

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































‘ National
Semiconductor

~ Bipolar PROMs

DM77S190/DM87S190, DM77S191/DM87S191

2048 x 8-Bit TTL PROM

General Description

These Schottky memories are organized in the popular
2048 words by 8 bits configuration. Three memory enable
inputs are provided to control the output states. When E1
is low and E2 and E3 are high, the output presents the
contents of the selected word.

1t E1 is high, or E2 or E3 are low, it causes all 8 outputs to
go to the “OFF” or high impedance state. The memories
are available in both open-collector and TRI-STATE®
versions.

PROMSs are shipped from the factory with lows in all loca-
tions. A high may be programmed into any selected loca-
tion by following the programming instructions.

See the last page of this section for detailed program-
ming information.

Features

W Advanced titanium-tungsten (Ti-W) fuses

W Schottky-clamped for high speed
Address access—40 ns typ
Enable access—20 ns typ

B PNP inputs reduce input loading

® All DC and AC parameters guaranteed over
temperature
M Low voltage TRI-SAFETM programming

Military | Commercial cglf:;or TRI-STATE | Package
DM87S190 X X N, J
DM875191 X X N, J
DM77S190 X X J
DM778191| * X X J

DM77S190/DM87S190, DM77S191/DM87S191

Block Diagram

Connection Diagram

Dual-In-Line Package

10— <
29— a4 ‘ , Evu
28—

16384.BIT CELL 2 o)
ar—] 10128 128X 128 A= =
ag—] PECODER $ ) MEMORY MATAIX
25— = 122 5
A= . A —] 22 a10

il’ AL 4; 4} i; lL AL el L)
A3 - - - r—- s E
A2 s 10516 1] 10F16 [ 10k16 [ 1orts [ 10ras ] 1oras [~ roras [ 1okt A2 e
A1~ 0EcODER|_JDECODER|_] DECODER || DECODER | ] DECODER | DECODER| | DECODER || DECODER ; "
A= =3
Al ———————d — —1 }—e - —
] 17
Bl ——O}— no—f |- 08
_s} 16
P P— o 1. o7
02-Y 12 05
034 ' 05
08 0 05 05 04 03 02 0 " "
: GND— = 04

Logic Symbol Topview

b b 01
b ol Order Number DM775190J, DM7751914,
] :; ) DM87S190J or DM875191J

" e Pin Names See NS Package J24A
- s 04— E1 to E3 Enable Inputs
—ws os]— AOto A1G  Address Inputs Order Number DM87S190N
—a o6b— 011008  Data Outputs or DM87S191N
] :: 07}— See NS Package N24A
-] a10 o8 }_

BB B
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o
Absolute Maximum Ratings (Note 1) Operating Conditions =
Min Max  Units :ll
Supply Voltage (Note 2) ~0.5Vto +7V Supply Voltage (Vec) g’
Input Voltage (Note 2) -1.2Vto +5.5V DM778190,DM77S191 45 5.5 v ©
Output Voltage (Note 2) -05V10 +55V N 03875;901 DMWS‘?T‘ ) 475 525 v (=]
St T t —-65°Cto +150° mbient Temperature(Ty)
N °';$e empf'a ": dorin. 10 second ° 328 g DM775190, DM775191 55 +125 ¢ | ©
ead Temperature {Soldering, 10seconds) DMB875190, DM87S191 0o +70 C | =
Logical “0” Input Voltage (Low) 0 0.8 v 3
Logical “1" Input Voltage (High) 2.0 5.5 Vv m
—h
. ‘ - ©
DC Electrical Characteristics (ote 3) (=]
_ DM77S190, DM87S190, o
Parameter Conditions . DM775191 DM87S191 ~ |Units g
Min | Typ | Max | Min | Typ | Max :“
L }Input Load Current, All Inputs Vee = Max, V= 0.45V -10 |-150 -10 | -100| pA (_’2
I [!nput Leakage Current, All Inputs| Voo = Max, Viy=2.7V 25 25 | uA ({e]
d
I Input Leakage Current, All Inputs|Vco = Max, V)y=5.5V 50 50 | uA ~
VoL | Low Level Output Voltage Voo =Min, lgp=12 mA 0.35 | 0.50 035( 045 | V g
“ViL | Low Level Input Voltage . 0.80 080 | V o)
Vi | High Level Input Voltage ' 20 2.0 v a
Icex | Output Leakage Current Voo = Max, Veex = 2.4V 50 50 [ A —t
(Open-Collector Only) Vee=Max, Vgegx=5.5V 100 100 | pA 2
V¢ | Input Clamp Voltage Vee=Min, li)y= —18 mA -08|-12 -08)-12| Vv
Cin | Input Capacitance Vee=5V, V|N=2V, Ta=25°C, 4.0 4.0 pF
1 MHz
Co | Output Capacitance Vee=5V, Vo=2V, Ta=25°C, 6.0 . 6.0 pF
1 MHz, Output “OFF”
lcc | Power Supply Current Vcc =Max, All Inputs Grounded, 120 | 175 120 | 175 | mA
All Outputs Open
TRI-STATE PARAMETERS
lsc | Output Short Circuit Current Vo =0V, Voo =Max, (Note 4) -20 -70 |-20 -70 | mA
lyz | Output Leakage (TRI-STATE) Veo=Max, Vo=0.45 to 2.4V, +50 +50 | pA
Chip Disabled )
Von | Output Voltage High lon= —2mA 24 3.2 \
' foy= —6.5mA 24 32 v
AC Electrical Characteristics (with standard load) m
DM77S190, DM87S190,
DM775191 DM87S191
Parameter Conditions 5V=10%; —55°C to| 5V=*5%,0°Cto |[Units
+125°C - +70°C
Min | Typ | Max | Min | Typ | Max
taa | Address Access Time 40 85 40 70 ns
tea | Enable Access Time 20 35 20 30 ns
ter | Enable Recovery Time 20 35 20 30 ns
Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the devi;:e may be
operated at these values. .
Note 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions.
Note 3: These limits apply over the entire operating range unles stated otherwise. All typical values are for VCC =5V and T4 =25°C.
Note 4: During Igc measurement, only one output at a time should be grounded. Permanent damage may otherwise resuit.
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Schottky PROM Programming Procedure

Schottky PROM
Programming Procedure

These parts are shipped from the factory with all fuses
intact. As a result, the outputs will be low (logical ‘‘0")
for all addresses. In order to generate a high level on the
outputs, the part must be programmed. Information on
available programming equipment may be obtained from
National. However, if it is desired to build your own

 programmer, the following conditions must be observed.

1. Programming should be attempted only at tempera-
tures between 15°C and 30°C. -

Addresses and chip enable pins must be driven from

2.

ni
a

ormal TTL logic levels during both programming
nd verification.

. Programming will occur at a selected address when

Ve is held at 10.5V, the appropriate output is held
at 10.5V and the chip is subsequently enabled. To

a

chieve these conditions in the appropriate sequence,

the following procedure must be followed:

a

b

c

} Select the desired word by applying a high or low
level to the appropriate address inputs. Disable the
chip by applying a high level to one or both enable
inputs.

Increase Vcc to 10.5V 0.5V with the rate of
increase being between 1.0 and 10.0V/us. Since
V¢ supplies the current to program the fuse as
well as the Igc of the device at programming
voltage, it must be capable of supplying 750 mA
at 11.0V.

Select the output where a high level is desired by
raising that output voltage to 10.5V +0.5V. Limit
the rate of increase to a value between 1.0 and
10.0V/us. This voltage change may occur simul-
taneously with the increase in VgC but must not
precede it. It is critical that only one output at a
time be programmed since the internal circuits can
only supply programming current to one bit at a
time. Outputs not being programmed must be left

Programming Waveforms

AoDRESS

oureur

Programming Parameters Do not test or you may program the device.

24y 1055V T1 =100 ns min

777

T3 = 100 ns min
T4 =100 ns min
T6 =100 ns min

2avTossy
woosy 24

a bit has programmed

d

e

f

9

T2 = 5us min {T2 may be > 0 if Vccp .
rises at the same rate or faster than Vgp)

*Pwe is repeated for 5 additional pulses
after verification of Vg indicates

open or tied to a high impedance source of at least
20 k2. {(Remember that the outputs of the device
are still disabled at this time because the chip
enables are high.)
)} Enable the device by taking both chip enables to a
low level. This is done with a pulse of 10us. The
10us duration refers to the time that the circuit is
enabled. Normal input levels are used and rise and
fall times are not critical.
Verify that the bit has been programmed by first
removing the programming voltage from the
output and then reducing Vgg to 4.0V +0.2V,
Verification at a V¢ level of 4.0V will guarantee .
proper output states over the Vcc and tempera-
ture range of the programmed part. The chip
must be enabled to sense the state of the outputs.
During verification, the loading of the output
must be within specified 1oL and lgy limits.
Steps b, ¢ and d must be repeated 10 times or
until verification that the bit has programmed.
Following verification, apply five additional pro-
gramming pulses to the bit being programmed.
The programming procedure is now complete for
the selected bit.
Repeat steps a through f for each bit to be pro-
dgrammed to a high level. |f the . procedure is
performed on an automatic programmer, the duty
cycle of Vgg at programming voltage must be
limited to a maximum of 25%. This is necessary to
minimize chip junction temperatures. After all
selected bits are programmed, the entire contents
of the memory should be verified.

Note: Since only an enabled chip is programmed, it is
possible to program these parts at the board level if all
programming parameters are complied with.

Equivalent Circuit

Programming Equivalent Circuit for One Memory Output

(Applies to All NSC Generic Schottky PROMSs)

Yeo

TowoRD ,,{

OECODE

Vasnuncron

\
) Tiw puse

oo,
oecone
zenER

DARLINGTON ourpuT

ToENABLE
GRCUT =

PARAMETERS CONDITIONS MIN RECOMMENDED | max UNITS
VALUE

Veep | Reauired Vg for Programming 100 105 1.0 v
Iccp | g During Programming Ve = 1MV 600 750 mA
Vop | Required Output Voltage for Programming 100 105 110 v
lop | Output Current white Programming VouT = 11V 20 mA
tRR | Rate of Voltage Change of Ve or Output 1.0 10.0 Vius
PWE | Programming Pulse Width (Enabled) 9 10 " s
Veev | Reauired Vg for Verification 38 40 42 v
Mpc | Maximum Duty Cycle for Ve at Vegp 25 25 %
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National
Semiconductor

Bipolar PROMs
PREVIEW

DM10416 256 x 4-Bit ECL PROM

General Description

The DM10416 is a fully decoded high speed 1024-bit field
Programmable Read Only Memory, organized 256 words
by four bits. The DM10416 is voltage compensated and
compatible with 10k ECL families. The device is enabled
when CS is LOW. Programmed bits will furnish HIGH
levels at corresponding outputs. When the device is
disabled (CS is HIGH) all outputs are LOW.

See the last page of this section for detailed program-
ming information.

Features

Fast cycle time—12 ns typ
QOrganization—256 words x 4 bits
10k and uncompensated 10k ECL logic

Open emitter outputs for memory expansion

[ ]
n
n
W Chip select input provides easy expansion
]
B Standard 16-pin dual-in-line package

]

Full address decoding on chip

Block Diagram

]

SENSE SENSE SENSE SENSE
AMP AMP AMP AMP |
1 2 3 4 01
A= w—OD— o
A= 1024-81T CELL
1-0F-32
A5 —1 DEcaDER 32X 32
MEMORY MATRIX
AB ==
A7 — 03
iT i iF 17|
Al w—
Al— 1-0F8 cotumn | 8} corumn | 8 | coLumn | 8] coLumn « 04
DECODER SELECT SELECT SELECT SELECT
Az —
s
Connection Diagram Logic Symbol
Dual-In-Line Package
cc1 tc2 a0
2 15 Pin Names 01—
Al =— p— 01 cs Chip Select Input —1A1
k] 14 AD to A7 Address Inputs —— A2 oz
Az — 02 Ot to O4 Data Outputs —q{ A3
4 13
A —‘ . =0 Note: —jas
5 12 Vet (Pin 1) is connected to the — A5 03—
Ab =~ 03 Programmer ( + 6.0V) during
5 1" programming only. ——1A6 04—
A5 — — 04 —1 A7
7 10 Vce1=GND (Read only) =Pin 1
A7 — — A% Voo =GND=Pin 16 cs
Veg=Pin8
Veg — - 3 & T

TOP VIEW
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DM100416

National

Semiconductor
DM100416 256 x 4-Bit ECL PROM

General Description

The DM100416 is a fully decoded high speed 1024-bit field
Programmable Read Only Memory, organized 256 words

Features

by 4 bits. The DM100416 is voitage and temperature com-

pensated and compatible with the 100k family. The device
is enabled when TS is LOW. Programmed bits will furnish
HIGH levels at corresponding outputs. When the device
is disabled (CS is HIGH) all outputs are LOW.

See the last page of this section for detailed program-

ming information.

W Full address decoding on chip

Bipolar PROMs

B Fast cycle time—12 ns typ
B Organization—256 words X 4 bits
M 100k logic
8 Chip select input provides easy memory expansion

B Standard 16-pin dual-in-line package

PREVIEW

B Open emitter outputs for memory expansion

Block D'iagram

——

SENSE

SENSE
AMP AMP AMP
3

SENSE

SENSE
AMP
4

1T 1t

=

1t

01

- 1>i>_ o
A% — 1024817 CELL
1-0F-32
A5 =1 necoper 32X 32
A5 — MEMORY MATRIX
AT = 03
1 4t At 4T -
AD ——
A— 10F8 corumn | 8 | corumn | 8 | corumn | 8 | coLumn ) 04
DECODER SELECT SELECT SELECT SELECT
Az —
cs
Connection Diagram Logic Symbol
: Dual-In-Line Package
. 1 u 16
Veer — — Veez
Pin Names A 01
2 15
Al — — 01 cs Chip Select Input — Al B
3 14 AQ to A7 Address Inputs —t A2
3 LA 02—
A2 02 O1to 04 Data Outputs — A3
4 13 _ .
AQ = =CS Note: -t A4
5 12 Veet (Pin 1) is connected to the —as 03—
AG = 03 Programmer ( + 6.0V) during
6 n programming only. —] A8 04—
A5 = — 04 — A7
7 10 Vecec1=GND (R}ead only)=Pin 1
A7 — — Al  Vgo2=GND=Pin 16 cs
VEg=Pin8
veg =L 2 ,, Vee=Pin 7
s

TOP VIEW
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Section 7

7

MOS ROMs

Program storage for microprocessors has become the
fastest growing area of ROM application. As the per-
formance of microprocessors and the sophistication
of users increase, so will the requirements for large
amounts of program storage. Also influencing larger
ROM sizes is the trend toward higher level languages
for microcomputers. The MAXI-ROM is a perfect vehi-
cle for “Silicon Software” — which is National’s name
for putting high level languages such as INS8080A
BASIC, PACE BASIC, and NIBL (National Industrial
Basic Language) for the INS8060 (SC/MP) into mask-
encoded ROM at a reasonable cost. Refer to
National’'s Memory Applications Handbook for data
on using the pin-compatible series of MAXI-ROMs.







National
Semiconductor

MM5213 2048-Bit (256 x 8 or 512 x 4) ROM

General Description

The MM5213 is a 2048-bit static read only mem-
ory. It is a P-channel enhancement mode mono-

m Static operation

MOS ROMs

No clocks required

= Common data busin, Output wire AND
lithic MOS integrated circuit utilizing low thresh- 9 P capability
old voltage technology. The device is a non- .
volatile memory organized as a 256-8 bit words or ® Chip enable output control
612-4 bit words. Programming of the memory = TRI-STATE output
contents is accomplished by changing one mask . .
during the device fabrication.’ Apphcat|°n5
®m Code conversion
Features
] o . ® Random logic synthesis
®m Bipolar compatibility +5V, =12V operation = Table look-up
= High speed operation 600 ns typ ® Character generator
= Pin compatible with MM5203 PROM ® Microprogramming
Block and Connection Diagrams
Dual-In-Line Package
SENSE INPUT Ay =t 1 J 28f—y,,
(L58) A"I”l"m:lss!) INPUT A, H 23 NC
e S e IO . i
Ap—— P LSB INPUT A, —{ 3 2—ne
= B D
INPUTS 1 e R LSB OUTPUT B, =={ 4 2 EIMPU' Ay
8
: : ______ ..P_ OUTPUT By =eef § 20— INPUT A
- Eﬁ%% Il — -Mimf'_ - D—B‘ QuTPUTS OUTPUT 8, —1 6 19— INPUT Ag
[ P_uﬁ QUTPUT B == 7 18 = INPUT A,
: D‘" QUTPUT By —] 8 17 e INPUT &g
V-
8 OUTPUT B —q & 16 == Voo
|
N P_ QUTPUT B, == 10 15 MODE
- D_B" 4 CONTROL
MSB OUTPUT By w14 18 _%
Vgsomd 12 13 = INPUT Ay

o)
2
s

Ay

pe
3
i

MODE CONTROL

TOP VIEW

Order Number MM5213J
See NS Package J24A

Order Number MM5213N
See NS Package N24B

Note: For programming information see Memory Applications Handbook, page 4-6.
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MM5213

Absolute Maximum Ratings

Vi Supply Voltage
Vpp Supply Voltage
Input Voltage
Storage Temperature

Lead Temperature (Soldering, 10 sec)

Vgs - 20V

Operating Conditions

Operating Temperature

Vg - 20V

(Vs - 20) V< Viy < (Vgs + 0.3) V
~65°C to +150°C

300°C

0°Cto +70°C

Electrical Characteristics

POSITIVE LOGIC (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS

Output Current Capability

Logical 1" Vour = 2.4V 200 HA

Logical “0" Vour = 0.4V -1.6 mA
Input Voltage Levels

Lggical “0" Vgs - 4.0 v

Logical 1" Vgs - 2.0 \Y
Power Supply Current Ta=25°C

lss (Note 2) Vgs = +5V 20 40 mA

Vie=Vpp=-12V

Input Leakage Vin = =12V 1 HA
Input Capacitance (Note 5) f=1.0MHz V=0V 5 oF
Address Time

Taccess Ta=25"C, Vgg = +5.0V 600 850 ns

Vgg = Vpp = -12.0V

Qutput AND Connections {(Note 4) 10

Note 1: These specifications apply for VSS =+5.0V t5%, VLL =—12V,Tp = —25°C to +70°C unless otherwise specified.

Note 2: Outputs open.

Note 3: Address time is measured from the change of data on any input or Chip Enable line to the output of a TTL gate.
Note 4: The address timz in the TTL load configuration follows the equation: TAccESs = The specified limit + (N — 1) (25)

ns. Where N = Number of AND connections.

Note 5: Capacitances are measured on a lot sample basis only.

Typical Applications (continueq)

~12v

sv T -

Teme _|
ENABLE

MODE
CONTROL

Voo

Ag =117

Ay = 18

As
WPUTS 20

NC w—q 22

a—q 18

NC = 23

Vi

By | )
10 QUTPUTS
R o

DTLATLLOGIC

b

1
I
I
1
1
I
|
1
I
t
1
1
t
|
Py - 1
|
1
1
1
i
]
|
I
|
|
]

—e

1See operating mode notes.

Operating Modes

256x8 ROM connection {shown)
Mode Control — Logic 1"
Ag — Logic 0"
512x4 ROM connection
Mode Control — Logic 0"
Ay ~ Logic *'1'* Enables the odd
{B1, B3 ... By) outputs
— Logic 0" Enables the even
(B2, Bs . .. Bg) outputs.
The outputs are “Enabled’ when a logic “0* is
applied to the Chip Enable line.

Mode Control shoutd be “hard wired” to V|
(Logical “0") or Vss (Logical “17}.

72




National MOS ROMs
Semiconductor

PICSININ

MM5214 4096-Bit (512 x 8) ROM

General Description » Features ,

The MM5214 4096-bit static read only memory ® Pin compatible with MM5204 PROM

is a P-channel enhancement mode monolithic m Bipolar compatibility No external
MOS integrated circuit utilizing a tow threshold components required
voltage technology to achieve bipolar compatibility. ® Standard supplies +5.0V, 12V
TRI-STATE® outputs provide wire ORed capabil- ® Bus ORable output TRI-STATE outputs
ity without loading common data lines or reducing m Static operation No clocks required
system access times. The ROM is organized in a . .

512 word x 8-bit memory organization. Appllcat|0ns

®m Character generator

& Random logic synthesis
Customer programs may be submitted for produc- = Microprogramming
tion in a paper tape or punched card format. ®m Table look-up

Logic and Connection Diagrams

Ao A A

Dual-In-Line Package
¥ DECODE NC 1=t =24 NC
NG 2 = — 23 Voo
- THIPSELECT 3 g =25
NC 4 =] b— 21 8,
I - : l— 20 B,
Ay O ; —-——%—0 Bo Ay 6 b— 19 B,
A O 1 t’ o8, Ay T e— b 18 B,
I Dx—§—o¢®: Ay 8= — 1 5,
As O~ v | MEMORY k:._og, Ay 9 = — 16 8,
DECODE | ARRAY d As 10 — — 15 &
As Oy | t’-—o B,
1 Deg—o Ay 11— — 12 4
A; O~ t c,_on‘ Vs 12— —13 A
As O—r ! —h'—on, TOP VIEW
CHIPSELECT O Order Number MM5214J

See NS Package J24A

Order Number MM5214N
See NS Package N24B

Ew | EITHEROR
ez -

-/
I
—

Timing Diagram/Address Time

Note: For programming information see Memory Applications Handbook, page 4-6.
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MM5214

Absolute Maximum Ratings Operating Conditions

Vpp Supply Voltage " Vgs — 20V Operating Temperature Range ~25°C ta +70°C
fnput Voltage (Vgs —20) V<V < (Vgs +0.03) V

Storage Temperature Range -65°C to +150°C

Lead Temperature {Soldering, 10 seconds) 300°C

Electrical Characteristics rosiTive Locic

Ta within operating temperature range, Vgg = +56.0V £6%, Vpp = =12V +5%, unless otherwise noted.

PARAMETER CONDITIONS MIN TYP MAX UNITS

Output Voltage Levels }

Logical Low Level (V) I = 1.6 mA Sink ! 0.4 \Y

Logical High Level {V,4) " 1, = 100uA Source 24 . \
Input Voltage Levels .

Logical Low Level (V) Vgs—4.0 \

Logical High Level (Vi) Vgs—2.0 A
Power Supply Current Vgs = 5.0V, Vpp =—12V, T = 25°C 23 37 mA

(lss) (Note 4) ’
Input Leakage Vin = Vgg — 10V 1.0 LA
Input Capacitance {Note 1) f=1.0MHz, Vi =0V 5.0 10 pF
Output Capacitance (Note 1) f=1.0MHz, Vy =0V 4.0 10 pF
Address Time (T access) (Note 2) Vpp = -12V, Vgs = 5.0V, T, = 25°C 150 1000 ns
QOutput AND Conne‘ctions {Note 3) 20

Note 1: Capacitances are measured periodicatly only.

Note 2: Address is measured from the change of data on any input or chip enable line to the output of a TTL gate. (See
Timing Diagram.)

Note 3: The address time follows the following equation: TAcCEsS = The specified limit + {N—1) x 25 ns where N = Number
of AND connections.

Note 4: Outputs open.

Note 5: Positive true togic notation is used. Logic ‘1"’ = most positive voltage level. Logic 0’ = most negative voltage level.
Note 6: Chip is enabled when Chip Select is low.

Typical Performance Characteristics

Guaranteed Access Time Typical Access Time
vs Supply Voltage vs Supply Voltage
1600 TTT 1600
100 H-H 1400
=140
1200 |y, =700 by ] 1200
. = 25°C ey = =125°C gy
glﬂﬂn =S 1000 {7,=70°C] =
4 800 E 000 e S
. <
600 = 600
400 400
200 200
0 )]
16.2 1.0 178 ) 16.2 170 178
Vss + Vpp! (V) Vss + IVppl (V)
Power Supply Current Power Supply Current
vs Temperature vs Voltage
80 ) R 80 T TT
1 Vss = 5.0V . Ta=25"C
0 Vpp = ~12V 1
§0 60
~ 50 =z 50
E 0 MAXIMUI £ 40 AXIM
5 4 = K; =T
= - 11
30 - 30 TYPICAL
=] TYPICAL
20 20
10 10
-50 -25 @ 25 50 75 100 125 . 6.2 120 178
TEMPERATURE (°C) Vss + Vpp! (V)
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National | MOS ROMs
Semiconductor
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MM5220 1024-Bit (128 x 8 or 256 x 4) ROM

General Description

The MM5220 is a 1024-bit static read only mem- m  Static operation no clocks required
ory. It is a P-channel enhancement mode mono-
lithic MOS integrated circuit utilizing low thresh-
old voltage technology. The device is a non- .
volatile memory organized as 128-8-bit words or = Chip enable output control.

® Common data busing output wire AND
capability

256-4-bit words. Programming of the memory con- . ]

tents is accomplished by changing one mask during Apphcatlons

the device fabrication. Customer programs may be ® Code conversion
supplied in a tape, card, or pattern selection format. = Random logic synthesis
Features m Table look-up

m Bipolar compatibility B Charactgy generators

® High speed operation 500 ns typ m  Microprogramming

Block and Connection Diagrams

SENSE AMPLIFIERS OUTPUTS
INPUTS
8, LSB
[ yp— .
““““ —\ Dual-In-Line Package
A, 8;
—f- - -] ":l_/ INPUT Ay ~md 1 U/ v
" —t | —\ \ ;
: | | / - 3 INPUT A, =] 2 23 e NC
| [
' | | N\ . LS8 INPUT A, ==d 3 b =
1 MEMORY I MEMORY I / e
1 |aooress N Ls8 ouTPuT 8, —{ 4 21f—1neut &
I DECODER ' h .
! | '_l_!_/ OUTPUT B, = 5 20 INPUT Ay
popum—— N SO
: [ \ B ouTPuT By =g 5 19 f INPUT A
N QUTPUT 8 7 19 INPUT A,
1 — = b— )
1 8,
i j OUTPUT By == § 17 Voo
1] l—
L | ) By T outruTe =3 Al ol ?g:lennl
0UTPUT 8, =110 15 frme CHIP
’ ENABLE
MSB OUTPUT By wuf 11 14 pumm INPUT Ay MSB
N . cHiIP Vss 12 [H] =13

o ENABLE
TOP VIEW
MODE CONTROL B

Order Number MM5220J
See NS Package J24A

Order Number MM5220N
Ses NS Package N24B

Note: For programming information see Memory Applications Handbook, page 4-6.
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MM5220

Absolute Maximum Ratings

Vg Supply Voltage

Voo Supply Voltage
Input Voltage

Storage Temperature
Lead Temperature {Soldering, 10 sec)

Electrical Characteristics

Vss—30V  Operating Temperature

Vgs—15V

" Vgg =20)V < V5 < (Vgg +0.3)V
-65°C to +150°C

300°C

Operating Conditions

0°C to +70°C

Ta within operating temperature range, Vgg = +12V +56% and Vg = -12V 5%, unless otherwise specified.

PARAMETER CONDITION MIN TYP MAX UNITS
Output Voltage Levels

MOS to MOS

Logical ‘1" Vgs -9.0 \%

Logical “0 1 M to GND Load (Note 1) Ves -10 . v

”

MOS to TTL “

Logical 1" 6.8 k§2 to Vgg Plus One +0.4 \

Logical “0" Standard Series 54/74 Gate Input +2.4 \

Input Voltage Levels

Logical 1" Vgs ~8.0 \

Logical 0" Vgs -2.0 Vv
Power Supply Current Ta = 25°C

Vgs 19 25 mA

Vgg (Note 1) 1 RA
Input Leakage Vin = Vgg =12V 1 MA
Input Capacitance f=1.0MHz Vin =0V 5 pF
Access Time {Notes 2, 3) Ta=25°C

T access (See Timing Diagram) 150 | 500 650 ns

Vgs = +12V Vg = -12V
. MOS Load . 3

Output AND Connection TTL Load 8

Note 1: The VGG supply may be clocked to reduce device power without affecting access time.
Note 2: Address time is measured from the change of data on any input or Chip Enable line to the output of a TTL gate.

See Timing Diagram.

Note 3: The access time in the TTL load configuration follows the equation: TAccESS = the specified time + (N — 1) (50) ns

where N = number of AND connections.
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MM5220

Typical Application

128-8 Bit ROM Showing TTL Interface

N
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) wws220
B3 D s [ ol
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<
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Do jomm
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OTL/TTL LOGIC

1Seq operating mode notes. =

*R values can vary from 740 1o 30 kS2 depending on speed requirements,

Operating Modes

128x8 ROM connection
Mode Control — Logic ‘0"
Ag — Logic 1"

256x4 ROM connection
Mode Control — Logic 1"

Ag — Logic “0"" Enables the odd

(B, ...B;)outputs

— Logic "“1"" Enables the even

(B, ... Bg) outputs.

The outputs are ‘“Enabled” when a logic 1" is

applied to the Chip Enabte line.

The outputs are connected to Vpp through an

internal MOS resistor when ‘‘Disabled.”

The logic levels are in negative voltage logic notation.




National - MOS ROMs
Semiconductor

MM5221 1024-Bit (128 x 8 or 256 x 4) ROM

General Description

The MMb5221 is a 1024-bit static read only mem- ®  Static operation no clocks required
ory. It is a P-channel enhancement mode mon- )

Y A Ahiasinnstingl = Common data busing output wire AND
olithic MOS integrated circuit utilizing low thresh- capability
old voltage technology. The device is a non- . :
volatile memory organized as 128-8-bit words or ® Chip enable output control
256-4-bit words. Programming of the memory . .
contents is accomplished by changing one mask Appllcatlons
during the device fabrication. .

u Code conversion
Features m Random logic synthesis
B Table look-up
m Bipolar compatibility +5V, -12V operation m Character generators
= High speed operation <700 ns typ = Microprogramming.

Block and Connection Diagrams

SENSE AMPLIFIERS ouTPYTS

NPUTS ] i
P_" Dual-In-Line Package
wsm A
o — T NPUT A, = 2 s
| [l 8
'
1 [ S 4 158 INPUT Ay i 3 2f—Nc
1 ! MEMORY >
I | wewonr ! / 158 0uTPUT 8, {4 21—nruT
avoRess| b - - ———o
1
1 DECODER : ’P—" OUTPUT 8, = 5 20} INPUT By
1
| 1
Ay ] N S 4 oUTPUT By =] 5 19| INPUT A
i "
| I VRO OUTPUT B, = 7 10— INPUT &, MSB
1
: ,P——.’ OUTPUT B = 8 1= Veo
[N SSES—
; aumurs,—s 18— ontno
. | cue
ouTPuT 8, == 10 15— e
M58 OUTPUT By d 11 1o} pur
e 11f—=nc
e

o
ENABLE TOP VIEW

MODE wmum@

Order Number MM5221J
See NS Package J24A

Order Number MM5221N
See NS Package N24B

Note: For programming information see Memory Applications Handbook, page 4-6.
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MM5221

Absolute Maximum:Ratings

Vgg Supply Voltage
Vpp Supply Voltage
Input Voltage

Storage Temperature

Lead Temperature (Soldering, 10 sec)

Operating Conditions

Vgg - 20V Operating Temperature

Vgs - 20V

(Vgg - 20)V <V n < (Vgg +0.3)V

-65°C to +150°C
300°C

Electrical Characteristics

0°C t0 +70°C

Ta within operating temperature range, Vgg =+5V +5%, Vg = Vpp = ~12V £5%, unless otherwise specified.

PARAMETER CONDITIONS MIN TYP MAX UNITS
Output Voltage Levels
MOS to TTL

Logical "1 6.8 k2 £5% to Vg Plus One +0.4 \Y

Logical 0" Standard Series 54/74 Gate +2.4 v
Output Current Capability

Logical “0” Vour = 2.4V 25 mA
Input Voltage Levels

Logical 1" Vgg - 4.2 \Y

Logical “0" Vgs - 2.0 \
Power Supply Current Ta=25°C

oo Vgg = +5V 6.5 12.0 mA

lag (Note 1) Ve = Voo = -12V 1 uA
Input Leakage Vin = Vgs = 12V 1 uA
Input Capacitance f=1.0MHz Vy =0V 5 pF
Vg Capacitance (Note 4) f=1.0MHz, V,y =0V 15 25 pF
Address Time (Note 2) See Timing Diagram

T access Ta = 25°C, 700 950 ns

Vgs = 5V
Vge = Vpp = =12V

Output AND Connections 6.8 k§2 £56% to Vgg Plus One 8

(Note 3) Standard Series 54/74 Gate

Note 1: The VGg supply may be clocked to reduce device power without affecting access time.

Note 2: Address time is measured from the change of data on any input except mode control or Chip
Enable line to the output of a TTL gate. {See Timing Diagram). See curves for guaranteed limit

over temperature.

Note 3: The address time in the TTL load configuration follows the equation:
TACCESS = The specified limit + {N - 1) (50) ns
Where N = Number of AND connections.

Note 4: Capacitance guaranteed by design.

7-10




Performance Characteristics
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Power Supply Current vs Power Supply Current vs
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Power Supply Voltages Ambient Temperature
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MM5221

Typical Application

128-8 Bit ROM Showing TTL Interface
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[ T
:D D of—s;

IR
—~n 12 b
3
A
1
" (XT3
T ehip . 8,
enasLE —] 15 1 outPuTs
MOOE b
conthaL | L 3
Voo AN
. e [
e i 1f—s,

:D — 21 if—s

4

—z 3b—a
—n 2f—n

Voo
u [} =y

i
I
|
P
i
I
I
i
1
i
1
t
i

n !
i
|
1
i
)
1
1
|
1
t
|
|

B

1See operating mode notes. =

Operating Modes

128x8 ROM connection

Control — Logic “0"
Ag — Logic "1

256x4 ROM connection

Control — Logic “1”
Ag — Enables the odd (B, .
(B, ...Bg) outputs.

..B4) oreven

The outputs are “Enabled’” when a logic "’1"" is
applied to the Chip Enable line.

The outputs are connected to ground through an
internal MOS resistor when “‘Disabled.”’

Logic levels are negative true MOS logic.

Mode control should be “hard wired” to either
Vpp (logical “1”') or Vgg {logical “0").

The logic levels are in negative voltage logic notation.




National MOS ROMs
Semiconductor
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MM5230 2048-Bit (256 x 8 or 512 x 4) ROM

General Description

The MM5230 is a 2048-bit static read only mem- m Static operation no clocks required
ory. It is a P-channel enhancement mode mono- w Common data busing output wire AND
lithic MOS integrated circuit utilizing low thresh- capability

old voltage technology. The device is a non-
volatile memory organized as 256-8 bit words or
512-4 bit words. Programming of the memory con- . .
tents is accomplished by changing one mask during Appllcatlons
the device fabrication. Customer programs may be :

®w Chip enable output control.

supplied in a tape, card, or pattern selection format. ® Code conversion
F t ® Random logic synthesis
eatures ® Table look-up
= Bipolar compatibility w Character generators
m High speed operation 500 ns typ ® Microprogramming.
Block and Connection Diagrams
NPUTS “"jﬂ%m ouTPUTS Dual-In-Line Package
e
[ e (N P IV _.bj INPUT Aj wed 1 \J pmay,
Az J‘ ) o 2 INPUT A, =g 2 23femne
Ay T T\ . LSB INPUT Ay et 3 22 fm NC
s
: _______ H d LSB OUTPUT B, ==q 4 21 = INPUT A
: MEMORY “ OUTPUT B, =] § 20fhomm INPUT A5
it I —
DECODER : l \, OUTPUT B, = § 19 === INPUT Ag.
! L
A ' - —""77 9 OUTPUT B, == 7 18 o= INPUT A,
! | > [
e | e ouTPUT 8y = ¢ 12fm INPUT 8, MSB
: J! > [ OUTPUT By =l 8 16 e Voo
VT | OUTPUT B, g 10 15} MODE
B ’ CONTROL
b—/— MSB OUTPUT By g 1y " "':m\'m
Vs 12 13 e INPUT A,

TOP VIEW

i
D,

CHIP
ENABLE

Order Number MM5230J
See NS Package J24A

j

MODE CONTROL

Order Number MM5230N
Sea NS Package N24B

Note: For programming information see Memory Applications Handbook, page 4-6.
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MM5230

Absolute Maximum Ratings Operating Conditions

Vg Supply Voitage Vss—30V  Operating Temperature 0°C to +70°C
Vpp Supply Voltage Vgs—15V :
Input Voltage (Vss —20)V < V |y < (Vgg +0.3)V

Storage Temperature ' -65°C to +150°C

Lead Temperature (Soldering, 10 sec) 300°C

Electrical Characteristics

T within operating temperature range, Vgg = +12V 5% and Vgg = -12V %5%, unless otherwise specified.

PARAMETER CONDITION MIN TYP MAX UNITS
Output Voltage Levels

MOS to MOS

Logical 1" Vss -9.0 \

M

Logical “0°" 1 MQ to GND Load (Note 1) Ves <10 v
MOS to TTL

Logical 1" 6.8 k§2 to Vgg Plus One . +0.4 \%

Logical ‘0" Standard Series 54/74 Gate Input +2.4 \

Input Voltage Levels v ’

Logical 1" Vgs -8.0 \Y

Logical 0" Vgg -2.0 \Y
Power Supply Current Ta=25°C )

Vss 24 40 mA

Vgg (Note 1) 1 HA
Input Leakage Vin=Vss-12V ' 1 uA
input Capacitance f=1.0MHz Vin =0V 5 pF
Access Time (Notes 2, 3) Ta=25°C

Taccess (See Timing Diagram) 150 500 725 ns

Vgs =+12V Vgg =-12V
. ‘MOS Load . 3

Output AND Connection TTL Load 8

Note 1: The Vg supply may be clocked to reduce device power without affecting access time.

Note 2: Address time is measured from the change of data on any input or Chip Enable fine to the output of a TTL gate.
See Timing Diagram.

Note 3: The access time in the TTL load configuration follows the equation: TACCESS = the specified time + (N — 1} (50) ns
where N = number of AND cohnections.

Note 4: The above logic levels are indicated in negative logic notation.
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Performance Characteristics

Guaranteed Access Time
vs Supply Voltages

Typical Access Time vs
Supply Voltages
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MM5230

Typical Application

256 x 8 Bit ROM Showing TTL Interface

i ' Vs 3 !
-
] 12 ot Suax
1
cHiP
R =
ENABLE [] <
J 20
t 2
MODE 3
controL ] 10 ~D— 0UTPUTS

3

Sex
>

<

A=y . 1,
‘b .
< 10K Ay i 13 7 s,
b3
MM5230
< a~—{18 sh—¢,

<)
S

< s
INPUTS 2 sp—t,

3
S
<

D: —{ 2 [} SN

. * ' X H D

OTL/TTLLOGIC

oMER10 o P |
TTUGATES e i
NC~—f 21 2f=a,
Voo
i a0 1 o Ay
=

tsee operating mode notes.
*R values can vary from 74052 to 30 ks.

Operating Modes

128x8 ROM connection
Mode Contro! — Logic 0"
Ag — Logic ‘1"

256x4 ROM connection
Mode Control — Logic ‘1"
Ag — Logic 0" Enables the odd
(8, ...B4) outputs
— Logic ““1"* Enables the even
(B, ... Bg) outputs.

The outputs are “"Enabled” when a logic 1" is
applied to the Chip Enable line.

The outputs are connected to Vgp through an
internal MOS resistor when *'Disabled.”

The logic levels are in negative voltage logic notation.




National MOS ROMs
Semiconductor
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MM5231 2048-Bit (256 x 8 or 512 x 4) ROM

General Description

The MM5231 is a 2048-bit static read only mem- ® Static operation No clocks required
ory, It is a P-channel enhancement mode mono- m Common data busing Output wire AND
lithic MOS integrated circuit utilizing low thresh- capability

old voltage technology. The device is a non-
volatile memory organized as a 256-8 bit words or
512-4 bit words. Programming of the memory App"cations
contents is accomplished by changing one mask

® Chip enable output control

during the device fabrication. ® Code conversion
® Random logic synthesis
Features gie sy
® Table look-up
= Bipolar compatibility +5V, -12V operation ®m Character generator -
® High speed operation 640 ns typ. ® Microprogramming

Block and Connection Diagrams

Dual-In-Line Package

3
f— SENSE AMPLIFIERS ouTeuTS
[ INPUT Ay = 1 o/ 20}=—Voo
(Ls8) Ay
r—\ INPUT A5 2 23 p=—=NC
Ay N T
s B w LSB INPUT A, —4 3 22N
1 I > S
| J_/ LS8 OUTPUT B, —] 4 21 = INPUT A
[ S 4
] QUTPUT B, e 5 20 INPUT A
N MEMORY B
MEMORY
ADDRESS b QUTPUT B, = 6 18 == INPUT B¢
DECODER : —
| j - QuTPUT 8, emd 7 tgfweura,
A [ e 4
{ — ) 3 OUTRUT 85 —{ 17} INPUT Ay 5B
I S —
! oUTPUT B, = 8 16— Voo
M
T y QUTPUT 8, 10 15— onTace
: L MS8 QUTPUT By wund iy 14 CHIP
[ —e g ENABLE
Veg 12 13 inruray
l l I l ToP VIEW
cHir

A ENABLE®
Order Number MM5231J
MODE CONTROL See NS Package J24A

t The outputs are open when Disabled. .
* The output is enabled by applying a Logic “1* 10 the Chip Enable tine. Order Number MM5231N

See NS Package N24B

Note: For programming information see Memory Applications Handbook, page 4-6.
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MM5231

Absolute Maximum Ratings

Vg Supply Voltage
Vpp Supply Voltage
Input Voltage

Storage Temperature

Vgg - 20V Operating Temperature ~

Vs - 20V

{Vgs - 200V < Vi < (Vgg + 0.3)V

-65°C to +150°C

Operating Conditions

0°C to +70°C

Lead Temperature (Soldering, 10 sec) 300°C
Electrical Characteristics
PARAMETER CONDITIONS MIN TYP MAX UNITS

Output Voltage Levels

MOS to TTL

Logical 1" 6.8 k2 5% to Vpp Plus One +0.4 \
Logical 0" Standard Series 54/74 Gate 2.4 \Y

OQutput Current Capability

Logical ‘0" Vour = 2.4V 25 mA
Input Voltage Levels

Logical “1" Vgs - 4.2 v

Logical “‘0” Vss - 2.0 v
Power Supply Current Ta=25°C

1o Vgs = 45V 15 30 mA

lge (Note 1) Ve = Vop = -12V 1 uA
Input Leakage Vin=-12V 1 MA
Input Capacitance " £=1.0MHz, V|5 = OV 5 pF
Ve Capacitance f=1.0MHz, V,y = OV 15 pF
Address Time (Note 2) See Timing Diagram

TaccEss Ta=25°C Vgg = +5.0V 640 950 ns

Vaa = Vop = -12.0V

Output AND Connections 6.8 k{2 £5% to Vpp Plus One 8

(Note 3) Standard Series 54/74 Gate

Note 1: These specifications apply for Vgg = +5V 5%, Vg = VoD = —12V 6%, Tp = -25°C
to +70°C unless otherwise specified. ,
Note 2: The Vg supply may be clocked to reduce device power without affecting access time.
"Note 3: Address time is measured from the change of data on any input or Chip Enable line to the
output of a TTL gate. (See Timing Diagram.) See curves for guaranteed limit over temperature.

Note 4: The address time in the TTL load configuration follows the equation:
TACCESs = The specified limit + (N - 1) (50) ns.

Where N = Number of AND connections.

Note 5: Capacitances are measured on a lot sample basis only.
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Performance Characteristics
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MM5231

Typical Application

256 x 8 Bit ROM Showing TTL Interface

v
1 : v 1
2 du 2 = Sex
<
tcue | }_ﬁ D°_
ENABLE " " 6k
1 MODE ! b B3 o
CONTROL b
® o} =ts b
Voo N\———4
1
Ay =17 sf—s, | OTLTTLLOGIC
'
I
Ay ed 18 Th=—t |I
MMs231 L :
D a—i 13 =, 1
)
INPyTS D LI P sb—s, |
. I
Iy |
] 21 A=t |
!
1
TIL GATES N ~—f22 ] ol !
|
1
N —{ 23 2=, 1
Voo !
2 1=—a, '
4 4
Py L
1See operating mode notes. 'l'
Operating Modes

256 x 8 ROM connection (shown)
Mode Control — Logic 0"

Ag

- Logic “1*

512 x 4 ROM connection '
Mode Control — Logic “1"”
— Logic 0" Enables the odd

Ag

(B1, B3 ... Bg) outputs

— Logic “1"" Enables the even

(B2, B4 ... Bg) outputs.

The outputs are ““Enabled’’ when a logic “1"" is
applied to the Chip Enable line.

Logic levels are negative true MOS logic.

Mode Controli should be “hard wired'’ to Vpp
(Logical ““1") or Vgg (Logical “0"}.

The logic levels are in negative voltage logic notation.




National MOS ROMs
Semiconductor
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MM5232 4096-Bit (512 x 8 or 1024 x 4) ROM

General Description Features

The MM5232 4096-bit static read only memory is & Bipolar compatibility No external
a P-channe! enhancement mode monolithic MOS components required
integrated circuit utiljzing a .Iow threshold \{o!tage @ Standard supplies 45V, ~12V
technology to achieve bipolar compatibility.

TRI-STATE® outputs provide wire ORed capa- @ Bus ORable output TRISTATE outputs
bility without loading common data lines or m Static operation No clocks required
reducing system access times. The ROM is organ- ® Multiple ROM coritrol Two-programmable

ized in a 512 word x 8-bit or 1024 word x 4-bit
memory organization that is controlled by the
mode control input. Programmable Chip Enables

Chip Enable lines

(CE, and CEj) provide logic control of up to 16K Appllcatlons

bits without external logic. A separate output

supply lead is provided to reduce internal power B Character generator
dissipation in the output stages. m Random logic synthesis

8 Microprogramming
8 Table look-up

Block and Connection Diagrams

A Az Ay
Dual-In-Line Package
¥ DECODE
MODE CONTROL 1 = ./ 24 Vi,
k2 — =2 va
_______ CE; 3 memed — 22 8, msI
R 4 =i —21 8,
A —h—o 8 LS8 A, 5= b 20 8,
| Ay 6 et 15 s
A, 0— ! [x—¢—o¢: a 1— —u
! t 08, Ay B |— 17 8
As | MEMORY + 0 s
M Px—%—o: A 9 — 15 &,
DECODE | ARRAY 2
A 0— | O, A 10— b— 15 8, Ls8
| b—ok Ay 11— L]
A 06— [ os, — —
1 Vss 12 13 Ag
Ag Oemed Lo
: ﬁ B TOP VIEW
A
MODE Order Number MM5232J
[ T o— See NS Package J24A
[ S —

¢, o—m—— E,"R":Alf Order Number MM5232N
See NS Package N24B

Note: For programming information see Memory Applications Handbook, page 4-6.
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MM5232

Absolute Maximum Ratings

Vg Supply Voltage
VoL Supply Voltage

Operating Conditions

Vgs - 20V Operating Temperature Range

Vgs - 20V

Input Voltage (Vgs -=20) V<V < {Vgg +.03)V

Storage Temperature Range

-65°C to +150°C

Lead Temperature {Soldering, 10 sec) 300°C

Electrical Characteristics (positive Logic)

0°C to +70°C

Ta within operating temperature range, Vgg = +5.0V £6%, Vgg = VL = —12V 5%, unless otherwise noted.

PARAMETER CONDITIONS MIN TYP MAX UNITS

Output Voltage Levels

Logical 0", VoL I, = 1.6 mA Sink 4 v

Logical 1", Vou I, = 100 uA Source 24 \
Input Voltage Levels

Logical “0", V. Vaa Vgg - 4.0 v

Logical “1”, Vi Vs - 2.0 Vgs +0.3 \
Power Supply Current

1ss (Note 4} Vgs =5, Vg =12,V =-12, T4 = 25°C 23 37 mA
Input Leakage Vin = Vg — 10V 1 uA
Input Capacitance (Note 1) f=1.0MHz, V| =0V 5 15 pF
Output Capacitance (Note 1} f=1.0MHz, Vg = OV 4 10 oF
Address Time (Note 2) Ta=25°C,Vgs=5 150 1000 ns

Taccess Vgg = Vi = -12V '
Output AND Connections (Note 3) 20

Note 1: Capacitances are measured periodically only.
Note 2: Address time is measured from the change' of data on any input or Chip Enable line to the output of a TTL gate.

(See Timing Diagram.)

Note 3: The address time follows the following equation: TACCESS = the specified |

of AND connections.
Note 4: Outputs open.

Timing Diagram/Address Time

imit + (N — 1) x 25 ns where N = Number

EITHER OR

A=t |
—
N
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Performance Characteristics

Guaranteed Access Time vs
Supply Voltage

1600 T
111 Vi = Voo
1400 f——1
125°C N
1200 fr,=70°C RS =
25°C ey _—
EIWU S
w800
600
400
200
0
16.2 1.0 178
Vss +1Vgal (V}
Power Supply Current vs
Temperature
80
Vgs = 5.0V
70 Vga= Vi =-12V
60
~ 50
i
~ MAXIMUM
R - XIMon
® = r!vilrin{
20 -
10
-50 -25 0 25 50 75 100 125

TEMPERATURE (°C)

Typical Applications

TTL/MOS Interface

Vss
Ay B,
Az 8,
] A5 8, ]
| As B, |
1 ,; 5 ]
: Fe mms232 |, [5, :
! 2 C—'
] As By
Ay
O_D_A ANY TTL/DTL
ANY TTL/DTL = OEVICE
DEVICE -
MODE i
CONTROL

+5v
¢, o0—————
[T - S

512 x 8 ROM connection
Mode Control = V|
A10=ViL

Typical Access Time vs
Supply Voltage

1600 ™ T
Vi = Voo

1400
1200

125°C =43
1000 1,=70°C

5°C
800 f2 -

Ta(ns)

400
200

16.2 170 78
Vss +1Vgg 1 (V)

Power Supply Current vs
Voltage

T
I1,= 25°¢
L Vi = Voo ]

Iss (mA)
>

16.2 120 1738
Vss+1Vgg ! (V)

FIGURE 1. Power Saver for
Small Memory Arrays

FIGURE 2. Power Saver for
Large Memory Arrays

r—7T—"
. ! I
[ !
| |
| |
Voo L — __j Vaa

ASSUME 11V, lIMIN = 11-3V it
Vgg ~ Vi MIN = R (1.6 mA) (N) whece N = 7 for § x 7 font.
N= 8for6x8font.

Operating Modes

1024 x 4 ROM connection
‘Mode Control = V||
Aqp = V| enables the odd (B ... B7) outputs
V|4 enables the even (B2 . . . Bg) outputs

Note: Both chip enables may be programmed to provide any of four combinations. Example if CEq =1 and CEp =1
outputs (Positive Logic) would be enabled only when device pins 2 and 3 are Logic "“1". The outputs will be in the

third state when disabled.

ZEZSININ
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MM5240

National
Semiconductor

MOS ROMs

MM5240 2560-Bit Static Character Generator

General Description

The MM5240 2560-bit static read only memory
is a P-channel .enhancement mode monolithic
MOS integrated circuit utilizing a low threshold
voltage technology to achieve bipolar compat-
ibility. TRI-STATE® outputs provide wire ORed
capability without loading common data lines or
reducing system access times. The ROM is organ-
ized in a 64 x 8 word by 5-bit memory organization.

The MM5240 may be used as a 512 x 5-bit read
only memory for applications other than charac-
ter generation,

Features

Bipolar compatibility

High speed operation—500 ns max

£12 volt power supplies '

Static operation—no clocks required

Muitiple ROM logic application—chip enable
output control

Standard fonts available—off-the-shelf delivery

Applications

® Character generation

® Random logic synthesis
® Micro-programming

= Table look-up -

Connection Diagram

Dual-In-Line Package

L=

W

ADDRESS ( L, =42
INPUTS
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NG =d 4

NCemd 5

N 8

OATA
ouTPuTS

Vs =q 12

\J
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23 f—ne
22} NC

n L—A,

20fe &,

) k— A
6 UNE

INPUTS

Order Number MM5240J
See NS Package J24A

s,

Order Number MMS240N
See NS Package N24B

h=a
18— 2o
15 Voo

14 CHIP
1 ennne

12 fm NC

Typical Application
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Note: For additional information refer to AN-40.
Note: Chip enable tied to V) to enable.

TOPVIEW
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Absolute Maximum Ratings

Operating Conditions

0°C to +70°C

Vg Supply Voltage Vgg - 30V Operating Temperature
Vpp Supply Voltage Vgs - 16V
Input Voitage (Vss - 20)V <V, < (Vgg +0.3)V
Storage Temperature -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
o
Electrical Characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Output Voltage Levels
MOS to MOS .
Logical "1 IMQ to GND Vss - 9.0 \
Logical “0”" Vgs - 1.0 \
MOSto TTL )
Logical 1" 6.8 k2 to Vgg Plus One +0.4 \%
Logical "0 Standard Series 54/74 Gate | +2.5 \%
Qutput Current Capability
Logical "0” Vour = Vss - 6.0V 25 mA
Input Voltage Levels
Logical **1* Vss - 8.0 \Y
Logical 0" Vgs - 2.0 \%
Power Supply Current Ta = 25°C
Iop MOS Load 25 55 mA
IGG {Note 2) 1 uA
Input Leakage Vin = Vss - 12V 1 MA
Input Capacitance (Note 5) f=1.0MHz, V|5 =0V 5 8 pF
Vgg Capacitance (Note 5) f=1.0 MHz, V|n =0V 25 40 -pF
Address Time (Note 3) See Timing Diagram
Taccess Ta =25°C 150 425 500 ns
Qutput AND Connection MOS Load 4
{Note 4) TTL Load 10

Note 1: These specifications apply for VSS =+12V 5%, Vgg = —12V 5%, Tp = 0°C to +70°C unless

otherwise specified.

Note 2: The Vgg supply may be clocked to reduce device power without affecting access time.
Note 3: Address time is measured from the change of data on any input or Chip Enable line to the

output of a TTL gate. {See Timing Diagram). See curves for guaranteed limit over temperature.
Note 4: The address time in the TTL load configuration follows the equation:
TACCESS = The specified limit + (N - 1) (50) ns

Where N = Number of AND connections.

The number of AND ties in the MOS load configuration can be increased at the expense of MOS ‘0"

level.

Note 5: Guaranteed by design.

725
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MM5240

Performance Characteristics

Guaranteed Access Time (Tp)
vs Supply Voltage

Typical Access Time (Tp) vs
Supply Voltage

1000 1200
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N
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.
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0 0 I
v 213 o 108 120 132
Vss & - Vga (V) Vss & -Voo V)
Power Supply Current vs Vpp Power Supply Current vs
Voltage Temperature
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National MOS ROMs

Semiconductor

MM5241 3072-Bit (64 x 6 x 8) ROM

General Description Features

The MM5241 3072-bit static read only memory B Bipolar compatibility No external
is a P-channel enhancement mode monolithic MOS components required
integrated circuit utilizing a low threshold voltage = Standard supplies ) +5V —12V

technology to achieve bipolar compatibility.
TRI-STATE® outputs provide wire ORed capa- ® Bus ORable output
bility without loading common data lines or ®  Static operation
reducing system access times. The ROM is organ-
ized in a 64 x 6 word by 8-bit memory organiza-
tion. Programmable Chip Enables (CE; and CE,)
provide logic control of multiple packages without
external logic. A separate output supply lead is
provided to reduce internal power dissipation in
the output stages.

TRI-STATE outputs
No clocks required

& Multiple ROM control Two programmable

Chip Enable lines
Applications
m Character generator
@ Random logic synthesis
= Microprogramming
= Table look-up

Block and Connection Diagrams

Lss
Ay Ay Ay

Dual-In-Line Package

NE 1 u v

cEy 2 3 Vg

NC & 2 8

_______ as w8

A 6 19 8,

A O—1 — ——t—ou, Lse A7 188,

) A 178,

Ay Qi : \——{t—os, P 1% 8

fo— | MEMORY ._h:g:: ke 10 "5 h

oecone | | ARRRY [Pl] "o

158 A.,:] | ::‘s Ve 12 "o
— By

L : __Q.: TOPVIEW

Ly - {—os,

Order Number MM5241J
See NS Package J24A

. ©
E:zo——————ﬁ :’;{';,:: Order Number MM5241N
See NS Package N24B

Typical Applications

FIGURE 2. Power Saver for
Large Memory Arrays

TTL/MOS Interface FIGURE 1. Power Saver for
Vs Small Memory Arrays

I

] A W, !
) A 5 :
| % 5, h
1 ] wwse [ |
: i
.

ANY TTLOTL Voo
DEVICE

ANY TTL/OTL
DEVICE

ASSUME 'V, .IMIN= 113V i

Vgo - Vi MIN = R (1.6 mA) (N) where N = Tfor 5x 7 font.
N= 8tor6x 8 font

Note: Both chip enables may be programmed to provide any of four combinations. Example: If CE1 = 1 and CE = 1 outputs
(Negative Logic) would be enabled only when device pins 2 and 3 are negative (Logic **1''). The outputs will be in the third state
when disabled. Lg, L1 and Ly (device pins 11, 13 and 14) are in positive logic (1 = most positive voltage levels = Vg —2V;0 =
most negative voltage level = Vgg — 4V).

Note: For programming information see Memory Applications Handbook, page 4-6.
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MM5241

Absolute Maximum Ratings Operating Conditions

Vgg Supply Voltage ' Vgg =20V Operating Temperature Range -25°C to +70°C
V. Supply Voltage Vgg - 20V

Input Voltage {(Vgs —20) V<V < (Vgg +.03)V

Storage Temperature Range -65°C to +150°C

Lead Temperature {Soldering, 10 sec) 300°C

Electrical Characteristics (Negative Logic) (Note 5)

Ta within operating temperature range, Vsg = +5.0V £5%, Vgg = VL = =12V 5%, unless otherwise noted.

-

PARAMETER CONDITIONS MIN TYP MAX UNITS

Output Voltage Levels :

Logical ""1" . IL = 1.6 mA sink 4 \

Logical 0" ) 1, = 100 pA source 24 v
Input Voltage Levels

Logical 1" Vss - 4.0 v

Logical "'0” Vs - 2.0 v
Power Supply Current

Iss (Note 4) Vgs = 6, Vg = -12, V| =-12, Ty =25°C 23 50 mA
Input Leakage Vin = Vss - 10V 1 HA
Input Capacitance (Note 1) f= 1.0 MHz, Vyy = OV 5 15 pF
Output Capacitance (Note 1) f=1.0MHz, V\y =0V 4 10 pF
Address Time (Note 2) Ta=25°C,Vgs =5 150 700 900 ns

Taccess Vag = Vi =~12V
Output AND Connections (Note 3) 20

Note 1: Address time is measured from the change of data on any input or Chip Enable line to the output of a TTL gate.
(See Timing Diagram.) See curves for guaranteed limit over temperature.

Note 2: Capacitances are measured periodically only.

Note 3:. The address time follows the following equation: TACCESS = the specified limit + (N — 1) x 25 ns where N = Number
of AND connections. .

Note 4: Outputs open.

Note 5: All addresses and ou'tputs are in negative true logic with the exception of Lg, L1, and Lo which are in positive logic.




Performance Characteristics

Typical Access Time vs

Supply Voltage

Guaranteed Access Time vs

Supply Voltage
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MM52116 (2316E)

National
Semiconductor

MOS ROMs

MM52116 (2316E) 16,384-Bit Read Only Memory

General Description

The MMB2116 is ‘a static MOS 16,384-bit read-only
“memory organized in an 2048-word-by-8-bit format.

It is fabricated using N-channel enhancement and
depletion-mode technology which provides complete
DTL/TTL compatibility and single power-supply opera-
tion. "

Three programmable chip selects controlling the TRI-
STATE? outputs allow for memory expansion.

Programming of the memory array. and chip-select
active levels is accomplished by changing two masks
during fabrication.

Features

Fully decoded

Single 5V power supply £10% tolerance
Inputs and outputs TTL compatible
Outputs drive 2 TTL loads and 100 pF
Static operation

TRI-STATE outputs for bus interface
Programmable chip selects
2048-word-by-8-bit organization
Maximum access time — 450 ns
Industry standard pin outs (2316E)
Compatible to standard EPROMs

Applications

®  Microprocessor instruction store
= Control logic

» Table look-up

Block and Connection Diagrams

» > =
s =z 3
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b

ROM

ROW DECODE ARRAY

b3
&

»
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3

COLUMN DECODE

Vee GND

AR Ag A10

-In-Line Package
o Dual-In-Lin Js!
o0 a4 U 2 vee
—oo0 25— 123 18
PO 04 AS—]' ius
QUTPUT BUFFER 4 2
peeQ 05 A4 — —Cs3
b0 05 M-—s' icsl
l—o007 M—E1 12 a0
“‘_7 L] cs2
beeO 08 ’ —
Aﬂ-i ‘—7-05
cS. 01—24 15—07
DEC.
02 o5
03-Y 1% 05
GPII)-2 iﬂl
€1 €S2 €3 TOP VIEW
Order Number MM52116D

See NS Package D24C

Order Number MM52116N
See NS Package N24B




Absolute Maximum Ratings (note 1) Operating Conditions =
Voltage at Any Pin -0.5V to +7.0V Operating Temperature Range 0°C to 70°C N
Storage Temperature Range —65°C to +150°C : N
Power Dissipation 1w :t
Lead Temperature (Soldering, 10 seconds) 300°C »

‘ —_—
N
«X
DC Electrical Characteristics [=})
(T A within operating temperature range, Vcg = 5V £10%, unless otherwise specified). m
PARAMETER TYP
N ION
(Note 2) CONDIT . S MIN {Note 4) MAX UNITS
L Input Current Vin=0to Vce 10 uA
VIH Logical ‘1"’ Input Voltage 0°c 2.0 Vce+1.0 \Y
VIH Logical “1'" Input Voltage —40°C 2.2 Vee+1.0 \
ViL Logical 0" Input Voltage -0.5 0.8 \Y
VOH Logical ““1”" Output Voltage lQH =—400 nA 24 \Y
VoL Logical 0’ Output Voltage loL=3.2mA 0.4 \
ILOH Output Leakage Current VouT = 4V, Chip Deselected 10 HA
ILoL Output Leakage Current VouT = 0.45V, Chip Deselected -10 uA
lcct Power Supply Current All Inputs = 5.25V, Data 70 100 mA
Qutput Open

Capacitance

PARAMETER TYP
{Note 3) CONDITIONS MIN (Note 4) MAX UNITS

CIN Input Capacitance (All Inputs) | VIN=0V,Ta= 25°C, 7.5 pF
f = 1 MHz, (Note 2)

CouT Output Capacitance VoUuT = 0V, Ta = 25°C, 15.0 pF
f=1MHz, (Note 2)

AC Electrical Characteristics

(T within operating temperature range, Vcc = 5V £10%, unless otherwise specified). See AC test circuit and switching time

waveforms.

PARAMETER CONDITIONS MIN TYP MAX UNITS
(Note 4)
tAC Chip Select Access Time See AC Test Circuit; tAC and ta Measured to 120 - ns
toFE | Output Turn OFF Delay Valid Output Levels with t, and tf of Input ' 100 ns
<20 ns, tQF F Measured to <+20 uA Output
tA Address Access Time Current 450 ns

Note 1: "Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. Except for ‘’Operating
Temperature Range they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics’
provides conditions for actual device operation.

Note 2: Positive true logic notation is used: logical **1*" = most positive voltage level, logical *0’" = most negative voltage level.

Note 3: Capacitance is guaranteed by periodic testing.

Note 4: Typical values are for Tp = 25"C and nominal supply voltage.




MM52116 (2316E)

Switching Time Waveforms and AC Test Circuit

2.0V
ADDRESS x ADDRESS VALID x
3 08v
20v
CHIP SELECT CHIP SELECT VALID
0.8V
|=—10FF —
VoH
OUTPUT = = — — e DLSTATES -F —_— ( : DATAVALID —>»- -
VoL
—-——1tAC ——\
FIGURE 1. Address Precedes Chip Select
20V
ADDRESS X X
0.8V
2.0V
CHIP SELECT X
0.8v -
" }
Vor
TRISTATE®
OUTPUT == == = —————-( DATA INVALID X DATA VALID
VoL
FIGURE 2. Address Follows Chip Select
5V
*
Includes jig capacitance
ROM Programming Information
ROM programs for the MM52116 can be supplied to handled internally via a sophisticated computerized
National in a number of means: system. The original input device (PROM, tape, etc.} is
A. 2708 PROM sets read, the data is reprocessed to formats required by
B. 2516 PROM (or equivalent) various production machines, and the final reconstructed

. ta is th b iginal i ice.
C. 2716 PROM (or equivalent) data is then compared back to the original input device

D. Intellec HEX punched paper tape

E. Binary punched paper tape
Since the MM52116 has programmable chip selects, it is
imperative that chip select information be provided
along with the ROM program. The information should
be supplied as shown:

The verification package returned to the customer for
approval will consist of a listing of the program and a
PROM or tape which matches the data National will use
to create the programmed MM52116. In a normal
situation, the verification package returned to the cus-
tomer for approval, because of the system described,
may consist of the original PROM or tape submitted by

CS1 is to be programmed logical ___(Hi or Lo) the customer. This program data, now in National's
CS2 is to be programmed logical ___ (Hi or Lo) production format, is stored in archives for future cus-
CS3 is to be programmed logical . (Hi or Lo) tomer re-orders.

Given any of the above means of program data is re-
ceived by National, verification of ROM programe is
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National MOS ROMs
Semiconductor

MM52132 32,768-Bit (4096 x 8) MAXI-ROM™

General Description Features
The MM52132 is a static MOS 32,768-bit read-only ®w Fully decoded
memory organized in a 4096-word-by-8-bit format. = Single 5V power supply +10% tolerance
It is fabricated using N-channel enhancement and ® Inputs and outputs TTL compatible
depletion-mode technology which provides complete .
DTL/TTL compatibility and single power-supply opera- " OutFuts dr(ve.e 2TTL loads and 100 pF
tion, ®  Static operation

® TRI-STATE outputs for bus interface
Two programmable chip selects controlling the TRI- m Programmable chip selects
STATE® outputs allow for memory expansion. = 4096-word-by-8-bit organization
Programming of the memory array and chip-select ® Maximum access txn.we—450 ns
active levels is accomplished by changing two masks ® Industry standard pin outs
during fabrication.

Applications

®  Microprocessor instruction store
® Control logic
®m Table look-up

Block and Connection Diagrams

Dual-In-Line Package

so—>—— —ou \J
ar 2 veo
mo—{—— —ou
Ab —z- -z—]Al
mo—{— —ou
AE—J 13.“9
AJO—t p——~O 04 4 21
| aom Ar— — cs2
ROW DECOOE ARRAY OUTPUT BUFFER
mo—— —ou s E.
wo—{g—— D 2
Aﬁo——t‘ ——007 prpmi P an
“’°_R: o0 A0 — - oe
01 —! P—s-l"
CS. 10 15
COLUMN DECOOE DEC. 02 =t b— 0B
0y 1 05
vee GND
BNI]‘—2 100
TOP VIEW
A8 A9 A1D All Cs1 Cs2
Order Number MM52132D
See NS Package D24C
Order Number MM52132N

See NS Package N24B
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MM52132

Absolute Maximum Ratings (Note 1) Operating Conditions

Voltage at Any Pin -0.5V to +6.5V Operating Temperature Range 0°C to +70°C
Storage Temperature Range -65°C to +150°C
Power Dissipation w
Lead Temperature (Soldering, 10 seconds) 300°C
DC Electrical Characteristics
(TA within operating temperature range, VoG = 5V £10%, unless otherwise specified).
PARAMETER O TYP
(Note 2) CONDITIONS MIN (Note 4) MAX‘ UNITS
L1 Input Current ViN=0to Vce 10 MA
VIH Logical 1" Input Voltage ‘ 2 vee+1.0
ViL Logical "'0" Input Voltage -0.5 0.8
VOH Logical 1" Qutput Voltage 1oH = —200 uA 2.4
VoL Logical 0" Output Voltage loL=3.2mA 0.4 Y
ILOH Qutput Leakage Current VouT = 4V, Chip Deselected 10 MA
IlLoL Output Leakage Current VouT = 0.45V, Chip Deselected . -20 uA
Icc Power Supply Current All Inputs = 5.25V, Data 100 130 mA
Qutput Open
Capacitance
PARAMETER TYP
T . NI
(Note 3) CONDITIONS MIN (Note 4) MAX UNITS
CIN Input Capacitance (All Inputs) | VN =0V, Ta = 25°C, 7.5 pF
) f=1MHz, (Note 2)
CouT Output Capacitance VouT =0V, Ta = 25°C, 15.0 pF
f=1MHz, (Note 2)

AC Electrical Characteristics

{TA within operating temperature range, Vo = 5V £10%, unless otherwise specified). See AC test circuit and switching time
waveforms.

TY
PARAMETER CONDITIONS MIN P MAX UNITS
(Note 4)
tAC Chip Select Access Time | See AC Test Circuit. All Times (Except tQFF) 120 ns
toFF | Output Turn OFF Delay Measured to 1.5V Level with t, and tf of 100 ns
. Input < 20 ns, (Figures 1 and 2}, tOFf TRISSTATE [ .~ 250
A Address Access Time Output Level Measured to Less than 20 uA ns
Output Current

Note 1: “Absolute Maximum Ratings'’ are those values beyond which the safety of the device cannot be guaranteed. Except for ““Operating
Temperature Range’ they are not meant to imply that the devices should be operated at these limits. The table of *’Electrical Characteristics’’
provides conditions for actual device operation.

Note 2: Positive true logic notation is used: logical *’1'* = most positive voltage level, logical *‘0"" = most negative voltage level.
Note 3: Capacitance is guaranteed by periodic testing.
Note 4: Typical values are for T = 25°C and nominal supply voltage.
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AC Test Circuit and Switching Time Waveforms

24v
ADDRESS
0.4v

24v
ADDRESS ){ X
04V -
28v
CHIP SELECT
0av : :
fa—— A —-[
TRISTATE” /1
ouTPUT DATA INVALID ( DATA VALID

FIGURE 1. Addréss Precedes Chip Select FIGURE 2. Address Follows Chip Select

¢EICSININ

248v
CHIP SELECT
04v

TRISTATE""
ouTPUT

* m .
Includes jig capacitance

Custom ROM Programming
INFORMATION NEEDED
So that National can better serve its customers, the following information must be submitted with each ROM order.

National Semiconductor Corporation NATIONAL PART NUMBER
2900 Semiconductor Dr., Santa Clara, CA. 95051
Phone {408} 737-5000 TWX 910-339-9240

ROM LETTER CODE (NATIONAL USE ONLY}

NAME DATE
ADDRESS CUSTOMER PRINT OR D NO.
cITy STATE ZIP | PURCHASE ORDER NO.
TELEPHONE NAME OF PERSON NATIONAL CAN CONTACT (PRINT}| AUTHORIZED SIGNATURE DATE
CHIP SELECT INFORMATION . . LOGIC

0O pos {0 NEG
cst cs2 cs3

Tape Entry Format

A. Binary Complement Format

-
000 0 0 O ~~——Bit 1
00 00 O O
000 0 00
Punched
Paper Tape 000 0 o0 0
000 00 O
000 00 O
00 00 0 ©
LOO 00 0 O ~-——Bit8
' *— Word 3 Complement
Word 3
Word 2 Compl
Word 2
Word 1 C I t
t———————— Word 1
Start

POSITIVE Logic: A punch is a ““1"’ or most positive voltage. Omission of a punch
isa*0” or the more negative voltage.

Pre-Programmed PROM

B. Hex Format (Intel Standard Hex)
= 2708
m 2716

® Or combinations of the above to make 16k, 32k
or 64k bits.




MM52164

National
Semiconductor

MOS ROMs

MM52164 65,536-Bit (8192 x 8) MAXI-ROM™

General Description

The MM52164 is a static MOS 65,636-bit read-only
memory organized in an 8192-word by 8-bit format.
It is fabricated using N-channel enhancement and
depletion-mode technology which provides complete
DTL/TTL compatibility and single power-supply opera-
tion.

One programmable chip select controlling the TRI-
STATE® outputs allow for memory expansions.

Programming of the memory array and chib-select
active levels is accomplished by changing two masks
during fabrication.

Features

Fully decoded

Single 5V power supply £10% tolerance
Inputs and outputs TTL compatible
Outputs drive 2 TTL loads and 100 pF
Static operation

TRI-STATE outputs for bus interface
Programmable chip select
8192-word-by-8-bit organization
Maximum access time — 450 ns
Industry standard pin outs

Applications

® Microprocessor instruction store
u Control logic

®m Table look-up

Block and Connection Diagrams

Dual-In-Line Package

soo—{>— —o
o1
1 24
a4 U S vee
no—{3— o : 2
A wemd — A8
so—>— —oos
promci 122 19
A3 :
o—{3— -~ —oo | E
ROW DECODE ROM DUTPUT BUFFER
Aao—t ARRAY o005 5 20
: A —1 — CS1
A5 06
o—— —o L 10
mo—3— " W -
A7 O_t 1] a0 =Y 7 08
o2 .
cS.
COLUMN DECODE DEC. 02 Y] 15, 06
11 14
vee GND 0324 12 05
13
GND _lZ_ b 04

REEE:

TOP VIEW
£s1

Order Number MM52164D
See NS Package D24C
Order Number MM52164N
See NS Package N24B
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Absolute Maximum Ratings (Note 1)

Voltage at Any Pin —0.5V to +6.5V
Storage Temperature Range -65°C to +150°C
Power Dissipation 1w
Lead Temperature (Soldering, 10 seconds) 300°C

Operating Conditions

Operating Temperature Range 0°C to +70°C

DC Electrical Characteristics

(TA within oberating temperature range, Vg = 5V £10%, unless otherwise specified).

PA?I\‘I\OTeE;)ER CONDITIONS MIN lNI:leptl) MAX UNITS
1) Input Current ViN=0to Vce 10 MA
ViH Logical ““1"" Input Voltage 2.2 Veet1.0
ViL Logical “0" Input Voltage -0.5 0.6
VOH Logical ““1"" Output Voltage loH =200 uA 2.4
VoL Logical “0" Output Voltage loL=3.2mA 0.4
ILOH Output Leakage Current VouT = 4V, Chip Deselected 10 uA
ILoL Output Leakage Current VouT = 0.45V, Chip Deselected -20 uA
Icc Power Supply Current All Inputs = 5.25V, Data 100 130 mA
’ Qutput Open
Capacitance
PA?N;:I:LE;;ER CONDITIONS MIN (NZZ&PM MAX UNITS
CIN Input Capacitance (All Inputs) | ViN =0V, Ta = 25°C, 7.5 pF
f=1MHz, (Note 2)
CouT | Output Capacitance VOUT = 0V, Ta = 25°C, 150 pF
f=1MHz, (Note 2)

AC Electrical Characteristics

(T within operating temperature range, Vcc = 5V £10%, unless otherwise specified). See AC test circuit and switching time
waveforms,

PARAMETER CONDITIONS MIN TYP MAX UNITS
(Note 4)
tAC Chip Select Access Time | See AC Test Circuit. All Times {Except tQFF) 120 ns
’ torF | Output Turn OFF Delay Measured to 1.5V Level with t; and tf of 100 ns
) . Input < 20 ns, (Figures 1 and 2), tQFF TRI-STATE 450
A Address Access Time Qutput Level Measured to Less than £20 uA ns
Qutput Current

Note 1: ““Absolute. Maximum Ratings'’ are those values beyond which the safety of the device cannot be guaranteed. Except for *“Operating
Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics’
provides conditions for actual device operation. . .

Note 2: Positive true logic notation is used: logical **1”" = most positive voltage level, logical ‘‘0"" = most negative voltage level.
Note 3: Capacitance is guaranteed by periodic testing. .
Note 4: Typical values are for Tp = 25°C and nominat supply voltage.
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MMb52164

AC Test Circuit and Switching Time Waveforms

sV

24v
By ADDRESS
1.66K 04v

T2av
CHIP SELECT
(X

100 pf * T

*Includes jig capacitance

TRISTATE®

OUTPUT

FIGURE 1. Address Precedes Chip Select

‘Custom ROM Programming

INFORMATION NEEDED

28V
ADDRESS
0av

20V
CHIP SELECT x
04v

TRISTATED

A

fe——— tA

FIGURE 2. Address Follows Chip Select

OUTPUT DATA VALID

So that National can better serve its customers, the following information must be submitted with each ROM order.

National Semiconductor Corporation
2900 Semiconductor Dr., Santa Clara, CA. 95051
Phone (408) 737-5000 TWX 910-339-9240

NATIONAL PART NUMBER

ROM LETTER CODE (NATIONAL USE ONLY}

NAME DATE |
ADDRESS CUSTOMER PRINT OR 1D NO.
CITY STATE ZIP | PURCHASE ORDER NO.
TELEPHONE NAME OF PERSON NATIONAL CAN CONTACT (PRINT}) AUTHORIZED SIGNATURE DATE
CHIP SELECT INFORMATION - LOGIC

O pos O Neg
cst cs2 cs3

Tape Entry Format

A. Binary Complement Format

\
Punched
Paper Tape

~-——Bit 1

—~——Bit8

+— Word 3 Complement
Word 3

Word 2 Compl t
Word 2

Word 1 Complement
Word 1

Start

POSITIVE Logic: A punch is a "1’ or most positive voltage. Omission of a punch

is a 0" or the more negative voltage.

Pre-Programmed PROM

= 2708

m 2716

® Or combinations of the above to make 16k, 32k
or 64k bits.

B. Hex Format (Intel Standard Hex)
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MOS ROMs
PREVIEW

MM52264 MAXI-ROM™ 65,536-Bit Clocked

Read Only Memory

General Description

The MM52264 is a clocked MOS 65,536-bit read-only
memory organized in an 8192-word-by-8-bit format.
It is fabricated using N-channel . enhancement and
depletion-mode technology which provides complete
DTL/TTL compatibility and single power-supply oper-
ation. Programming of the memory array is accom-
plished by changing two masks during fabrication.

The MM52264 was designed for those ROM applications
requiring fast access time and low power dissipation.
Dynamic circuitry has been used extensively to reduce
access time. The utilization of a clock input allows
the device to be put into a low power standby mode
during inactive periods. The device is put into ‘t_IE
standby mode by maintaining the clock input CE
at an input ‘1" voltage. CE must be maintained at
a 1" voltage for the minimum specified time (tp)
to allow for adequate precharging of the internal dy-
namic circuitry.

After the address data has been applied to the device,
a read operation is initiated by bringing CE to an input
“0" voltage. The falling-edge of CE triggers the gen-
eration of a series of internal clock signals which latch
address data in address buffers, decode addresses into
row and column lines, and enable output sense ampli-
fiers and buffers. Since the address is latched in address
buffers, the input address data can be changed during
a read operation after the address hold time (taH)
specification is met.

Power dissipation increases during a read operation;
however once the output data is latched in the TRI-
STATE® output buffers, most of the dynamic cir-
cuitry is automatically switched off to conserve power.

The output data remains valid as long as_CE is main-
tained at a ‘0" voltage level. Switching CE to a “1"
voltage level will return the device to the standby
mode and all data outputs to a high impedance OFF
state. .

Features

Fully decoded

Single 5V power supply £10% tolerance
Inputs and outputs TTL compatible
Outputs drive 2 TTL loads and 100 pF
Clocked operation

TRI-STATE outputs for bus interface
8192-word-by-8-bit organization
Maximum access time — 300 ns
Industry standard pin outs

Applications

®  Microprocessor instruction store
= Control logic

® Table look-up

Block and Connection Diagrams

*"Ott o1 Dual-in-Line Package
A10— w4 J — Vee
1 oo
2]
Azo—:E o As-ﬁ — A8
22
Alo—m o8 A5 — — A9
1 392 x8 0 B 2
ALO— ROW DECODE ROM OQUTPUT BUFFER: A4 ——1 —A12
qk ARRAY l——o0 05 .
§ -
A5 Ot o A3— — CE
ojt —0°
[ 19
A2 —— — A0
Aeo—:[z
p—-007
) ’ Al ? ] AN
A70~—
H— —ou , »
A0~ — o8
> =l LN
cLock o o
GEN COLUMN DECODE " 's
CEO—] - 02 — [— 06
Vee G0 03 Y4 B 05
| 1
onp -2 LEIF
a8 29 A0 Al

LY

TOP VIEW

7-39

=
3
N
2




MM52264

Absolute Maximum Ratings (Note 1)

Operating Conditions

Voltage at Any Pin —0.5V to +6.5V Operating Temperature Range 0°C to +70°C
Storage Temperature Range -65°C to +150°C
Power Dissipation 1w
Lead Temperature {Soldering, 10 seconds) 300°C
DC Electrical Characteristics ,
(TA within operating temperature range, Voc = 5V £10%, unless otherwise specified).
PARAMETER TYP '
NDIT MAX UNITS
{Note 3) CONDITIONS MIN (Note 4)
[IK] Input Current VIN=0to Vce 10 uA
VIH Logical ““1"* Input Voltage 2.0 Vcet1.0
ViL Logical 0" Input Voltage -0.5 0.8
VOH Logical 1" Qutput Voltage loH = —200 A 24
\;OL Logical “0'" Output Voltage loL=3.2mA 0.4
ILOH Output Leakage Current VouT =4V, Chib Deselected 10 - uA
ILoL Output Leakage Current VouT = 0.45V, Chip Deselected -10 uA
Icct Power Supply Standby Current | All Inputs = 5.25V, Data 10 15 mA
Output Open
lcc2 - Power Supply Active Current 30 50 mA
Capacitance
PARAMETER TYP
: AX UNI
(Note 3) CONDITIONS MIN (Note 4) M NITS
CIN Input Capacitance (Alf Inputs) | VN =0V, Ta = 25°C, 7.5 pF
f=1MHz, (Note 2)
CouT Output Capacitance VouT = 0V, Ta = 25°C, 15.0 pF
f=1MHz, (Note 2)

AC Electrical Characteristics
(T A within operating temperature range, Vo = 5V £10%, unless otherwise sbecified). See AC test circuit and switching time

waveforms.
TYP
PARAMETER CONDITIONS MIN MAX UNITS
(Note 4)
tc 6€Cycle Time See AC Test Circuit and Figure 1. 450 " ns
: All Times (Except tOFF)

tp CE Precharge Time 150 ns

tCE CE Pulse Width 300 ns

tAH Address Hold Time 50 ns
from CE

tAS Address to CE Setup 0 ns
Time

tAC CE to QOutput Access 300 ns
Time

tOFF Output Turn OFF Measured to 1.5V TRI-STATE 150 ns
Delay Leve!l with t, and tf of Input < 20 ns

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating
Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of *“Electrical Characteristics'’

-provides conditions for actual device operation.

Note 2: Positive true logic notation is used: logical **1'* = most positive voltage level, logical ‘*0" = most negative voltage level.

Note 3: Capacitance is guaranteed by periodic testing.
Note 4: Typical values are for Tp = 25°C and nominal supply voltage.
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Section 8

Character Generators

The Character Generators included in this section
represent very cost effective solutions to problems
arising in the design and implementation of CRT
display subsystems. National’s innovations in these
devices in conjuction with the DP8350 series of CRT
Controllers have assisted in the growth of this very im-
portant marketplace. Contact your local National
representative for costs and other assistance.
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National
Semiconductor

Character Generators

DM8678 Bipolar Character Generator

General Description

The DM8678 is a 64-character bipolar character generator
with serial output designed primarily for the CRT dis-
play marketplace, and packaged in a standard 16-pin DIP.
The DMB8678 incorporates several CRT system level
functions, as well as a 7 x 9 or 5 x 7 row scan character

the character addresses ‘‘fall throdgh" the latch. And
when the address latch control signal goes low, the
character addresses are latched.

Features

font. The DM8678 performs the system functions of m 64-character—row scan
parallel to serial shifting, character address latching, m 5x7or7 x9 font
character spe?cmg and chafacter line spacing. .These ® Shifted lower case descending characters
system functions have required extra packages in the .
past. ® Serial output
®m 16-pin package
Shifted characters can be generated by the on-chip m 16 MHz min clock rate
subtractor. ® On-chip input latches
The clear input and the load enable input are active low. " On-ch{p shift regtsFer
Load enable is synchronous with the dot clock. Both " O"'Chfp dot bla"k'f’g
the line clock and the dot clock are positive edge- = On-chip row blanking
triggered. When the address latch control signal is high, m TRI-STATE® output
) ROW SCAN 7x9 5x7 FONT PACKAGE
DM86788WF X X Upper Case Block Letters N, J
DM8678CAE X X Shifted Lower Case Block N,J
DM8678CAB X Upper Case Block Letters N,J
DMB8678CAH X Shifted Lower Case Block N,J
DM8678CAD X X Kata Kana N,J
DM8678BTK X X Upper Case Script Letters N,J
DMB8678CAS X X IBM 3741 Selectric N,J
Block Diagram Connection Diagram
Dual-In-Line Package
ADDRESS LATCH a3 -4 U S vee
CONTROL 2 15
A7 AL
Order Number B "
26 LATEH 5 DM8678XXX/J A1 - as
. Larch _" . See NS Package J16A Annntégﬁ;gv:_l‘ 2 6
L) : Order Number TTERR = 2 oureur ewmste
LATCH CHARACTER M 64 X 64 BIT DM867BXXX/N 5 1"
AL L
I Seo NS Package N16A 010 o
" LATCH  —p] 1/64 . CLOCK CONTROL ~— P LOAD ENABLE
. 8 9
LATCH GND -~ — DOT CLOCK
A2 .
LATCH —7 8 TOP VIEW
Al m— .
mear T Logic Symbol
1 ADDRESS LATCH _ | b— OUTPUT
contRoL | H CounTeR/ 9701 MULTIPLEXER coNTAOL] ENABLE
SHIFTER A2 p— ouTPUT
E0GE. A
St TN IRRRREY! r—
Afmm fo— L0AD
TEAR TRISTATE SERIAL ERABLE
OUTPUT SHIFT REGISTER | :Illlg:g = outeut T
CIERR

Dot LOAD QUTPUT
ENABLE

cLock ENABLE

EDGE-TRIGGERED
CLOCK GEN

LINE CLocK
CLocK CONTROL

8980




DM8678

Absolute Maximum Ratings

Operating Conditions

MIN MAX UNITS
Supply Voltage -0.5V to +7V Supply Voltage (V) 4.75 5.25 v
Input Voltage —1.5V to 455V Ambient Temperature (Ta) 0 +70 °c
Output Voltage ~05Vito #5.6v Logical “0” Input Voltage (Low) 0 08 v
Storage Temperature —65°C to +150°C e Vol (High) 2.0 55 v
Lead Temperature {Soldering, 10 seconds} 300°C Logical *1" Input Voltage (Hig : :
DC Electrical Characteristics (note2)
PARAMETER CONDITIONS MIN TYP | MAX UNITS
e Input Load Current, All Inputs ~VCC = Max, V|N = 0.45V . -08 | -16 mA
H Input Leakage Current, All Inputs | Vcg = Max, VIN = 2.4V 40 MA
1y Input Leakage Current, All Inputs | Vg = Max, VN = 5.5V 1 “mA
VoL Low Level Output Voltage Ve = Min, gL = 16 mA 035| 045 \%
Vi Low Level Input Voltage Vee = Min 0.80 \%
ViH High Level Input Voltage Ve = Min 2.0
V¢ Input Clamp Voltage Ve = Min, IIN=—12mA -08 | -1.5 Vv
CIN Input Capacitance Vee =5V, VN =2V, Ta = 25°C, 4.0 pF
1 MHz .
CO | Output Capacitance Voe =BV, Vo = 2V, Ta = 25°C, 6.0 pF
1 MHz, Output “OFF"
lcc Power Supply Curren; Vee = Max, All Inputs Grounded, 115 145 mA
All Outputs Open
TRI-STATE PARAMETERS
Isc Qutput Short-Circuit Current Vo =0V, Vg = Max -15 -50 mA
IHZ Output Leakage Vce = Max, Vo = 0.45 to 2.4V, +40 HA
} Chip Disabled
VOH | Output Voltage High IOH = -2 mA 24 | 32 Y
AC Electrical Characteristics (with standard ioad) (Note 2)
PARAMETER CONDITIONS MIN TYP | MAX UNITS
Access Time
Tpo Dot Clock to Output 35 55 ns
TEA Output Enable 20 45 ns
TER Output Disable 20 45 ns
Set-Up Time
Ts1 Load to Dot Clock 40 25 ns
Ts2 Address to Load 350 200 ns
T
S3 Clear to Load See Switching Time Waveforms 350 ns
Ts4 Control to Line Clock 40 ns
Tss Line Clock to Load 950 ns
Tse Address to Address Latch 40 ns
Hold Time
TH1 Load from Dot Clock 0 ns
TH2 Address from Load 0 ns
TH3 Control from Line Clock 100 ns
TH4 Address from Address Latch 40 ns

8-4




AC Electrical Characteristics (continued) (with standard load) (Note 2)

PARAMETER CONDITIONS MIN | TYP | MAX UNITS
Minimum Pulse Width

Twi1 Line Clock 40 ns
Tw2 Clear 40 ns
Tw3 Dot Ciock See Switching Time Waveforms 30 ns
Twa Load 40 ns
Tws Address Latch 40 ns
fMAX Maximum Clock Frequency 16 20 MHz

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device

may be operated at these values.

Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vog = 5V and Tp = 25°C.

Standard Test Load

Vee
® Input waveforms are supplied by a pulse generator
300 having the following characteristics: PRR = 1 MHz,
Z20UT = 50 £, tr < 5 ns and tf < 5 ns {between
gmﬁg o— PN 1.0V and 2.0V).
—L ®m TpQ is measured with output enable at a steady low
level.
I 30pF 1k
Switching Time Waveforms ;
Tse THa
v
ADDRESS INPUT 1.5V ><
v Ts2 Th2
ADDRESS
LATCH CONTROL \
Tw1 Tws -
LINE CLOCK 7[ Tss
Tgg —= Th3
CLOCK CONTROL
Twa — ‘ Ts3 Twa
CLEAR w
Ts1 TH1
LOAD ENABLE N /
Tw3 - Tpo
DOT CLOCK H_jl \__/—\__
TeA~
OUTPUT ENABLE 1.5V
+ TEr
ouTPUT ><1.5V J/
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DM8678

Truth Tables

a) Address Latch

ADDRESS LATCH FUNCTION
CONTROL PERFORMED
0 Latched
1 Fall Through

b) Output
OuUTPUT STATE OF
ENABLE THE OUTPUT
1 Output Hi-Z
0 Data Out

c) 4-Bit Line Counter

X = Don’t care

Definitions

CLOCK CONTROL LINE CLOCK CLEAR LINE COUNTER
H i H Increment line counter
X X L Asynchronous clear
resets counter
L X H Clock inhibited
H T H No change on high-to-
low clock edge

A1-A6: Character address. A 6-bit code which selects .

1 of the 64 characters in the font.

Clear: Active low clear for mod 16 row counter, {(can be
used to truncate mod 16 counter).

Line Clock: Clock that advances the line counter.
Advances counter on the low-to-high transition.

Clock Control: Enables line clock when high and
disables line clock when low.

Functional Description

To select a character, a 6-bit binary word must be
present at the address inputs A1—A6 when the addiess
latch control is high. This address can be latched by
bringing the address latch control signal low after a
40 ns set-up time. When the clear input receives a low
pulse, the counter is reset to zero. The shift register can
be loaded (Ts2 ns) after the character is addressed.
Data, representing one horizontal line of the addressed
character, is available at the output when the load
enable input is brought low. As shown in Figure 1,
valid data arrives serially at the output. Dot clock
pulses beyond that required to shift out one line of the
character will add lows to the end of character. This
provides a horizontal spacing between characters.

Figure 2 shows how the counter sequences through the
rows of addressed lines with the application of clock

Load Enable: Active low load command which routes
data from the character ROM to the “D’ inputs of the
7-bit shift register.’

Dot Clock: A fow-to-high transition of the dot clock
loads the shift register if load enable is low or shifts
data if foad enabile is high.

Output Enable: An active low output enable. When high
the output is in the Hi-Z state.

Output: A TTL TRI-STATE output buffer.

pulses at the line clock input. Any additional line
clocks beyond that required to display the character
will put a vertical space between characters. This spacing
can be truncated by bringing the clear input low.
Detailed system application infomation is contained in
application note AN-167 available from National.

A two character display example is shown in Figure 3
and a typical system timing waveform is shown in
Figure 4.

A chip select input is provided for expansion of the
character font. The various standard fonts are shown in
Figures 5,6,7,8,9 and 10.
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Functional Description (continued)

Character Cycle — ROM data corresponding to one

line of characters is loaded into the shift register Tg

after the ROM is addressed. When load enable goes low,
ROM data is allowed to be present at the D input of
the shift register via the MUX. The first bit of the ROM
data is transferred to the output at the next low-to-high
transition of the dot clock. After load enable goes back
high, the second to seventh clock pulses shift out the
rest of the selected row of the addressed character.
Additional clock pulses will shift out low data used
for spacing.

Line Cycle — The line counter is a mod 16 counter.
A low-to-high transition of the line clock advances the
line counter to the next count. If, for any reason, the
counts need to be truncated, a low signal at the clear
input resets the counter to zero. The clock control may
be used as a line clock disable. A high signal at the line
clock control terminal enables the counter and a low
signal disables the line clock.

. 3

J
LINE
CLOCK

CHARACTER

ADDRESS

INPUT
LOAD \ ’ \ ’

DOT CLOCK 1 2 1 4 5 6 7 8 ‘_/—\_/_\_/T\_/T\—

ouTPUT

0UuTPUT
Low
{SEE NOTE)

AN /[

/\

VALID DATA OUT

Note. Output goes and stays low following the leading edge of the eighth Dot-Clock pulse until Load enable is enabled again and new parallel data

is loaded into the shift register.

FIGURE 1. Character Cycle

CTEAR \ 4/
CHARACTER
ADDRESS CH1 CHN N 1
INPUT
LINE 4 / 4
cLocK
cLocK
CONTROL
DISPLAY DISPLAY DISPLAY
le—— FIRSTLINE ——wle—— SECONDLINE ————={=— THIRD LINE
OF N CHARACTERS OF N CHARACTERS OF N CHARACTERS

FIGURE 2. Line Cycle
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DM8678

Functional Description (Continued)

TWO CHARACTER CYCLE ———8

( m_ | ]

ascil | A3 | |
CODED -
ADDRESS
INPUTS | A I |
A5 | |
L A6
L0
ENABALE. —L_l L.I LJ
oo« ULy
CLOCK

CLOCK  LINE 0UTPUT
CONTROL CLOCK CLEAR ENABLE

|
|

ADDITIONAL
LINE COUNTS
FORVERTICAL
SPACE

FIGURE 3. Example of Two Character Display Timing
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68

625ns CYCLE

350 ns [——————350 ns.

O e . TN A

(panunuog) uoNduoSaq [euonouny

ADDRESS LATCH /_4
CONTROL* /N —
\

350 ns
TLEAR Q

950 ns

LINE CLOCK &, '

F
40 100
conRoL K -XLx\ S
40

LOAD Y
ENABLE w_f

DOT CLOCK {16 MHz DOT RATE) 7

ouTPyUT ZA X X XXX A X

VALID DOT DATA Jl LOW FOR SPACE

*Shown here for operation with dynamic memory. For static memory operation the address latch control would be tied high and the character
addresses would be stable between each address change occurring 350 ns before the high-to-low transition of Load enable.

FIGURE 4. Typical System Timing Waveform_
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DM8678

Functional Description (continued)
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¥ Shifted characters (see Figure 12)

FIGURE 6. DM8678CAE
Note. A “filled in” dot represents a high memory output.
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DM8678

Functional Description (continued)
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FIGURE 8. DM8678CAH
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Functional Description (continued)

m
js{sIssla]
00000
lalnlelelé]
Qogoo;
00Nao

11

1o

101

100

0ag|
|(Slstatst {slstate]
000000000

o

o

ot
)
=

]

o190

FIGURE 11. DM8678CAS

000

La00a0

jsiuls] laiet
[lststetel Jeler

cocac

RoCEEmaae

A3A2 A1
AB A5 A4
ooo
o0t

[11)
on

e

COENEERER

DOomo0cOeD0
GDﬁIIIDﬁD
1 |
| |

|
DD_DDDDD_DD

gooooogos
DDBDDDUID

_ _

| ]
mfot TTT T 1 Is
pomooomom
auTafals] [l ]
UQIDDDIED
ooosEm0o00

_ i

Nt w oo o

w
=
4

| |
0Donocoo0ooon
Ooo0oeEeR00000
eluinie] |s[als) [ejejuis}

oooowcooecoon
[ajuluinin] Is] |sislsiu]e]
O000NEEAREERE

1 i

| |
oooaoooooaocad
wisjuiall T Y T R T ] | ju)
oooOmco0co00.
goooocooocoos
gooooocoogooom
0ooo0gcooooowO
ooooocooooaoon

t |

| |
DDDD@DDDDEDDD

| |
DDIIIIIID
DDDDDDIDI
DDDDDDIDI
DDEDDDIDD
DD]IIIDBD

1 [

_ |

|
DDDIIIDDD

! !
000oooocooooa
jainiujal 1 | 1} | | ]sl
oogooocos0OooN
0ooo0oocoosoocs
ocoooQoomooos
cocoocoomoocea
000OmREROO0ORO

| |

! [
0ooooooo0oooo
ocoomEm EmSR

ooonoocwoOm0Cc0o00
000pecO0mooin
[s]u]sin]_Islsls] [e]=isin]

000o0OmME®O0000
| |
1 !
cumdnensolomnn

LINE

FIGURE 13. Shifted Characters for CAH
8-13

FIGURE 12. Shifted Characters for CAE




DM8678

_Ordering Information (ror special character font for device DM8678).

CUSTOMER CARD INPUT FORMAT

Column 1-3 '

2-digit character address, from 0—63 preceded by

a letter ““C"".

Column 4
Blank

Column 5-6
1-digit line address, from 0—8, preceded by a let-
ter “L". )

Column 7
Blank

Column 8-14
Row data which represents one horizontal row of
dots at the specified line address and character
address, with first dot at Column 8 and seventh dot
at Column 14. Character for TTL high level is 1,
for low level is 0.

Column 15
Blank

Column 16

Tag bit—0 for normal character and 1 for shifted
character only.

Truth Table Input Format

Column 17
Blank

Column 18
Row SUM-—Total number of “1's” presents in row
data and tag bit expressed in decimal.

“TB”* CARD FORMAT (total of eight cards)

Immediately following the data cards, there should be
““TB" cards to indicate the column sum,

Column 1-2
The character “TB”".

Column 3
1-digit corresponding to Dot number. Use number 8
for tag bit.

Column 4
Blank -

Column 5-7
Column SUM-Total
expressed.in decimal.

number of ““1's” in column

CHARACTER
ADDRESS

LINE
ADDRESS

DOT DATA
D1, D2, D3, D4, D5, D6, D7

TAG BIT SUm

NNNNNNNNN=S S Q@ aaaasa0000000000
ONOOHEWN=SO0OONOUORWUN_LORNINDWN=O

TB
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National
Semiconductor

Characfer Generators

DM76S64/DM86S64 Bipolar Character Generator

General Description

The DM76S64/DM86S64 is a 64-character bipolar
character generator with serial output designed primarily
for the CRT display marketplace, and packaged in a
standard 16-pin DIP. The DM76S64/DM86S64 incor-

the character addresses “fall through’’ the latch. And
when the address latch control signal goes low, the

character addresses are latched.

¥9S98INA/9S9LING

porates several CRT system level functions, as well as a Features
7 x 9 or 5 x 7 row scan character font. The DM76S64/ m 64-character—row scan
DM86$64 ;?er.forms the system functloqs of paralle! ® 5x7o0r7x9 font
to serial shifting, character address latching, character . C . ilable with h:f .
spacing and character line spacing. These system func- us.tom onts available with shitt options
tions have required extra packages in the past. = Serial output
® 16-pin package
Shifted characters can be generated by the on-chip ® 35 MHz typ clock rate
subtractor. m On-chip input latches
., —— . L] -chip shift ist
The clear input and the load enable input are active low. On-c I,p sht regls.er
Load enable is synchronous with the dot clock. Both . O'?'Ch'p dot blankl.ng
the line clock and the dot clock are positive edge- ® On-chip row blanking
triggered. When the address latch control signal is high, = TRI-STATE® output
7x9 5x7 FONT PACKAGE
DM76S64BWF/DM86S64BWF X Upper Case Block Letters N, J
DM76S64CAE/DM86S64CAE X Shifted Lower Case Block N, J
DM76S64CAB/DM86S64CAB X Upper Case Block Letters N, J
DM76S64CAH/DM86S64CAH i X Shifted Lower Case Block N, J
DM76S64ACS/DMB6S64ACS X ASCII Character Set N, J
DM76S64ANC/DM86S64ANC X ASCII Numerals and Control N, J
Block Diagram Connection Diagram
ADDRESS LATCH Dual-In-Line Package
CONTROL
JoU e
0 A2 — |— vee
LATCH = |
A5 2 15
. Al — — Al
at LATCH || . a0 113 0
L]
ADDRESS LATCH _4 13
A LATCH [ chamacten [ o 54X 64 8IT CONTROL ] ': As
DECODER ° i Order Number cTeRR — = outpuT EWABLE
A2 e : DM76864XXX*/J LINE CLOCK _6_ p ouTPUT
Laten . or DM86S64XXX*/J ; 10
At o See NS Package J16A  CLOCK CONTROL —n g_ LOAD ENABLE
a0 LATCH =) LN Order Number GND —7 |— DOT cLOCK
T e DM76S64XXX*/N
ﬁll""'"l“ or DM86S64XXX*/N TOP VIEW
| See NS Package N16A .
cLock apTune L} Loglc symbOI
CONTROL COUNTER/ 9701 MULTIPLEXER
SHIFTER = ADDRESS LATCH QUTPUT
|- cowmoﬂl o— evasce
EDGE- Al =
UNE 1 rRiGeeRED a1 — — outpur
s B IR RY! n—
TRISTATE ] _—
QUTPUT SHIFT REGISTER b OUTPOT SERIAL A3 poTeLocK
BUFFER ouTPuT A= LoAD
| 7 " i
oot . LOAD .  QUTPUT
cLock ENABLE ENABLE

EDGE-TRIGGERED

CLOCK GEN
. N LINE CLOCK
alpha pattern designators cock CONTROL




DM76S64/DM86S64

Absolute Maximum Ratings Note 1)

Operating Conditions

MIN MAX UNITS
Supply Voltage -0.5V to +7V Supply Voltage (V¢g)
Input Voltage -1.5V to +6.5V DM76564 4.5 55 \
Output Voltage —0.5V to +5.5V DM86S64 475 525 v
Storage Temperature . —65°C to +1 50:(7 Ambient Temperature (TA) .
Lead Temperature (Soldering, 10 seconds) 300°C DM76S64 55 +125 °c
. DM86S64 0 +70 °c
Logical ‘0" Voltage 0 08 \
Logical 1" Voltage 20 55 \
DC Electrical Characteristics (note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
e Input Load Current Vee = Max, VN = 0.45V —-800 pA
IIH Input Leakage Current Ve = Max, VIN = 2.4V 40 uA
I Input Leakage Current Vce = Max, VN = 6.5V 1 mA
VoL Low Level Qutput Voltage Vee = Min, gL = 16 mA - 0.35 045
ViL Low Level Input Voltage Vce = Min 0.80
VIH High Level nput Voltage Vce = Min 20
Ve ) Input Clamp Voltage Ve =Min, Iy =-12mA —0.8 -15"
CIN Input Capacitance Vee =5V, VIN =2V, Ta = 25°C, 4.0 pF
1 MHz
Co Ouiput Capacitance Vee =5V, Vo =2V, Ta = 25°C, 6.0 pF
1 MHz, Output “OFF"* :
icc Power Supply Current Ve = Max, All Inputs Grounded, 80 140 mA
Output Open
TRI-STATE PARAMETERS
Isc Output Short-Circuit Current Vo =0V, Ve = Max =15 -70 mA
IHz Output Leakage . Vce = Max, Vg = 0.45 to 2.4V, +40 HA
Chip Disabled
VOH Output Voltage High IoH=-2mA 24 3.2 \
AC Electrical Characteristics (note 2)
. DM76S64 DMB6S64
PARAMETER CONDITIONS UNITS
MIN TYP MAX MIN TYP MAX
Access Time
Tpo Dot Clock to Qutput 25 50 25 40 ns
TEA Output Enable 10 35 10 30 ns
TER . Output Disable 13 35 13 30 ns
Set-Up Time
Ts1 Load to Dot Clock 25 7 20 7 ns
Ts2 Address to Load See 335 54 280 54 ns
Ts3 " Clear to Load Switching 335 14 280 14 ns
Ts4 Control to Line Clock Time 50 | -10 40 —-10 ns
Tss Line Clock to Load Waveforms 1140 156 950 156 ns
Tse Address to Address Latch 50 6 40 6 ns
Hold Time
TH1 Load from Dot Clock 5 —6 0 —6 ns
TH2 Address from Load 0 ~14 0 —14 ns
TH3 Control from Line Clock 120 23 100 23 ns
TH4 Address from Address Latch- 50 3 40 3 ns
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AC Electrical Characteristics (continued) (Note 2) =
~

DM76564 DM86S64 N

PARAMETER CONDITIONS - UNITS 7))

MIN TYP MAX MIN TYP MAX o

Pulse Width &

Twi Line Clock 50 12 40 12 ns U
Tw2 Clear 50 6 40 6 ns g
Tw3 Dot Clock 25 12 20 12 ns ©
Twa Load 40 8 30 8 ns (o))
Tws Address Latch 50 22 40 22 . ns w
fmAaX Clock Frequency 18 35 22 35 MHz g

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device
may be operated at these values.
Note 2: These limits apply over the entire operating range unless stated otherwise. All typical values are for Voo =5V and Ta = 25°C.

Standard Test Load

Vee ® [nput waveforms are supplied by a pulse generator
having the following characteristics: PRR = 1 MHz,
ZouT = 50 @, ty < 5 ns and tf < 5 ns (between
1.0V and 2.0V).

B TpQ is measured with output enable at a steady low

level.
DEVICE

ouTPUT

Switching Time Waveforms

3v
ADDRESS INPUT

ov

Th2

ADDRESS
LATCH CONTROL

LINE CLOCK

Tgq — TH3

CLOCK CONTROL

LOAD ENABLE \ /

Tws Tpo
DOT CLOCK : [— \_—/_\_
Tea
OUTPUT ENABLE 15V

t TER

ouUTPUT > 1.5V 7/




DM76S64/DM86S64

Truth Tables
A) ADDRESS LATCH
ADDRESS LATCH FUNCTION
CONTROL PERFORMED
0 Latched
1 Fall Through
B) OUTPUT
OUTPUT STATE OF
ENABLE THE OUTPUT
’ 1 Output Hi-Z
0 Data Out
C) 4-BIT LINE COUNTER
CLOCK CONTROL LINE CLOCK CLEAR LINE COUNTER
H . 7 H Increment line counter
X X L Asynchronous clear
resets counter
L X H Clock inhibited
H N H No change on high-to-
fow clock edge
X =Don't care
Definitions

A0—AS5: Character address. A 6-bit code which selects
1 of the 64 characters in the font.

Clear: Active low clear for mod 16 row counter, (can be
used to truncate mod 16 counter).

Line Clock: Clock that advances the line counter.
Advances counter on the low-to-high transition.

Clock Control: Enables line clock when high and
disables line clock when low.

Load Enable: Active low load command which routes
data from the character ROM to the “D” inputs of the
7-bit shift register.

Dot Clock: A low-to-high transition of the dot clock
loads the shift register if load enable is low or shifts
data if load enable is high.

Output Enable: An active low output enable. When high
the output is in the Hi-Z state.

Output: A TTL TRI-STATE output buffer.




Functional Description

To select a character, a 6-bit binary word must be
present at the address inputs AO—-Ab when the address
latch control is high. This address can be latched by
bringing the address latch control signal low after a
40 ns set-up time. When the clear input receives a tow
pulse, the counter is reset to zero. The shift register can
be loaded (Tg2 ns) after the character is addressed.
Data, representing 1 horizontal line of the addressed
character, is available at the output when the load
enable input is brought low. As shown in Figure 1,
valid data arrives serially at the output. Dot clock
pulses beyond that required to shift out 1 line of the

character will add lows to the end of character. This
provides a horizontal spacing between characters.

Figure 2 shows how the counter sequences through the
rows of addressed lines with the application of clock
pulses at the line clock input. Any additional line
clocks beyond that required to display the character
will put a vertical space between characters. This spacing
can be truncated by bringing the clear input low.
Detailed system application infomation is contained in
application note AN-167 available from National.

£
F
LINE
cLocK

CHARACTER
ADDRESS
INPUT

DOTCLOCK . 1 2 3 4 5

OuUTPUT K

OUTPUT
Low
(SEE NOTE)

L———__—VAI.ID DATA OUT ———‘l

Note. Output goes and stays low following the leading edge of the eighth Dot-Clock pulse until Load enable is enabled again and new

parallel data is loaded into the shift register.

FIGURE 1. Character Cycle.

CHARACTER

ADDRESS CH1 X cH2 cH
INPUT

OO

UJ

LINE /
cLOCK

cLocK
CONTROL

\\_/[

DISPLAY
[+—————  FIRSTLINE

OF N CHARACTERS

N C

DISPLAY DISPLAY
f+=—— SECOND LINE —————=t=— THIRD LINE
OF N CHARACTERS OF N CHARACTERS

FIGURE 2. Line Cycle
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DM76S64/DM86S64

Functional Description (continued)

A two character display example is shown in Figure 3
and a typical system timing waveform is shown in
Figure 4.

A chip select input is provided for-expansion of the
character font. The various standard fonts are shown in
Figures 5, 6, 7, 8, 9 and 10. Descending characters
in the 5 x 7 fonts are shifted by virtue of their place-
ment in the matrix. Descending characters in the 7 x 9
fonts are shifted (by the on-chip line shifter/
counter) the number of lines indicated by the number
in the upper left hand corner of the character drawings
in the figures.

Character Cycle — ROM data corresponding to 1
line of characters is loaded into the shift register Tg2
after the ROM is addressed. When load enable goes low,
ROM data is allowed to be present at the D input of

N
m_ | l

the shift register via the MUX. The first bit of the ROM
data is transferred to the output at the next low-to-high
transition of the dot clock. After load enable goes back
high, the second to seventh clock pulses shift out the
rest of the selected row of the addressed character.
Additional clock pulses will shift out low data used
for spacing. ’

Line Cycle — The line counter is a mod 16 counter.
A low-to-high transition of the line clock advances the
line counter to the next count. If, for any reason, the
counts need to be truncated, a low signal at the clear
input resets the counter to zero. The clock control may
be used as a line clock disable. A high signal at the line
clock control terminal enables the counter and a low
signal disables the line clock.

TWO CHARACTER CYCLE —m

Al

CODED

AscH AZ--;-] - . B

ADDRESS

inpuTs | A3 l I

m_ | ‘ L

©

" LOAD -
ENABLE l_Ji
SR nhhnhi s
CLOCK ,

LI

CLOCK  LINE OUTPUT
CONTROL CLOCK TLEAR ENABLE

ADDITIONAL
LINE COUNTS
FOR VERTICAL
SPACE

]
;

FIGURE 3. Example of Two Characters Display Timing
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777X X K T ‘ N

455ns CYCLE
280 ns

ADDRESS LATCH

(Ponunuod) uORAUOSa(Q |EUOKOUN

CONTROL*

TLEAR

950 ns

LINE CLOCK S, '

CLOCK (

CONTROL

LOAD
ENABLE

DOT CLOCK

|30 :
AN .] N\ 777

N

@22MHz 00T RATE) f 20 \ 25

‘-’An -~

ouTPUT W

K X X X X = X X £

VALID DOT DATA T LOW FOR SPACE 1

*Shown here‘ for operation with dynamic memory. For static memory operation the address latch control would be tied high and the character
addresses would be stable between each address change occurring 280 ns before the high-to-low transition of Load enable.

FIGURE 4. Typical System Timing Waveform
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Functional Description (continued)

DM76S64/DM86S64
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DM76S64/DM86S64

Functional Description (continued)
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Functional Description

(Continued)
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FIGURE 10. DM76S64ANC/DM86S64ANC
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DM76S128/DM86S128

National
Semiconductor

Character Generators
ADVANCE INFORMATION

DM76S128/DM86S128 Blpolar Character Generator

General Description

The DM76S5128/DM86S128 is a 128-character bipolar
character generator with serial output designed primarily
for the CRT display marketplace, and packaged in a
standard 16-pin DIP., The DM765128/DM86S128
incorporates several CRT system level functions, as

the character addresses ‘‘fall through” the latch. And
when the address latch control signal goes low, the
character addresses are latched.

Features

well as a 7 x 9 or 5 x 7 row scan character font. The
DM76S128/DM86S128 performs the system functions m 128 character—row scan
o;: parallel to s‘erial shifting, charact.er addref,s latching, ® 5x7or7x0 font
character spgcmg and cha(acter line spacing. 'These ® Custom fonts available with shift options
system functions have required extra packages in the A
past. m Serial output
m 16-pin package
Shifted characters can be generated by the on-chip B 35 MHz typical clock rate
adder/subtracter. = On-chip input latches
— — = On-chip shift regist
The clear input and the load enable input are active low. - gn © {p shift regllz.er
Load enable is synchronous with the dot clock. Both n-ch!p dot blan l.ng
the line clock and the dot clock are positive edge- = On-chip row blanking
triggered. When the address latch control signal is high, = | ow power—400 mW typical
7x9 5x7 FONT PACKAGE
DM76S128CNC/DM86S128CNC X Upper and Shifted Lower Case Block N, J
DM76S128CND/DM86S128CND X Upper and Lower Case Block N, J
DM76S128CQH/DM86S128CQH X ASCII CHARACTER SET N, J
DM76S128CQJ/DM86S128CQJ X ASCI| CHARACTER SET N, J
Block Diagram Connection Diagram
Dual-In-Line Package
ADDRESS LATCH
CONTROL " _| l l i vcrc
" LATCH |9 LN ar 15, a3
. a0 = L
S LATCH  [=—) . ADDRESS LATCH _4 | 3,
. CONTROL ™ ]
LaTeH b . Order Number ereRR & 12,
e . DM76S128XXX*/J . s "
X LATCH b} t:g,;:ggn o 65X 128817 or DM86S128XXX*/J LINE CLOCK —71 b oUTPUT
OECODER | © A See NS Package J16A  ctock conTRoL — 2. Loao EVRBCE
LATCH 1128 . 8 9
" e Order Number GND — | oot cLock
A LATCH [ ] . DM76S8128XXX*/N
or DM86S128XXX*/N 108 ViEw
ao ] iATCH = " See NS Package N16A
el B e Logic Symbol
cLock LINE
S |-t w ) m L s
1]
EDGE- —
e B edilly - — oor cuock
Al —
—— OUTPUT SHIFT REGISTER |—p} :3::?; = :ﬁ“,',"l:} ::: o Loan

I T

bor LOAD
cLock ENABLE

*a!pha pattern designators

EDGE-TRIGGERED
CLOCK GEN

LINE
cLock

CcLocK
CONTROL
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Absolute Maximum Ratings note 1) Operating Conditions =
. ~
®
' MIN  MAX  UNITS | 4
Supply Voltage —0.5V 10 +7V Supply Voltage (V) N
Input Voltage -1.5V to +5.5V DM76S5128 45 5.5 \" 2
Output Voltage -0.5V to +5.5V DMB6S128 4.75 5.25 \ U
Storage Temperature ) —65°C to +1 50:0 Ambient Temperature (T} g
Lead Temperature (Soldering, 10 seconds) 300°C DM76S128 -55 +125 °c
DM865128 0 +70 °c g
Logical 'O Input Voltage (Low) 0.8 v m
Logical “1" Input Voltage (High) 20 55 \Y ;;
oo
DC Electrical Characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
hie Input Load Current Vee = Max, VN = 0.45V -800 HA
lIH Input Leakage Current Vee = Max, VN = 2.4V 40 HA
Iy Input Leakage Current Vee = Max, VN = 5.5V 1 mA
VoL Low Level Output Voltage Vee = Min, lgL =16 mA 0.35 045 v
VOH Output Voltage High IoH="2mA 24 3.2 A\
VIL Low Leve! Input Voltage vee = Min 0.80 v
ViH High Level Input Voltage Vee = Min 20 Y
Ve Input Clamp Voltage Vee =Min, Iy =-12mA -0.8 -1.5 v
CIN Input Capacitance vee =5V, VN =2V, Ta = 25°C, 4.0 pF
) 1 MHz
Co Output Capacitance Vgee =5V, Vo =2V, TA = 25°C, 6.0 pF
1 MHz
Icc Power Supply Current V¢e = Max, All Inputs Grounded, 100 140 mA
: Output Open
Isc - Output Short-Circuit Current Vo = 0V, Vcc = Max -15 -70 mA
AC Electrical Characteristics
DM76S128: Ta =-55°C to +125°C, Vi = 4.5V to 5.5V. C|_ = 50 pF.
DM86S128: Ta = 0°C to +70°C, Vg = 4.75V to 5.26V. C|_ = 50 pF.
DM76S5128 DM86S128
PARAMETER UNITS
MIN TYP MAX MIN TYP MAX
Access Time
Too Dot Clock to Output 25 50 25 40 ns
Set Up Time
Ts1 Load to Dot Clock 25 7 20 7 ns
Ts2 Address to Load 335 54 280 54 ns
Ts3 Clear to Load 335 14 280 14 ns
Tsq Control to Line Clock 50 -10 40 -10 ns
Tss Line Clock to Load 1140 156 950 156 ns
Tse Address to Address Latch 50 6 40 6 ns
Hold Time
TH1 Load from Dot Clock 5 -6 0 -6 ns
TH2 Address from Load 0 ~-14 0 —14 ns
TH3 Control from Line Clock 120 23 100 23 ns
TH4 Address from Address Latch 50 3 40 3 ns
Pulse Width
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DM76S128/DM86S128

AC Electrical Characteristics (Continued) (With standard load) (Note 2)

PARAMETE DM765128 DM86S128 UNITS
R
MIN TYP MAX MIN TYP MAX

Twi Line Clock ‘ 50 12 40 12 ns
Tw2 Clear 50 6 40 6 ns
Tw3 - Dot Clock 25 12 20 12 ns
Twa Load 40 8 30 8 ns
Tws Address Latch 50 22 40 22 ns
fMAX Clock Freqguency 18 35 22 35 MHz

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device

may be operated at these values.

Note 2: These limits apply over the entire operating range unless stated otherwise. All typical v;lues are for Vec =5Vand Ty = 25°C.

Standard Test Load

Vee

300

DEVICE

outeut © I
T 30pF 1k

Truth Tablesv

A) ADDRESS LATCH

® Input waveforms are supplied by a pulse generator
having the following characteristics: PRR = 1 MHz,
ZouT = 50 £, ty < 5 ns and tf < 5 ns (between

1.0V and 2.0V)

B).4-BIT LINE COUNTER

ADDRESS LATCH FUNCTION CLOCK CONTROL LINE CLOCK CLEAR LINE COUNTER
CONTROL PERFORMED H " H Increment line counter
0 Latched X X L Asynchronous clear
1 Fall Through resets counter
L X H Clock inhibited
H " H No change on high-to-
fow clock edge .

X = Don‘t care
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Switching Time Waveforms

Tsg

THe

v
ADDRESS INPUT 1.5V

ov

Ts2

ADDRESS
LATCH CONTROL \

TH2

Twi Tws

™N

LINE CLOCK

Tss
Tgq —= TH3

CLOCK CONTROL

Twa

LOAD ENABLE

Ts1 TH1

Tw3 —

DOT CLOCK

QUTPUT

Definitions

A0—AB: Character address. A 7-bit code which selects
1 of the 128 characters in the font.

Clear: Active low clear for mod 16 row counter, (can be
used to truncate mod 16 counter).

Line Clock: Clock that advances the line counter.
Advances counter on the low-to-high transition.

Cl’ock Control: Enables line clock when high and
disables line clock when low.

Load Enable: Active low load command which routes
data from the character ROM to the “’D"” inputs of the
7-bit shift register.

Dot Clock: A low-to-high transition of the dot clock
loads the shift register if load enable is low or shifts
data if load enable is high.

Output: A TTL BI-STATE output buffer.

821S98INA/8ZLSILING




DM76S128/DM86S128

Functionai Description

To select a character, a 7-bit binary word must be
present at the address inputs AO—AB when the address
latch control is high. This address can be latched by
bringing the address latch control signal low after a
40 ns set-up time. When the clear input receives a low
pulse, the counter is reset to zero. The shift register can
be loaded (Tg2 ns) after the character is addressed.
Data, representing one horizontal line of the addressed
character, is available at the output when the load
enable input is brought low. As shown in Figure 1,
valid data arrives serially at the output. Dot clock
pulses beyond that required to shift out one line of the
character will add lows to the end of character. This
provides a horizontal spacing between characters.

Figure 2 shows how the counter sequences through the
rows of addressed lines with the application of clock
pulses at the line clock input. Any additional line
clocks beyond that required to display the character
will put a vertical space between characters. This spacing
can be truncated by bringing the clear input low.

A two character display example is shown in Figure 3
and a typical system timing waveform is shown in
Figure 4. The standard fonts are shown in Figures 5,
6, 7 and 8. Descending characters in the 5 x 7 fonts are

shifted by virtue of their placement in the matrix.
Descending characters in the 7 x 9 fonts are shifted (by
th on-chip line shifter/counter) the number of lines
indicated by the number in the upper left hand corner
of the character drawings in the figures.

Character Cycle — ROM data corresponding to one
line of characters is loaded into the shift register Tgo
after the ROM is addressed. When load enable goes low,
ROM data is allowed to be present at the D input of
the shift register via the MUX. The first bit of the ROM
data is transferred to the output at the next low-to-high
transition of the dot clock. After load enable goes back
high, the second to seventh clock pulses shift out the
rest of the selected row of the addressed character.
Additional clock pulses will shift out low data used
for spacing.

Line Cycle — The line counter is a mod 16 counter.
A low-to-high transition of the line clock advances the
line counter to the next count. If, for any reason, the
counts need to be truncated, a low signal at the clear
input resets the counter to zero. The clock control may
be used as a line clock disable. A high signal at the line
clock control terminal enables the counter and a low
signal disables the line clock. -

CHARACTER
ADDRESS
INPUT

X

,_
B
ol

F
LINE
cLocK

D07 CLOCK 1 2 3 4 5

QUTPUT
Low
{SEE NOTE)

ouTPUT ﬂ
|

VALID DATA OUT

Note. Output goes and stays low following the leading edge of the eighth Dot-Clock pulse until Load enabile is enabled again and new parallel data

isloaded into the shift register.

FIGURE 1. Character Cycle

am N\ f

£ EDENED EP EDNED &
\_f A S

CLOCK
CONTROL

)

DISPLAY
[«————  FIRSTLINE
OF N CHARACTERS

DISPLAY DISPLAY
fw——— SECOND LINE ————=t=—  THIRD LINE
OF N CHARACTERS OF N CHARACTERS

FIGURE 2. Line Cycle
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Functional Description (continued)

™o
N CHARACTER
CYCLE .
| OE-HEX-13 |
(a0 / \
a1 / \
A2 / O\
ADDRESS
INPUTS | A3 / \
A4 / -~
AT -\ /
A6
L
LOADE \ / \_/ \_/
DOTClKIIIIII”'IIlIIIllIIIlIlIIIlIII|II”lll”lllllllllll”llll
LK
CNAL

ADDITIONAL LINE
COUNTS FOR—]
VERTICAL SPACE

FIGURE 3. Example, Two Character Display Timing — DM86S128CNC

LINE
CLK

/\8
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[4%°]

" DM76S128/DM86S128

280 ns

a0 40!

455 ns CYCLE

BHARAC*ER 22222;/ A( %

ADDRESS LATCH
CONTROL*

I/_\

280 ns

CLEAR &
LINE CLOCK &, 1

S|

950 ns

[~

CLOCK (
CONTROL

\
/
mu%

|~ 30+

LOAD
ENABLE

00T CLOCK

(22 MHz DOT RATE) 7

outPuT 2777

VALID DOT DATA j LOW FOR SPACE

*Shown here for operation with dynamic memory. For static memory operation the address latch control would be tied high and the character
addresses would be stable between each address change occurring 280 ns before the high-to-low transition of Load enable.

FIGURE 4. Typical System Timing Waveform
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Functional Description (continued)
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Functional Description (continued)
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Functional Description (continued)

FIGURE 8. DM86S128CQH
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National
Semiconductor

Character Generators

MM5240AA, MM5240AE, MM5241ABL American and

European Character Fonts

Three popular 64-character subsets for displays
and printers are now available from National as
single-chip, standard character generators. These
parts, listed in Table 1, are sold off-the-shelf
without a ROM masking charge.

The ROMs are static, bipolar-compatible types,
operating without clocks on standard power sup-

Input-output configurations and character formats
for the ROMs are shown in Figures 1 and 2. Appli-
cation Note AN-40 The Systems Approach to
Character Generators gives examples of line and
column address-control logic, and CRT and printer
operating techniques. Refer to the MM5240
and MM5241 in section 7 for specifications

L X . and ordering information.
plies. Row and column access times are typically

450 and 700 ns respectively. An MM5240 2560-bit
ROM is used for the 5 x 7 horizontal-scan fonts
and an MM5241 3072-bit ROM for the 7 x &
vertical-scan font., The MM5240 and MM5241
operate over the temperature range of —25°C

19V LyZSININ ‘FVY0PZSININ VY OrZSININ

to +70°C.
TYPE NUMBER CODE 64-CHARACTER SUBSET FIGURE
Horizontal Scan (5 x 7) . CE
MM5240AA " ASClI Upper-case alphanumeric 3 1
MM5240AE ASClI Lower-case alpha and symbols 4 1
Vertical Scan (7 x 5) CE1 CE2
MM5241ABL ASCII Upper-case alphanumeric 8 1 1
TABLE 1. Single cﬁip, Standard Horizontal-Scan and Vertical-Scan Character Generators
Vss Ve Vss Voo
by o_ 23 Sm—
[T S— . by O] (—a0 8,
CODE —o & CODE
mputs | b3 O— weuts ) b O— —O0 &
CHARACTER
! ADDRESS) by O——rf —o &, lcu::;:gs!s'; by O—rd —o0 8,
by O——rf by Ot —o &.
i MM5240 —o0 8 RO s : MME281 ; GureuTs
o s O— o
—o =, o— }—-o 5
1; Om—ril €; O— —-o0 8,
ROW : —0 B8 COLUMN
ADDRESS L, O—l ADDRESS ¢ ¢, O—rd lL—0 8,
INPUTS INPUTS
Lo ¢y O—
CHIP ENABLE O_—J PROGRAMMABLE { __' m
CHIP ENABLE
['o SUNEE——
ouTPUTS COLUMN
(A) ROM CONFIGURATION LLLLLY {A) ROM CONFIGURATION ADORESS

e °
0o

°
03
o
3
[ 3
L

0000000 '

CHARACTER FORMAT CHARACTER FORMAT

FIGURE 1. Horizontal-Scan Character Generator ROM FIGURE 2. Vertical-Scan Character Generator ROM




MM5240AA, MM5240AE, MM5241ABL

Note that each ROM has a chip-enable input to
permit multi-ROM operation with common control
logic. For instance, two horizontal-scan ASCII
character generators may be operated in tandem to
obtain upper and lower-case characters. In this
case, chip-enable would be controlled with bit bg
of the normal 7-bit ASCII code, and its com-
plement, bg.

HORIZONTAL SCAN FONTS

The subsets of 64 5x 7 characters in the hori-
zontal-scan fonts are the ones most commonly
used in low-cost TV and CRT raster-scan displays
and dot-matrix line printers.

The MM5240AA contains the ASCII-6 preferred
graphic subset, formed from ASCII-7 by ignoring

. bit bg. The remaining six bits form two octal

address characters. One is formed by the three
more significant bits, b,, bg and b,, and the
second by bs, b, and b;.

.‘: s ¢ ° Lol ! L]
3 § i I
o : Qz.. e : .OO:
00 o 02 3 04 05
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FIGURE 3. MM5240AA Horizontal-Scan
ASCII-7 Graphic Subset

Also, characters 36 and 37 in ASCII (x3.4 1968)"
are respectively a carat (or circumflex), and an
underscore. These are awkward in avideo display,
so they are replaced by the more useful arrows.
(The arrows are related to characters in an older
teletypewriter set.) This font is shown in Figure 3.
The MM5240 data sheet should be referred to
for operating characteristics of all the horizontal-
scan character generators.

The MM5240AE generates unique symbols de-
scribing the ASCII-7 control codes, as well as
lower-case letters (Figure 4). The designer may not
wish to display or dot-print the symbols. Since the
symbols are generated only when the most signifi-
cant address bit is logic 0", this bit line may be
used to disable the chip, and blank the screen when
control signals are transmitted. If not, the system
designer can use the symbols as he likes.

*American Nationa! Standards Institute (ANSI)

° ° 03
00000 00000 ¢0t0e
00 01 02 04
000000 00D OO 000 GO 00D OT

sveee *

000 100

.
.

12 3
0100 001 01

4 15 16
001100  00Y10% 001130 0OV 111

10 n
001000 001 001

2 2
010 010 010 100

21
010 001
o0

011000 911001 [IERE]

. (3 os oo o
] .
3 °
ssce ese
0 a a5 5
190 000 100100 100101 100110 100 111

conee

55 56 57
101101 100110 101 111

50 53 5
101 000 W01 101100

»
sove
61
noen

.
. o se0e o
(3 o o
o H
o o eee seeee [
0 n n 71 I 75 % 7
M008B I00T ME0ID T1I0NT NMTI0 10 N0 v

FIGURE 4. MM5240AE Horizontal-Scan
ASCI1I-7 Lower-Case Graphic and Control
Symbol Subset
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VERTICAL SCAN FONTS

The standard vertical-scan subset in Figure 8 printers and high-definition sawtooth or pedestal-
is generated with 6-bit codes derived from code scan CRT displays. They may also be used to
recommendations R646 of the iInternational control raster-scan TV tubes or CRTs if the tube
Organization for Standardization, is turned on its side so that the raster scan is made

vertically to provide a page-like format.
The ASCII subset in Figure 5, is practically identi- ’
cal to the horizontal-scan subset. The underscore . . .
{character 37) is dropped below the line so ihat With standard programming, the bits in the co'lumn
it may be used as a cursor. outputs are sequenced for a sawtooth scan with dot
columns running in the same direction, as illus-
trated in Figure 6a. For a pedestal scan, Figure 6b,
Vertical-scan character generators are generally alternate columns can be reversed by putting an 8-
used in dot-matrix tape printers, ink-dot spray bit shift left/right TTL shift register (DM74198)
on the output as illustrated in Figure 7.

SAWTOOTH DISPLAY

1avIveSININ ‘IV0bZSININ “YVOrZSININ

cee £ § Bese® Seee®
0 0

5

000000 000001 OGO OO 000011 000100 000101 000110 000111 /
o;o E 'Y | ®
H H 10 4d
Ui
. ° '3 ‘ I hi
LI1] L] LN 4 . I
*w® N 15 1% th) ‘:/’l‘"n :’
! 1
001000 001 001 001101 001110 06 111 6”‘ L e
¢ "
5 : $iii e
. . 1 ‘ .
3 . *
. 0 8 e eese . oo .
2 2 23 24 75 % 21
010000 01001 010010 01001 010100 0I010F 010110 QiGN .
FIGURE 6a. Sawtooth Vertical Scan
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100000 100001 100010 160011 100100 100101 100110 100111
o o . PEDESTAL DISPLAY
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o o . bl & N 2 ===
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100000 100001 101010 10101 101100 101101 103110 101001 P o !
I
oo S GO0, *0te, . esene ' ?‘ [ | ! NEXT
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. . ! : |, Il 1
F o) e o . ’ Vot | |
0000 coose eoe ¢ eee ese
(] 64 66 L@ “ ] !
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FIGURE 5. MM5241ABL Vertical-Scan
ASCII-7 Graphic Subset .
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MM5240AA, MM5240AE, MM5241ABL

-T2
D }J

CHARACTER
GENERATOR
1 LINES

oMT198
— “ LEFT/RIGHT
] e SHIFTER

MODE

SHIFT DIRECTION
HIGH = LEFT

L0AD

2AxS
MODULATION

X AXIS INCREMENT
(MOVE ALDNG TOP 0R
BOTTOM OF PEDESTAL)

DOT RATE

00T/COLUMN

T
LINE LINE S ——
COUNTER DIVIDER COLUMN DIVIDER

COUNTER

FIGURE 7. Conversion of Sawtooth Output to Pedestal Scan

cLocK

CUSTOM FONTS

The two ROMs can also be custom-programmed
to provide special characters, or fonts larger than
5 x 7. The MM5240 actually stores 64 5 x 8
characters or character segments and the MM5241
stores 64 8 x 6 characters or segments. They are
not limited to 5 x 7 and 7 x 5.

For example, the extra height may be used in an
otherwise 5 x 7 font to drop the tails of commas,
semicolons and lower-case letters below the bottom
line of the capital letters. Fonts as large as 16 x 12
are entirely practical without additional contro!
logic, using the chip-enable feature of four
MM5241s. Large-font organizations are discussed in
AN-40.
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National Character Generators | =
Semiconducto N
nou r ()
=
MM52116FDW, MM52116FDX Character Generators >
General Description Features g
The MM52116FDW, MM52116FDX are 128-character, ®  128-character row scan E
N-channel, silicon-gate character generators designed pri} m 5x7 or 7x9 font -
marily for CRT display applications. The MM52116FDW, ® Maxi c time — 450
MM52116FDX provide 5x7 ‘and 7x9 row scan character - TR";;’;Z(;esstlmf'f b n? terf g
fonts, respectively. They provide complete DTL/TTL ) ou.pu s for bus intertace g
compatibility with single 5V power supply operation. = Programmable chip selects 133
m Single 5V power supply N
® |nputs and outputs TTL compatible :t
m MM2316E and MM2716 pin compatible o
Block and Connection Diagrams Logic Symbols o
Chip Select Enable Pattern C§1=10, C52=0, CS3 = 1 b4
w o u 2z owu Dual-In-Line. Package
| | | I . a3 1 U 24 Vee ——{ AD
a2 2 123 20 e
COLUMN DECODER ’ - A2
a4 122 ps —" .
—] A4 02—
I _______ Frd 21 53 —{ A5  mMms2116FOW 03—
- AB oap—
A= ! Il 2 i — L0 . 05—
Al — | y 8]
A2 e—eef [ 19 —
ROW ! MENORY 12/ A8 —u
A3— pecooen| ! MATRIX 7 MM52116FOW . 13
Al — | 2048 X 8 t— — 52 €S1 Cs2  Cs3
A5 —] 1
- ! w4 7o vyl
I _______ I NE = 16 04 .
0 15 Order Number MM52116FDW-D
e — — 03 or MM52116FDX-D
st sgrz":n OUTPUT BUFFERS we 2 e, See NS Package D24C
[ ] [TT11 onn 2] 13, Order Number MM52116FDW-N
=5 o1 02 05 04 05 or MM52116FDX-N
s e TOP VIEW See NS Package N24A
Chip Select Enable Pattern CS1=1,C52=0,CS3=1
wou L B Dual-In-Line Package
| I l | a3 Y U 2 vee P
Az =2 12 s ™
COLUMN DECODER —] Az 01—
m=Y 122 15 b -0
-] A4 03f—
I _______ | a0 =4 121 co3 —1 A5 MMS2116FDX 04 ==
— 05 =
A — ! 13- 120 osi ] :: 06 f—
A1 — ! —u 01—
A2 — | MM52116F0X 12 =& 19 A6 P
A3 — nsgg\gea | m\#gr& 7 MM52116F DX 18 1
A3 — | 2048 X 8 L1 — f— TS2 cs1 €S2 (S3
A5
. ! 0 b, 7T
I | ne = 5 05
014 5 05
& —] sttonr OUTPUT BUFFERS o2 ] 10,
L T Lo
52 cs3 01 02 03 04 05 06 07 TOP VIEW
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MM52116FDW, MM52116FDX

Absolute Maximum Ratings (Nowe 1)

Voltage at Any Pin -05V to +6.5V
Operating Temperature Range —25°C to +85°C .
Storage Temperature Range —65°C to +150°C
Power Dissipation w
Lead Temperature (Soldering, 10 seconds) 300°C

DC Electrical Characteristics

{T A within operating temperature range, Vcc = 5V £10%, unless otherwise specified).

PARAMETER TYP

(Note 2) ‘ CONDITIONS MIN (Note 4) MAX UNITS
TN Input Current VIN=0to Ve 10 MA
VIH Logical “1"" Input Voltage : 20 Veett.0
ViL Logical "*0"" Input Voltage -0.5 ‘ 0.8
VOH . Logical "1"* Output Voltage IOH =—400 A 24
VoL Logical 0" Output Voltage loL=3.2mA ' 0.4
ILOH Output Leakage Current VouT = 4V, Chip Deselyected 10 - MA
ILoL Output Leakage Current VouT = 0.45V, Chip Deselected . —10 HA
lce Power Supply Current ‘ All Inputs = 5,25V, Data 70 100 mA

Output Open

Capacitance
PARAMETER TYP :
(Note 3) CONDITIONS MIN (Note 4) MAX UNITS
CIN Input Capacitance (All Inputs) | VN =0V, Ta = 25°C, ) 7.5 pF
f =1 MHz, (Note 2) .
CouT Output Capacitance VouT = 0V, Ta = 25°C, 15.0 pF
f=1MHz, (Note 2)

AC Electrical Characteristics

(T within operating temperature range, VCc = 5V £10%, unless otherwise specified). See AC test circuit and switching time
waveforms.

PARAMETER CONDITIONS | MIN TYp MAX UNITS
{Note 4)
tAC Chip Select Access Time | See AC Test Circuit; toC and ta Measured to 120 ns
toFF | Output Turn OFF Delay Valid Output Levels with t, and tf of Input 100 ns
<20 ns; toFF Measured to <#20 pA Output
tA” Address Access Time Current 450 | ns

Note 1: “Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. Except for ‘‘Operating
Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of “’Electrical Characteristics”
provides conditions for actual device operation.

Note 2: Positive true logic notation is used: fogical *“1” = most positive voltage level, logical “‘0’* = most negative voltage level.

Note 3: Capacitance is guaranteed by periodic testing.

Note 4: Typical values are for Tp = 25°C and nominal supply voltage.
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AC Test Circuit and Switching Time Waveforms
5V

*Includes jig capacitance

1.66k

ADDRESS VALID

X

2.0V
ADDRESS X
0.8v

20V

CHIP SELECT
0.8V

CHIP SELECT VALID

~t——tQFF —

VoH TRI-STATE® :
ouTPUT___.___;___.-___<

DATA VALID

Vou

FIGURE 1. Address Precedes Chip Select

20V
ADDRESS X
0.8v

X

2.0V
CHIP SELECT X
0.8v

" |
VoH
TRI-STATE®
OUTPUT = e o e e e v o DATA INVALID DATA VALID
VoL .

FIGURE 2. Address Follows Chip Select

Functional Deseription

The chip is selected by applying the proper logic levels
to the 3-chip select pins. A 7-bit binary word must be
present at the character address inputs, AO—AG to select
a character. The dot matrix of selected characters is
generated by cycling the line count address inputs LO—L3
through the line counts necessary to generate the char-
acters. A dot is generated when an output is a “1”
(at VoR).

Figure 3 shows an example of the conditions required at
the address and line count pins to generate the dot matrix
of the character A. Figures 5 and 6 show the character
fonts of the MM52116FDW and MM52116FDX.
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MM52116FDW, MM52116FDX

Functional Description (continued)

L0 L1 12 L3
1111
40— 01 (LSB)
A1 — 02
03
A2 04 ooT
A3 MM52116FDX SHIFT
A 05 REGISTER
06
A5
07 (MSB)
AG =
1 11
&7 557 £53 L—Pvmso ouTPUT
CHIP SELECT CHARACTER-ADDRESS - LINE COUNT DOT MATRIX
CS1 CS2 cs3 A6— ——~A4 A3—— — — A0 L3 L2 L1 Lo
1 0 1 1 0 0 0 0 0 1 0 0 0 0
0 0 0 1
0 0 1 0
_ 0 0 1 1
0 1 0 0
0 1 0 1
0 1 1 0
0 1 1 1
1 1] 0o- 0

i
Note. A “*1" = V| for address, line count and chip select inputs and a '1" = Vg for outputs.

FIGURE 3. Example of Generating the Character A

PERIPHERAL VIDED
INTERFACE . INTERFACE
BI- ‘ 0
DATABUS] pRecTIONAL d ATTRIBUTE
1‘ , 1‘ BUFFER 4 DECODE
V‘ ™ v

MICRO CONTROL
PROCESSOR <:—_-> ROM $ RAM

1l :
REGISTER
v TRISTATE® LOAD

ADDRESSBUS | BUFFER 1; LogIc

MM52116FDW/
MM52116F DX

DOT SHIFT
REGISTER

y

vIDED |
OUTPUT
HORIZONTAL
SYNC JTERMINAL
WMMlemm
SYNC
CURSOR
ENABLE

b
I I |

>
—\ CRT CONTROLLER

SYSTEM CONTROL BUS

-_rF——]—-—-—-————— 7 — -

FIGURE 4. Typical MM52116FDW and MM52116FDX Application
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MM52116FDW, MM52116FDX

Functional Description (continued)
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FIGURE 5. MM52116FDW
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MM52116FDW, MM52116FDX

Functional Description (continued)
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Functional Description (continued)

MM52116FDX ASCII CHARACTER SET IN HEXADECIMAL REPRESENTATION

7-Bit 7-Bit 7-Bit 7-Bit
Character | Hexadecimal | Character Hexadecimal | Character | Hexadecimal Character Hexadecimal
Number Number Number Number

NUL 00 SP 20 @ 40 \ 60
SOH 01 ! 21 A 41 a 61
STX 02 " 22 B 42 b 62
ETX 03 # 23 c 43 c 63
EOT 04 $ 24 D 44 d 64
ENQ 05 % 25 E 45 e 65
ACK 06 & 26 F 46 f 66
BEL 07 ‘ 27 G 47 g 67
BS 08 ( 28 H 48 h 68.
HT 09 ) 29 [ 49 i 69
LF 0A * 2A J 4A j 6A
VT 0B + 28 K 4B k 68
FF ocC ! 2C L 4C | 6C
CR 0D 2D M 4D m 6D
SO 0E . 2E N 4E n 6E
Sl OF / 2F (0] 4F ¢} 6F
DLE 10 0 30 P 50 p 70
DC1 1 1 31 Q 51 q 7
DC2 12 2 32 R 52 r 72
DC3 13 3 33 S 53 s 73
DC4 14 4 34 T 54 t 74
NAK 15 5 35 ] 55 u 75
SYN 16 6 36 \ 56 v 76
ETB 17 7 37 w 57 w 77
CAN 18 8 38 X 58 X 78
EM 19 9 39 Y 59 y 79
SuB 1A 3A z 5A z 7A
ESC 1B ; 3B [ 58 7B
FS 1C < 3C \ 5C 7C
GS 1D = 3D ] 5D ALT 70
RS 1E > 3E - t 5E ESC 7E
us 1F ? 3F - 5F DEL,RUBOUT 7F
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Section 9

Memory Support
Circuits

National offers a complete line of memory drivers,
buffers, sense amps, voltage comparators, and other
interface circuits. This section provides data on
several frequently used interface devices. Refer to
National's Interface Integrated Circuits Databook for
additional data on our complete line of interface
devices.







National
Semiconductor

National offers a selection of memory support circuits
to facilitate the interface of memory components in
systems architecture. The memory support circuits were
developed specifically to accommodate the addressing,
clocking, data 1/0, and control signals associated with
memory systems application as shown in figure 1.
Additional circuits are available to interface with data
bus structured computers and microprocessors. For
additional information contact National’s Interface
Product Marketing Manager.

FEATURES OF THE TTL LEVEL MOS DRIVERS

Figure 2 compares the switching response of the DS3628
with a 745 TTL gate. Two features can be observed from
the switching waveforms: 1) the DS3628 is as fast as
the 748 TTL driving TTL loads, and 2) the output high
level (VQH) of the DS3628 is higher than that of the
74S TTL.

In a memory system composed of MOS RAMs the load
is capacitive and not resistive. Figure 3 compares the
switching response of the DS3628 with a 74S TTL
gate driving capacitive loads of 50pF, 150pF, and
300pF. The switching waveforms show that the fall

Memory Support Circuits

time of the DS3628 is as fast as or faster than those
of the 74S TTL, but most obvious is the rise time of
the DS3628 — much faster than that of the 74S TTL.
In addition, the 74S has an objectionable glitch in its
rise time. The output high (VOH) level of the DS3628 is
higher driving capacitance due to a bootstrap effect in
the circuit.

synai) poddng Alowspy

The switching response of the circuits interfacing with a
memory array is important since any delay subtracts
from the overall memory access time. The switching
response driving a capacitive load is more important;
as an example, the address drivers might be expected to
drive 420pF in a memory containing 64 MOS RAMs
with 5pF input capacitance each plus 100pF of board
capacitance. The same is typical of clock signals, select
signals, and read/write signals.

The input logic levels of MOS RAMs are generally higher
than TTL gate levels (typically 400 mV higher). There-
fore, the higher output high level (VoH) of the DS3628
is preferable for noise immunity and switching overdrive.

The features of the DS3628 are typical of the other
TTL level memory support circuits shown in the Selection
Guide.

REFRESH
COUNTER

CLOCK
DRIVER

ADDRESS
DRIVER

MOS
RAM MATRIX

ADDRESS
DRIVER

SELECT
READ/WRITE

/0
REGISTER

Figure 1. Memory System Block Diagram
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Memory Support C

DAMPING RINGING OF CLOCK SIGNALS

Ringing of clock signals in a system where thé logic

fan-out is less than 10 is not generally a big problem,
but with higher fan-out the increased capacitive load
associated with even a small amount of wiring inductance
is a problem. When the capacitance is small the switching
currents are small, but as the load increases the increased
current through the inductance makes the effect of the
inductance increase.

To reduce the associated ringing on the clock signals a
resistor may be placed in series with the output of the
clock driver to critically dampen the signal response.
Many of the memory support circuits are available with
this resistor in the output, such as the DS3649 which

has a 152 dampening resistor, or the DS3679 which is
functionally the same without a dampening resistor.

FALL-THROUGH LATCH

In many memory applications a holding register is
required either for address or data 1/0. Most commer-
cially available registers have an objectionable propaga-
tion delay since the circuit’s response is the sum of many
gate delays. The address and data /O paths are critical
to the memory system access time and a faster register
is preferred. The memory support circuits provide a
selection of faster latches. These circuits are the
DS3645/75 and the DS3647/77/147/177 series. These
registers are faster since the latch function is in parallel .
instead of series with the signal path.

DS3628 OUTPUT

74520 OUTPUT -

Sns/DIV

TTL LOAD
CL=50pF
RL=28002

Figure 2. Switching Response with TTL Load
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§ ns/DIV

INPUT

Ds3628

DM74520

DUTPUT 50pF LOAD r’""‘"*"""*’“'
/

Ds3628

DM74520
_4mmbmAm—p—
OUTPUT 150pF LOAD -
7
/

i { l n |
i LA | T T T

DS3628

OUTPUT 300pF LOAD DM74820

Figure 3. Switching Response with Capacitive Load
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Memory Support C

SELECTION GUIDE FOR N-CHANNEL MOS MEMORY INTERFACE CIRCUITS

(Refer to 1980 Interface Databook for complete specifications)

ircui

Device Number and Name

5V
Clock
Drivers

12v
Clock
Drivers

4k
RAM
Address
Drivers

16k
RAM
Address
Drivers

Data
1o

Timing
and
Control
Drivers

CD4520B

Dual Synchronous Up Counters
DMB8556

TRI-STATE® Programmable Decade/
Binary Counters

DM74LS373, DM74LS374

Octal D-Type Transparent Latches and
Edge-Triggered Flip-Flops
DM745240, DM74S241

Octal TRI-STATE Buffer/Line Driver/
Line Receiver

DP7303/DP8303, DP7304B/DP8304B,
DP7307/DP8307, DP7308/DP8308
8-Bit Bidirectional Transceiver Families
DP8212

8-Bit Input/Output Port

DP8216, DP8226

4-Bit Bidirectional Transceiver
DP8350

Programmable CRT Controller Series
DS3628

Octal TRI-STATE MOS Driver
DS3631, DS3632, DS3633, DS3634
CMOS Dual Peripheral Drivers
DS3643, DS3673

Quad Decoded MOS Clock Driver
DS3644, DS3674

Quad MOS Clock Driver

DS3645, DS3675

Hex TRI-STATE MOS Driver Latch
DS3647, DS3677, DS36147, DS36177
Quad TRI-STATE MOS Memory

/O Register

DS3648, DS3678

TRI-STATE MOS Multiplexer/Driver
DS3649, DS3679

HEX TRI-STATE MOS Driver
DS36149, DS36179

HEX MOS Driver

DS75322, DS3622

Dual TTL:to-MOS Driver

DS8T26, DS8T28

Quad TRI-STATE Bus Driver
MM74C240, MM74C244

Octal Buffers and Line Drivers with
TRI-STATE Outputs

MM74C373, MM74C374

TRI-STATE Octal D-Type Latch and
Flip-Flop
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National
Semiconductor

Memory Support Circuits

CD4518BM/CD4518BC, CD4520BM/CD4520BC
Dual Synchronous Up Counters

General Description

The CD4518BM/CD4518BC dual BCD counter and the
CD4520BM/CD4520BC dual binary counter are imple-
mented with complementary MOS (CMOS) circuits
constructed with N and P-channel enhancement mode
transistors.

Each counter consists of two identical, independent,
synchronous, 4-stage counters. The counter stages are
toggle flip-flops which increment on either the positive-
edge of CLOCK or negative-edge of ENABLE, simplifying
cascading of multiple stages. Each .counter can be
asynchronously cleared by a high level on the RESET

line. All inputs are protected against static discharge by
diode clamps to both Vpp and Vss.

Features

® Wide supply voltage range 3V to 15V

® High noise immunity ) 0.45Vpp typ

s Lowpower TTL fan out of 2
compatibility driving 74L

or 1driving 74LS
m 6 MHz counting rate (typ) at Vpp = 10V

Truth Table
CLOCK | ENABLE | RESET ACTION
va 1 0 Increment counter
0 ™ [¢] Increment counter
™~ X 0 No change ,
X e 0 No change
v 0 0 No change
1 ~ 0 No change
X X 1 Q1 thruQ4=0
X = Don’t Care
Connection Diagram
Dual-In-Line and Flat Package
Vpp  RESET a4 [0k} a2 a1 ENABLE CLOCK
16 15 14 12 1 10 9

|13.
Fra ]

R COUNTER 1 C

O—JDO_C

COUNTER 2 R

1 2 3 4 I 5 6 I 7 Ia
CLOCK ENABLE 01 az a3 Q4 RESET  Vgg
: TOP VIEW
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DM7555/DM8555, DM7556/DM8556

National Memory Support Circuits
Semiconductor | |
DM7555/DM8555, DM7556/DM8556 TRI-STATE®
Programmable Decade/Binary Counters
General Description Features

These circuits are synchronous, edge-sensitive, fully- DM7555/8555—Decade counter
programmable 4-bit counters. The counters feature both .

conventional totem-pole and TRI-STATE outputs; such = DM7556/8556~Binary counter
that when the outputs are in the high-impedance mode, »
they can be used to enter data from the bus lines. In
addition, the clear input operates completely independent 8 TRI-STATE outputs
of all other inputs. During the programming operation,
data is loaded into the flip-flops on the positive-going

Typical clock frequency 35 MHz

® Fully independent clear

edge of the clock pulse. To facilitate cascading of these » Synchronous loading
counters, the MAX COUNT output can be tied directly
into the count enable input. m Cascading circuitry provided internally
Connection Diagram , Truth Table
MAX
Vee COUNT 10, 1/6c 0D  1/05 10, CLOCK
IIE 15 e Jin iz o e ls J K| M| CLEAR | Qun
o o} 0 Q,
1o 0 1
o} 1) 0 0
1 1 1 0 Q,
x| x]o 0 D
x| x| x 1 0"
R *Asynchronous Transition
cl; ? : N s L L Note: See Timing Diagrams

p Oc RESET Qg 04 LOAD GND

Logic 'Diagrams

55
0112
(140,
—]
oA —{_ -
— (1,
[ L
croek &
Reser 4 )
COUNT
Vee = (161 &) (51 ) )
GND = (8) 0, 0, -G o
56
1.
0ot .
L d 00, Eﬁ L 5 41,0
J—
ToAs 2 e
s
RO
Co
T
crock 2 s
Reser
. [ -:':Dﬁ MAX
=) COUNT
Vee = 116) (6) (5) . (3) (2)
GND = (8) 0 [ [ 0,
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DM54L.S373/DM74LS373, DM54LS374/DM74L.S374
Octal D-Type Transparent Latches

and Edge-Triggered Flip-Flops

General Description

These 8-bit registers feature totem-pole TRI-STATE®
outputs designed specifically for driving highly-capacitive
or relatively low impedance loads. The high impedance
TRI-STATE and increased high logic level drive provide
these registers with the capability of being connected
directly to and driving the bus lines in a bus-organized
system without need for interface or pull-up com-
ponents. They are particularly attractive for imple-
menting buffer registers, 1/O ports, bidirectional bus
drivers, and working registers.

The 8 latches of the DM54LS373 are transparent D-
type latches meaning that while the enable (G) is high

A buffered output control input can be used to place
the 8 outputs in either a normal logic state {high or low
logic levels) or a high impedance state. In the high
impedance state the outputs neither load nor drive the
bus lines significantly.

The output control does not affect the internal operation
of the latches or flip-flops. That is, the old data can be
retained or new data can be entered even while the
outputs are OFF.

the Q outputs will follow the data (D) inputs. When Features
the enable is taken low the output will be latched ® Choice of 8 latches or 8 D-type flip-flops in a single
at the level of the data that was set up. package
The 8 flip-flops of the DMBALS374/DM74LS374 are © | I-STATE bus driving outputs
edge-triggered D-type fiip-flops. On the positive transition B Full parallel access for loading
of the clock, the Q outputs will be set to the logic states = Buffered control inputs
that were set up at the D inputs. m PNP inputs reduce DC loading on data lines
Connection Diagrams and Truth Tables

DMS54LS373/DM74LS373 DM54LS374/DM741.8374

Dual-In-Line Package Dual-In-Line Package

Vge 0 D8 DI Q7 Q6 D6 D5 EN%B"E V¢ Q8 - D8 D7 Q7 06 D6 D5 05 CLOCK

20 19 18 17 16 15 14 13 12 |11

|ll) 19 18 17 16 15 14 13 12 lll

D 1] a
Goeod GloedE €K qoeop kK K Jogop €K
(13 13 DE OF 0 01 OF 0F 01 (13
1 J{ J )| |
— 1 ) ] T )
OE OJ 0OE DE OJ [113 0E (13 13 113
ajoddls soede i R JodAh> (R & Jood>tK
a a
1 2 3 |a 5 6 7 8 9 Im 1 2 3 4 5 6 7 8 9 |1u
OUTPUT @1 D1 D2 @2 03 D3 D4 04 GND OUTPUT @1 D1 02 02 Q3 D03 D4 Q4 GND
CONTROL Y0P VIEW CONTROL TOP VIEW
ENABLE
p o |outeur CLOCK D | ouTPUT
m m m D H H
H L L t L L
L e Qo L X Qo

When output control is high, the output is disabled to high impedance state; however, sequential

operation of these devices are not affected.
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DM54S240/DM74S240, DM54S241/DM74S241,
DM54S940/DM74S940, DM54S941/DM74S941
Octal TRI-STATE® Buffers/Line Drivers/Line Receivers

General Description

These buffers/line drivers are designed specifically to
improve both the performance and PC board density of
TRI-STATE® buffers/drivers employed as memory-
address drivers, clock drivers, and bus-oriented trans-
mitters/receivers. Featuring 400 mV of hysteresis at
each low current PNP data line input, they provide
improved noise rejection and high fanout outputs to
restore Schottky TTL levels completely, and can be used
to drive terminated lines down to 133%2.

Features

m High performance Schottky TTL line drivers and/or
receivers in a high density 20-pin package

m TRI-STATE outputs drive bus lines directly
® PNP inputs reduce DC loading on bus lines
®m Hysteresis at inputs improves noise margins

DM54S240/DM74S240, DM54S241/DM74S241,
DM545940/DM74S940, DM54S941/DM74S941

Connection Diagrams

DM545240/DM745240

Vee i W1 2A4 1Y2Z 2A3  1Y3 242 1v4 1

20 19 18 17 16 15 14 13 lIZ lll

A
W i/l/ﬁzl

16 1A1 2v4  1A2 2Y3 1A 2v2 1A4 2Yi GND
TOP VIEW

1Y = 1A when 1G is low )
2Y = 2A when 2G is low

When 1G is high, 1Y outputs are at a high impedance

When 2G is high, 2Y outputs are at a high impedance

DM545940/DM74S940

C 26 1Y1 2a4 1vz 2A3 Y3 2A2 1Y 21

Cf
IZG |19 18 17 16 15 14 13 12 1
ST}.;

B2

Y .

1 2 3 4 8 9 10

15 1A1 2v4 1Az 2Y3 (A3 2Y2
TOP VIEW

1A4  2Y1  GND

1Y = 1A when 1G and 23 are low
2Y = 2A when 1G and 2G are low

When either 1G or 2G is high, all.outputs are a high impedance

DM545241/DM745241

vee 26 1Y1 2A4 1VZ 2A3 1Y 2A2  iY4 2A1

IZU 19 18 17 16 15 14

NIRRT
S
T

l| 2 3 4

5 5 |7 [ E 10
v¥a  1A2 2Y3 1'A3 Z!Z |!l le E!D
TOP VIEW
1Y = 1A when 1G is low
2Y = 2A when 2G is high
When 1G is high, 1Y outputs are at a high impedance
Nhen 2G is low 2Y outputs are at a high impedance

15 1A1

DM545941/DM745941

Vee 19 1Yl 284 1vz 2”3 1Y3  2A2 14 2A1

12 |n

AESESE

ll 2 3 4

18 lu JUNN (]

10

16 1A1 2Y4  1AZ  2Y3 1Al 2Y2  1A4 2Y1  GND'
TOP VIEW

1Y = 1Awhen 1_§_and 2§ are low
2Y = 2A when 1G and 2G are low

When either 1G or 2G is high, all outputs are at a high impedance
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DP7303/DP8303 8-Bit TRI-STATE® Bidirectional
Transceiver (Inverting)

€0€8dA/e0e.da

Features
m 8-bit bidirectional data flow reduces system package ® Pinouts simplify system interconnections
count m Transmit/Receive and chip disable simplify control
= Bidirectional TRI-STATE inputs/outputs interface logic
with bus oriented systems m Compact 20-pin dual-in-line package
m PNP inputs reduce input loading . = Bus port glitch free power up/down
® Qutput high voltage interfaces with TTL, MOS,
and CMOS

® 48 mA/300 pF bus drive capability

Logic and Connection Diagrams

Dual-In-Line Package

l'_ ————— _l (a0 U/ 2 Ve
Ap 80 ] 19 o
a2 1 61
A1 81 A= 1L 5
A2 82 APORT T
AJO—-E 83 A= 1S g3
APORT{ A4 B4 ¢ 8 PORT BPORT
a5 _Egas as— 15 8
A6 _ j—Ons _J y
AJO—L - _]—O B7 A6 — 85
[rg;)usmmnfcsws \m—BJ LEXP
CHIP DISABLE— l’-w‘
. aUl 1L TRAN/REC
CHIP ms;x(?:lus)('L GND AN/RI
TOP VIEW
Logic Table
INPUTS RESULTING CONDITIONS
Chip Disable Transmit/Receive A Port B Port
0 1 IN ouT
1 X TRI-STATE TRI-STATE

X = Don’t care
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DP7304B/DP8304B
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DP7304B/DP8304B 8-Bit TRI-STATE®
Bidirectional Transceiver (Non-Inverting)

Features

®m 8-hit bidirectional data flow reduces system package

count

= Bidirectional TRI-STATE inputs/outputs interface
with bus oriented systems

®m PNP inputs reduce input loading

= Qutput high voltage interfaces with TTL, MOS,

and CMOS

+ @ 48 mA/300 pF

bus drive capability

Pinouts simplify system interconnections
Transmit/Receive and chip disable simplify control

logic

Compact 20-pin dual-in-line package

Bus port glitch

free power up/down

APORT

CHIP DISABLE
o

'Logic and Connection Diagrams

Logic Table

Dual-In-Line Package

X = Don't care

————— e 20
[_ -l Au—1 ./ 22 vec
o o 12 50
: =
I I AZ—AJ h‘—B-B‘I
e Wb fand e o o
2 82
; o-{__ —T—1T 83 o pa— LY
A4 - T 1T — B4 } 8 PORT B PORT
ho — 1~ — o ot o
o~ "I T 8
mo—_ _r______]—OM as—4 AL
(TTR/%:\ISMIT/REEEIVE LA]_B‘ : _ﬂ_“
CHIP DISABLE—E' iﬂj
GND—‘EJ -‘-‘—TRAN/W
A TOP VIEW
INPUTS RESULTING CONDITIONS
Chip Disable Transmit/Receive A Port B Port
0 0 OouT IN
0 1 IN ouT
1 X TRI-STATE TRI-STATE
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DP7307/DP8307 8-Bit TRI-STATE®
Bidirectional Transceiver (Inverting)

10£€8d0/20€.dd

Features

= 8-bit bidirectional data flow reduces system package = Pinouts simplify system interconnections
count . ® |ndependent T and R controls for versatility
a Bidirectional TRI-STATE inputs/outputs interface ® Compact 20-pin dual-in-line package
with bus oriented systems ®» Bus port glitch free power up/down
® PNP inputs reduce input loading )
s Qutput high voltage interfaces with TTL, MOS,
and CMOS )
m 48 mA/300 pF bus drive capability

Logic and Connection Diagrams

Dual-In-Line Package

—_——————— 20
B | [ a1 A4 | = vee
A 80 1
mj H 50
AZ 3 . lm
mg.-j_ — 8 a— ] LIPS
A2 B2 APORT
A30—| 83 A= LI
APORT{ A4 84 } BPORT LB PORT
A5 85 A5t LEEP
A6 86
—_——t J— .
87 i =
wo I ( s s
8 13
TRANSMIT RECEVE [ 47— — 86
Ul )
T—" ) } , 12 ”J
C
[N
1 _
sno~Y 'L 5
TOP VIEW

Logic Table
CONTROL INPUTS RESULTING CONDITIONS
Transmit Receive A Port B Port
7 0 ouT N m
0 1 IN ouT
1 1 TRI-STATE TRI-STATE
0 0 Both Active”

*This is not an intended fogic condition and may cause oscillations.
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DP7308/DP8308
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DP7308/DP8308 8-Bit TRI-STATE®
Bidirectional Transceiver (Non-Inverting)

Features

® 8-bit bidirectional data flow reduces system package
count

m Bidirectional TRI-STATE inputs/outputs interface
with bus oriented systems

® PNP inputs reduce input loading

m Output high voltage interfaces with TTL, MOS,
and CMOS

® 48 mA/300 pF bus drive capability

Pinouts simplify system interconnections
Independent T and R controls for versatility

-
| ]
® Compact 20-pin dual-in-line package
® Bus port glitch free power up/down

Logic and Connection Diagrams

Al

=

bt - —

A2
A3
APORTY Al

TRANSMIT
(28]

Logic Table
CONTROL INPUTS RESULTING CONDITIONS
Transmit Receive A Port B Port
1 ¢] ouT IN
0 1 IN ouT
1 1 TRI-STATE TRI-STATE
0 0 Both Active®

@ @ =
S8 =

B4 » 8PORT

® = W
2T3IF

SR8 7Y e

NEERERN

RECEIVE
@)

Dual-In-Line Package

gy \/

20

= vee
Al isu
17
APORT
AL —] S
as—] L
14
m=t '3 g
\
?-i, l'—z.m
1 _
GND—D- i
TOP VIEW

*This is not an intended logic condition and may cause oscillations.

B PORT
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: o
DP8212, DP8212M 8-Bit Input/Output Port °
o0
N
General Description Features: o
The DP8212/DP8212M' is an 8-bit input/output port e 8-Bit Data Latch and Buffer ) g
con'talned n a.stand?rd 24""{‘ dual-in-line p{sckage. The e Service Request Flip-flop for Generation and Control
device, which is fabricated using Schottky Bipolar tech- of Interrupts
nology, is part of National Semiconductor's N8080
microcomputer family. The DP8212/DP8212M can be * 0.25mA Input Load Current
used toimplement latches, gated buffers, or multiplexers. e TRI-STATE TTL Output Drive Capability
Thus,‘ all of the.major peripheral “and mput/qutput . e Outputs Sink 15mA
functions of a microcomputer system can be imple-
mented with this device. e Asynchronous Latch Clear
e 3.65V Output for Direct Interface to INS8080A
The DP8212/DP8212M includes an 8-bit latch with ' .
® . . e Reduces System Package Count by Replacing Buffers,
TRI-STATE® output buffers, and device selection and . . .
X X X R N Latches, and Multiplexers in Microcomputer Systems
control logic. Also included is a service request flip-flop
for the generation and control of interrupts to the
- microprocessor.
N8080A Microcomputer Family Block Diagram
A
L
ROMs
A
L4
p— ﬁ
s e | )| R AMS
»
v
©18& 02 CLOCKS
o | AL e _
GENERATOR syne INSBOBOA %: A B e
DRIVER [ MICROPROCESSOR 45V e} sa"gg%
[
WAIT DSz cumst'nm
HOLD i} —1— =] Locic
oNARED)
! STB
) [ T -
. & HLDAI [ opmionat | device
$TSTE ppga28/ || BUFFERS/ | DATA
TST8 opezzs | | DECODERS .| tatcH R
CORTROLLER T a0D - P oufeur v
e E— T
DATA BUS (8) — DP8212/0P8212M
CONTROL (5) ]
A
L4
PARALLEL
rm—— /
L r ITERFACE
—-— ﬂ
'Y
v
o
7| INTERFACE
'Y
L4
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DP8216, DP8216M,DP8226, DP8226M
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DP8216, DP8216M,DP8226, DP8226M 4-Bit Bidirectional

Bus Transceivers

General Description

The DP8216/DP8216M and DP8226/DP8226M are
4-bit bidirectional bus drivers for use in bus oriented
applications. The non-inverting DP8216/DP8216M and
inverting DP8226/DP8226M drivers are provided fcr
flexibility in system design.

Each buffered line of the four-bit driver consists of two
separate buffers that are TRI-STATE® to achieve direct
bus interface and bidirectional capability. On one side
of the driver the output of one buffer and the input of
another are tied together (DB); this side is used to inter-
face to the system side components such as memories,
1/0, etc., because its interface is TTL compatible and it
has high drive (50mA). On the other side of the driver
the inputs and outputs are separated to provide maximum
flexibility. Of course, they can be tied together so that
the driver can be used to buffer a true bidirectional bus.
The DO outputs on this side of the driver have a special
high voltage output drive capability so that direct inter-
face to the 8080 type CPUs is achieved with an adequate
amount of noise immunity.

The CS input is a device enable. When it is “high”’ the
output drivers are all forced to their high-impedance
state. When it is a “low” the device is enabled and the
direction of the data flow is determined by the DIEN
input.

The DIEN input controls the direction of data flow,
which is accomplished by forcing one of the pair of
buffers into its high-impedance state and allowing the
other to transmit its data. A simple two -gate circuit is
used for this function.

L]

Features
» Data bus buffer driver for 8080 type CPUs

s Low input load current — 0.25 mA maximum

= High output drive capability for driving system data
bus — 50mA at 0.5V

= Power up-down protection
= DP8216/DP8216M have non-inverting outputs
= DP8226/DP8226M have inverting outputs

= Qutput high voltage compatible with direct interface
to MOS

s TRI-STATE outputs
» Advanced Schottky processing

« Available in military and commercial temperature
ranges

Logic and Connection Diagrams

DP8216/DP8216M DP8226/PD8226M
Ol Dig 0——-——& Dual-In-Line Package
—— e
iy Q___F_*_o "o 5‘ w1 o 1shevge
08y 8 DATA IN ENABLE
101 O ’_)1\‘; 001 o ’Q | ) 081 CRWSELECT Doo=2 1 r'n-mmecnun CONTROL}
oz [ C DATA OUTPUT DBo=—{ 3 13[—003 DATA OUTPUT
} ° b2 o ATA BUS ;
20 :J 08, __+—0|)nz e 13083 giplRecTioNAL
002 0_"—%—_ DATA INPUT D01 —{ § 12|01 DATA tNPUT
013 Qe — __5
- | o0 o O———‘-——-F DATA OUTPUT DBy =] 6 11f—D0z DATA OUTPUT
003 1 083 DATA BUS ATA B
o= N 003 :m___ BIDIRECTIONAL 0117 10]—82 BTIRLCTioNAL

E
=,

|

£ ? DATA INPUTGND =] 8 . 9p=Diz DATAINPUT
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DP8350 Series Programmable CRT Controllers

General Description

The DP8350 Series of CRT Controllers are single-chip
bipolar (1L technology) circuits in a 40-pin package.
They are designed to be dedicated CRT display refresh
circuits.

The CRT Controller (CRTC} provides an internal dot
rate crystal controlled oscillator for ease of system
design. For systems where a dot rate clock is already
provided, an external clock input may be used by the
CRTC. In either case system synchronization is made
possible with the use of the buffered Dot Rate Clock
Qutput.

The DP8350 Series has 11 character generation related
timing outputs. These outputs are compatible for
systems with or without line buffers, using character
ROMS, or DM8678-type latch/ROM/shift register
circuits.

12 bits (4k) of bidirectional TRI-STATE® character
memory addresses are provided by the CRTC for direct
interface to character memory.

Thrge on-chip registers provide for external loading of
the row starting address, cursor address, and top-of-page
address.

A complete set of video outputs is available including
cursor enable, programmable vertical blanking, program-
mable horizontal sync, and programmable vertical sync.

The DP8350 Series CRTC provides for a wide range of
programmability using internal mask programmable
ROMs:

— Character Field (both number of dots/character and
number of scan lines/character)

— Characters per Row
— Character Rows per Video Frame

The CRTC also provides system sync and program inputs
including 50/60Hz control, system clear, external
character/line rate clock, and character generator pro-
gram.

The DP8350 Series operates on a single +5V power
supply. Outputs and inputs are TTL compatible.

Features

® [nternal crystal controlled dot rate oscillator
= External dot rate clock input

= Buffered dot rate clock output

» Timing pulses for character generation

= Character memory address outputs (12 bits)
% Internal cursor address register

= |nternal row starting address register

= Top-of-page address register (for scrolling)

® Programmable horizontal and vertical sync outputs
= Programmable cursor enable output

= Programmable vertical blanking output

= 50/60 Hz refresh rate

= Programmable characters/row (5 to 110)

= Programmable character field size (up to 16 dots x 16
scan line field size)

= Programmable character rows/frame (1 to 64)
» Single +5 V power supply
= Inputs and outputs TTL compatible

= Ease of system design/application

DP8350 Series Connection Diagram

REGISTER
SELECT 8 ™

veancaL __|
BLANKING

50/60H: __}
CONTROL

vennicar |
SYNC

13—
UINE | LC2 —f
COUNTER

1
2
3
4

Ne =15
[]
1

OUTPUTS | gy

9

L6g —]
CLEAR LINE

counteR — !0
CHARACTERGEN. __ |,
PROGRAM

LINE BUFFER ___ | 12
RECIACULATE ENABLE
unepate |
cLock
HorizonTaL __J,,
SYNC
SYSTEM
clear "%

LINE BUFFER
cLock
EXTERNAL CHAR/ "
LiNE CLOCK
Loanvioeo __|f o
SHIFT REGISTER

CYRSOR
e —]

GND —420 ,

NC = NO CONNECTION

A\

DPEISX

0 = Ve 145V
39| BECISTER B
SELECTA
| REGISTER
» LOAD
37 j— RAM ADDRESS
ENABLE
36— A
£ ]
3 f—a;
np—1
2 E m
RAM ADDRESS
W4 | counten
BUTPUTS/
30f— g | REGISTER
INPUTS
20f==1s,
28— ag
27f— 1y
%A
25—apn
24} LATCH CHARACTER
GENERATOR ADDRESS
| oot Rate
B ek
2= X1 | cRYSTAL
EXTERNAL
OSCILLATOR OR
20f—xz2 | wputS CLOCK (NPUTS.
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DS1628/DS3628

National
Semiconductor

DS1628/DS3628 Octal TRI-STATE®

General Description

The DS1628/DS3628 are octal Schottky memory drivers
with TRI-STATE® outputs designed to drive high
capacitive loads associated with MOS memory systems.
The drivers’ output (VQH) is specified at 3.4V to
provide additional noise immunity required by MOS
inputs. A PNP input structure is employed to minimize
input currents. The circuit employs Schottky-clamped’
transistors for high speed. A NOR gate .of two inputs,
DIS1 and DIiS2, controls the TRI-STATE mode.

Memory Support Circuits

MOS Drive
Features .

= High speed capabilities
— typ 5ns driving 50 pF & 8ns driving 500 pF
= TRI-STATE outputs ‘
= High VoH (34 V min)
* High density
— eight drivers and two disable controls for TRI-
STATE in a 20-pin package

= PNP inputs reduce DC loading on bus lines
= Glitch-free power up/down

Schematic and Connection Diagrams

EQUIVALENT INPUT EQUIVALENT QUTPUT

INTERNAL
LAGIC
CIRCUITRY

INPUT

{ONE INVERTER SHOWN ONLY)

Truth Table

Disable Input .
- Input Output
DIS 1 DIS 2
H H X z
H X X z
X H X z
L L H L
L L L H
H = high level

L = low level
X = don’t care
Z = high impedance (off)

Ovee

*>— &—O GND

Dual-In-Line Package

O ouTPUT W= M
QUT 6 =——vg ouTS
8 1 13
IN 7 e ING
9 \ B 12
ouT 8 =—vg 1 ouT?
n
w\_F— v,
TOP VIEW

Typical Application

rF————
. | |
[y DS1628 i 1
co SQM oR
LUMN b
ADDRESS | ] DSz > :
0151 DIS2 ] |
17
ROW OR L_J »|{ADORESS |
COLUMN )| Lings i
SELECT ! [
0IS1 DIS2 H
1817 mms230 |
RAM usolgza 16K DYNAMIC |
Row DS3628 | |
p———e—— . 1 |
1 ] : |
MULTIPLEX . |
CONTROL l‘D°—j | |
DIST DIS2 || l
REFRESH 051628 | i
COUNTER
€040228 DS3628 | |
| 1
—————
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DS1631/DS3631, DS1632/DS3632, DS1633/DS3633,
DS1634/DS3634 CMOS Dual Peripheral Drivers

General Description

The DS1631 series of dual peripheral drivers was
designed to be a universal set of interface components
for CMOS circuits.

Each circuit has CMOS compatible inputs with thresholds

that track as a function of V¢ (approximately 1/2 V).

The inputs are PNPs providing the high impedance
necessary for interfacing with CMOS.

Qutputs have high voltage capability, minimum break-
down voltage is 56V at 250uA.

The outputs are Darlington connected transistors. This
allows high current operation (300 mA max) at low
internal Ve current levels since base drive for the
output transistor is obtained from the load in propor-
tion to the required loading conditions. This is essential
in order to minimize loading on the CMOS logic supply.

Typical Vo = 5V power is 28 mW with both outputs
ON. V¢ operating range is 4.5V to 15V.

The circuit also features output transistor protection if
the Ve supply is lost by forcing the output into the

high impedance OFF state with the same breakdown
levels as when Ve was applied.

Pin-outs are the same as the respective logic functions
found in the following popular series of circuits:
DS75451, DS75461, DS3611. This feature allows direct
conversion of present systems to the MM74C CMOS
family and DS1631 series circuits with great power
savings.

The DS1631 series is also TTL/DTL compatible at
Vee = 5V.

Features

® CMOS compatible inputs

® TTL/DTL compatible inputs

m High impedance inputs PNP’s
® High output voltage breakdown 56V min
= High output current capability 300 mA max
| ]

Same pin-outs and logic functions as DS75451,
DS75461 and DS3611 series circuits
B Low Ve power dissipation {28 mW both outputs
“ON"" at 5V) '

Connection Diagrams (bual-in-Line and Metal Can Packages)

Vee 2 A2 X2 Vee B2 A2 X2 Vee 82 A2 X2 Vee 82 A2 X2
In I1 Is 5 8 I’ Is |5 Is |7 In |s In |1 |5 |5
l| l 2 ]J 4 II 2 3 [ |1 Iz I: 4 l1 I 2 3 Ia
Al B1 X1 GND Al B1 X1 GND Al 81 x1 GND Al 81 x1 GND
TOP VIEW - TOP VIEW TOP VIEW TOP VIEW

GND . GND
TOP VIEW TOP VIEW
(Pin 4 is etectrically connected to the case.} (Pin 4 is electrically connected to the case.)

GND GND

TOP VIEW
(Pin 4 is electrically connected ta the case.)

TOPVIEW
(Pin 4 is etectricalty connected to the case.}
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DS1644/DS3644 ,DS1674/DS3674

National
Semiconductor

Memory Support Circuits

DS1644/DS3644,DS1674/DS3674

Quad TTL-MOS Clock Drivers

General Description

The DS1644/DS3644 and DS1674/DS3674 are quad
bipolar-to-MOS clock drivers with TTL/DTL compatible
inputs. They are designed to provide high output current
and voltage capabilities necessary for optimum driving
of high capacitance N-channel MOS memory systems.

The device features two common enable inputs, a
refresh input, and a clock control input for simplified
system designs. The circuit was designed for driving
highly capacitive loads at high speeds and uses Schottky-
clamped transistors. PNP transistors are used on all
inputs thereby minimizing input loading.

The circuit may be connected to provide a 12V clock

output amplitude as required by 4k RAMs or a bV clock
output amplitude as required by 16k RAMs.

The DS1644/DS3644 contains a 1082 resistor in series
with each output to dampen the transients caused by
the fast-switching output, while the DS1674/DS3674

has a direct, low impedance output for use with or
without an external damping resistor.

Features

» TTL/DTL compatible inputs

12V clock or 5V clock driver

Operates from standard bipolar and MOS supplies
PNP inputs minimize loading

High voltage/current outputs

Input and output clamping diodes

Control logic optimized for use with MOS memory
systems

Pin and function compatible with MC3460 and
3235

m Built-in damping resistors (DS1644/DS3644)

Schematic and Connection Diagrams

Veor
EQUIVALENT INPUT

INTERNAL
INPUT

LogIC
CIRCUITRY

Vees
EQUIVALENT OUTPUT

—Ovcez

VWV

> :
>
>

AA

*
AMAN—O OUTPUT

I

* DS1644/DS3644 only

O GND

Vee

18

ouTD

15

Dual-In-Line Package
SELD EN1 EN2  SELC

14 13 12

oute

Vees

|1| Im
o
g_tu

Vee2

ouTA

|3 4 5 ]

SELA CLK RFSH SELB
IN N

TOP VIEW

4

7

T8

GND
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DS1645/DS3645,DS1675/DS3675
Hex TRI-STATE® TTL-MOS Latches/Drivers

General Description

The DS1645/DS3645 and DS1675/DS3675 are hex
MOS latches/drivers with outputs designed to drive large
capacitive loads up to 500 pF associated with MOS
memory systems. PNP input transistors are used to
reduce input currents, allowing the large fan-out to
these drivers needed in memory systems. The circuit
has Schottky-clamped transistor logic for minimum
propagation delay, and TRI-STATE® outputs which
allow bus operation.

The DS1645/DS3645 has a 15§ resistor in series
with the outputs to dampen transients caused by the
fast switching output circuit. The DS1675/DS3675
has a direct, low impedance output for use with or
without an external resistor.

The circuit employs a fall-through-latch which captures
the data in parallel with the output, thereby eliminating
the delay normally encountered in other latch circuits,
The DS1645/DS3645 and DS1675/DS3675 may be
used for input address lines or input/output data lines
of a MOS memory system.

Features

TTL/DTL compatible inputs

PNP inputs minimize loading
Capacitance-driving outputs

TRI-STATE outputs )
Built-in damping resistor (DS1645/DS3645)

Logic and Connection Diagrams

DATAA J
: Dual-In-Line Package
| { Ve ot oaar O oaae D¢ oaan O
| 16 15 ll4 13 l 12 1" lm lg
e ]
S I
mco—{— T " T T
oo~ 7 T T T ‘
R rrr i rFrrrer
S T T T T T A IN  DATAA ' 34 DATAB @3 DATAC Og GND
DATAF O—E ———————— ENBL TOP VIEW
INPUT D o 1 D ; |
ENABLE
o Do
Truth Table
INPUT QUTPUT
ENABLE DISABLE DATA OUTPUT OPERATION
1 0 1 Q Data Feed-Through
1 0 0 1 Data Feed-Through
0 0 X Q Latched to Data Present
when Enable Went Low
X 1 X Hi-Z High Impedance Output

X = Don't care
Hi-Z = TRI-STATE mode
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DS1647/DS3647, DS1677/DS3677,DS16147/DS36147,DS16177/DS36177

National
Semiconductor

Memory Support Circuits

DS1647/DS3647,DS1677/DS3677,
DS16147/DS36147, DS16177/DS36177
Quad TRI-STATE® MOS Memory l/O Registers

General Description

The DS1647/DS3647 series are 4-bit 1/0 buffer registers
intended for use in MOS memory systems. The circuits
employ a fall-through latch for datastorage. This method
of latching captures the data'in parallel with the output,
thus eliminating the delays encountered in other designs.
The circuits use Schottky-clamped transistor logic for
minimum propagation delay and employ PNP input
transistors-so that input currents are low, allowing large
fan-out to these circuits needed in a memory system.

Two pins per bit are provided, and data transfer is bi-
directional so that the register can handle both input and
output data. The direction of data flow is controlled
through the input enables. The latch control, when
taken low, will cause the register to hold the data present
at that time and display it at the outputs. Data can be
latched into the register independent of the output
disables or EXPANSION input. Either or both of the
outputs may be taken to the high-impedance state with
the output disables. The EXPANSION pin disables both
outputs to facilitate multiplexing with other 1/O regis-
ters on the same data lines.

The "B’ port outputs in the DS16147/DS36147 and
DS16177/DS36177 are open collectors, and in the

DS1647/DS3647 and DS1677/DS3677 they are TRI-
STATE. The "B’ port outputs are also designed for use
in bus organized data transmission systems and can sink
80 mA and source —5.2 mA. The “A’" port outputs in
all four types are TRI-STATE.

Data going from port A" to port ‘B"” is inverted in the
DS1647/DS3647 and DS16147/DS36147 and is not
inverted in the DS1677/DS3677 and DS16177/DS36177.
Data going from port ““B” to port “A” is inverted in
all four types.

Features

® PNP inputs minimize loading

= Fall-through latch design

® Propagation delay of oniy 16 ns
® TRI-STATE outputs

u EXPANSION control

= Bi-directional data flow

® TTL/DTL compatible

8 Transmission line driver output

Logic and Connection Diagrams

A
MULTIPLEX

B
MULTIPLEX

| CONTROL
| LoGIC

|

|

L_"—m_m%?h?___if_i}—;l

| Dual-In-Line Package
L o081
! 1 U 16
15
: Al —Z. — B4
| A _3. .14— A3
| INPUT “
: ENABLE | o 4] 13,
5 12 OUTPUT
| [ATCH — — EXP [ pisaBLE
6 1
A2 — —
10
52 — A3
[
GND — — 83
.
|
I TOP VIEW
|
|
a

INPUT QUTPUT
ENABLES DISABLES

EXPANSION

*Inverting DS1647/DS3647 and DS16147/DS36147 only
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DS1648/DS3648,DS1678/DS3678
TRI-STATE® MOS Multiplexers/Drivers

General Description

The DS1648/DS3648 and DS1678/DS3678 are quad
2-input multiplexers with TRI-STATE outputs designed
to drive the large capacitive loads (up to 500 pF)
associated with MOS memory systems. A PNP input
structure is employed to minimize input currents so that
driver loading in large memory systems is reduced. The
circuit employs Schottky-clamped transistors for high
speed and TRI-STATE outputs for bus operation.

The DS1648/DS3648 has a 15 2 resistor in series with
the outputs to dampen transients caused by the fast-
switching output. The DS1678/DS3678 has a direct,

low impedance output for use with or without an
external resistor.

Features

® TRI-STATE outputs interface direct!y with system
bus

Schottky-clamped for better ac performance

PNP inputs to minimize input loading

DTL and TTL compatible

High-speed capacitive load drivers

Built-in damping resistor (DS1648/DS3648 only)

Logic and Connection Diagrams

outpyt 15
CONTROL

Al

T D
(5}

v D]
L)
D

|

@)

Y2

a3 c(")

L)
{10 Y3

|

4
As C“l !

(12)
(13) Y4
88 O

SELECT o")—Do——oD—

Schematic Diagfam

EQUIVALENT INPUT

Dual-In-Line Package

INPUTS INPUTS
OUTPUT ey, QUTPUT e, OUTPUT
VeC  CONTROL A4 B4 Ya Al 83 Y3

16 15 14 lu ln |n ‘m ls

P e rrer
SELECT Al B1 - Y1 A2 B2 Y2 GND

ouTRUT ouTPUT
INPUTS INPUTS

TOP VIEW

EQUIVALENT OUTPUT

9 O Vee
I
|
15%
| S—AAA~—O OUTPUT
INTERNAL .
LoGIC
CIRCUITRY I
Ll
b
1
|
e .l_ _—
< * —O oND

*DS1648/DS3648 only
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DS1649/DS3649,DS1679/DS3679

National
Semiconductor
DS1649/DS3649,DS1679/DS3679

Hex TRI-STATE® TTL-MOS Drivers

General Description

Memory Support Circuits

The DS1649/DS3649 and DS1679/DS3679 are Hex ing output. The DS1679/DS3679 has a direct low imped-
TRI-STATE MOS drivers with outputs designed to drive ance output for use with or without an external resistor.

large capacitive loads up to 500 pF associated with MOS

memory systems. PNP input transistors are employed to Features

reduce input currents allowing the large fan-out to these
drivers needed in memory systems. The circuit has
Schottky-clamped transistor logic for minimum propaga-
tion delay, and TRI-STATE outputs for bus operation.

® High speed capabilities ,
® Typ 9 ns driving 50 pF
® Typ 30 ns driving 500 pF

® TRI-STATE outputs for data bussing
The DS1649/DS3649 has a 15 2 resistor in series with the ® Built-in 15 2 damping resistor (DS1649/DS3649)

outputs to dampen transients caused by the fast-switch- ® Same pin-out as DM8096 and DM74366
Schematic Diagram Truth Table
EQUIVALENT INPUT EQUIVALENT OUTPUT V:c)c
31
- I 1'
| o]
CIRCUTRY I DISABLE INPUT | 0 o | o rpur
| DIS1 | DIS2
| 0 0 0 1
I 15% QUTPUT 0 0 1 0
I | 0 1 X Hi-Z
| 1 0 X Hi-Z
. 1 1 X Hi-Z
:: I X = Don't care
1 1] Hi-Z = TRI-STATE mode
I - 1
l— ——— ] — — — _I GND
. 0

*DS1649/DS3649 only

Connection Diagram

6-BIT RAM
Dual-In-Line Package ADDRESS e

vee DIS2 INS ouTé INS ouTS  IN4 ouTa

16 15 Iu |n ||z |1| Im I!

e

1 Iz I: |A Is |s 7 I
DIST  INT  OUTY IN2 OUTZ IN3 OUT3 GND
TOP VIEW | CLOCK st
ADDRESS 0R __{

COUNT SELECT

|1

DS36148
OR
DS36179

MoS
DRIVER

DISABLE

) o3
T o | i

DS3649
0R
Ds3679

MDS
DRIVER

DISABLE

Typical Application

I
] n0ORESS
]
SR

re—=="

LIKES

MMS5270
OR
MM5280

ARRAY

|
I MOS RAM
|

: REFRESH &
ADDRESS

' LINES

053646
O0R
DS3676
MDS

COUNTER
DRIVER

ENABLE

1
S ——|

“0" ADDRESS
“1" COUNTER
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DS3643, DS3673 Decoded Quad MOS Clock Drivers

General Description

The DS3643 and DS3673 are quad bipolar-to-MOS
decoder/clock drivers with TTL/DTL compatible inputs.
They are designed to provide high output current and
voltage capabilities necessary for optimum driving of
high capacitance N-channel MOS memory systems.

The device features full decoding of input address lines
from two inputs to one of four outputs. Also featured is
the capability of expanding to three inputs to one of
eight outputs with the use of the Expansion and
Expansion inputs. Also included are clock and refresh
inputs.

The circuit was designed for driving large capacitive
loads at high speeds and uses Schottky-clamped transis-
tors. PNP transistors are used on all inputs, thereby
minimizing input loading.

The DS3643 has a 10 §2 damping resistor in series with
each output to dampen transients caused by the fast

switching output. while the DS3673 has a direct, low
impedance output, for use with or without an external
resistor.

Features

u TTL/DTL compatible inputs

® QOperates from standard bipolar and MOS supplies

® PNP inputs minimize input loading

® Full logic decoding for either two inputs to one of
four outputs or three inputs to one of eight outputs

m High voltage/current outputs

Input and output clamping diodes

® Control logic optimized for use with MOS memory
systems

® Built-in damping resistors (DS3643)

Logic and Connection Diagrams

ouT1

o

ur2
ol

aut3
o—-—:>o—o

ouT4

>

sle/slslsls]sls

Dual-In-Line Package

out 4 CLK

|

RESH

ln

EXPN OUT3 gy

o L 1s

Veor

Iu |n

D)

1)
EXPANSION [ || Iz IJ Ia Is : Is I1
Vee ouT1 Al A2 EXPN our2 GND
EXPANSION
O TOP VIEW
REFRESH
[o,
cLOCK
o .
INPUTS OUTPUTS
CcLOCK REFRESH EXPANSION | EXPANSION Az Ay ouT 1 out2 | our3 | outa
1 X X X X X 0 0 0 o
0 1 x X X X 1 1 1 1
0 0 1 0 0 0 1 0 0 0
0 0 1 0 0 1 0 1 0 0
0 0 1 0 1 0 4] 0 1 0
0 0 1 [} 1 1 0 0 0 1
0 0 1 1 X X 0 0 0 0
i} 0 0 1 X X 0 0 0 0
0 0 [} 0 X X [ 0 0 0

X =don’t care state /
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DS16149/DS36149,DS16179/DS36179

National
Semiconductor

Memory Support Circuits

DS16149/DS36149,DS16179/DS36179

Hex MOS Drivers

General Description

The DS16149/DS36149 and DS16179/DS36179 are
Hex MOS drivers with outputs designed to drive large
capacitive loads up to 500 pF associated with MOS
memory systems. PNP input transistors are employed to
reduce input currents allowing the large fan-out to these
drivers needed in memory systems. The circuit has
Schottky-clamped transistor logic for minimum propaga-
tion delay, and a disable control that places the outputs
in the logic ‘1" state (see truth table). This is especially
useful in MOS RAM applications where a set of address
lines has to be in the logic ‘1’ state during refresh.

The DS1649/DS3649 has a 15 §2 resistor in series with
the outputs to dampen transients caused by the fast-

switching output, The DS1679/DS3679 has a direct low
impedance output for use with or without an external
resistor.

Features

u High speed capabjlities
® Typ 9 nsdriving 50 pF
® Typ 29 ns driving 500 pF
® TRI-STATE outputs for data bussing
®m Built-in 15 & damping resistor (DS16149/DS36149)
® Same pin-out as DM8096 and DM74366

Schematic Diagram

EQUIVALENT INPUT

EQUIVALENT OUTPUT

INPUT

Pon g ————— ~—O Ve
M s 1
>
| )
INTERNAL
9 | LOGIC
| CIRCUITRY |
ﬂ > |:
I l :: 5%
| :l : I AAAN—O BUTPUT
iy
!
e — J >— —O onD

Connection Diagram
Dual-In-Line Package

Vee DIS2 ING ouTe INS ouTsS INg ouTa

Im lxs Iu ln Ixz In lm Is

>

3 L} 5 6 7 L}

1

N

oSt INT ouT1 N2 out2 IN3 ouT3 GND
TOP VIEW

*DS16149/DS36149 only.

Truth Table
pisasLEwneut [ T
DIS1 | DIs2
0 0 0 1
0 0 1 0
0 1 X 1
1 0 X 1
1 1 X 1

X = Don’t care
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DS75322 Dual TTL-MOS Driver
DS3622 Dual Fail-Safe TTL-MOS Driver

General Description

229¢£sd ‘2eesssa

The DS75322 is a dual TTL-MOS high speed driver. The DS75322 and the DS3622 are ideal for driving
The input structure of the device is TTL and DTL the UPD411D, MM5280 and the MM5270 4k RAMs.
compatible. A common strobe input is provided for ' :

gating the outputs to the low state. The outputs provide

high current and high voltage levels ideal for driving

MOS circuits. The DS75322 specifically meets the Features

requirements for driving N-channel RAMs where low
power dissipation is desirable when the driver is in the

® Dual positive-logic and TTL-MOS driver
low state.

® TTL and DTL compatible inputs

The DS3622 provides output fail-safe protection. ® High voltage/current outputs
Powering down Vcgit activates the fail-safe circuit, ® Operates from standard bipolar and MOS supplies
forcing the outputs to the low state. The fail-safe feature ® High speed switching
eliminates output glitches that. may occur in systems = Input and output clamping diodes
that power down Vgg1. Functionally, the DS3622 and -
"

the DS75322 are identical. Separate driver address inputs with common strobe

VOH and VoL compatible with 4k RAMs and other

The DS75322, DS3622 require 2 external PNP transistors popular MOS RAMs

per package. m. No current (leakage only) when outputs are in low
state (DS75322)

The DS75322, DS3622 are characterized for operation ® Qutputs forced to low state with loss of Vgei

from 0°C to +70°C. (DS3622)

Connection Diagram

" Dual-In-Line Package

Veer NC Y1 Veez Y2
Im 13 Iﬂ 1 10 [] 8
Positive Logic Y = AE 1 2 E] 4 Iﬁ 6 |7
Recommended PNP Transistors
2N5910, 2N5771 Al E A2 Ne GND m

TOP VIEW




DS8T26A, DS8T26 AM, DS8T28, DS8T28M

National
Semiconductor

Memory Support Circuits

DS8T26A, DS8T26AM, DS8T28, DS8T28M
4-Bit Bidirectional Bus Transceivers

Features

General Descriptidn

The DS8T26A, DS8T28 consists of 4 pairs of TRI-
STATE® logic elements configured as quad bus drivers/
receivers along with separate buffered receiver enable
and driver .enable lines. This single 1C quad transceiver
design distinguishes the DSB8T26A, DS8T28 from
conventional multi-IC implementations. In addition,
the DS8T26A, DS8T28's ultra high speed while driving
heavy bus capacitance (300 pF) makes these devices
particularly suitable for memory systems and bidirec-
tional data buses.

Both the driver and receiver gates have TRI-STATE
outputs and low current PNP inputs. PNP inputs reduce
input loading to 200 uA maximum.

Inverting outputs in the DS8T26A
Non-inverting outputs in the DS8T28
TRI-STATE outputs

Low current PNP inputs

Fast switching times (20 ns)
Advanced Schottky processing
Driver glitch free power up/down
Non-overlapping TRI-STATE

Logic and Connection Diagrams

R DS8T26A
RIE m—-«{>—
2 s
Agut : D/E
3 14
Doyt - Rour

BINO_
13
Doyt
5
Rout
12
_—_—_{)nm
] 1
Doyt Rout
7
oy O
10
Doyt
9
————L

\ DS8T28
* R D—OD—

2 15
Routr D/E

3
Doyt Ot

Rout

[ "
Dyt Ot Rout

4
oy O————

7
o)y O=

10
—O Doyt

—-——onm

Dual-In-Line Package -

L_J 16
/e = = vee
15
Rout - 1= o/e
3 1
Doyt —4 [ Rout
[} 13
n—g = bour
12
Rout = U2y
6 11
Doyt =1 [— Rout
7 10
IN— LU o
9
oo -2 l—m
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ADVANCE INFORMATION

MM54C240/MM74C240 Inverting Outputs
MM54C244/MM74C244 Non-Inverting Outputs :
Octal Buffers and Line Drivers with TRI-STATE® Outputs

General Description

These octal buffers and line drivers are monolithic com-
plementary MOS (CMOS) integrated circuits with TRI-
STATE® outputs. These outputs have been specially
designed to drive highly capacitive loads such as bus-
oriented systems. These devices have a fan-out of 6 low
power Schottky loads. A high logic level on the output
disable control input G makes the outputs go into the
high impedance state.

Features

= Wide supply voltage range — 3V to 15V
« High noise immunity — 0.45 VG typ

= Low power consumption

= High capacitive load

= TRI-STATE® outputs

= |nput protection

®» TTL compatibility

u 20-pin dual~in-|inve package

Connection Diagrams

vee b m 288 1Y2

(rop

IZO 19 18 1 18

VIEW)

2R3 1v3 22 14 m

6 7 8

15 1At 2v4  1A2 2Y3 1A3 2v2 1A4 2¥4  GND
MM74C240
_ (TOP VIEW)
vee 28 vt 2a Y2 2A3 1¥3 22 V4 2A1
20 19 18 7 16 15 1 13 12 { n

rV

Y
i

| 1 2 3 ] 5 [} 7 8 9 10
1E 1A1 2v4 1A2 Y3 1A3 2Y2 1A 2v4 GND
MM74C244

9

-27
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MM54C373/MM74C373, MM54C374/MM74C374

National
Semiconductor

Memory Support Circuits

MM54C373/MM74C373 TRI-STATE® Octal D-Type Latch
MM54C374/MM74C374 TRI-STATE® Octal D-Type Flip-Flop

’

General Description

The MM54C373/MM74C373, MM54C374/MM74C374
are integrated, complementary MOS (CMOS), 8-bit
storage elements with TRI-STATE® outputs. These
outputs have been specially designed to drive highly
capacitive loads, such as one might find when driving
a bus, and to have a fan-out of 1 when driving standard
TTL. When a high logic level is applied to the OUTPUT
DISABLE input, all outputs go to a high impedance
state, regardless of what signals are present at the other
inputs and the state of the storage elements.

The MMB54C373/MM74C373 is an 8-bit latch. When
LATCH ENABLE is high the Q outputs will follow the
D inputs. When LATCH ENABLE goes low, data at the
D inputs, which meets the set-up and hold time require-
ments, will be retained at the outputs until LATCH
ENABLE returns high again.

The MM54C374/MM74C374 is an 8-bit, D-type, positive-

edge triggered flip-flop. Data at the D inputs, meeting .

the set-up and hold time requirements, is transferred to
the Q outputs on positive-going transitions of the
CLOCK input.

Both the MM54C373/MM74C373 and the MM54C374/
MM74C374 are being assembled in 20-pin dual-in-line
packages with 0.300" pin centers.

Features

= Wide supply voltage range
High noise immunity
Low power consumption
TTL compatibility

3.0V to 15V
0.45 V¢e typ

fan-out of 1 driving
standard TTL

Bus driving capability

TRI-STATE outputs

Eight storage elements in one package

Single CLOCK/LATCH ENABLE

DISABLE control inputs

® 20-pin dual-in-line package with 0.300" centers takes
half the board space of a 24-pin package

and OUTPUT

Connection Diagrams

MM54C373/MM74C373
Dual-In-Line Package
Sem— e
m—zﬁ—n
D1—2
D2—t 0
b
02—1—5—0
ua—-—s-ﬂ:—u
03 ! d D
D4 : D
frp—l a
onp =L ‘

TOP VIEW

MM54C374/MM74C374
Dual-In-Line Package

QUTPUT 1

DISABLE_'-I > Ve
a1 —2] - 2 r_ LY
CLOCK< |=@=4>CLOCK
3 p [ 18
D1 [} ] D8
pa—2 0 o= o

5 CLOCK<|—@—{>CLOCK
02 e—ed o (i} = 18_07
03— L0 - 15 _ a6
CLOCK<|=@=4>CLOCK
7 p 14
03 ] D D6
pa—2 L] 0 L

cLOCK<|~4~{>CLocK
12
1
— cLock

TOP VIEW
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PACKAGES

Dual-In-Line Packages

(N) Devices ordered with “N” suffix are supplied in molded dual-in-line package. Molding material is EPOXY B2, a highly
reliable compound suitable for military as well as commercial temperature range applications. Lead material is Alloy 42
with a hot solder dipped surface to allow for ease of solderability.

(J) Devices ordered with the *J” suffix are supplied in a ceramic dual-in-line package. The body and lid of the package are
made of ceramic. Hermeticity is accomplished through a high temperature sealing glass. Lead material is tin-plated
kovar.

(D) Devices ordered with the “*D” suffix are supplied in glass/metal dual-in-line package. The top and bottom of the package
are gold-plated kovar. The side walls are glass, through which the leads extend forming a hermetic seal. The kovar leads
may be either gold or tin-ptated.

(Q) Devices ordered with the “Q” suffix are supplied in a glass/metal dual-in-line package with a round quartz window.

Note: Alldimensionsexpressed as _inches
(miilimeters)
| 1100
@iam MAX 2450
M Mk
27 [1] [oo] [is] [1s] [17] [e] [1s] [a] [3] [17]
PNNO 0385 0398
N . (8.779) {10.109)
"’""_\. MAX  MAX
' NROREECRORORURDEOETRD —L
0.165
0.050 @.191)
P iz | MAX' ,120-0.050
I 3 . 1 T {0508-1.524)
45° TYP —
00080015 || f § )
{0.203-0.381) -
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Physical Dimensions
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