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64-Bit Random-Access Memories

These monolithic TTL memories feature Schottky clamping for high performance and a fast chip-
select access time to enhance decoding at the system level. A three-state output version and an
open-collector-output version are offered for both of the logic choices. A three-state output offers
the convenience of an open-collector output with the speed of a totem-pole output; it can be bus-
connected to other similar outputs, yet it retains the fast rise time characteristic of the TTL totem-
pole output. An open-collector output offers the capability of direct interface with a data line having a
passive pull-up.
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SN54LS189A, SN54LS219A, SN54LS289A, SN54LS318A
SN74LS189A, SN74LS219A, SN74LS289A, SN74LS319A
64-BIT RANDOM-ACCESS MEMORIES
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@ Organized as 16 Words of Four Bits SN54LS189A, SN54LS2B9A . . . J PACKAGE
Each SN74LS189A, SN74LS289A . . . J OR N PACKAGE
(TOP VIEW)
® Choice of Buffered 3-State or Open-
Collector outputs Ag 1 g % vVce
2 s[] A1
@ Choice of Noninverted or inverted rRiw Ma : 4[] A2
Outputs D1[0s 3] A3
® Typical Access Time . . . 50 ns Gi1[0s 2004
p2[fe (] Q4
description G207 1wo[Jo3
GND []s 9[] @3

These monolithic TTL memories feature
Schottky clamping for high performance and a
fast chip-select access time to enhance decoding
at the system level. A three-state output version
and an open-collector-output version are offered

SN54LS219A, SN54L5319A . . . J PACKAGE
SN74LS219A, SN74LS319A . . . J OR N PACKAGE

{TOP VIEW)

for both of the logic choices. A three-state 18]] Ve
output offers the convenience of an open- 150 A1
collector output with the speed of a totem-pole 4[] A2
output; it can be bus-connected to other similar 13[] A3
outputs, yet it retains the fast rise time 12{] D4
characteristic of the TTL totem-pole output. An 1] Q4
open-collector output offers the capability of 10f] D3
direct interface with a data line having a passive g[j03
pull-up.

write cycle

Information to be stored in the memory is written into the selected address location when the chip-select
(S} and the write-enable (R/W) inputs are low. While the write-enable input is low, the memory outputs
are off (three-state = Hi-Z, open-collector = high). When a number of outputs are bus-connected, this
off state neither loads nor drives the data bus; however, it permits the bus line to be driven by other active
outputs or a passive pull-up.

read cycle

Information stored in the memory (see function table for input/output phase relationship) is available at

RAMs

the outputs when the write-enable input is high and the chip-select input is low. When the chip-select
input is high, the outputs will be off.
FUNCTION TABLE
INPUTS OUTPUTS
CHIP ‘WRITE
FUN ‘LS189A . 1 9
UNCTION SELECT | ENABLE L5189 LS289A LS219A LS319A
Write L L z off Z Off
S0 Cones Dat Dat,
Read L H of Data of Data o f
Entered Entered
Entered Entered
Inhibit H X Z Off z Off
H = high level, L = low level, X = irrelevant, Z = high impedance
Copynght € 1980, Texas Instruments Incorporated
TExas "9 5-19
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SN54LS189A, SN54LS219A, SN54LS289A, SN54LS319A
SN74LS189A, SN74LS219A, SN74LS289A, SN74LS319A
64-BIT RANDOM-ACCESS MEMORIES

logic symbols
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schematics of inputs and outputs
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EQUIVALENT OF § EQUIVALENT OF TYPICAL OF ‘LS189A TYPICAL OF ‘LS289A
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= | vee *+— | Vec = - oo ¥ vec
w 7.5k0 g 32240 2
NOM § 2 ‘Nom NOM 3
] _ { NO 4 OUTPUT
INPUT - - -
INPUT
3 ouTPUT
3 .}n
1.
5.20 TEXAas %

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS TEXAS 75265




285

SN54LS189A, SN54LS219A, SN54LS289A, SN54LS319A
SN74LS189A, SN74LS219A, SN74LS289A, SN74LS319A
64-BIT RANDOM-ACCESS MEMORIES

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage, Ve 18Be NOTe Th..ocric cammmmms o sissismsin s sssivs s a ooy sy 7V
INPUt VORBEE i i s Gl Gane TR G R e R A e Y R 7V
Off-state output voltage: ‘LS189A, 'LS2Z19A .. ... ... . ittt es it iaianeea 55V
ESZBIR, TESATON oo vowsm s S s et N iyt 7V

Operating free-air temperature range: SN54LS’ Circuits . ... ................ —556°C to 125°C
SN7ALSY Cireuitss: soyie e i 0°C to 70°C

Storage teMpPErature TANDE. . .ociwewis s mmien s assins fam sy s S e -65°C to 150°C

NOTE 1: Voltage values are with respect to network ground terminal.

recommended operating conditions

SNS4LS1B9A, SN74LS189A,
SN54LS219A SN74LS219A UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 55 | 4.75 5 5256 v
High-level output current, Iy -1 -2.6 mA
Low-level output current, g 12 24 | mA
Width of write pulse lwrite enable low), tyudwr) 100 70
Address before write pulse, tgyad) ol (41} i
Setup time Data before end of write pulse, su(da) 1001 601
Chip-select before end of write pulse, tg,(g) 100t 801
Address after write pulse, th{ad) ot ot
Hold time Data after write pulse, th(da) ot ot ns
Chip-select after write pulse, th(s) ot ot
Operating free-air temperature, Ta -55 125 0 70 oC

11 The arrow indicates the transition of the write-enable input used for reference: | for the low-to-high transiticn, | for the high-to-low transition.

o))

RAMs

TEXAS QP
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SN54LS189A, SN54LS219A, SN74LS189A, SN74LS219A
64-BIT RANDOM-ACCESS MEMORIES

WITH 3-STATE OUTPUTS

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

noted)
SN54L5189A SN74LS189A
PARAMETER TEST CONDITIONS SN54LS219A SN74LS219A uNIT
MIN_ TYPE  MmAX [ MIN TvPt  mAX
VijH High-level input voltage 2 2 \4
Vi Low-level input voltage 0.7 08| V
Vi Input clamp voltage Vee = MIN,  |j = - 1B mA -1.5 -1.5f Vv
Vee = MIN, Vg = 2V,
v High-level autput volt. 2.4 3.1 2.4 31
OH High-level autput voltage ViL = Viumax, lgH = MAX v
Voo = MIN, ViIH =2V, |lgL = 12mA 0.25 0.4 0.25 0.4
W, -level output volt v
oL Low-level output voltage ViL = VjLmax IgL = 24 mA 0.35 0.5
| Off-state output current | Voo = MAX, Vi =2V, 20 20 A
OZH | oh-level vohage applied | Vi = Vi max, Vg = 2.7V n
| Off-state output current, | Voo = MAX, Vi = 2V, —20 _20 A
0ZL low-level voltage applied | Vi = VjLmax, Vg = 0.4V #
Input current at
I Vi = MAX, V| =7V 100 100
i maximum input voltage cc ! A
i  High-level input current Voo = MAX, V=27V 20 20| uA
) Low-level input current Vee = MAX, V) = 04V -0.4 ~0.4 | mA
Short-circuit output
i v = MAX -30 -130 30 -130 1 mA
05 Curremtd cc
Icc Supply current Ve = MAX,  See Note 2 35 60 35 60 | mA

TFar conditions shown as MIN or MAX,

switching characteristics over recommended operating ranges of TA and VC( (unless otherwise noted)

use the appropriate value specified under recommended pperating conditions.
1Al typical values are at Voo = 5V, T = 25°C.
SNot more than one output should be shorted at a time and duration of the short circuit should not exceed one second.
NOTE 2: Igg is measured with the write-enable and chip-select inputs grounded, all other inputs at 4.5 V, and all outputs open.

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

SN54LS189A SN74LS189A
PARAMETER TEST CONDITIONS SN54LS219A SN74L5213A UNIT
MIN_TvP?  MAX | MIN _TYP? MAX
5 tajad) Access time from address CL - 45 pF, 50 90 50 BO ns
tais) Access time from chip select {enable time} See Note 3 35 70 35 BO ns
tgr  Sense recovery time 55 100 55 90 ns
g tpyxz Disable time from high or low level from 5 = CL = SoF 20 g0 30 S0 ns
g from R/W See Note 3 40 70 40 60
»n tAll typical values are at Voo = 5V, Ta = 25°

5-22
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SN54LS289A, SN54LS319A, SN74LS289A, SN74LS319A
64-BIT RANDOM-ACCESS MEMORIES
WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54LS289A, SN74LS289A,
SNE54LS319A SN74L8319A UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 4.5 5 55 | 475 5 5.25 v
High-level output voltage, VoH 5.5 5.5 A"}
Low-level output current, lgp 12 24 mA,
Width of write pulse (write enable low), Ty i) 100 70
Address before write pulse, tg,(ad) ol ot !
Setup time Data before end of write pulse, tg,(da) 1001 601 e
Chip-select before end of write pulse, tgyis) 1001 601
Address after write pulse, thiad) or [
Hold time Data after write pulse, thida) ot al ns
Chip-select after write pulse, th|s) ol at
Operating free-air temperature, Tg -55 125 o 70 °C

11 The arrow indicates the transition of the write-enable input used for reference: 1 for the low-to-high transition, | for the high-to-low transition.

electrical characteristics over

recommended operating free-air temperature range (unless otherwise

noted)
SN54LS289A SN74LS288A
PARAMETER TEST CONDITIONS SN54LS3194A SN74LS319A uNIT
MIN_TYP? MAX | MIN _TYP! MAX
Vig High-level input voltage 2 2 \Y
ViL Low-level input voltage 0.7 0.8 v
Vig Input clamp voltage Ve = MIN, Ip = —18mA -1.6 -1.5 v
: Vee = MIN, Vg =2V, |Vgp =24V 20 20
-level
lgH High-level output current VL =it e Vo =55V 1700 700 uh
W = MIN, Vg =2V, |lgL =12 mA 0.25 0.4 26 0.4
VgL Low-level output voltage cc H oL 19 9 W
ViL = VjLmax IgL = 24 mA 0.35 0.5
I
o putcumentat Vee = MAX, V=7V 100 100] wA
maximum input voltage
iy  High-level input current Veoe = MAX, V| =27V 20 20| pA
L Low-level input current Vee = MAX, V) =04V -0.4 -0.4| mA 5
lcc  Supply current Vo = MAX, See Note 2 3s BO 35 60| mA
TFor-conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
YAl typical values are at Vo = 5V, Ta = 25°C. 2]
$Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. E
NOTE 2: Igc is measured with the write-enable and chip-select inputs grounded, all other inputs at 4.5 V, and all outputs open. 4
2
switching characteristics over recommended operating ranges of Ta and V¢ (unless otherwise noted)
SN54LS283A SN74LS289A
PARAMETER TEST CONDITIONS SN54LS318A SN74LS319A uNIT
MIN TYP? MAX | MIN TYP} mMmaX
tajad) Access time from address 50 90 50 B0 | ns
- Access time from chip select a5 70 a5 80 ey
{enable time) Cp = 45 pF, R_ = BB71,
tsg  Sense recovery time See Note 3 55 100 55 20 ns
Propagation delay time, from § 30 60 30 50
tpLH low-to-high-level = ns
output {disable time) somy BN 49 9 at e«
LAl typical values are at Ve = 5V, Ta = 25°,
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
TEXAS 3 5-23
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