LS75 LS77 4-Bit Bistable Latches
/

DESCRIPTION These circuits are completely compatible with all poputar
TTL or DTL families. All inputs are diode-clamped to

These tatches are ideally suited for use as temporary o ) .
minimize transmission-line effects and simplify system

storage for binary information between processing units

and input/output or indicator units. Information present design.
at a data (Q) anut is transferred to the Qoutput when the FUNCTION TABLE
enable (G) is high and the Q output will follow the data (Each Latch)
input as long as the enable remains high. When the enable INPUTS OUTPUTS
goes low, the information (that was present at the data in- D G Q o]
put at the time the transition occurred) is retained at the L H L H
Q output until the enable is permitted to go high. H H H L
The LS75 feature complementary Q and Q outputs from a X - Q9 Qg
4-bit latch, and is available in various 16-pin packages. For
higher component density applications, the 'LS77 4-bit H = high level, L = low level, X = Irrelevent
latch is available in 14-pin flat packages. Qp = the level of Q before the high-to-low transition of G
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. .
4-Bit Bistable Latches LS75 LS77
Recommended Operating Conditions
9LS/54LS 9LS/74LS Uni
t
MIN | NOM | MAX | MIN | Nom | max | Y™
Suppty voltage, Vee 4.5 5 55 4,75 5 5.25 v
High-level output current, lgn -400 -400 oA
Low-level output current, ot 4 8 mA
Width of enabling pulse, tw 20 20 ns
Setup time, tsu 20 20 ns
Hold time, th 0 0 ns
Operating free-air temperature, Ta -55 125 | 0 70 °c
Electrical Characteristics Over Recommended Operating Free-Air Temperature Range
(Unless Otherwise Noted)
) 9L8/54L8 9LS8/74L8
PARAMETER TEST CONDITIONSt / Unit _l
MIN TYP: | MAX | MIN TYP: | MAX
Vi High-level input voltage 2 2 \'%
ViL Low-level input voltage 0.7 0.8 \'
Vik  Input clamp voltage Vee=MIN, {|=-8mA -1.6 -1.5 \'
VOH High-level outputvoliage | "CCTMIN: ViH=2V, 25 | 35 27 | 35 v
-level ou a . . . .
OH Hig outputvaltage ViL=ViL max,lg=—440 uA
Vee=MIN,  vip=2v, loL=4 mA 0.26 | 04 0.25 (04
Vo Low-levei output voltage cc IH oL \Y
V)L=V| L max IpL=8 mA 0.35 {05
Input current at D input 0.1 0.1
I _ _ Vee=MAX, V=7V - mA
maximum input voltage G input 0.4 0.4
I High-level i VCEmMAX, Vy=2,7v  |Dimeut 20 20 A
- t ent = , =2,
IH igh-level input curren cC | G input 80 80 M
1 Low-level i VeeeMAX, Vi=0.4y |DimPut ~04 04 A
-le utcurrent = , =0. m
IL Sowlevelinput curren cc ! G input -16 -1.6
| Short-circuit v MAX 1 100 1 100 A
= - - - - m
08 output currentf cc ° ®
| Subnl v MAX. See Note 1 ‘L§75 6.3 12 6.3 12 A
t = ., See e
CC  Subply curren cc ° ‘(577 69 | 13 i

1t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

1 Al typical values are at Voo = 5V, Ta=25C.

§ Not more than one output should be shorted at a time, and duration of the shart-circuit should not exceed one second.

NOTE 1: lcc is tested with all input grounded and al! autputs open.



LS75 LS77 4-Bit Bistable Latches
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Switching Characteristics V.. = 5.0V Over Recommended Free-Air Temperature Range.

9LS/54L875
Parameter From To -55°C +25°C +125°C Unit
{lnput) {Output} Min. ‘ Typ. l Max. Min. l Typ. lMax. Min. | Typ. l Max.
Test Condition: C, = 15pF, R, = 2.0k (See Fig. A, page 2-174 and Fig. 1, page 2-32)
tPLH 18 31 15 | 27 18 31
D Q ns
tPLH 12 16 9| 17 12 16
tPHL _ 15 19 12| 20 15 19
D a ns
tPHL 10 14 7] 15 10 14
tPLH 18 22 161 27 18 22
G Q ns
tPHL 17 21 14| 25 17 21
tPLH — 19 23 16 | 30 19 23
G Q ns
tPHL 10 14 71 15 10 14
Test Condition: C_ = 50pF, R, = 2.0k (See Fig. A, page 2-174 and Fig. 1, page 2-32)
tPLH 22 37 19 33 22 37
D Q ns
tPHL 16 22 - 13 18 16 22
tPLH = 19 25 16 21 19 25
p— D Q ns
tPHL 14 20 1 16 14 20
tPLH 22 28 19| 24. 22 28
G Q ns
TPHL 21 27 18 23 21 27
tPLH = 23 29 20 25 23 29
G Q ns
PHL 14 20 11 16 14 20

Note: AC specification shown under _55°C and +125°C are for 9LS devices only. All 50pF specifications are for 9LS devices only.

Switching Characteristics Vcc = 5.0V Over Recommended Free-Air Temperature Range.

9LS/54L577
Parameter From To -55°C +25°C +125°C Unit
{Input) {Output} Min. I Typ. l Max. Min. ITyp. |Max. Min. | Typ. l Max.
Test Conditions: C_ = 15pF, R, = 2.0k (See Fig. A, page 2-174 and Fig. 1 page 2-32)
PLH 5 g 15 24 11 | 19 14 23 .
tPHL 12 20 9 17 12 20
tpLH 13 2% 10 18 13 21
G e}
PHL 3] A 0] 18 13| 21 "
Test Conditions: C_ = 50pF, R, = 2.0k (See Fig. A, page 2-174 and Fig. 1, page 2-32)
tPLH b a 17 28 15 24 18 28 ns
PHL 16 26 13 22 17 26
tPLH G o 17 27 14 23 18 27 s
PHL 17 27 14| 23 18 27

Note: AC specification shown under ~55°C and +125°C are for 9LS devices only. All 50pF specifications are for 9L.S devices only.
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4-Bit Bistable Latches LS75 LS77
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PARAMETER MEASUREMENT INFORMATION

INPUTS OUTPUTS
’——" ,—/_‘
D G vee a o
PULSE RL % RL
GENERATOR <
A & D Q +—ig—o
(See Note A) l cL {See Note C}
T *c T (see Note 1)
o] * K“—J’-—ﬂ——ﬂ——ﬁ—ﬂ
PULSE
GENERATOR
8 CL
(See Note A} I {See Note B)
TEST CIRCUIT
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VOLTAGE WAVEFORMS

FIGURE 1.

NOTES: A. The puise generators have the folowing characteristics: Zoyt ~ 50 Q; for pulse generator A, PRR<500 kHz; for pulse
generator B, PRR<1 MHz. Positions of D and G input pulses are varied with respect to each other to verify setup times.
. C includes probe and jig capacitance.
. All diodes are TN3064.
. When measuring propagation delay times from the D input, the corresponding G input must be held high.
. Vet = 1.3 W
Complementary Q outputs are on the 'LS75 only.
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