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PRODUCT PROFILE SHEET

(o8
FUJITSU

MB814260-60/-70

CMOS 256K X 16 BIT FAST PAGE MODE DYNAMIC RAM

CMOS 262,144 x 16 bit Fast Page Mode Dynamic RAM

The Fujitsu MB814260 is a fully decoded CMOS Dynamic RAM (DRAM) that contains 4,194,304
memory cells accessible in 16-bit increments. The MB814260 features a "fast page” mode of
operation whereby high—speed access of up to 512x16-bits of data can be selected in the same
row. The MB814260-60/-70 DRAMs are ideally suited for memory applications such as embedded
control, buffer, portable computers, and video imaging equipment where very low power dissipation
and high bandwidth are basic requirements of the design.

The MB814260 is fabricated using silicon gate CMOS and Fujitsu’s advanced four—layer polysilicon
process. This process, coupled with three—dimensional stacked capacitor memory cells, reduces
the possibility of soft errors and extends the time interval between memory refreshes.

PRODUCT LINE & FEATURES

Parameter MB814260-60 MB814260-70
RAS Access Time 60ns max. 70ns max.
CAS Access Time 20ns max. 20ns max.
Address Access Time 30ns max. 35ns max.
Randam Cycle Time 110ns max. 125ns min.
Fast Page Mode Cycle Time 40ns min. 45ns min.
Low Pow- Operating current 523mW max. 462mw max.
r
eDiqqination Standby current 11mW max. (TTL level) / 5.5mW max. (CMOS level)

* 262,144 words x 16 bit organization

« Silicon gate, CMOS, Advanced Stacked
Capacitor Cell

e All input and output are TTL compatible
* 512 refresh cycles every 8.2ms

« 9rows x 9 columns, addressing
scheme

* 1WE/2CAS
o Early Write or OE controlled Write capability
« RAS only CAS-before-RAS, or Hidden

Raf#eshge Mode, Read—Modify—Write
capability

On chip substrate bias generator for high
performance

ABSOLUTE MAXIMUM RATINGS (see NOTE)

Parameter Symbol Value Unit
Voltage at any pin relative to VSS Vins Voout -0.5t0 +7 \%
Voltage of V cc supply relative to VSS Vee -0.5t0 +7 \Y
Power Dissipation PD 1.0 W
Short Circuit Output Current — 50 mA
Storage Temperature Tste -551t0 +125 °c
Temperature under Bias Taias 0to +70 °c

Plastic SOJ Package
LCC—40P-MO01

Marking side

FPT—44P-M07
(Normal Bend)

Marking side—

FPT—44P-M08
(Reverse Bend)

Plastic TSOP Packages

Package and Ordering Information

— 40—pin plastic (400mil) SOJ,
order as MB814260—xxPJ

— 44—pin plastic (400mil) TSOP-II
with normal bend leads,
order as MB814260—xxPFTN

— 44—pin plastic (400mil) TSOP-II
with reverse bend leads,
order as MB814260—xxPFTR

NOTE:

Permanent device damage may occur if the above Absolute Maximum Ratings

are

exceeded. Functional operation should be restricted to the conditions as detailed in the
operational sections of this data sheet. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

Copyright[] 1095 by FUJITSU LIMITED

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric fields.
However, it is advised that normal precautions be taken to
avoid application of any voltage higher than maximum rated
voltages to this high impedance circuit.
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Fig. 1 — MB814260 DYNAMIC RAM — BLOCK DIAGRAM
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CAPACITANCE (14=25°C, f = 1MH2)

Parameter Symbol Typ Max Unit
Input Capacitance, AO to A8 Cint — 5 pF
Input Capacitance RAS, LCAS, UCAS WE, OE Cin2 — 7 pF
Input/Output Capacitance, DQ1 to DQ16 Cpo — 7 pF
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PIN ASSIGNMENTS AND DESCRIPTIONS

. 44-Pin FPT:
40-Pin SOJ: (TOP VIEW)
TOP VIEW
( ) <Normal Bend : FPT-44P-MO07>
Vec M 1 \ 44 D Vgg
\Y 1 40 v DQ1 M 2 43 FADQ16
cc SS ..
pQ2 ] 3 42 [DDQ15
per Qf 2 39 I H b1s pQa o 4 1 pin index 21 [DDQ14
DQ2 3 38 DQ15 DQ4 O 5 40 FODQ13
pQs O] 4 37 | P bqus Vect 6 39 f Vss
boa pQs X 7 38 [DDQ12
Q 9 36 | |H bQ13 pQs O 8 37 [Dpon
Vee 6 35 Vss DQ7 X 9 36 [DDQ10
DQ5 7 34 DQ12 DQ8 I 10 35 FEDQ9
DQ6 8 33 DQ11
RN | I 32 | P bQ10 ne. 0 13 32 DO NC.
DQs8 10 31 DQ9 NC. X 14 31 A LCAS
WE @ 15 30 [0 UCAS
NC. 1 30 NC. et 16 20 D op
NC. 12 29 LCAS ne. O 17 28 [ Ag
WE 13 28 UCAS == FE] 27 3 AL
RAS 14 27 oE A, 19 26 3 Ag
Ao O 20 25 3 Ag
NC. 15 26 A8 A3C|:21 . . 24 DA4
Ag O 6 25 A, Ve 022 (Making side) 23 3 vgg
Aq 17 24 Ag
Aoy 18 23 Ag
Az 19 22 Ay
Vee 20 21 Ve
<Reverse Bend : FPT-44P-M08>
Vss B 44 O1Vce
DQ16 X 43 A 2 [Doaq1
DQ15 I 42 A 3 FADQ2
pow 0 4 L Pinindex ; Fnpos
- - DQ13 [ DQ4
Designator Function \,ng (mn gg Z ::v%c
. [ um]

AO to A8 Address inputs. Bgﬁ o 23 ; = 382
row :AO to A8 DQ10 M 36 9 3 DQ7
column : AO to A8 DQ9 X 35 10 D DQ8
refresh : A0 to A8

RAS Row address strobe. NC. 0 32 13 @ Ne.
— LCAS X 31 14 A NC.
LCAS Lower column address strobe Ucas @ 30 15 O WE
RS OE XM 29 16 O RAS
UCAS Upper column address strobe Ag g o 17 g NC.
WE Write enable 2; o ;Z ig = ﬁg
av=s [ um]

OE Output enable. :i o gi gg :I:lig

DQ1to DQ16 | Data Input/ Output vss 0 23 (Making side) 2 o v .

VCC +5 volt power supply.

VSS Circuit ground.
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RECOMMENDED OPERATING CONDITIONS

) ) Ambient
Parameter Notes Symbol Min Typ Max Unit Operating Temp
Vee 45 5.0 55
Supply Voltage \%
Vss 0 0 0
Input High Voltage, all inputs VIH 2.4 — 6.5 \% 0 °Cto +70 °C
Input Low Voltage, all inputs (*) VIL -0.3 — 0.8 \%
Input Low Voltage, DQ (*) VILD -0.3 — 0.8 \%

*: Undershoots of up to —2.0 volts with a pulse width not exceeding 20ns are acceptable.

FUNCTIONAL OPERATION

ADDRESS INPUTS

Eighteeninputbits are required to decode any sixteen of 4,194,304 cell addresses in the memory matrix. Since only nine address bits are available, the
column and row inputs are separately strobed by LCAS or UCAS and RAS as shown in Figure 5. First, nine row address bits are input on pins
AO0-through—A8 and latched with the row address strobe (RAS ) then, nine column address bits are input and latched with the column address strobe
(LCAS or UCAS). Both row and column addresses must be stable on or before the falling edges of RAS and LCAS or UCAS, respectively. The
address latches are the flow—through type; thus, address information appearing after tran (min)+ tt is automatically treated as the column address to

start select operation of the column decode. Therefore, to have correct data within tRAC, the column address should be input within tRAD(max.). If
tRAD > tRAD(max.), the access time is the later one of either tAA or tCAS.

WRITE ENABLE

The read or write mode is determined by the logic state of WE . When WE is active Low, a write cycle is initiated; when WE is High, a read cycle is
selected. During the read mode, input data are ignored. When an early write cycle is executed, the output buffers stay in a high-impedance state
during the cycle.

DATA INPUT

Input data are written into memory in either of three basic ways—the early write cycle, the OE (delayed) write cycle, and the read—modify—write cycle.
The falling edge of WE or LCAS /UCAS, whichever is later, serves as the input data—latch strobe. In the early write cycle, the input data of DQ1-DQ8
are strobed by TCAS and DQ9-DQ16 are strobed by UCAS and the setup/hold times are referenced to each falling edge of TCAS and UCAS
because WE goes Low before TCAS / UCAS. In the delayed write or read—modify—write cycle, WE goes Low after LCAS /UCAS ; thus, input data is
strobed by WE and all setup/hold times are referenced to the falling edge of WE. Since this device is an I/O common type, when the delayed write or
read—modified—write is executed, I/O data have to be controlled by OE.

DATA OUTPUT

The three—state buffers are TTL compatible with a fanout of two TTL loads. Polarity of the output data is identical to that of the input; the output buffers
remain in the high—impedance state until the column address strobe goes Low. When a read or read—modify—write cycle is executed, valid outputs are
obtained under the following conditions:

tRAC : from the falling edge of RAS when trcp (max) is satisfied.

tCAC : from the falling edge of LCAS (for DQ1-DQ8) UCAS (for DQ9-DQ16) when trcp is greater than trcp (max).
tAA from column address input when trap is greater than trap (max).

tOEA : from the falling edge of OE when OE is brought Low after trac, tcac, or taa

The data remains valid until either LCAS / UCAS or OE returns to a High logic level. When an early write is executed, the output buffers remain in a
high—impedance state during the entire cycle.

FAST PAGE MODE OF OPERATION

The fast page mode of operation provides faster memory access and lower power dissipation. The fast page mode is implemented by keeping the
same row address and strobing in successive column addresses. To satisfy these conditions, RAS is held Low for all contiguous memory cycles in
which row addresses are common. For each fast page of memory, any of 512x16-bits can be accessed. Fast page mode operations need not be
addressed sequentially and combinations of read, write, and/or ready—modify—write cycles are permitted.
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DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted) Notes 3
Value
Parameter Notes Symbol Conditions - Unit
Min Max
Output high voltage Vou loy =-5mMA 2.4 —
\
Output low voltage Voo lor =42mA _ 04
OVEVINE 5.5V,
Input leakage current (any input) hiw) At}:;/szvc?\?;sAﬁ'gtvr;er pins -10 10
not under test = OV HA
I O0V=Vours 5.5V, _
Output leakage current DQ(L) Data out disabled 10 10
Operating current MB814260—60 o 95
(Average power lees RAS & I__CAS, UCAS cycling; . A
supply current) tre = min
MB814260-70 84
Standby current TTL level RAS =LCAS, UCAS = V|4 2.0
(Power supply leca - mA
current) CMOS level RAS =LCAS,UCAS=2V . -0.2Vv 1.0
Refresh current #1 MB814260—60 . 95
(Average power sup- locs LCAS, L.JCAS =VIH, RAS cycling; . mA
ply current) trc = min
MB814260-70
84
Fast Page Mode MB814260—60 95
current — RAS =VIL, LCAS, UCAS cycling; -
leca ) yeing mA
tpc = min
MB814260-70 84
Refresh current #2 MB814260-60 RAS cycling; 95
Average power sup- S — _
( gep P lees CAS-before-RAS; mA
ply current) ]
MB814260-70 trc = min 84
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AC CHARACTERISTICS

(At recommended operating conditions unless otherwise noted.) Notes 3, 4, 5

No. Parameter Notes | Symbol - MB814200 %0 - MB812200 10 Unit
Min Max Min Max

1 | Time Between Refresh trer — 8.2 — 8.2 ms
2 Random Read/Write Cycle Time tre 110 — 125 — ns
3 Read-Modify-Write Cycle Time trwe 150 — 170 — ns
4 | Access Time from RAS L69 1| trac — 60 — 70 ns
5 Access Time from CAS [Z2]| tcac — 20 — 20 ns
6 Column Address Access Time [89]] taa — 30 — 35 ns
7 Output Hold Time ton — 0 — ns
8 Output Buffer Turn On Delay Time ton 0 — 0 — ns
9 | output Buffer Turn off Delay Time  [10 ]| torr — 15 — 15 ns
10 | Transition Time tr 2 50 2 50 ns
11 RAS Precharge Time trp 40 — 45 — ns
12 | RAS Pulse Width tras 60 100000 70 100000 ns
13 | RAS Hold Time tRsH 20 — 20 — ns
14 | CAS to RAS Precharge Time terp 0 — 0 — ns
15 | RAS to CAS Delay Time trep 20 40 20 50 ns
16 | TAS Pulse Width teas 20 10000 20 10000 ns
17 | TAS Hold Time tesy 60 — 70 — ns
18 | CTAS Precharge Time (Normal) tepn 10 — 10 — ns
19 Row Address Setup Time tasr 0 — 0 — ns
20 | Row Address Hold Time t RAH 10 — 10 — ns
21 | Column Address Setup Time t asc 0 — 0 — ns
22 Column Address Hold Time tcan 12 — 12 — ns
23 | RASto Column Address Delay Time [13 | trAD 15 30 15 35 ns
24 | Column Address to RAS Lead Time traL 30 — 35 — ns
25 | Column Address to CAS Lead Time teal 30 — 35 — ns
26 Read Command Setup Time tres 0 — 0 — ns
27 | e Compang HeldTime e | o - | - - [
20 | et Compend o i v | o | = [0 [ = T
29 Write Command Setup Time twes 0 — 0 — ns
30 | Write Command Hold Time twen 10 — 10 — ns
31 | WE Pulse Width twe 10 — 10 — ns
3o | Write Command to RAS Lead Time tRwL 15 _ 20 _ ns
33 | Write Command to CAS Lead Time tow 15 — 18 — ns
34 | DIN Setup Time tbs 0 — 0 — ns
35 | DIN Hold Time toy 10 — 10 — ns
36 | RAS to WE Delay Time trwD 85 — 95 — ns
37 | CAS to WE Delay Time tewp 40 — 40 — ns
38 Column Address to WE Delay Time tAwD 55 — 60 — ns
59 | Moo e s we | 0 | = | w0 | - |
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AC CHARACTERISTICS (continued)

(At recommended operating conditions unless otherwise noted.) Notes 3, 4, 5

N o ] Not Svmbol MB814260-60 MB814260-70 Unit
o. arameter otes mbo ni
Y Min Max Min Max
CAS Set Up Time for CAS-before- t - -
40 | RAS Refresh CSR 0 0 ns
CAS Hold Time for CAS-before- t _ _
41 | RAS Refresh CHR 10 10 ns
42 | Access Time from OE Co | toea — 20 — 20 ns
Output Buffer Turn Off Delay t . .
43 | fomoOE OEZ 15 15 ns
44 | OE to RAS Lead Time for Valid Data toEL 10 — 10 — ns
45 | OE Hold Time Referencedto WE ~ [16 ]| toen 0 — 0 — ns
46 | OE to Data in Dalay Time toep 15 — 15 — ns
47 | DIN to CAS Delay Time t pzc 0 — 0 — ns
48 | DIN to OE Delay Time L17 || tozo 0 — 0 — ns
50 | Column Address Hold Time from RAS t AR 32 — 32 — ns
51 Write Command Hold Time from RAS t wer 30 — 30 — ns
52 | DIN Hold Time Referenced to RAS t pHR 30 — 30 — ns
53 | CAS to Data in Delay Time t cop 15 — 15 — ns
60 | Fast Page Mode RAS Pulse width t Rasp 60 200000 70 200000 ns
Fast Page Mode Read/Write t _ .
61 Cycle Time PC 40 45 ns
Fast Page Mode Read-Modify-Write t _ _
62 | cycle e fy PRWC 80 90 ns
63 | Access Time from CAS Precharge 9.18 1| tcpa — 35 — 40 ns
64 | Fast Page Mode CAS Pulse width tep 10 — 10 — ns
Fast Page Mode RAS Hold Time from t _ _ ns
65 CAS Precharge RHCP 3 40
66 | Fast Page Mode CAS Precharge to t o _ ns
WE Delay Time CPWD 55 60
Notes:

1. Referenced to VSS. To all Vcc(Vss) pins, the same supply 9. Measured with a load equivalent to two TTL loads and 100 pF.
voltage should be applied. 10. t nd t r ified that output buffer chanae to high

2. Icc depends on the output load conditions and cycle rates; The 0. ircr)meFedzndceosEtzat:. e specified that output buffer change to hig
specified values are obtained with the output open. . L -

Icc depends on the number of address change as RAS = Vi and 11. Operation within the trcp (max) limit ensures that trac (max)
UCAS= ViH, LCAS= ViH, ViL > —0.3V. can be met. trep (Max) is specified as a reference point only; if
Icc;, Iccs and Iccs are specified at one time of address change trep is greater than the specified trep (max) limit, access time is
during RAS = ViLand UCAS= ViH, LCAS= ViH. controlled exclusively by tcac or t aa .

Icca is specified at one time of address change during one Page } . .

cycle. 12. trcp (min) = tran (Min)+ 2t 1 + tasc (mMin).

3. An initial pause (RAS =CAS =VIH) of 200ls is required after 13. Operation within the trap (max) limit ensures that trac  (max)
power—up followed by any eight RAS —only cycles before proper can be met. trap (max) is specified as a reference point only; if
device operation is achieved. In case of using internal refresh traD is greater than the specified trap (max) limit, access time is
counter, a minimum _of eight CAS —before—RAS initialization led usively b
cycles instead of 8 RAS cycles are required. controlled exclusively by tcac ortaa .

4. AC characteristics assume tr = 5ns. 14. Either trrH OF trcH Must be satisfied for a read cycle.

5. Vi (min) and VL (max) are reference levels for measuring 15. twes is specified asareference pointonly. Iftwcs 2twes (min)
timing of input signals. Also transition times are measured the data output pin will remain High-Z state through entire cycle.
between V4 (min) and VL (max). 16. Assumes thattwcs <twcs (min).

6. Assumes that trep< trep (Max), trap < trap (Max). If trep is 17. Either tpzc or tbzo must be satisfied.
greater than the maximum recommended value shown in this 18. tcpa is access time from the selection of a new column address
table, trac will be increased by the amountthattrcp exceeds the (that is caused by changing both UCASand LCAS from “L" to
value shown. Refer to Fig. 2 and 3. “H"). Therefore, if tcp is long, tcpa is longer than tcpa (max).

7. Iftrep2trep (Max), trap 2 trap (Max), and tasc 2taa —tcac — 19. Assumes that CAS —before—RAS refresh.
tT, access time is tcac .

8. Iftrap2traD (Max) and tasc <taa —tcac —tT, accesstime is

taa .
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F|g 2—-t RAC VS. tRCD

Fig. 3 -t rac VS. trap

Fig. 4 —t cpa Vs.tcp

t pac (NS) t rac (NS) t cpa (1)
') '} ['}
140 100 | 70
120 |— 0 60
100 |— 80 50
70ns version 70ns version,
80 |- 70 - 40
70ns version |
60ns versio 60ns versio | 60ns verS|on|
60 | 60 - ] 30 |
A I A | | |
T I T | T ||
L1 L1 || || I
0 20 40 60 80 100 0 20 30 50 60 0 10 20 30 40 50
t rep (NS) t rap (NS) t p (NS)
Clock Input Address Input/Output Data
OperatonMode | | | | __ _ DQ1 to DO8 DQ9 to DQ16
Refresh Note
RAS [LCAS [UCAS| WE | OF | Row Column [Mns ™ output [Input Output s
Standby H H H X X - - - High-z| - High-z -
L H Valid High-Z
Read Cycle L H L H L Valid Valid — High-z — Yes. * tgggz .
L | L valid Valid tRCS (min.)
- vatta
) L H Valid -
Write Cycle . . . . . tWCS>
- L H L L X Valid Valid - High-z| Valid |High-Z| Yes. * .
(Barly Write) L | ¢ . T vaia |0 vaia | ° twCs (min.)
. L H Valid | Valid - High-Z
Read-Modify— 1\ | 4 | L |HoL|eon| vaid | vaid| - |High-z| vaid Yes. *
. L L Valid | Valid Valid |Valid
> vana
RAS-only . . .
Refresh Cycle L H H X X Valid - - High-z| - High-Z | Yes.
CAS-before-RAS
. ) >
Refresh L L L X X - - - High-zZ| - High-Z | Yes. ICSR2 )
Cycle tCSR (min.)
: L H Valid High-z .
Hidden Refresh ool H L H L _ _ - |High-z| - . Yes. (I?;ctegnous
Cycle L L valid \v/ilr:g is kept.
X: “H” or “L”

*. Itis impossible in Fast Page Mode
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Fig. 5— READ CYCLE
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- cDbD
> -.|<- | tean I._tOEL - _’I
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WE Vi — i: . tan : t | A
ViL— t I > OH
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DQ Voy — VALID 5> —
Outpuy) v, HIGH-Z DATA L7
Upzc B ¢ | e/
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(Ir? ?,It) v E rier-z ! {
p L — = tONli- Loy —» ~—
t DZO «— ! o p—
Vih— F
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Vi —
| |
O -
DESCRIPTION

To implement a read operation, a valid address is latched in by the RAS and LCAS or UCAS address strobes and with WE set to a
High level and OE set to a low level, the output is valid once the memory access time has elapsed. LCAS controls the input/output
data on DQ1-DQ8 pins, UCAS controls one on DQ8-DQ16 pins. The access time is determined by RAS(tRAC), LCAS/UCAS
(tCAC), OE (tOEA) or column addresses (tAA) under the following conditions:

If tRCD > tRCD (max), access time = tCAC.

If tRAD > tRAD (max), access time = tAA.

If OE is brought Low after tRAC, tCAC, or tAA (whichever occurs later), access time = tOEA.

However, if either LCAS/UCAS or OE goes High, the output returns to a high—impedance state after tOH is satisfied.
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Fig. 6 — EARLY WRITE CYCLE (OE ="H” or "L")

(Output) VoL —

DESCRIPTION

tee
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vV, A
IH
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Vip — - v
tesk :I -
t — t tep
CRP RSH
tRCD < tCAS
[CAS V, — \ /
or
-  t —
UCAS V, RAD \ 7
U asr ¢ teal :i
> RAH 1 1 I
t y tCAl_
asc| b= le—afte,y,
H— r A 3
AOIO AS ROW COLUMN
L — L ADD ADD
! ]
LR
t - —>>
wcs WCH
we Um \ /
Vie ™ N\ Y,
1
 lwer >
tD . l«— tDH —
— A
oy e K
npu
P v, 7
tonr >
\Y —
OH
DQ HIGH-Z

“H” or “L”

A write cycle is similar to a read cycle except WE is set to a Low state and OE is an “H” or “L” signal. A write cycle can be implem-
ented in either of three ways — early write, OE write (delayed write), or read—modify—write. During all write cycles, timing parameters
tRWL, tCWL, tRAL and tCAL must be satisfied. In the early write cycle shown above tWCS satisfied, data on the DQ pins are latched

with the falling edge of LCAS or UCAS and written into memory.

10
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s M
VIL J—
LCAS vV, —
or IH
UCAS Vi —
vV, —
A toA H
0 s _
Vi
vV, —
WE IH
Vip—
DQ Vin—
(Input) vV, —
DQ Von —
(Output) Vo —
v, —
OF IH _
Vi
DESCRIPTION

Fig. 7 — OE (DELAYED WRITE) CYCLE

RC

t RAS

tcsH >

. Invalid Data

In the OE (delayed write) cycle, tWCS is not satisfied ; thus, the data on the DQ pins is latched with the falling edge of WE and
written into memory. The Output Enable (OE) signal must be changed from Low to High before WE goes Low (tOED+ tT + tDS).

11
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Fig. 8 - READ—MODIFY-WRITE-CYCLE

RWC

RAS

RP

tesh

t -« RCD CAS

t
[CAS  V,— Rer
or l«—
UCAS Vi RAD | \
Y L

‘tRA: ASC = L RaL [
Vin— ROW coL
A toA
0 3 Vi — ADD ADD
| ]
< o .
- - t b C\AtIL 1 |
tRCS 1 | RWL
WE  Um— | 354- ¢
VIL - tCWD wp
I :AWD -
WCR 1 '|
—LI fos |T__ toy —
t DzZC DH
bQ Vin— | VALID
(Input)  V  — DATA IN
il
| |
PQ ~ Fon — HIGH-Z
(Output) Vo — L B
tOEH
oE T
VIL - (
m
DESCRIPTION

The read—modify—write cycle is executed by changing WE from High to Low after the data appears on the DQ pins. In the

read—-modify—write cycle, OE must be changed from Low to High after the memory access time.

12
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RAS W~
Vie
LCAS Vi —
or
UCAS Vi
A toA I
0 8 L
WE Vi
Vi
DQ Vin
(Input) Vie
DO Vou
\%
(Output) oL
OE Vin
Vi
DESCRIPTION

Fig. 9 — FAST PAGE MODE READ CYCLE

RRH

tRCH

& O

“H” or “L”

Valid Data

The fast page mode of operation permits faster successive memory operations at multiple column locations of the same row address.
This operation is performed by strobing in the row address and maintaining RAS at a Low level and WE at a High level during all
successive memory cycles in which the row address is latched. The access time is determined by tCAC, tAA, tCPA, or tOEA, which-

ever one is the latest in occuring.

13
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Fig. 10 — FAST PAGE MODE WRITE CYCLE (OE ="H" or "L")

L Rasp >
RAS U RHcP
i
I l«— ¢ — t
RP
Leas
< leas
LCAS .
or
UCAS
L ean ‘_.I t
CAH
t —
Lear—» psc =] || |

t
|
Vig — — ) A J
A toA ROW coL coL coL
0 8 Vi — ADD_|] ADD _| ADD [ ADD
| 1 1
|<—> t
t < twen WCH
wcs | > =t
t oL | WwCSs
<t $ F
I )k
I I O 1
twe -.l -~ > Cwe -.I
wp
t t
DS = - t ton tD
|
bQ Vin — - vaD = vaup ) VALID
(Input) — - DATA I DATA | 9 DATA

<

IL

DQ Vou —
(Output) Voo —

HIGH-Z

DESCRIPTION

The fast page mode write cycle is executed in the same manner as the fast page mode read cycle except the states of WE and OE
are reversed. Data appearing on the DQ1 to DQ8 is latched on the falling edge of LCAS and one appearing on the DQ9 to DQ16
is latched on the falling edge of UCAS and the data is written into the memory. During the fast page mode write cycle, including the
delayed (OE) write and read—modify—write cycles, tCWL must be satisfied.
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DESCRIPTION

Fig. 11 — FAST PAGE MODE OE WRITE CYCLE

RP

OEH

]
[

“H” or “L”

Invalid Data

The fast page mode OE (delayed) write cycle is executed in the same manner as the fast page mode write cycle except for the states
of WE and OE. Input data on the DQ pins are latched on the falling edge of WE and written into memory. In the fast page mode
delayed write cycle, OE must be changed from Low to High before WE goes Low (tOED + tT + tDS).
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Fig. 12 - FAST PAGE MODE READ-MODIFY-WRITE CYCLE

data appears at the DQ pins during a normal cycle.

> t
S [ R ¢ | |
V,, —
_ IH
RAS
ViL —
t
«————— ¢ B —— RP
RSH
[CAS V. —
or IH
e T teal =™
| =t tean tyyy o
A toA - coL
U—
RWL
tres tCWL__’ I“
WE :t {
WP
ths
>| e {DH
DQ
(Input) VALID
t
1
b |
Q v = HIGH-Z -
(Output) oL— ; | AA Il
LR [
tpzo i OE tON-l I toez il
v Lon Uoez
OE H < U
VIL -
toea toen
CPA
m
Valid Data
DESCRIPTION

During fast page mode of operation, the read—modify—write cycle can be executed by switching WE from High to Low after input
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Fig. 13 — RAS—ONLY REFRESH (WE = OE = "H” or "L")
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Vie — X‘ f X
terp
LCAS v, —
and vV, —
ton
DQ Vo —
(Output) vy — HIGH-Z
e
DESCRIPTION

Refresh of RAM memory cells is accomplished by performing a read, a write, or a read-modify-write cycle ateach of 512 row addresses every
8.2—milliseconds. Three refresh modes are available: RAS-only refresh, CAS-before-RAS refresh, and hidden refresh.

RAS-only refresh is performed by keeping RAS Low and LCAS and UCAS High throughout the cycle; the row address to be refreshed is
latched on the falling edge of RAS. During RAS—only refresh, DQ pins are kept in a high-impedance state.

Fig. 14 —- CAS-BEFORE-RAS REFRESH (ADDRESSES = WE = OE ="H” or "L")
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[CAS Vi —
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torr
tony =
DQ Vou —
HIGH-Z
(Output) v —

e
DESCRIPTION

CAS-before-RAS refresh is an on-chip refresh capability that eliminates the need for external refresh addresses. If LCAS or UCAS is held Low
for the specified setup time (tcsr) before RAS goes Low, the on-chip refresh control clock generators and refresh address counter are enabled.
An internal refresh operation automatically occurs and the refresh address counter is internally incremented in preparation for the next
CAS-before-RAS refresh operation.
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DESCRIPTION

Fig. 15 — HIDDEN REFRESH CYCLE
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A hidden refresh cycle may be performed while maintaining the latest valid data at the output by extending the active time of LCAS or UCAS
and cycling RAS. The refresh row address is provided by the on-chip refresh address counter. This eliminates the need for the external row

address that is required by DRAMs that do not have CAS-before-RAS refresh capability.
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Fig. 16 — CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
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DESCRIPTION

A special timing sequence using the CAS-before-RAS refresh counter test cycle provides a convenient method to verify the functionality of
CAS-before-RAS refresh circuitry. After a CAS-before-RAS refresh cycle, if LCAS or UCAS makes a transition from High to Low while RAS is
held Low, read and write operations are enabled as shown above. Row and column addresses are defined as follows:

Row Address: Bits A0 through A8 are defined by the on-chip refresh counter.
Column Address: Bits A0 through A8 are defined by latching levels on AO—A8 at the second falling edge of LCAS or UCAS.

The CAS-before-RAS Counter Test procedure is as follows ;
1) Normalize the internal refresh address counter by using 8 RAS only refresh cycles.
2) Use the same column address throughout the test.
3) Write “0” to all 512 row addresses at the same column address by using CBR refresh counter test cycles.
4) Read “0” written in procedure 3) by using normal read cycle and check; After reading "0” and check are completed
(or simultaneously), write “1” to the same addresses by using normal write cycle (or read—modify—write cycle).
5) Read and check data "1” written in procedure 4) by using CBR refresh counter test cycle for all 512 memory locations.
6) Reverse test data and repeat procedures 3), 4), and 5).
(At recommended operating conditions unless otherwise noted.)

No. S Symbol MinM BSl4260—iAOaX MinM B814260—:/|0ax Unit
90 | Access Time from CAS t rcac — 55 — 60 ns
91 Column Address Hold Time tEcaH 30 — 30 — ns
92 CAS to WE Delay Time trcwp 80 — 80 — ns
93 | CAS Pulse width tecas 55 — 55 — ns
94 | RAS Hold Time t ERsH 55 — 55 — ns
95 CAS Hold Time t FcsH 85 — 85 — ns

Note. Assumes that CAS-before-RAS refresh counter test cycle only.
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PACKAGE DIMENSIONS

(Suffix : —PJ)

[1.025+.005

40-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-40P-M01)

.144(3.66)MAX
_.091(2.31)NOM

Y

(26.03%0.13)

.025(0.64)MIN
R.035(0.89)TYP

O

INDEX
O/

— T P
T .440%.005 *T

(11.18%+0.13) .370%.020

.400(10.16) (9.40£0.51)
NOM

.050+.005
(1.27%0.13)

.950(24.13)REF

I U J
.008_:001

+0.05
(0.20_0'02)

Details of “A” part :
| .032(0.81)

=

MAX

—.004(0.10)

(11992 FUJITSU LIMITED C40051S-2C

NOM ‘ |

‘ .017+.004
! (0.43%0.10)

*: This dimension exclude resin protrusion(Each side:.006(0.15)MAX.).

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS (continued)

(Suffix : =PFTN)

44-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-44P-MO07)

NAAAAAAAMN OOAAAAAA

O

INDEX

O

wpn

O="
HHHBHEHHEY JHUOHERD
LEAD No. (10)

D7251.004

.012+.004

(18.41+0.10)
&> ‘ .005(0.13) (W ‘

(0.30£0.10)!

+.004

+0.10

Details of “A” part

S .006(0.15)

.006(0.15)MAX

.010(0.25)

(MOUNTING HEIGHT)

TYP

.0315(0.80) J« E

.

<— .661(16.80)REF

0(0) MIN
(STAND OFF
HEIGHT)

.020+.004

.016(0.40)MAX
| 016(0-40)MAX

e

.463%.008

(11.7620.20)
.400+.004
(10.16%0.10) .006£.002

(0.50+0.10)

*: This dimension exclude resin protrusion(Each side : .006(0.15) MAX).
[11992 FUJITSU LIMITED F44016S-1C

A

! (0.15%0.05)
Ny
424+.008 ‘
\

(10.76%0.20)

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS (continued)

(Suffix : -PFTR)

44-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-44P-MO08)
Details of “A” part

HHHHHHH?% ﬁHHHHHHHf S g :006(0.15)
o O SEES

.010(0.25)
A ‘ .006(0.15)MAX
|

INDEX

.016(0.40)MAX

gHHHHHHH‘y %HHHHHHH% I —
L _
LEAD No.

< .661(16.80)REF

0(0) MIN
:0315(0.80) (STAND OFF HEIGHT)
TYP .020+.004 424+.008

E .004(0.10) (0.50£0.10)

=3 1 A Y1
N | .006%.002
.012+.004
.005(0.13)
(0.300. 10) Q}\ @ ‘

|
(10.76%0.20)

400,004 +
4004, +0.10 (0.15+0.05)
043 _002(1-10 005 ) (10.1620.10)
L5 004 _| (MOUNTING HEIGHT) 4634006

|
. .
(18.41%0.10) (11.76+0.20) |

*: This dimension exclude resin protrusion(Each side : .006(0.15) MAX). . . .
Dimensions in

(11992 FUJITSU LIMITED F44017S-1C inches (millimeters)
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Circuit diagrams utilizing Fujitsu products are included as a means of illustrating typical
semiconductor applications. Complete information sufficient for construction purposes
is not necessarily given.

The information contained in this document has been carefully checked and is believed
to be reliable. However, Fujitsu assumes no responsibility for inaccuracies.

The information contained in this document does not convey any license under the
copyrights, patent rights or trademarks claimed and owned by Fujitsu.

Fujitsu reserves the right to change products or specifications without notice.

No part of this publication may be copied or reproduced in any form or by any means, or
transferred to any third party without prior written consent of Fujitsu.
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