 9 for the 
Data Polling flowchart and Figure 10 for the Data 
Polling waveforms. 

Toggle Bit DQ6. When Programming operations 
are in progress, successive attempts to read D06 
will output complementary _Qata,_D06 wl!! toggle 
following toggling of either G or E when G is low. 
The operation is completed when two successive 
reads yield the same output data. The next read 
will output the bit last programmed or a '1' after 
erasing. The toggle bit is valid only effectiv_g_ during 
P/E.C. operations, that is after the fold!:!h W pulse 
for programming or after the sixth W pulse for 
Erase. If the sector to be erased is protected, if the 
byte to be programmed belongs to a protected 
sector or if all of the sectors are protected, D06 will 
toggle for about 2JlS for programming and 1 OOus 
for erase and then stop toggling and return back to 
Read. See Figure 11 for Toggle Bit flowchart and 
Figure 12 for Toggle Bit waveforms. 

r=-= SGS·lHOMSON 13/28 --------------- lllt."'fl li:li!U©OO©~~~~©ilJO~ -------------...;.;:.c= 
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Figure 7. Write AC Waveforms, W Controlled 

t
~-----------------------_-__ w_R_IT_E_c_v_cL_E __________________ ~~----

VALID ~ 
----------,-4------------tW_L_AX----_-_-_-_-_-_-_-_-~-~~·-'~------

tAVWL 

AO-A18 

!ELWL -1+---+1 

~-- tGHWL+-----1+----tWLWH 

w 
!+----- IWHWL -----+1 

IDVWH -~-----1>!- IWHDX 

DQ0-007 VALID 

,.---------+----................................................ . 
Vee 

tVCHEL AI01365 

Note: Address are latched on the fall1ng edge of W, Data is latched on the rising edge of W. 

Error bit DQS. This bit is set to '1' by the P/E.C 
when there is a failure of byte programming, sector 
erase, or bulk erase that results in invalid data 
being programmed in the memory sector. In case 
of error in sector erase or byte program, the sector 
in which the error occured or to which the pro
grammed byte belongs, must be discarded. Other 
sectors may still be used. Error bit resets to '0' after 
Read/Reset (RD) instruction. 

Erase Timer bit DQ3. This bit is set to '0' •by the 
P/E.C. when the last Erase command has been 
entered to the Command Interface and it is awaiting 
the Erase start. When the waiting period is finished, 
003 returns back to '1 '. 

Coded Cycles. The two coded cycles unlock the 
Command Interface. They are followed by a com
mand input or a comand confirmation. They consist 
in writing the data OAAh at address 5555h during 
first cycle and data 55h at address 2AAAh during 
second ~cle.~ddresses are latched on the falling 
edge of W or_§ while data is latched on the rising 
edge of W or E. They happen on first and second 
cycles of the command write or on the fourth and 
fifth cycle. 

Read (RD) instruction. The Read instruction con
sists of one write operation giving the command 
OFOh at address 2555h. It can be optionally pre
ceded by the two coded cycles. Subsequent read 
operations will read the memory array addressed 
and output the read byte. 
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Table 14A. Write AC Characteristics, Chip Enable Controlled 
(T A= 0 to 70°C, -40 to 85°C or -40 to 125°C} 

M29F040 

-70 -90 
Symbol A It Parameter Unit 

Vee= 5V ± 5% Vee= 5V ± 10% 

SRAM Interface EPROM Interface 

Min Max Min Max 

lAVAV twc Address Valid to Next Address Valid 70 90 ns 

lWLEL tws Write Enable Low to Chip Enable Low 0 0 ns 

lELEH tcp Chip Enable Low to Chip Enable High 35 45 ns 

tovEH los Input Valid to Chip Enable High 30 45 ns 

lEHDX loH Chip Enable High to Input Transition 0 0 ns 

lEHWH lwH Chip Enable High to Write Enable High 0 0 ns 

lEHEL lcPH Chip Enable High to Chip Enable Low 20 20 ns 

lA VEL lAs Address Valid to Chip Enable Low 0 0 ns 

IE LAX lAH Chip Enable Low to Address Transition 45 45 ns 

lGHEL Output Enable High Chip Enable Low 0 0 ns 

lvCHWL tvcs Vee High to Write Enable Low 50 50 ns 

lEHQV1 (1) Chip Enable High to Output Valid (Program) 10 10 !-IS 

lEHQV2 (1) Chip Enable High to Output Valid (Erase) 1.5 30 1.5 30 sec 

lEHGL lOEH Chip Enable High to Output Enable Low 0 0 ns 

Note: 1. Time IS measured to Data Polling or Toggle Bit, tWHav = tWHa7V + ta,vav 

Read Electronic Signature (RSIG) instruction_ 
This instruction uses the two coded cycles followed 
by one write cycle giving the command 90h to 
address 5555h for command setup. Subsequent 
read will output the manufacturer code, the device 
code or the sector protection status depending on 
the levels of AO, A1, A6, A16, A17 and A18. The 
manufacturer code, 20h, is output when the ad
dresses lines AO, A 1 and A6 are Low, the device 
code, OE2h is output when AO is High with A 1 and 
A6 Low. 

Read Sector Protection. The use of Read Elec
tronic Signature (RSIG) command also allows ac
cess to the sector protection status verify. After 
giving the RSIG command, AO and A6 are set to V1L 
with A 1 at V1H, while A 16, A 17 and A 18 define the 
sector of the sector to be verified. A read in these 
conditions will output a 01 h if sector is protected 
and a OOh if sector is not protected. 

Bulk Erase (BE) instruction_ This instruction uses 
six write cycles. The Erase Set-up command SOh 
is written on third cycle to address 5555h after the 
two coded cycles. The Bulk Erase Confirm com
mand 1 Oh is written at address 5555h on sixth cycle 
after another two coded cycles. If the second com
mand given is not an erase confirm or if the coded 
cycles are wrong, the instruction aborts and the 
device is reset to Read Array. It is not necessary to 
program the array with OOh first as the P/E.C. will 
automatically do this before erasing to OFF!:!,_Rea.Q 
operations after the sixth rising edge of W or E 
output the status register bits. During the execu
tion of the erase by the P/E.C., Data Polling bit DQ7 
returns '0', then '1' on completion. The Toggle Bit 
DQ6 toggles during erase operation and stops 
when erase is completed. After completion the 
Status Register bit DOS returns '1' if there has been 
an Erase Failure because the erasure has not been 
verified even after the maximum number of erase 
cycles have been executed. 

----------------------------~~i~@~~~~~~ ------------------------~15~~~8 
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Table 148. Write AC Characteristics, Chip Enable Controlled 
(T A = 0 to 70°C, -40 to 85°C or -40 to 125°C) 

M29F040 

-120 -150 
Symbol A It Parameter Unit 

Vee= 5V ± 10o/o Vee= 5V ± 10o/o 

EPROM Interface EPROM Interface 

Min Max Min Max 

tAVAV twc Address Valid to Next Address Valid 120 150 ns 

twLEL tws Write Enable Low to Chip Enable Low 0 0 ns 

tELEH tcp Chip Enable Low to Chip Enable High 50 50 ns 

lovEH los Input Valid to Chip Enable High 50 50 ns 

tEHDX toH Chip Enable High to Input Transition 0 0 ns 

IEHWH twH Chip Enable High to Write Enable High 0 0 ns 

tEHEL ICPH Chip Enable High to Chip Enable Low 20 20 ns 

lA VEL lAs Address Valid to Chip Enable Low 0 0 ns 

tELAX tAH Chip Enable Low to Address Transition 50 50 ns 

tGHEL Output Enable High Chip Enable Low 0 0 ns 

IVCHWL tvcs Vee High to Write Enable Low 50 50 ns 

IEHQV1 (1) Chip Enable High to Output Valid (Program) 10 10 j.l5 

tEHQV2 (1) Chip Enable High to Output Valid (Erase) 1.5 30 1.5 30 sec 

tEHGL toEH Chip Enable High to Output Enable Low 0 0 ns 

Note: 1. Time is measured to Data Pall1ng or Toggle B1t, IWHav = tWHa7V + ta1vav 

Sector Erase (SE) instruction. This instruction 
uses a minimum of six write cycles. The Erase 
Set-up command 80h is written on third cycle to 
address 5555h after the two coded cycles. The 
Sector Erase Confirm command 30h is written on 
sixth cycle after another two coded cycles. During 
the input of the second command an address 
within the sector to be erased is given and latched 
into the memory. Additional Sector Erase confirm 
commands and sector addresses can be written 
subsequently to erase other sectors in parallel 
without further coded cycles. The erase will start 
after an Erase timeout period of about 1 OOus. 
Thus, additional Sector Erase commands must be 
given within this delay. The input of a new Sector 
Erase command will restart the timeout period. 

The status of the internal timer can be monitored 
through the level of DQ3, if DQ3 is '0' the Sector 
Erase Command has been given and the timeout 
is running, if DQ3 is '1 ',the timeout has expired and 
the P/E.C is erasing the sector(s). If the second 
command given is not an erase confirm or if the 
coded cycles are wrong, the instruction aborts, and 
the device is reset to Read Array. It is not necessary 
to program the sector with OOh as the P/E.C. will do 
this automatically before to erasing to OFFh...:.... Rea.Q 
operations after the sixth rising edge of W or E 
output the status register status bits. 

During the execution of the erase by the P/E.C., the 
memory accepts only the ES (Erase Suspend) 
instruction. Data Polling bit DQ7 returns '0' while 
the erasure is in progress and '1' when it has 

.:..:16::..=/2:.=..8 __________ ru SGS·lHOMSOI\! ------------
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Figure 8. Write AC Waveforms, E Controlled 

AO-A18 
~----~~~~~~=====--W_R_I:-:-:-:c_L_E------------------1~----

,. tELAX ----------+1• I 

tAVEL 

w 
tWLEL -1+----+1 

14---- tGHEL-+--------<~--- tELEH 

DQO-DQ? 

tEHEL 

tDVEH --~-----+1- tEHDX 

VALID 

.---------+---- ................................................ . 
Vee 

tVCHWL 
AI01366 

Note: Address are latched on the falling edge of E, Data is latched on the rising edge of E. 

completed. The Toggle Bit DOS toggles during 
erase operation. It stops when erase is completed. 
After completion the Status Register bit DQ5 re
turns '1' if there has been an Erase Failure because 
erasure has not been verified even after the maxi
mum number of erase cycles have been executed. 

Program (PG) instruction. This instruction uses 
four write cycles. The Program command AOh is 
written on third cycle after two coded cycles. A 
fourth write op~atio'!._latches the Address on the 
falling edge of W or E and the Data to be written 
on its rising edge and starts the P/E.C. Read op
erations output the status bits after the program
ming has started. Memory programming is made 
only by writing '0' in place of '1' in a Byte. 

Erase Suspend (ES) instruction. The Sector 
Erase operation may be suspended by this instruc-

lion which consists of writing the command OBOh 
without any specific address code. No coded cycles 
are required. It allows reading of data from another 
sector while erase is in progress. Erase suspend is 
accepted only during the Sector Erase instruction 
execution. Writing this command during Erase 
timeout will, in addition to suspending the erase, 
terminate the timeout. The Toggle Bit 006 stops 
toggling when the P/E.C. is suspended. Toggle Bit 
status must be monitored at an address out of the 
sector being erased. During the suspension the 
memory will respond only to Read (RD), or Erase 
Resume (ER) instructions. Read operations in
itially output the status bits while erase is sus
pended but, following a Read instruction, data 
from other sectors of the memory can be read. 
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Table 15A. Data Polling and Toggle Bit AC Characteristics <1> 
(T A = 0 to 70°C, -40 to 85°C or -40 to 125°C) 

M29F040 

-70 -90 
Symbol A It Parameter Unit 

Vee= 5V±5% Vcc=5V±10% 

SRAM Interface EPROM Interface 

Min Max Min Max 

twH07V1 (2) Write Enable High to DQ7 Valid (Program 10 10 llS WControl 

twH07V2 (2) Write Enable High to DQ7 Valid (Erase W 1.5 30 1.5 30 sec Controller 

tEH07V1 (2) .Qhip Enable High to DQ7 Valid (Program 10 10 J.lS E Controller 

tEH07V2 (2) Chip Enable High to DQ7 Valid (Erase E 1.5 30 1.5 30 sec Controlled 

to?VOV 07 Valid to Output Valid (Data Polling) 30 35 ns 

twHOVt 
Write Enable High to Output Valid 10 10 flS (Program) 

twHOV2 Write Enable High to Output Valid (Erase) 1.5 30 1.5 30 sec 

tEHOVt 
Chip Enable High to Output Valid 10 10 flS (Program) 

tEHOV2 Chip Enable High to Output Valid (Erase) 1.5 30 1.5 30 sec 

Notes: 1. All other timings are defined in Read AC Characteristics table. 
2. twHa7V is the Program or Erase time. 

Erase Resume (ER) instruction. If an Erase Sus
pend instruction was previously executed, the 
erase operation may be resumed by giving the 
command 30h, at any address, and without any 
coded cycle. 

Programing. The memory can be programmed 
byte-by-byte. The program sequence is started by 
two coded cycles, followed by writing the Program 
command (OAOh) to the Command Interface, this 
is followed by writing the address and data byte to 
the memory. The Program/Erase Controller auto
matically starts and performs the programming 
after the fourth write operation. During program
ming the memory status is checked by reading the 
status bits 003, 005, DOS and DQ7 which shows 
the status of the P/E.C. 006 and DQ7 determine if 

programming is on going or has completed and 
005 allows a check to be made for any possible 
error. 

Power Up 

The memory Command lnterft:!_ce i§_ reset on 
power up to Read Array. Either E or W should be 
tied to V1H to allow maximum security. Any write 
cycle initiation is blocked when Vee is below VLKO. 

Supply Rails 

Normal precautions must be taken for supply volt
age decoupling, each device in a system should 
have the Vee rail decoupled with a 0.1 f.LF capacitor 
close to the Vee and Vss pins. The PCB trace 
widths should be sufficient to carry the Vee pro
gram and erase currents required. 

1 --B:c=/2::::_8 __________ ID'I SGS·lHOMSON -----------
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Table 158. Data Polling and Toggle Bit AC Characteristics <1> 
(T A = 0 to 70°C, -40 to 85°C or -40 to 125°C) 

M29F040 

M29F040 

Symbol Alt Parameter 

twH07V1 12> 
Write Enable High to 007 Valid (Program 
WControl 

twH07Y2(2) Write Enable High to 007 Valid (Erase W 
Controller 

tEH07V1 (2) Qhip Enable High to 007 Valid (Program 
E Controller 

tEH07V2 (2) Chip Enable High to D07 Valid (Erase E 
Controlled 

ta7VOY 07 Valid to Output Valid (Data Polling) 

twHOY1 
Write Enable High to Output Valid 
(Program) 

twHOY2 Write Enable High to Output Valid (Erase) 

IEHQY1 
Chip Enable High to Output Valid 
(Program) 

tEHOY2 Chip Enable High to Output Valid (Erase) 
.. 

Notes: 1. All other t1mrngs are defined 1n Read AC Charactenst1cs table. 
2. IWHo7V is the Program or Erase time. 

-120 150 Unit 

Vcc=5V±10% Vcc=5V±10% 

EPROM Interface EPROM Interface 

Min Max Min Max 

10 10 J.lS 

1.5 30 1.5 30 sec 

10 10 J.lS 

1.5 30 1.5 30 sec 

50 55 ns 

10 10 J.lS 

1.5 30 1.5 30 sec 

10 10 J.1S 

1.5 30 1.5 30 sec 

-------------lifi ~~m~~~~~ ____________ 1:..::9=/28 
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Figure 10. Data Polling Flow-chart Figure 11. Data Toggle Flow-chart 

AI01369 

Table 16. Program, Erase Times and Program, Erase Endurance Cycles 
(TA = 0 to 70°C; Vee= 5V ± 10% or 5V ± 5%) 

Parameter 
M29F040 

Min Typ 

Chip Program (Byte) 8.5 

Bulk or Sector Erase 1.5 

Byte Program 10 

Program/Erase Cycles 100,000 

Max 

30 

M29F040 

AI01370 

Unit 

sec 

sec 

J.lS 

cycles 
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Figure 13. Sector Protection Flow-chart 

READ DQO at PROTECTION 
ADDRESS: AO, A6 = Vll• A1 = V1H and 

A16, A17, A18 DEFINING SECTOR 

M29F040 

AI01368 
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Figure 14. Sector Unprotecting Flow-chart 

AS, A12, A16 = VIH 
E,G=VIH 

READ at UNPROTECTION 
ADDRESS: AO, A6 = VIH• At = VIL and 

A16, A17, AlB DEFINING SECTOR 

NO YES 

AI01371 
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ORDERING INFORMATION SCHEME 

Example: M29F040 -70 M 

Vee Range Temp. Range 

F 5V -70 70ns p 1 Oto70°C 

v 3.3V -90 SOns K PLCC32 3 -40 to 125 oc 
-120 120ns N TSOP32 6 -40 to 85 oc 
-150 150ns 8x20mm 

Full data on the 3V product, M29V040, will be added to this document in the near future. 
For a list of available options (Vee Range, Speed, etc ... ) refer to the current Memory Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 

-------------------------~~~~~~~----------------------~2=5~~8 
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PDIP32 • 32 pin Plastic DIP, 600 mils width 

Symb 
mm inches 

Typ Min Max Typ Min Max 

A 4.83 0.190 

A1 0.38 - O.D15 -

A2 - - - - - -

B 0.41 0.51 O.D16 0.020 

81 1.14 1.40 0.045 0.055 

c 0.20 0.30 0.008 0.012 

D 41.78 42.04 1.645 1.655 

E 15.24 15.88 0.600 0.625 

E1 13.46 13.97 0.530 0.550 

e1 2.54 - - 0.100 - -
eA 15.24 - - 0.600 - -
L 3.18 3.43 0.125 0.135 

s 1.78 2.03 0.070 0.080 

a. oo 15° oo 15° 

N 32 32 

PDIP32 

E1 E 

PDIP 

Drawing is out of scale 

=26:::.:/2::.::8'------------- t.:fi ~~@~~~~ -------------
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PLCC32 • 32 lead Plastic Leaded Chip Carrier, rectangular 

Symb 
mm 

Typ Min 

A 2.54 

A1 1.52 

B 0.33 

81 0.66 

0 12.32 

01 11.35 

02 9.91 

E 14.86 

E1 13.89 

E2 12.45 

e 1.27 -

N 32 

Nd 7 

Ne 9 

CP 

PLCC32 

D 
01 

PLCC 

Draw1ng is out of scale 

Max 

3.56 

2.41 

0.53 

0.81 

12.57 

11.56 

10.92 

15.11 

14.10 

13.46 

-

0.10 

I 

~ E1 E 

Inches 

Typ Min 

0.100 

0.060 

0.013 

0.026 

0.485 

0.447 

0.390 

0.585 

0.547 

0.490 

0.050 -

32 

7 

9 

I 

D2/E2 8~' 
I I I 

o CP 

M29F040 

Max 

0.140 

0.095 

0.021 

0.032 

0.495 

0.455 

0.430 

0.595 

0.555 

0.530 

-

0.004 

-------------lifi ~~©lH~,[IJ~~ ___________ ____:2::..:7.:_::12::::8 
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 

Symb 

A 

A1 

A2 

B 

c 

D 

D1 

E 

e 

L 

a 

N 

CP 

TSOP32 

Drawing 1s out of scale 

mm 

Typ Min 

o.os 

0.9S 

0.1S 

0.10 

19.80 

18.30 

7.90 

o.so -

o.so 

0°C 

32 

r----
1 
I 

N/2 
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SALES OFFICES 

EUROPE 
DENMARK 
2730HERLEV 
Herlev Torv, 4 
Tel. (45-44) 94.85 33 
Telex 35411 
Telefax: (45-44) 948694 

FINLAND 
LOHJA SF-08150 
Ratakatu, 26 
Tel (358-12)315511 
Telefax. (358-12) 3155.66 

FRANCE 
94253 GENTILLY Cedex 
7 -avenue Galllem - BP 93 
Tel .. (33-1) 47.40 75.75 
Telex: 632570 STMHQ 
Telefax (33-1) 47 40 79.10 

67000 STRASBOURG 
20, Place des Hailes 
Tel (33-88) 75 50 66 
Telefax. (33-88) 22.29 32 

GERMANY 
85630 GRASBRUNN 
Bretomscher Ring 4 
Postfach 1122 
Tel.: (49-89) 460060 
Telefax (49-89) 4605454 
Teletex: 897107=STDISTR 

30695 HANNOVER 51 
Roten burger Strasse 28A 
Tel. (49-511) 615960-3 
Teletex. 5118418 CSFBEH 
Telefax (49-511) 6151243 

90491 NORNBERG 20 
Erlenstegenstrasse, 72 
Tel (49-911) 59893-0 
Telefax· (49-911) 5980701 

70499 STUTTGART 31 
Mittlerer Pfad 2-4 
Tel. (49-711) 13968-0 
Telefax· (49-711) 8661427 

ITALY 
20090 ASSAGO (MI) 
V le Milanofion - Strada 4- Palazzo N4/A 
Tel (39-2) 575461 (10 linee) 
Telex: 330131-330141 SGSAGR 
Telefax. (39-2) 8250449 

40033 CASALECCHIO Dl RENO (BO) 
Via R FUCinl, 12 
Tel. (39-51) 591914 
Telex: 512442 
Telefax. (39-51) 591305 

00161 ROMA 
Via A. Torloma, 15 
Tel. (39-6) 8553960 
Telex 620653 SGSATE I 
Telefax (39-6) 85354438 

NETHERLANDS 
5652 AR EINDHOVEN 
Meerenakkerweg 1 
Tel· (31-40) 550015 
Telefax: (31-40) 528835 

SPAIN 
08004 BARCELONA 
C~lle Grar.1., Via Carts Catalanes, 322 
61 Roar, 2 Door 
Tel. (34-3) 4251800 
Telefax (34-3) 425367 4 

28027 MADRID 
Calle Albacete, 5 
Tel. (34-1) 4051615 
Telex· 46033 TCCEE 
Telefax (34-1) 4031134 

SWEDEN 
S-16421 KISTA 
Borgarfjordsgatan, 13- Box 1094 
Tel.: (46-8) 7936920 
Telex: 12078 THSWS 
Telefax. (46-8) 7504950 

SWITZERLAND 
1218 GRAND-SACONNEX (GENEVA) 
Chemin Francois-Lehmann, 18/A 
Tel (41-22) 9292929 
Telex: 415493 STM CH 
Telefax. (41-22) 9292900 

UNITED KINGDOM and EIRE 
MARLOW, BUCKS 

~~~~~ ~~r~se, Parkway 

Tel.: (44-1628) 890800 
Telex: 847458 
Telefax. (44-1628) 890391 



AMERICAS 
BRAZIL 

05413 SAO PAULO 
R. Hennque Schaumann 286-CJ33 
Tel.. (55-11) 883-5455 
Telex. (391)11-37988 "UMBR BR" 
Telefax. (55-11) 282-2367 

CANADA 

NEPEAN ONTARIO K2H 9C4 
301 Mood1e Dnve SUite 307 
Tel · (613) 829-9944 
Telefax (613) 829-8996 

U.S.A. 

NORTH & SOUTH AMERICAN 
MARKETING HEADQUARTERS 
55 Old Bedford Road 
Lincoln, MA 01773 
Tel . (617) 259-0300 
Telefax. (617) 259-4421 

ALABAMA 
Huntsv1lle- Tel · (205) 533-5995 

Fax (205) 533-9320 

ARIZONA 
Phoen1x- Tel (602) 867-6217 

Fax· (602) 867-6200 

CALIFORNIA 
Santa Ana- Tel· (714) 957-6018 

Fax· (714) 957-3281 
San Jose- Tel · (408) 452-8585 

Fax· (452) 1549 
Scotts Valley- Tel .. (408) 439-2950 

Fax. (408) 439-2969 

COLORADO 
Boulder- Tel.: (303) 449-9000 

Fax· (303) 449-9505 

FLORIDA 
Boca Raton- Tel. (407) 997-7233 

Fax (407) 997-7554 

GEORGIA 
Norcross- Tel (404) 242-7444 

Fax ( 404) 368-9439 

ILLINOIS 
Schaumburg- Tel (708)517-1890 

Fax. (708) 517-1899 

INDIANA 
Kokomo- Tel: (317) 455-3500 

Fax. (317) 455-3400 
lnd1anapol1s- Tel .. (317) 575-5520 

Fax (317) 575-8211 

MICHIGAN 
Livonia- Tel.: (313) 953-1700 

Fax (313) 462-4071 

MINNESOTA 
Bloomington- Tel.: (612) 944-0098 

Fax (612) 944-0133 

NORTH CAROLINA 
Cary- Tel. (919) 469-1311 

Fax (919) 469-4515 

NEW JERSEY 
Voorhees- Tel : (609) 772-6222 

Fax (609) 772-6037 

NEW YORK 
Poughkeepsie- Tel.: (914) 454-8813 

Fax: (914) 454-1320 

OREGON 
Lake Oswego- Tel (503) 635-7650 

TENNESSEE 
Knoxville- Tel. (615) 524-6239 

TEXAS 
Aust1n- Tel· (512) 502-3020 

Fax (512) 346-6260 
Carrollton- Tel .. (214) 466-8844 

Fax (214) 466-8130 
Houston- Tel (713) 376-9936 

Fax (713) 376-9948 

FOR RF AND MICROWAVE 
POWER TRANSISTORS CON
TACT 
THE FOLLOWING REGIONAL 
OFFICE IN THE U.S.A. 

PENNSYLVANIA 
Montgomeryville- Tel· (215) 361-6400 

Fax· (215) 361-1293 

ASIA I PACIFIC 
AUSTRALIA 

NSW 2220 HURTSVILLE 
SUite 3, Level?, Ot1s House 
43 Bridge Street 
Tel (61-2) 5803811 
Telefax· (61-2) 5806440 

VICTORIA 3168 NOTTING HILL 
11 Bus1ness Park Dnve 
Tel (61-3) 558 9993 
Telefax· (61-3) 558 9997 

CHINA 

SHANGHAI 200233 
1008-10 Astronart1cs Bu1ld1ng 
222 Cao X1 Road 
Tel (021) 472-5415 
Telefax (021) 472-6814 

SHENZHEN 
Flat J, 22/F 
38 Dungmen Nanlu 
Postal N 518-001 
Tel (0755) 228-0035 
Telefax (0755) 228-0035 

HONG KONG 

WANCHAI 
22nd Floor- Hopewell centre 
183 Queen's Road East 
Tel (852) 28615788 
Telex: 60955 ESGIES HX 
Telefax (852) 28656589 

INDIA 

NOIDA 201301 
LiaiSOn Off1ce 
Plot N. 2 & 3, Sector 16A 
lnst1tut1onal Area 
Tel (91-11)8930965/0970-1-2 
Telefax· (91-11) 893 0705/0687 

SALES OFFICES 

MALAYSIA 

SELANGOR, PETAUNG JAVA 46200 
Un1t BM-10 
PJ lndustnal Park 
Jalan Kema;uan 12/18 
Tel (03) 758 1189 
Telefax· (03) 758 1179 

PULAU PINANG 10400 
4th Floor- SUite 4-03 
Bangunan FOP-123D Jalan Anson 
Tel (04) 379735 
Telefax (04) 379816 

KOREA 

SEOUL 121 
8th floor Sh1nwon BUJid1ng 
823-14, Yuksam-Dong 
Kang-Nam-Gu 
Tel (82-2) 553-0399 
Telex SGSKOR K29998 
Telefax (82-2) 552-1051 

TAE-GU 
18th Floor Youngnam Tower 
111 Shmchun-3 Dong 
Tong-Ku 
Tel (053) 756-9583 
Telefax (053) 756-4463 

SINGAPORE 

SINGAPORE 2056 
28 Ang Mo K1o- lndustnal Park 2 
Tel (65) 4821411 
Telex RS 55201 ESGIES 
Telefax· (65) 4820240 

TAIWAN 
TAIPEI 
11th Floor 
105, Sect1on 2 Tun Hua South Road 
Tel (886-2) 755-4111 
Telex· 10310 ESGIE TW 
Telefax (886-2) 755-4008 

THAILAND 

BANGKOK 10110 
54 Asoke Road 
Sukhumvit 21 
Tel · (662) 260 7870 
Telefax: (662) 260 7871 

JAPAN 
TOKY0108 
N1ssek1- Takanawa Bid 4F 
2-18-10 Takanawa 
M1nato-Ku 
Tel (81-3) 3280-4121 
Telefax (81-3) 3280-4131 

OSAKA532 
Shin-Osaka Second Mon Bldg 
3-5-36 M1yahara Yodogawa-Ku 
Tel (81-0) 6397-4130 
Telefax· (81-0) 6397-4131 
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