TTL SERIES 54/74, 54S/74S
MEMORIES READ-ONLY MEMORIES

BULLETIN NO. DL-S 7512259, MAY 1975
256 BITS (32 WORDS BY 8 BITS)

e Mask-Programmed Memories That Can Replace PROMs 88A
e Full On-Chip Decoding and Fast Chip Select(s) Simplify System DO 1 1] U D16 Vee
Decoding po 2 2] 15 5§

e All Schottky-Clamped ROMs Offer DO 3 3% 314 ADE
—Choice of 3-State or Open-Collector Qutputs DO4 4 ™13 ADD
—P-N-P Inputs for Reduced Loading on System Buffers/Drivers D05 5] 312 ADC

e Applications Include: D06 6(] D11 ADB
—Microprogramming Firmware/Firmware Loaders po7 7] M10 ADA
—Code Converters/Character Generators GND 8] N9 DO8
—Translators/Emulators
—Address Mapping/Look-Up Tables 1024 BITS {256 '\:v807nos BY 4 BITS)

TYPE NUMBER (PACKAGES) TYPE OF BIT SIZE TYPICAL ACCESS TIMES
-55°Cto 125°C| 0°Ct070°C | OUTPUT(S) |(ORGANIZATION) CHIP-SELECT | ADDRESS ADG 1(] U 16 Voo
SN5488A(J, W) |SN7488A(J, N) | Open-Collector 256 Bits 22 ns 26 ns ADF 2(] 216 ADH
(32w x88) ADE 3(] 14 §2
1024 Bits s
SN54187(J, W) |SN74187(J, N} | Open-Coliector 20 ns 40 ns AD D 4( (13 S1
(256 W x 4 B) AD A 5< :)12 DO 1
SN545270(J) SN748270(J, N) | Open-Coliector 2048 Bits 15 ns 45 ns ADE 6 :> .
SN545370(J) _ |SN74S370(J, N) 3-State (512 W x 4 B) . g DO 2
SNB4S271(J)  |SN74S5271(J, N) | Open-Collector 2048 Bits 15 s 45 ns ADC 7 10 Do3
SN548371{J) SN74S8371(J, N) 3-State (2566 W x 8 B) GND 8(: :t 9 DO4
description 2048 BITS (?5‘1227?9 :335 BY 4 BITS)
These monolithic TTL custom-programmed read-only memories (ROMs) are
particularly attractive for applications requiring medium to large quantities of the ADG 1(] U 316 Vce
same bit pattern. Plug-in replacements can be obtained for most of the popular TTL ADF 2] 15 ADH
PROMs. ADE 3(] 514 AD!
The high-complexity 2048-bit ROMs can be used to significantly improve system ADD 4] 13§
bit density f9r fix.ed memory' as all are offgred in compact 16- or 20-pin dual-in-line AD A 5(] 12 pot
packages having pin-row spacings of 0.300-inch. ADE 6] N1t 002
The Schottky-clamped versions offer considerable flexibility for upgrading existing ADC 7] 510 pos
designs or improving new designs as they‘feature improved performance; plus, they GND 8 Ne po4
offer low-current MOS-compatible p-n-p inputs, choice of bus-driving three-state or

open-coliector outputs, and improved chip-select access times. 2048 BITS (256 WORDS BY 8 BITS)

Data from a sequenced deck of data cards punched according to the specified '$271,°8371

format are permanently programmed by the factory into the monolithic structure AD A 1( D20 v
for all bit locations. Upon receipt of the order, Texas Instruments, will assign a cc

special identifying number for each pattern programmed according to the order. ADB 2] 219 ADH
The completed devices will be marked with the appropriate Tl special device ADC 3(: 318 ADG
number. It is important that the customer specify not only the output levels desired ADD 4(] 17 ADF
at all bit locations, but also the other information requested under ordering _
instructions. ape 5] 16 52

. ] po1 & 15 51
The three-state outputs offer the convenience of an open-collector output with the D02 7] :> 14 po8
speed of atotem-pole output: they can be bus-connected to other similar outputs
yet they retain the fast rise time characteristic of the TTL totem-pole output. The 003 8(] 13 DO7
open-collector outputs offer the capability of direct interface with a data line DO4 o(] >12 pO6
having a passive pull-up. GND 10(] 111 DOSB

Word-addressing is accomplished in straight positive-logic binary and the memory
may be read when all S inputs are low. A high at any S input causes the outputs

to be off. Pin assignments for all of these memories
are the same for all packages.

Integrated Schottky-Barrier diode-

TEXAS INSTRUMENTS clamped transistor is patented by

INCORPORATED Texas Instruments. U. S. Patent
POST OFFICE BOX 5012 o DALLAS, TEXAS 75222 Number 3,463,975.



SERIES 54/74, 54S/748
READ-ONLY MEMORIES

functional block diagrams
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‘88A ‘187, 'S271, 'S371
WORD ADDRESS TABLE WORD ADDRESS TABLE
INPUTS INPUTS
WORD [~ WORDTGFEDCBA
0 [
I 1Lttt eLH
1 L L L L oH 2L LLLLLHL
2 L L L H L 3L L L L L L HH
3 L L L HH 4ttt LHLL
2 T U a L L 5{LLLLLHLH
5 CLoH oL on 6 L LLLLHHL
. 7JL L LLLHHH
8 L H H oL 8 [LLLLHLLL
7 L L H HH
8 L H L L L Words 9 thru 250 omitted
Words @ thru
26 omitted 250 |HHHHHLEHH
I 252 |[HH HHHHLL
263 |[HH HHHHLH
8 |H H H L L 254 |[HH HHHHHL
29 |H H H L H 266 |lH HHHHHHH
30 [H H H H L
31 [H H H H H

Word selection

I |
? 1? m
DO4 003

SNI545371, SN74S371
Same as SN54S271, SN745271 except

outputs are as shown below:

'$270, 'S370
WORD ADDRESS TABLE

INPUTS
WORDI TG F EDCB A
OfL L LLLLLLL
1L L LLLLLLH
2L LLLLLLHL
3Lt L L L L LLHH
4 |LLLELLHLL
5§ |L L LLLLHLH
6 |L L LLLLHHL
72 L L L L L LHHH
8 |LLLLLHLLL
Words 9 thru 506 omitted
507 jH HHHHHLEHH
508 |lHHHHHHHLL
609 |[HHHHHHHLH
610 |[HH HHHHHHL
511 ([HHHHHHHHH

least-significant bit progressing alphabetically through the address inputs to the most-significant bit.

is accomplished in a conventional positive-logic binary code with the A address input being the

10
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SERIES 54/74, 54S/74S
READ-ONLY MEMORIES

schematics of inputs and outputs

‘88A, '187 ‘88A ‘187
EQUIVALENT OF TYPICAL OF TYPICAL OF
EACH INPUT ALL OUTPUTS ALL OUTPUTS
Vee - OUTPUT
6 k2 NOM OUTPUT
INPUT —_ B 1,
Vedd
‘S270, 'S271, 'S370, ‘S371 'S270, 'S271 '$370, 'S371
EQUIVALENT OF TYPICAL OF TYPICAL OF
EACH INPUT ALL QUTPUTS ALL OUTPUTS
Vee — - —-
- Vee
58 2 NOM
— OUTPUT
-
s
INPUT ) oUTPUT
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voitage, Ve (see Note 1) . . . . . . . . . . . oL Lo 7V
Inputvoltage . . . . . . . L L Lo Lo L oL 55V
Off-state output voltage e e e 55V
Operating free-air temperature range: SN54’, SN54S’ Circuits (see Note 2) . . . . . . . . . . —55°C to 125°C
SN747,SN74S’ Circuits . . . . . . . . . . . . . . .. 0°Cto 70°C
Storage temperature range . . . . . . . . . . e e e e e e e ~65°C to 150°C

recommended operating conditions

‘88A ‘187, "S270, '$271 ‘8370, ‘'S371
MIN NOM MAX | MIN NOM MAX | MIN NOM MAX UNIT

Supply voltage, Vg SN54' 4.5 5 5.5 45 5 5.5 4.5 5 5.5 v
(See Note 1) SN74' 4.75 5 5.25 | 4.75 5 5.25 | 4.75 5 5.25
High-level output voitage, VoH 5.5 55 55| V
High-level output SN54' -2
current, 1(,H4 SN74' —6.5 mA
Low-level output current, || 12 16 16 | mA
Operating free-air temperature, SN54’ —55 126 | —55 1256 | —565 1256 oc
Ta (See Note 2) SN74' 0 70 0 70 0 70

NOTES: 1. Voitage values are with respect to network ground terminal.
2. An SN54187 in the W package operating at free-air temperatures above 111°C requires a heat sink that provides a thermal
resistance from case-to-free-air, Rgca, of not more than 46°C/W.

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



SERIES 54S/74S
READ-ONLY MEMORIES

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

'$270, 'S271 8370, 'S371
PARAMETER TEST CONDITIONST UNIT
MIN _ TYPE MAX [ MIN  TYPE MAX
Viy High-level input voitage 2 2 \%
Vi Low-level input voltage 0.8 08| V
Vik Input clamp voltage Vce = MIN, 1y = ~18 mA —1.2 -1.21 V
. Vee = MIN, ViH=2V,
VOoH High-level output voltage 2.4 \Y
ViL=08V, IgH=MAX
Vee=MIN. | =24V 50 BA
10H High-level output current ViH=2V,
ViL=08V VoH=55V 100 uA
Vee = MIN, ViH=2V,
VoL  Low-level output voltage 0.5 05} V
ViL=0.8V, IgL=MAX
Off-state output current, \/ =MAX, Vig=2V,
lozH ‘ p ‘ cc IH 50 | wA
high-level voltage applied Vpo=24V
Off-state output current Vee = MAX, V=2V,
lozL . —50 | wA
low-level voltage applied Vpo=05V
1 Input current at maximum input voltage | Voc = MAX, V| =55V 1 1] mA
hH High-level input current Vee = MAX, V=27V 26 25| uA
he Low-level input current Vee = MAX, V=05V —0.26 —0.256 | mA
los Short-circuit output current § Vee = MAX —-30 -100 | mA
lce Supply current Vce = MAX,  See Note 4 105 155 105 155 { mA
Vec =5V, Vo=5V,
Co Off-state output capacitance ¢ C? MH 0 6.5 6.5 pF
= z

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fAl typical values are at Vo =5 V, T = 25°C.

¥Not more than one output should tﬁshorted at a time and duration of the short-circuit should not exceed one second.

NOTE 4: With outputs open and CS input(s) grounded, lcc is measured first by selecting a word that contains the maximum number of
programmed high-level outputs; then by selecting a word that contains the maximum number of programmed low-level outputs.

switching characteristics over recommended ranges of Ta and VCC (unless otherwise noted)

TEST SN54S270 SN74S8270 SN548370 SN74S8370
PARAMETER CONDITIONS SN54S271 SN748271 SN548371 SN748371 | UNIT
TYPE MAX | TYPE MAX |TYPE MAX |TYP MAX
talad) Access time from address 45 95 45 70 ns
ta(§) Access time from chip select {enable time) RL1 - 3009, 15 45 15 30 ns
Propagation delay time, See Figure 1
tprH  low-to-high-level output 15 40 15 25 ns
from chip select (disable time)
ta(ad) Access time from address C = 30 pF, 45 95 45 70 ns
ta( §) Access time from chip select (enable time) See Figure 2 15 45 15 30 ns
CL = 5pF,
Ltpxz Disable time from high or low level S:e Figure 2 10 40 10 25 ns
Fan typical valuesare at Voo =5V, Ta = 25°C.
12 TEXAS INSTRUMENTS
INCORPORATED
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SERIES 54/74

READ-ONLY MEMORIES

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

‘88A ‘187
PARAMETER TEST CONDITIONST UNIT
MIN TYPF MAX | MIN TYPE MAX
ViH High-ievel input voltage 2 2 \
ViL Low-level input voltage 0.8 08 V
Vik Input clamp voltage Vee =MIN, 1) =-12mA -15 -15] V
. Ve = MIN, Vig=2V,
loH High-level output current 40 40 uA
Vi =08V, VpoH=55V
Vee=MIN, 15 = 12ma 02 04 0.4
VoL Low-level output voltage VIH=2V, \
ViL =08V loL =16 mA 0.45
1 Input current at maximum input voltage Vee =MAX, V=55V 1 1{ mA
WH High-level input current Vee =MAX, V=24V 25 40| uA
e Low-level input current Vee = MAX, V=04V -1 =11 mA
Ice Supply current Vee = MAX,  See Note 3 64 80 92 130 | mA
Co Off-state output capacitance VE:? ;2:' Vo=sYV, 6.5 6.5 pF

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Al typical values are at Ve =5 V, T4 = 25°C.

NOTE 3: With outputs open and Eé input(s) grounded, lcc is measured first by selecting a word that contains the maximum number of
programmed high-level outputs, then by selecting a word that contains the maximumnumber of programmed low-level outputs.

switching characteristics, Vcc =5V, Ta = 25°C

(See Note B) I\

Figure 1, Load Circuit For Open-collector
Outputs

probe and sig

. L
capacitance. /T\ Cp
All diodes
are IN 3064.

'88A ’
PARAMETER TEST CONDITIONS 187 UNIT
TYP MAX | TYP MAX
ta(ad) Access time from address Cp = 30 pF, 26 45 40 60 ns
ta( ) Access time from chip select {enable time) R|1 =400 Q ('88A) 22 35 20 30 ns
Propagation delay time, 300 2 ("187)
tPLH low-to-high-level output RiL2=6009, 22 35 20 30 ns
from chip select (disable time) See Figure 1
parameter measurement information
4 vee
S1
TEST </
POINT
© SE R =300 £
Vee
FROM OUTPUT “
UNDER TEST il
Ris ) 4
FROM OUTPUT
UNDER TEST :: 1 k&2 L 4
Note: C| includes
Cy =30 pF Rp2 =600 % L 4

Figure 2. Load Circuit For 3-state

Outputs
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SERIES 54/74, 54S/748
TTL READ-ONLY MEMORIES

ORDERING INSTRUCTIONS

Programming instructions for these read-only
memories are solicited in the form of a sequenced
deck of standard 80-column data cards providing the
information requested under ‘‘data card format,”
accompanied by a properly sequenced listing of these
cards, and the supplementary ordering data. Upon
receipt of these items, a computer run will be made
from the deck of cards which will produce a complete
function table for the requested part. This function
table, showing output conditions for each of the
words, will be forwarded to the purchaser as verifica-
tion of the input data as interpreted by the computer-
automated design (CAD) program. This single run
also generates mask and test program data; therefore,
verification of the function table should be
completed promptly.

Each card in the data deck prepared by the purchaser
identifies the words specified and describes the levels
at the outputs for each of those words. All addresses
must have all outputs defined and columns designated
as “blank” must not be punched. Cards should be
punched according to the data card format shown.

SUPPLEMENTARY ORDERING DATA

Submit the following information with the data
cards:

a) Customer’s name and address

b} Customer’s purchase order number

¢} Customer’s drawing number.

The following information will be furnished to the
customer by Texas Instruments:

a) T! part number

b) Tl sales order number

c) Date received.

‘88A DATA CARD FORMAT (32 CARDS)

Column

15
16-19
20
21-24
25
26-29
30
31-34
35
36-39
40
41-49
50-51

52
53-55

56
57-58
59
60-61
62-66

67-68
69-80

Punch ““H” or “’L" for output DO 6.
Blank
Punch “H"” or ”’L" for output DO 5.
Blank
Punch ““H" or “‘L” for output DO 4.
Blank
Puynch “H"” or "L"” for output DO 3.
Blank
Punch “H" or “L" for output DO 2.
Blank
Punch ““H” or "’L" for output DO 1.
Blank

Punch a right-justified integer representing the
current calendar day of the month.

Blank

Punch an alphabetic abbreviation representing the
current month,

Blank

Punch the last two digits of the current year.
Blank

Punch SN’

Punch a left-justified integer representing the
Texas Instruments part number. This is supplied
by the factory through a T sales representative.

Blank

Preferably these columns should be punched to
reflect the customer’s part or specification-control
number. This information is not essential.

‘187 DATA CARD FORMAT (32 CARDS)

1-2  Punch a right-justified integer representing the Column
itive-logic bi input address (00-31) for the
pzssd'\;i:szgiﬁedlzzr:h; Saurd ( ) 1- 3 Punch a right-justified integer representing
w ' the binary input address (000-248) for the
3-4 Blank first set of outputs described on the card.
5 Punch “H” or “L" for output Y8. H = high- 4 Puncha """ (Minus sign)
voltage-level output, L = low-voltage-level output 57 Punch a right-justified integer representing
the binary input address (007-255) for the
6-9 Biank last set of outputs described on the card.
10 Punch ““H” or “’L" for output DO 7. 8- 9 Blank
11-14 Blank
14 TEXAS INSTRUMENTS

NCORPORATED
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SERIES 54/74, 54S/74S
TTL READ-ONLY MEMORIES

ORDERING INSTRUCTIONS

1013 Punch “H”, “L”, or “X" for bits four, 69-80 Preferably these columns should be
punched to reflect the customer’s part or
specification-contro! number. This informa-
tion is not essential.

three, two, and one (outputs DO 4, DO 3,
DO 2 and DO 1 in that order) for the first
set of outputs specified on the card.

H = high-voltage-level output, L = low- ‘S270, ‘'S370 DATA CARD FORMAT (64 CARDS)
voltage-level output, X = output level
irrelevant, Column
14 Blank 1-3 Punch a right-justified integer representing
the binary input address (000-504) for the
15-18  Punch "H", “L", or "’X" for the second set first set of outputs described on the card.
of outputs. - .
4  Puncha ="' (Minus sign)
19  Blank o
) 5-7 Punch a right-justified integer representing
20-23  Punch “H", “L", or “'X" for the third set of the binary input address {007-511) for the
outputs. last set of outputs described on the card.
24 Blank 8-80 Same as the ‘187 data card format.
25-28  Punch ““H” "L", or X" for the fourth set
of outputs. ‘§271, 'S371 DATA CARD FORMAT (64 CARDS)
29  Blank
Column
30-33  Punch "H”, “L”, or “X" for the fifth set of P .
outputs. 1- 3 Punch a right-justified integer representing
the binary input address (000-252) for the
34  Blank first set of outputs described on the card.
35-38 Punch “H", L", or X' for the sixth set of 4 Puncha’—" (Minus sign)
outputs.
3 Blank 5- 7 Punch a right-justified integer representing
9 an the binary input address (003-255) for the
40-43  Punch “H™, “L", or X" for the seventh set last set of outputs described on the card.
of outputs.
8- 9 Blank
44 Blank
10-17 P h “H" L' sing s . .
45-48 Punch “H”, “L", or "X for the eighth set une L L, or "X for bits eight,
of outputs, seven, six, five, four, three, two, and one
(outputs DO 8, DO 7, DO 6, DO 5, DO 4,
43  Blank DO 3, DO 2, and DO 1 in that order) for the
50561  Punch a right-justitied integer representing first set of outputs specified on the card.
the current calendar day of the month. H = high-voltage-level output, L = low-
52 Blank voltage-level output, X = output level
. . irrelevant,
53-65  Punch an alphabetic abbreviation
representing the current month. 18 Blank
56  Blank 19-26  Punch “H”, “L", or “X" for the second set
. of outputs.
57-58  Punch the last two digits of the current
year. 27 Blank
59  Blank 28-35 Punch “H”, “L", or “X" for the third set of
6061  Punch “SN" outputs.
36 BI
62-66 Punch a left-justified integer representing ank
the Texas Instruments part number. This is 37-44  Punch "H", “L”, or X" for the fourth set
supplied by the factory through a T} sales of outputs.
representative. 45.49 Blank

67-68 Blank
50-80 Same as the ‘187 data card format.

PRINTED IN US A

Tt cannot ossume any responsihility for any circuits shown
or represent that they are free from patent infringement. TEXAS INSTRUM EN TS 15
INCORPORATED
TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.



