SN54LS189A, SN54LS219A, SN54LS289A, SN541LS318A
SN74LS189A, SN74LS219A, SN74LS289A, SN74LS319A
64-BIT RANDOM-ACCESS MEMORIES

D2417, SEPTEMBER 1980 —REVISED FEBRUARY 1985

® Organized as 16 Words of Four Bits SN54LS189A, SN54LS289A . . . J PACKAGE

Each SN74LS189A, SN74LS289A . . . J OR N PACKAGE
. (TOP VIEW)
® Choice of Buffered 3-State or Open-
Collector outputs Ao [0 Vhs[d vee
. . 50> spar
® Choice of Noninverted or inverted Rwls 4[] A2
Outputs D1[Ja 13[J A3
® Typical Access Time . . . 50 ns G1[ds s2fJDa
D2 Os njgas
description @200» 10[]D3
GND | |8 9] ] a3

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

SN54LS219A, SN54LS319A . . . J PACKAGE
SN74LS219A, SN74LS319A . . . J OR N PACKAGE
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N (TOP VIEW)
and an open-collector-output version are offered
for both of the logic choices. A three-state A0 [h Whell vee
output offers the convenience of an open- _S 2 15]] A1
coliector output with the speed of a totem-pole RW []a 1a[] A2
output; it can be bus-connected to other similar D1[Js 13[0A3
outputs, yet it retains the fast rise time a1 s 12{] D4
characteristic of the TTL totem-pole output. An D2 e 1n[Jas
open-coliector output offers the capability of Q27 10 ] D3
direct interface with a data line having a passive GND (s g} Q3
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
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
FUNCTION CHIP WRITE ‘LS1BBA ‘LS289A ‘LS219A | ‘LS319A
SELECT | ENABLE
Write L L z Off z Off
Complement Complement st Dat
Read L H of Data of Data Eata d Eata "
Entered Entered mere ntere
Inhibit H X z Off z Off
H = high level, L = low level, X = irrelevant, Z = high impedance
. Copyright ® 1980, Texas Instruments incorporated
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SN54LS189A, SN54LS219A, SN54LS289A, SN54LS319A
SN74LS189A, SN74LS219A, SN74LS288A, SN74LS319A
64-BIT RANDOM-ACCESS MEMORIES

logic symbols

'LS189A ‘LS219A
RAM 16 X 4 RAM 16 X 4
a1 o U o
PR o 27 415) 0
Az Al POSELY A%
NCEN a3 |,
AL SN 52 g
R/W—(?')E 1EN [READ] RAT—2 1EN [READ]
1C2 [WRITE] ‘J _E 1C2 (WRITE]
@ o B~ w )
D1 A, 2D A o1 p1——{A, 20 A</ a1
pz—t6 N &, D218 2 o
p3 19 UG pa 110 8 oo
e 112 N pa—H12. (KETRY
‘L$289A LS319A
RAM 16 X 4 RAM 16 X 4
e a—_Jo
a1 _118} 0 a1 _U18) .
Az 14 Als a2 19 A
JUSILE I PUSITEETI N
gﬂh G1 §._(2_)h G1
RMW 4 1EN [READ] R/W%; 1EN [READ]
_T_: 1C2 [WRITE] 1C2 [WRITE]
o1-‘5-’---1A,2D Agg B & D1L1A,ZD A;; B 4
D218 o 5, 028 7 4
p3-10 b (9) 5o pz 10 LI
pa—112 an =, a2 o .

SINVH [SL

schematics of inputs and outputs

EQUIVALENT OF §

EQUIVALENT OF

AND W INPUTS D AND A INPUTS
Vee Vee
$ 22k
$ NOM
INPUT

TYPICAL OF °LS189A
AND °‘LS219A OQUTPUTS

TYPICAL OF ‘LS289A
AND °‘LS319A QUTPUTS

h soa 3 'cC
NOM 2
p QUTPUT
‘i
3 ouUTPUT
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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 (see Nate 1) ... .. L . e e 7V
INPUL VOITAgE . . . . o oo e 7V
Off-state output voltage: ‘LS189A, ‘LS219A .. .. ... .. . . . . . e 55V
‘LS289A, ‘LS310A . e 7V

Operating free-air temperature range: SN54LS’ Circuits .. .. ................ -55°C to 125°C
SN74LS Circuits. . . ... oo g°C to 70°C

Storage temperature range ~-65°C to 160°C

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

recommended operating conditions

285

SN54LS183A, SN74LS189A,
SN54LS219A SN74L5219A UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, VcC 4.5 5 55 {475 5 b.25 A%
High-level output current, Ipy -1 -2.6 | mA
Low-level output current, gL 12 24 1 mA
Width of write pulse {write enable low), tyw{wr) 100 70
Address before write pulse, tsy{ad) Ql ol ns
Setup time Data before end of write pulse, tgy(da) 100t 601
Chip-select before end of write pulse, tg,(g) 100t 60t
Address after write pulse, th(ad) ot ot
Hald time Data after write pulse, th(da} ot o]} ns
Chip-select after write pulse, th(g) ot ot
Operating free-air temperature, Ta -55 125 o] 70 °C

11The arrow indicates the transition of the write-enable input used for reference: ! for the low-to-high transition, | for the high-to-low transition.
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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)
SN54LS189A SN74LS189A
PARAMETER TEST CONDITIONS SN54LS219A SN74LS219A UNIT
MIN_ TYP? max | MIN TvP  MAX
Vjq High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 0.8 \%
ViK Input clamp voltage Vee = MIN, |} = 18 mA -1.5 -1.5 v
Vow High-level output voltage Veg = MIN, - Vi = 2V, 2.4 3. 2.4 31 v
ViL = ViLmax, lgH = MAX
VoL Low-level output voltage zﬁ.c: V,:ALl:;x ViH = 2V, :g:: — ;i rmni 025 02 g;: g; v
Off-state output current | Vo = MAX, Vi = 2V,
lOZH .. i 20 20| pA
high-level voltage applied | V| = V| max, Vg = 2.7 V
Dff-state output current, | Voo = MAX, Viy = 2V,
lozL i -20 —-20] pA
low-level voltage applied | Vi = Vjiymax, Vg = 0.4 V
 meutcurrent at Vec = MAX, V=7V 100 100 | wA
maximum input voltage
Iy High-level input current Vee = MAX, v =27V 20 20| uA
it Low-level input current Vee = MAX, V) =04V -0.4 -0.4| mA
los f:(‘::;';cun output Ve = MAX -30 -130 | -30 ~130| ma
lcc  Supply current Vce = MAX, See Note 2 35 60 35 60 | mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

TAN typical values are at Voe = 5V, Ta = 25°C.

8Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.

NOTE 2: g is measured with the write-enabite and chip-select inputs grounded, all other inputs at 4.5 V, and all outputs open.

switching characteristics over recommended operating ranges of TA and V¢ (uniess otherwise noted)

~ SN54LS189A SN74LS189A
PARAMETER TEST CONDITIONS SN54LS218A SN74LS219A UNIT
MIN_TYP:  mMAX | MIN _TYP} MAX
5 ta(ad) Access time from address CL = 45 pF, 50 90 50 80 ns
ta(s) Access time from chip select {enable time} See Note 3 35 70 35 BO ns
tgRr  Sense recovery time 55 100 55 20 ns
) ) _ ] from S CL = 5 pF. 30 60 30 50
> tpxz Disable time from high or low level rom RIW See Note 3 20 70 20 60 ns
% Al typical values are at Voo = 5V, Ta = 25°.

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

{iP
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SN54LS289A, SN54LS319A, SN74LS289A, SN74LS319A
64-BIT RANDOM-ACCESS MEMORIES
WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54LS289A, SN74LS289A,
SN54LS319A SN74LS319A UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vg 4.5 5 5.5 | 4.75 5 b56.25 A
High-level output voltage, VgH 5.5 5.5 v
Low-level output current, lg 12 24 | mA
Width of write pulse (write enable low), ty(wr) 100 70
Address before write pulse, tgy(ad}) ol ot
Setup time Data before end of write pulse, tgy(da) 100t 601 ns
Chip-select before end of write pulse, tg(g) 100t 601
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, Tp -55 125 o] 70 °C

11The arrow indicates the transition of the write-enable input used for reference: t 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 SN74LS289A
PARAMETER TEST CONDITIONS ¥ SN54LS318A SN74LS319A UNIT
MIN_TYP? MAX | MIN TYP! maAx
V|H High-level input voltage 2 2 v
V)L Low-level input voltage 0.7 08 Vv
Vi Input clamp voltage Vgg = MIN, I = —18 mA -1.5 -1.5 Y
i Vee = MIN, Vg =2V, Vg =24V 20 20
| High-level output t
OH  Righ-level outpul cUrent 1y = viLmax, Vo = 55V 100 o} A
Vee = MIN, Vi = 2V, [lgL = 12 mA 0.25 0.4 0.25 0.4
VpL Low-level output voltage cc H OL A
V)L = V|Lmax IgL = 24 mA 0.35 0.5
| t t at
y ~rputcurente Vee = MAX, V| =7V 100 100} wA
maximum input voltage
iy High-level input current Vee = MAX, V=27V 20 20 pA
i Low-level input current Vee = MAX, V) =04V ~-0.4 -0.4] mA
Icc  Supply current Vee = MAX,  See Note 2 35 [:14] 35 60] mA

TFor-canditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
FAIl typical values are at Vog = 5V, Ta = 25°C.
ENot more than one output should be shorted at a time and duration of the short circuit should not exceed one second.

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.

RAMs &

switching characteristics over recommended operating ranges of Ta and V¢ (unless otherwise noted)

output {disable time)

SN54LS289A SN74LS289A
PARAMETER TEST CONDITIONS SN54LS319A SN74LS319A UNIT
MIN TYP} MAX | MIN TYP! MAX
taad) Access time from address 50 90 50 80 ns
. Access time from chip select 15 70 35 60 ns
28)  (enable time) CL = 45 pF, R = 6678,
tgr  Sense recovery time See Note 3 55 100 55 90 ns
Propagation delay time, from S 30 60 30 50
tpLH low-to-high-level o B 20 0 20 0 ns

tAll typical values are at Vg = 5V, Ta = 256°.

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