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SCHOTTKY+ SERIES 548/745
PROMS PROGRAMMABLE READ-ONLY MEMORIES
e Choice of Three-State or Open Coilector
o Titanium-Tungsten (Ti-W) Fuse Links for Fast Outputs

Low-Voltage Reliable Programming

e PNP Inputs for Reduced Loading on System

Buftfers/Drivers

e Full Decoding and Chip Select Simplify
System Design s Applications Include:
e Power-Down Versions ('S450, ‘S451) Can Microprogramming/Firmware Loaders
Reduce System Power Requirements gode F‘:“"?’E‘e’s{ Character Generators
. - ranslators/Emulators
L] .
Fast Chip Select to Simplify System Decode Address Mapping/Laok-Up Tables/ ol (
I
TYPE NUMBER (PACKAGES) TypicaL PERFORYMNICE .
BIT SIZE ouTPUT ATCESS T o
—55°C to 125°C 0°C t0 70°C (ORGANIZATION) | CONFIGURATION Lo plrre msswm:o!:
-
SNEAS46003] SN74545003 N1 5192 bits three state - = oorro0r
S
SN5454511) SNTASABIINI /| 1024 W88 open-cofector " " ™
SN545478(J) SN74S478(IN) 8192 bits three-state B PR o
SN545479(4) SN7454731.N) 1024 Wx 88 open-collector rm A "j) W
N5452708(J SN7452708LLN) [, 8192bit three-stat
SNSAS2708LY | SN7ASZTORLT M, e TR S0e 45 ns 20 s 600 mW
[SN5as37081d]__| SN74s37oBINIVl  102awxsa- open-collectar .
SN545476(J) sN74sa76taN) VY 4096 bits three-state 75
SNG4S4T7() SN745477(J.N} 1024 W x 4B open-collectar ™
1Power down
SN545/745476 3.5 OUTPUTS SNSAS/745478 2§ OUTPUTS SN54S/72452708 3.5 OUTPUTS  SN54S/745450 35 OUTPUTS
SN545/745477 0-C OUTPUTS SN545/745479 0-C OUTPUTS SN64S/7453708 0-C OUTPUTS  SN54S/745451 0-C OUTPUTS
4096 BITS 8192 BITS 8192 BITS 8192 8ITS
(1024 WORDS BY 4 BITS) (1024 WORDS BY 8 BITS) (1024 WORDS BY 8 BITS) {1024 WORDS BY 8 BITS!
‘5476, 5477 ‘5478, '3479 '$2708, ‘53708 5450, ‘5451
ADG 1 ® v T - T 1
ADE T W % A:cn LA Javee aom '[! ET [] mvee .n»ud Avee
ADE 3 [> 18 A0t a6 2 Dzt aos 2] i D 30 20 7] naot
ADD 4 P15 aD s 203 Doy aor ) Jzaos  aos 2] Py
aDA 5 D po A“'E %1':' mr‘E %r'-c AnEAE e
ADB 8 13 DO2 AG D 4 »ns 7 0D 5 08 1 ADD 5 LY
apbc 7 12 o3 we s [} s 1 ance [ e e e 2
3 os | 1 ooe e 1] Muws e avo- [ rne wo s [f us z
GND § iDw 52 w ] []woos a0 a ] {J 17008 w04 ] 1o0n
MAXIMUM DELAY TIMES et ’E %“‘”’ vor 2 ] [Jwoor  oo1 ] woor
oz woos ooz m (] Drusos  oo2w] o0
LY:E’ AD][:’RESS :)N mf:me e wos  soan (] woos  opam ] oos
§N34:’ 60 :: 30 :Z 30 o ! oot w0 [j peos oo [} noos
description

These monolithic TTL programmable read-only memories (PROM’s) features titanium-tungsten (Ti-W) fuse links with
each link designed to program with a 100 microsecond pulse. They atfer considerable flexibility for upgrading existing
designs or improving new designs as they feature full Schottky clamping for imm oved performance, low-current
MOS-compatible p-n-p inputs, and choice of bus-driving three-state or open-collector outputs. Additionally, the 'S450,
‘5451 features dual enable/disable inputs which power-down ar power-up the PROM providing additional cost
in power-sensitive applications. The power-down and power-up functions are sequenced to occur with the
outputs at a high impedance.

effectiveness

Data can be electrically programmed, as desired, at any bit location in accordance with the programming procedure
specified. These new PROM's are supplied with a high togic-level output condition stored at each bit location. The
programming procedure open-circuits Ti-W metal links, which reverses the stored logic level at selected tocations. The
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SERIES 545/74S
PROGRAMMABLE READ-ONLY MEMORIES

\cedure is irreversible. Once altered, the output for that bit location is permanently programmed. Qutputs never
'ing been altered may later be programmed to supply the oppesite autput level. Operation of the unit within the
ommended operating conditions will not alter the memory content. Active level(s) at the chip-select(s) or memory
\ble {E) input(s) activates all of the outputs, and the 'S450, ‘S451 memory enable will initiate a power-up sequence.
inactive level at any chip-select or memory enable input causes all outputs to be off, and the memory enable wifl
siate a power-down sequence. The three-state output offers the convenience of an open-collector output with the
ed of a totem-pole output; it can be bus-connected to other similar outputs vet it retains the fast rise time
\racteristic of the TTL totem-pole output. The open-collector output offers the capability of direct interface with a
a line having a passive pull-up.

te maximum ratings over operating free-air temperature range (unless otharwise noted)

upply voltage A"
wput voitage . . . .86V
.58V

sff-state output voltage S T .
)perating free-air temperature range: SN64S’ Circuits . . . . . .« - = - - - —55°C 10 125°C
SN7AS Cirouits - . . . . . - - - . . . . . 0Cw70C
torage temperature range - —65°C to 150°C

mended conditions for programming

ALL OTHER
PARAMETER 5450, 451 TYPES UNIT
MIN NOM MAX
MIN NOM MAX
See Note 1 Steady state s8 6 625 475 (B )5.25 v
voltage. Vg (See Note 1) During pragramming 8 7 125 575 B 625
High level, Vix 24 5] 24 s
5 input voltage v
Law level, Vi 0.0 05 |00 08
1o disable 976 10 10.25'9.75 10 10.257
ot voltage. Vs to enable [ 05 |00 os | ¥
ation of all ouTpuTs axcept the one 10 be programmed 00 05 |00 05 | V
2 applied (o output 10 be programmed, Voip.) {See Note 21 16.75 17 17.25Y 1635 17 17.25M Vv
rming ramp (10% 10 90% times Rise time, 1, 108 50 | 101 50
VS, and VOlpr} Fall time. 1y D 10 v
a0 of VQ(pr) Programming pulse (See Figure 3) 98 100 107| @8 100 10° us
ming duty cycle 2% 35 2% 35 | %
+ temperature 0 55 | 0 55 °c

f Absolute maximum ratings.
1 This minimurmn rise time applies only for the Vg(py) FaMP.

NOTES: 1. Voltage values sre with raspect to network ground tarminal
2 AN bit locations contain_a high fogic tevel and programming a bit changes the output of the bit to low lagic tevel.
3. Programming is guaranteed if the pulse spplisd is 98 s in duration.

y-step programming procedure

Apply steady-state supply voltage and address the word to be programmed.

. Enable the PROM and verify that the bit location needs to be programmed. If not, proceed to the next bit.

i If the bit requires programming, increase VCC by 1 volt [minimum current capability should be 200 mA) and
disable the outputs by applying 10 volts to chip-select inputs. Minimum chip-select input current capabilities

should be 5 mA.

[ Only one bit location is programmed at a time. Connect each output not being programmed to a 0 to 0.5 volt
source. Apply the VQ(pr) voltage pulse specified in the table to the output to be programmed. Minimum current
capability of the programming output supply (during programming} should be 200 mA. See programming
sequence of Figure 1.

3. After the X pulse is completed, disconnect the output that was programmed. Then, remove the 0 ta 0.5 voit

source from the remaining outputs.
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SERIES 54S/74S
PROGRAMMABLE READ-ONLY MEMORIES

The chip-select inputs may be taken to a low logic level (to permit program verification).

One micrasecond after the chip select inputls) reach low logic level Ve should be decreased 1 V at which
verification can be accomplished by measuring Vo at the programmed output.

8. At a Y pulse duty cycle of 35% or less, repeat steps 1 through 7 for each output where it is desired to program a
bit.

~o

NOTE: Only one programming attempt per bit is recommended.

p——— ¥ —————ape———————— 3Y TYPICAL ——} |

L "v:‘" REMOVE Vee TO |
; REDUCE AVERAGE sv
vee { bs POWER S — — — — — 5v
I :I —————————— -ov
! |_vemiFy neep
[~ 10 PROGRAM !
[ !
ADDRESS _/
‘u-mu—J‘ e
{
S
! I
u‘neg —V——‘\I
AN
fexed
1
o |
| 17 Vo jpn1
OUTPUT TO BE \
PROGRAMMED e ___ A m o e e o
v 1OPENOR 0 V)
‘460 ‘8481 'BATS, 52708 "$479, ‘53708 '5476 ‘SA77
PARAMETER uNnIT
MIN_NOM MAX [MIN NOM MAX [MIN NOM MAX [MIN NOM MAX [MIN NOM MAX |MIN NOM MAX
Supplyvoltage, [SN545[58 6 65]658 6 65| 45 5 55| 46 5 55| 45 5 55| a5 5 5% v
Vee SN745| 58 6  625) 58 6 625|475 5 526|475 5 6251475 5 525(47 5 525
High-tevel autput|SN545 -2 -2 -2 A
m
current, Ign___[SNT74S —3.2 3.2 3.2
Low-tevel
ovtevel output 12 12 12 12 16 16| ma
current, g
Operating free-air SN54S [ 55 126 [ 55 125 |58 125 | -55 125 [ -5§ 125 | -58 5] .
temperature, Ta [SN745| @ 70 o 70 [ 0] o 70 [ 70 0 70
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
‘5450, ‘5476, "S461, ‘5477
PARAMETER TEST CONDITIONST 5478, 52708 'S479,°53708 _|uNIT
MIN TYPL MAX | MIN TYPT MAX
Vin High-level input voltage 2 2 v
ViL Cowlevel input voliage 0B 08| Vv
Vik Tnput clamp voltage Vg = MIN, =18 mA "2 T2 v
% High-levet autput valt Ve = MIN, Vinr2v, 24 34 v
oH nanlevel autput valisee VL S0BYV. gy =MAX
Ve - MR, VIH-2V,
! val’ v
Vou Low-leve! output voltage Vie-08Y.  lon s max o5 05
OzH. OfF-state output curcent, Voo sMaX T vg=24v 50 SO0 .
oM high-leve! voltage applied ViH=2Vv. [ Vp-55V 0|
ozt Gl state output current, VCC s MAX.  Vig-2V. Teo -
low. leve! valtage applisd Vg =05V
Trpul current at maximum
I Voo =MAX, V=55V 1 1| ma
input voltage
i High-favel nput corrent Voo rMAX, v =27V 25 25| ua
Im Low level nout current Voc - MAX, V=05V ~250 250 | uh
[ Short. * putput vy Vg = MAX Sneas 2 ~1%0 mA
etcucur ut curran -
os prireweut output cutre cc SN7as. 15 10
; sanoty current Ver - AX 4096-81T PROM 95 140 95 _1ant
cc i cc 8192817 PROM 120 120 "

TEor conditions shawn a8 MIN of MA X, uve tha #ppropriate value soscitisd under recommended aperating conditions.
FAD typical values are st Vg = 5 V. Ta = 25°C
§NO1 mare than one outDu T sNould be sharted at & tims and duratian of the short.circuit shou(d not axcasd ans 1econd.
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TTL SERIES 54/74, 54S8/74S
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 B8A
s Full On-Chip Decoding and Fast Chip Select(s} Simplify System DO1 1 U 16 vee
Decoding D02 2 is 5
s Ali Schottky-Ciamped ROMs Offer o3 3(] D1a ADE
—Choice of 3-State or Open-Collector Outputs Do4 4] 13 ADD
—P-N-P Inputs for Reduced Loading on Systam Buffers/Drivers 005 5] 12 abc
s Applications Include: D06 6] M1t aDe
—Microprogramming Firmware/Firmware Loaders po7 7] [0 ApA
—Code Converters/Character Generators GND B(] pS oos
—Translators/Emulators
—Address Mapping/Look-Up Tables 1024 BITS (256 :«:7:05 BY 4 8ITS)
YPE NUMBER (PACKAGES) TYPE OF B8IT SIZE T YPICAL ACCESS THMES
35°C 10 125°C] 0°Cte 70°C OUTPUT(S! |{ORGANIZATIONY CHIP-SELECT | ADDRESS| ADG 1 U :)15 vVee
1548BALL, W) [SN7488ALJ, N} | Open-Collector (32255,?:’5) 220 26 ns ADF 2] D15 ADH
1024 Bits ADE 3] P 32
1541870, W) [SN741870, NI | Open-Collector | o\ 1o, 20 ns 40ns ADD 4] [>13 §1
/54527011 X [SN74527003_ N1 | Open-Collector | 2048 Bits oo " AD A 5(] P12 oot
[525370111 _ [SN74S376(, N1 | __ 3State (512 W x 4 B} ™ ADB 6(] D11 po2
1545271 |SN745271(3, N} | Open-Collector 2048 Bits 15 . aoc 7] 10 po3
1545371()  [SN74S371(J, N} 3-State 1256 W x 8 B} : GND 8] [>a DO4
scription 2048 BITS (?51227:!?:35 BY 4 BITS)
These monalithic TTL custom-programmed read-only memories (ROMs} are
particularly attractive for applications requiring medium to large quantities of the ADG 1] U e Voo
same bit pattern. Plug-in repiacements can be obtained for most of the popular TTL ADF 2(] s ADH
PROMs. ADE 3(] 14 ADI
The high-complexity 2048-bit RQMs can be used to significantly improve system ADD 4(] >13 g
bit density for fixed memory as all are offered in compact 16- or 20-pin dual-in-line AD A 5] N2 oot
packages having pin-row spacings of 0.300-inch.
ADB 6] 511 DO2
The Schottky-clamped versions offer considerabie flexibility for upgrading existing aoc 1] 10 003
designs or improving new designs as they feature improved performance; plus, they ane 8] De poa
offer low-current MOS-compatible p-n-p inputs, choice of bus-driving three-state or
open-coflector 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,°83M
format are permanently programmed by the factory into the monolithic structure ADA (] U >20 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. ap8 2] 19 AOH
The completed devices will be marked with the appropriate Tl special device apc 3] >1B 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] :)‘5 s2
. o1 6] (15 51
The three-state outputs offer the convenience of an open-collector output with the DO 2 7< > 14 pOSB
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 po3 8] 13 po7
open-collector outputs offer the capability of direct interface with a data line DO4 g(] 12 006
having a passive pull-up. GND 'QC D11 DOS
Word-addressing is accomplished in straight positive-logic binary and the memory
may be read when ali S inputs are low. A high at any S input causes the outputs
ta be off. Pin assignments for al) of these memorias

are the same for all packages

TEXAS INSTRUMENTS
INCORFPORATED

Integrated Schottky-Barvier diode-
clamped trangistor is pewented by
Texss Instruments. U. S. Patent

Number 3,483,976.



