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SCHOTTKY+t
PROMS

SERIES 548/1745
PROGRAMMABLE READ-ONLY MEMORIES

e Choice of Three-State or Open Collector

¢ Titanium-Tungsten (Ti-W) Fuse Links for Fast Outputs
Low-Voltage Reliable Programming e PNP Inputs for Reduced Loading on System
e Full Decoding and Chip Select Simplify Buffers/Drivers

System Design

Power-Down Versions ('$450, ‘S451} Can
Reduce System Power Requirements

Fast Chip Select to Simplify System Decode

e Applications Include:
Microprogramming/Firmware Laaders
Code Converters/Character Generators
Translators/Emulators Y

Address Mapping/Look-Up Tables/ \\} {

[ TYPE NUMBER (PACKAGES) T SIZE J—— TYPICAL PERFORNMNCE
ACCESS Tt POWER
—55°C to 125°C 0°C to 70°C (ORGANIZATION] CONFIGURATION AODRESE SE.LECT e e O
/ j
5N645450(4 SN745850(3. N1V 8192 bits three-state h
45 ns 20 ns 5001100% mw
SN545451 () SN745451{4N) ./ 1024 Wx 88 open-coliector
= SN54S47B0)} SN745478(1.N) 8192 bits three-state P Y —_— -
E ns ns
= SNS545479(4) SN745472 .M} 1024 Wx 8B open-collectar (; et N ‘_) "
©7 7 | $N5452708() SNT74527081J.N) 8192 bits three-state
- - 45 ns 20 ns 600 mW
| SN5453708(J)_ | SN74S3TOBIINIV]y  1024WxBB |  opencoliectar :
SN645476{J} SN748476(LN) VY 4096 bits three-state 475 mW
SNBAS47F{J} SN745477(J,N}) j 1024 W x 4B open-collector m
TPower down ' )
SNE545/745476 3-S OUTPUTS SNSAS/TASATE 3. OUTPLITS SNS45/7452708 3.5 QUTPUTS SN545/745450 3-8 QUTPUTS
SN545/745477 0-C OUTPUTS SN54S/745478 0-C OUTPUTS SN545/7453708 0-C OUTPUTS SNB545/745451 0-C OUTPUTS
4096 BITS 8192 BITS 8192 BITS 8192 BITS
{1024 WORDS BY 4 BITS] {1024 WORDS BY 8 BITS) {1024 WORDS BY 8 B1TS) {1024 WORDS BY 8 BITS}
‘S4716, ‘SATT ‘5478, ‘5479 ‘52708, 'S3708 ‘S450, 'S451
T —, —
::: ; IW?:: ::cn ADH 1 U [Jzevce  apw |d -I:T [ 2 vee AD H 1 U j],w:c
ADE 3 b 16 AD1 AnszE ]zsml AD G 2[ i 3]‘3!0I “’G’E j;uou
o O Iy 15 apy apF :[ ]"“’* aDF 3]: ]um: ag* 3] [] a0
ADA 5 BRLI:R] ‘DE'E e o “’“l: ]T"C AoEl[: [z
ADE @ RREN: soo (] das 7 w0 Qnt v o s ] [J =z
apc 37 [>12 poa < s [} Dws 3 sncs [ 19w sc o] IR
) 'S 11 ooe awa ¢ ] Juws s ase- [} 1ame aoe [ []ms 2
GND ¥ pﬂné‘z o a8 ] :IWDOl a0 a k] 0 17oos a0 aw ] [ noos
MAXIMUM DELAY TIMES oo ’E %‘"“” L "E %’"’“’ vot s ] %"W'
o2 w BOOE 002 W 15 DOA ouz!o[ 1500
LYZE‘ AD%RESS 4(E)N D.juABLE ooz {f Hp0s  poan E [] 1 pes o111 ] [} 1acos
SN545 L) = = GND 17 [ 13004 GND 11 E 3 11004 GNO 17 [_- ] »1D0A
SN745° 60 ns 30 ns 30 ns ] |
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 affer considerable flexibility for upgrading existing
designs or improving new designs as they feature full Schattky 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 '5450,
‘5451 features dual enable/disable inputs which power-down or power-up the PROM providing additional cost
effectiveness in power-sensitive applications. The power-down and power-up tunctions are sequenced to occur with the
outputs at a high impedance.

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 logic-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 54S/74S
PROGRAMMABLE READ-ONLY MEMORIES

wcedure is irreversible. Once aitered, the output for that bit iocation is permanently programmed. Qutputs never
ring been altered may later be programmed to supply the opposite output tevel. Operation of the unit within the
ommended operating conditions will not alter the memory cantent. Active level(s) at the chip-select(s) ar memory
ible {E) input({s) activates all of the outputs, and the ‘S450, ‘S451 memory enable will initiate a power-up sequence.

jnactive level at any chip-setect or memory enable input causes all outputs to be off, and the memory enable will
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
wacteristic 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 . TV

put voltage ... . .56V

#f-state output vollage T - . . . . .bhyv

jperating free-air temperature range: SN5AS’ Circuits . . . . .« - - oo _66°C 10 125°C

SN74S Circuits . . - .« - .« - . -« . . . 0Ct 70°C

torage temperature range .. . . —65°Cto 150°C
mended conditions for programming

ALL OTHER
PARAMETER 5450, 5431 TYPES UNIT
MIN NOM MAX
MIN NOM MAX

Steady siate 58 6 6325 475 "\ 5 ?5,25
voltege. Ve (See Note 1) During pragramming 68 7 725 575 \E' €25 v

High level, V4 24 5|24 L]

5 nput voltage v

Law level, Vi 09 05 | 00 0%

1o disable 976 10 10257975 10 10257,
et voltage. Vs to enable 0D 05 |00 os | ¥
ation of all ouiputs excepl the one 10 be programmed oo 05 {00 05 v
2 applied to outpul 10 be programmed, Yip:) {See Note 2) 1675 17 17.25% 1675 17 175N v
nming ramp (10% to 90% times Rise time, 1, 101 59 10% 50

us
¢ V5, and VOIpr} Fall ume, 1D w0
30 oF Vgypr) Programming pulse (See Figure 3} 98 100 107 | 98 100 107 us
nming duty cycle 26 3% 2% 135 %
I temperature 3} 55 1] L1 a°9e

f Ahsolute maximum ratings
$This minimum rise time applies only for the Vg ) ramp.

NOTES: t. Vo'tage values sre with raspect to natwork ground terminal.
2. Al bit locations contain a high togic lavel and programming a bit chsnges the output of the bit to low logic lowel.

3. Programming is guaranteed if ths pulse applied i3 88 s in duration.

w-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.

If the bit requires programming, increase Y by 1 volt [minimum current capability shouid 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 outout not being programmed to 3 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} shauld be 200 mA. See programming
sequence of Figure 1.

3. After the X pulse is completed, disconnect 1
source from the remaining outputs,

he output that was programmed. Then, remove the 0 to 05 voit
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SERIES 545/74S
PROGRAMMABLE READ-ONLY MEMORIES

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

7. One microsecond after the chip select input(s) reach low logic level Ve should be decreased 1 V at which
verification can be accomplished by measuring VL 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.

NOTYE: Only one programming attampt per bit is recommaended.

+ Y 1 3Y TYPIGAL —f {— =
|
il "JI:"'" REMOVE Ve 7O |
! REDUCE AVERAGE Bv
vee ' l POWER [ —— — — — — — 5V
I || ———————————— oV
! | vemEy wign '|.._..L ERIET
TO PROGRAM PROGAAM
| l Vin
ADDRESS
1 mn—-J L-— e — e vip
- tr}- -‘u,-—
! 10 V§
SEi.ECT | |
¥, /
iL'_’ -l } - ov
|
—-:t,- r- \
| 17 Vo pr1l
QUTPUT TO BE |
PROGRAMMEL /S N A e v
{OPEN OR O V) {OPENORO V)
recommended operating conditions
‘SA80 ‘5451 ‘5478, 'S2708 ‘$479, 'S3708 'S476 ‘S477
PARAMETER umr
MIN NOM MAX |MIN NOM MAX |MIN NDM MAX [MIN NOM MAX [MIN NOM MAX [MIN NOM MAX
Supply voltage, [SN54S5| 58 6 65] 58 6 65| 45 & 55| 45 & 55 ) 45 &5 55| 45 & 55 v
Vee SN745| 58 6 625 58 6 625|475 & 5.26 1476 5 525 (475 5 525|475 & 5%
High-level autput[SNG4S -2 -2 -2 A
currant, 1oH SN745 —-3.2 —3.2 —3.2 m
L tevel
i —— 12 12 12 12 16 16| ma
current, g
Operating free-2ir|SN54S | 55 126 | -55 126 | 56 125 | -85 126 | -56 125 | -85 125 o
temperature, T [SN745 [¢] 10 0 70 ] 70 [+] T 1] 70 4] 70
electrical characteristics over recommended operating free-air temperature range (unless otherwisa noted)
'S450, '5478, ‘S451, 5477
PARAMETER TEST CONDITIONST S478 52708 5479, 83708 |unaT
MIN TYPT MAX | MIN TYPL MAX
VM High-level input voliage 2 2 ")
Vi Low-level input voltage oB 08 W
VK Input clamp woltage Yeg = MIN, = --18 ma -12 12 v
X Voo = MIN, ViR~ 2V,
VoH High-levet output valtage 24 34 v
Vip=0av, 1oy = MaX
Ve = MIN, Vim=2V,
v -1 [ v
oL Low-level autput valtage ViL 0BV, laL - MAX 0.5 05
tozH. Ol stare output currgnt, Vee s MAX, Vo =24V S0 50 B
oM high-level voltage apphed ViH=2V, Vo=55V 100 “
Ofl-stare cutput current, Voo = MAX, Vie=2V,
[} - A
ozL low-level valtage apphied Vg =05V 50 .
Inpul current at maximum
] i Voo = MAX, =55V 1 1] ma
input vollage
(I High-isual input cursrgnt Voo - MAX, V=27V 25 251 uA
TS Laow-level input current Voo = MAX, Vi=05V - 250 -250 | uA
SNG4 -20 -1
105 Shori-crcuit pUIPUT currents Ve = MAX SNM: 15 ~ 12 i
4096 BT PROM 95 140 95 140
| S | v = MAX A
5 upply surrent 2 B192-BIT PROM 120 120 m_j
TFor conditions shown a8 MIN or MA X, uwe The sppropriata vaiue soscitisd under recommaendsd aperating conditione
1A1) typicsl velues are 0t Ve = 5 . T = 25°C,
£Not mors then one output shou'd be sharted at & tims and duration of the short-circuit should not axcesd ans sscond.
_ R
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TTL SERIES 54/74, 54S/14S
MEMORIES READ-ONLY MEMORIES

BULLETIN NO. DL-S 7612269, MAY 1976

256 BI1TS {32 WORDS BY 8 BITS!}

e Mask-Programmed Memories That Can Replace PROMs 'sm_h
e Full On-Chip Decoding and Fast Chip Select(s) Simplify System b0t Q] U e vee
Decoding D02 2] s §

» All Schottky-Clamped ROMs Offer 003 3 I N1a ADE
—Choice of 3-State or Open-Collector Qutputs DO4 4 513 ADD
—P-N-P Inputs for Reduced Loading on System Buffers/Drivers pOS5 5] M2 ADC

» Applications Include: DO& 6] M1 aDB
—Microprogramming Firmware/Firmware Loaders Do 7 7(] 310 AD A
—Code Converters/Character Generators GND B JI:)EI cos
—Translators/Emulators
—Address Mapping/Look-Up Tables 1024 BITS (256 WORDS BY 4 8ITS)

187
YPE NUMBER [PACKAGES) TYPE OF BITSIZE  [TYPICAL ACCESS TIMES
$5°C 1 125°C] 0°Cto 70°C | OUTPUT(S! [{ORGANIZATIONY CHIP-SELECT | ADDRESS ADG 1 U 116 Ve
256 B
1548BA), W) |SN7488AL, W) | Open-Cotlector | Brs 22 ns 26 ns ADF 2] (315 ADH
S Reie) ADE 3] Mis 52
1024 Bi =
154187(J, W) [SN74187{J, N} | Open-Collector (253'; B:’m 20 ns 40 ns ADD 4] [>13 S
x
154527001} X |[SN74527003, NI | Open-Collector 2048 Bits AD A 5] [>12 DOt
15 s 45 ns ADB &) 3” o
i548370(1)  |[SN745370(J, N) 3-State {512 W x 4 B} Do 2
15458271111 |SN745271(J, N} [ Open-Collector 2048 Bits s . At 7( 10 pO3
n
4371 [SN74S371L, NY | 3-5tate 1256 W x 8 8) * e GND 8(] s DO4
scription 2048 BITS (512 WORODS BY 4 BITS)
'$270, '$370

These monolithic TTL custom-programmed read-only memories {ROMs} are
particularly attractive for applications requiring medium to large guantities of the ADG 1] U M6 Ve
same bit pattern. Plug-in repiacements can be obtained for most of the popular TTL

PROMS ADF 2] 715 ADH
) ADE 3(] 714 AD I
The high-complexity 2048-bit RQMs can be used to significantly improve system AD D 4] fi13 §
bit density for fixed memary as all are offered in compact 16- or 20-pin dual-in-line AD A 5] 12 P01
packages having pin-row spacings of 0.300-inch. ’
ADB &(] 311 DO2
The Schottky-clamped versions offer considerable Hexibility for upgrading existing ADC 7] 510 poa
] . . ) ¢ . )
designs or improving new designs as they feature improved performance; plus, they GND 8] s o4

ofter 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 (266 WORDS BY 8 BITS)

Data from a sequenced deck of data cards punched accarding to the specified s271. s

format are permanently programmed by the factory into the monolithic structure AD A “C >20 v
for all bit locations. Upon receipt of the order, Texas Instruments will assign a cc

special identitying number for each pattern programmed according to the order. AD B 2(] 19 ADH
The completed devices will be marked with the appropriate TI special device ADC 3(: >1B ADG
number. It is important that the customer specify not only the output levels desired ADD A'C (317 ADF
at all bit locations, but also the other information requested under ordering _
instructions. AD E S'C > L

) . P01 6] (15 51
The three-state outputs offer the convenience of an open-collector output with the Do 2 7': :) Y e
speed of atotem-pole cutput: 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(] 12 DO 7
open-collector outputs offer the capability of direct interface with a data line Do 4 QIC 12 Dos
having a passive pull-up. GND IOC 11 DOS

Word-addressing is accomplished in straight positive-logic binary and the memory
may be read when ali 5 inputs are low. A high at any S input causes the outputs

to be off. Pin sssignments for all of thesa memorias
are the sarne for all packages.

Integrated Schottky-Barrier diode.
TEXAS INSTRUMENTS clamped transistor is patented by

INCORPORATED Texms Instruments. U. S. Patent
FOST OFFICE BOX 5017 » OALLAS. TEXAS 73222 Number 3,483,975,



