m TYPES SN5475, SNS4T]. SNHALIS, SNEALTI, SN54LST5, SNEALST],
MSI SN475, smus SN74ALTT, 3“14!.815

BULLETIN NO. DL-§ 7611861, MA ECH 1H|El— PEVISED OCTOBEﬁ 1978

logic SNG6475, SNE4LS?S . . . § OR W PACKAGE
SN54L76...J PACKAGE
FUNCTION TABLE SN7476, SN74L76, s::_':;ld\sl':lﬂn . JOR N PACKAGE
{Each Latch)
ENABLE
INPUTS | OUTPUTS a2 2 e W g
o ela @ w) 6] [u] [n] {n] [n]l |n] s
L H L H
H H H L i r
X L a
% T a b o o——l a o o o
H = high levsl, L. = low level], X = irralevant _]
Qg = the Jevs] of Q before the high-to-low transition of G s a G
a .4 ] [}
description l'
These latches are ideally suited for use as temporary 1 2 3 J. 5 ' 7 '
storage for binary information between processing
L . e 1 10 20 ENABLE Vgg D 4D
units and input/output or indicator units. Informa- 34
tion present at a data (D) input is transferred to the Q R
output when the enable (G) is high and the Q output logic: see function table
will foliow the data input as fong as the enable SNBA77, SNSALST7 . . . W PACKAGE
remains high. When the enable goes fow, the informa- SNBAL77, SN74L77 ... T PACKAGE
tion (that was present at the data input at the time ENABLE
the transition occurred} is retained at the Q output 1a 20 12 GND NC 3a 4Q
unti! the enable is permitted to go high. " 13 173 n "] [] [}
—
The ‘75, ‘L75, and ‘LS75 feature compiementary Q
and Q outputs from a 4-bit latch, and are available in
various 16-pin packages. For higher component
density applications, the 77, ‘L77, and 'LS77 4-bit i
latches are available in 14-pin flat packages. G N ¢ =
ﬂ b q a D D Q
These circuits are completely compatible with ail
popular TTL or DTL families. All inputs are diode-
clamped to minimize transmission-line effects and
simplify system design, Series 54, 54L, and 54LS 1 2 3 4 5 ¢ 7
de.v.lces are characterized for operauo:\ over the f°u|I S T ENABLE Voo 5 o m
military temperature range of —56 C to 126°C; 34
Series 74, 74L, and 74LS devices are characterized . .
H fi bl
for operation from 0°C to 70°C. logic: ie function table
NC—No internat connaection
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Voo {seeNote 1) . . . . . . . . . . ... .. Lo L Lo e eIV
Inputvoltage: ‘75,°L75,'77,°L77 . . . . . . . . . . . . i e e e e e e e i s e .. . BBV
'LSTB,'LSTT . L L . o e e e e e e e e e e e Y
Interemitter voltage (see Note 2) . e e e e e e ... bbV
Operating free-air temperature range: SN54’ SN54L’ SN54LS’ Clrcunts e e e e e e e e —55 Cto 125°C
SN74', SN74L’, SN74LS"Circuits . . . . . . .. ... . 0°Cto70°C
Storage tEMpPErature range . . - . « + . + . « .+« v 4 e e v i e e e e ... .. —668Cto150°C
NOTES: 1. Voliage values, axcept interemitter valiage, sre with respact to network ground terminal.
2. This s the ape ™wWo sofe vitter input tr 1 and is not 10 the ‘LS76 and ‘1§77,
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TYPES SW5475,
SN7475, SN7
4-BIT BISTA

RAEVISED OCYQORER 1976

$SN5477, SNGAL5, SNG4LY], SNS4LSTS, SNE4LST),
§ 1. SNIALSTS

functional block diagrams (each latch)

76, 772, °L76, ‘L77

o — o —a_
e Ocher {75 and "L75)
Latch
ENABLE DATA
‘LS76 R 'LS77
DATA e a DATA ——
TO TO
a
OTHER < >o— 2 orher ,_Do_
LATCH LATCH
[ -
ENABLE ENABLE
schematics of inputs and outputs
‘78,77 L8, 'L77 "LS78, 'LS77

p—Q

EQUIVALENT OF EACH INPUT

Vee -

Req

INPUT -

Data: Reqg = 2 kI NOM
Enable: Reg = 1 kfl NOM

EQUIVALENT OF EACH INPUT

Vece -——

INPUT -

Data: Req = 4 k{2 NOM
Enable: Req =2 kI NOM

EQUIVALENT OF EACH INPUT

Ve —————— —
3hea
INPUT ——
Data: Req = 17 k2

Ensbie: Req = 4.2 k2

‘7,77 ‘L75, 'L77 ‘L§7S6, ‘'LS77
TYPICAL OF ALL OUTPUTS TYPICAL OF ALL OUTPUTS TYPICAL OF ALL OUTPUTS
—— - VCC
- Vee - Vece 1200
130 2 260 NOM
NOM NOM t r
<
1 ouTPUT
OuTPUT OUTPUT
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TYPES SN5A4TS, SNSATI, SNI4T5
4-BIT BISTABLE LATCHES

recommended operating conditions

SNEA7G, SN5477 SN7476 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voitage, Voo 4.5 5 55 |4.75 5 525 V
High-tevel output current, IoH —400 —400 | pA
Low-level output current, Iy 16 16] mA
Width of enabling pulse, tyy 20 20 ns
Setup time, tg, pai] 2 ns
Hold time, ty, 5 5 ns
Operating free-air temperatuee, T 4 ~65 125 0 70| °C

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

PARAMETER TEST CONDITIONS? MIN TYPE MAX|UNIT
Vi High-level input voltage 2 v
Vil Lowlevel input voltage 0.8 v
Vi input clamp voltage Vee = MIN, h=—12mA -16| V
j Vee = MIN, Vig=2V,
Vi High-fevel o t voita, 24 34 \4
OH High-fevel cutput voitage VIL=08V, Ign=—400 kA
Vee = MIN, ViH=2V,
A\ Low-level t volta A .4 v
oL ow-level output v ge ViL=08V, loL = 16 mA 0.2 0.
I input current at maximum input voitage Vee = MAX, V|i=565V 1] mA
WH  High-level input t Dinout | yec=MAX, V=24V 80f A
-level i Te = . =2
H 1-level Input curren G input cc ' 160
WL Lowdevel input v DInPut | vec=MAX, V=04V 321 A
ow-level input curren = , = 0.
L w put curr G input cc ! —-6.4
l Short-circuit tcurrent$ Vee = MAX SNsY —20 =571 A
-Circui ci =
0s  Shortcircuit output cu ce SN74° —18 57
Vee = MAX, SN54° 32 46
§ Supph t A
cc  Supply curren See Note 3 SN74° 32 s3] "
tFor conditions shown as MIN or MAX, use the appropriate value specifisd under recommendsd operating conditions. -
tan typical valuessreat Voo =5V, Ta = 28°C.
§Not more than one output shou!d be shorted at a timae,
NOTE 3: icg is tested with all inputs grounded and alt outputs open.
switching characteristics, Vg =5V, TA = 26°C
FROM TO
PARAMETER® TEST CONDITIONS MIN TYP WAX |UNIT
{INPUT} {OUTPUT)
1 16 30
PLH D Q ns
PHL 14 25
= 4
tpLHY D a CL = 150F, Al T (RN
tPHLY _ 7 16
i AL=400a, 6 30
PLH G Q See Figure 1 ns
tPHL 7 15
t ~ 16
PLHY G a ns
tPHLE 7 15
Ctp| i = propegation detay time, law-to-high-level output
tpHL = propagation delay time, high-to-low-level output
1 These parameters are not applicable for the SN5477,
1076
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TYPES SNG54LTS, SNBALTI, SN7ALTS, SN7ALTT

4-BIT BISTABLE LATCHES

recommended operating conditions

SNE4L75, SNBALT7 | SN74LT6, SN74LY7 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 3 565] 4.76 5 528| v
High-level output current, gy —-200 —-200 | uA
Low-level output current, lgL 8 8| mA
Width of enabling pulse, ty, 100 100 ns
Setup tims, ty,, 40 40 ns
Hold time, ty 10 10 ns
Operating free-air temperature, T o -56 1256 0 70] °C

electrical characteristics aver recommended operating free-air temperature range (uniess otherwise noted)

PARAMETER TEST CONDITIONS? MIN TYPI MAX [UNIT
ViH High-level input voltage 2 v
ViL Low-level input valtage o8} v
Vik input clamp voltage Ve = MIN, I ==12mA 15| Vv
Vee = MIN, ViH=2V,
VoH High-level output voltage 24 34 v
ViL=08YV, IOH = ~200 uA
Vee = MIN, VIiH=2V,
VoL Low-fevel output voltage 0.2 04| V
ViL=08YV, oL =8 mA
L Input current at maximum input voltege Voo = MAX, V=55V 1| mA
D input
W4 High-level input current o ::::t Vege = MAX, V=24V g KA
WL Lowlevel input current DB f yoc=MAX, Vi=04V =5 A
w-level inj ren = , = 0.
I put eur G input cc ! -3.2 ™
SN54L* ~10 —29
I Short-circuit t t§ Vee = MAX A
0s ort-circuit output curren cC SNTaL’ o 29 m,
[ Supply current Vee = MAX, SNSaL! 16 3 mA
cc  Supkly See Note 3 SN7aL’ 6 27
TFor conditions shown as MIN or MAX, use the sppropriate valua specified under recom operating
; FAll typical valuas are at Voo = 5 V, T4 = 26°C.
: §Nor more than one cutput should be shorted at a tima,
NOTE 3: Icc is tasted with al) inputs groundsd and al) outputs open.
switching characteristics, Ve =5V, TA = 25°C
FROM TO
PARAMETER® TEST CONDITIONS MIN TYP MAX |[UNIT
{(INPUT) (QUTPUT)
PLH D a 32 69 ns
tPHL 28 50
= 80
teLhd D a CL = 16pF, 48 ns
tpHLY Ry = 800 @ 14 30
’ 60
tPLH G a See Figure 1 32 ns
PHL 14 30
— 32 60
tpLHY G Q ns
tpHL S 14 30

Otpy H = propagation delay time, low-to-high-level output
tpuL = propagstion delay time, high-to-low-level output

1 These parameters are not applicable for the SNE4L77 and SN74L77.
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1076

TYPES SNGALSTS, SN64LSTI, SNTRLSTS
4-BIT BISTABLE LATCHES

recommended operating conditions

SNS4LS7S
SNBALST? SN74LS7S UNIT
MIN NOM MAX [ MIN NOM MAX

Supply voitage, Voo 45 5 65.514.75 5 526| V
High-level output current, IgH —400 —400 | uA
Low-fevel output current, Iy 4 8| mA
Width of enabling pulse, ty, 20 20 ns
Setup time, tey 20 20 ns
Hold time, t 0 [o] ns
Operating free-air temperature, T 5 ~58 126 0 0] °C

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

LS78 SN740575
PARAMETER TEST CONDITIONST SNB64LS77 UNIT
MIN TYPI MAX | MIN TYPI max
ViH  High-evel input voltage 2 2 \4
ViL Lowlevel input voltage 0.7 08| Vv
Vi  Inputclamp voltage Vce = MiIN, Ih=-18mA -1.5 -1.51 V
Vee = MIN, Viu=2V,
V High-level o t vol 25 3.5 2.7 35 v
OH High-level output voltage Vi = Vy_max, IgH = —400 pA
Vec = MiIN, ViH=2V, |loL=4mA 0.25 0.4 0.25 0.4
VoL Lowlevel output voltage cc H oL v
V)L = Vi max oL =8mA 0.35 05
Input t D input 0.1 0.1
] npn- curre‘m # Vee = MAX, V=7V mpu mA
maximum input voltage G input 0.4 0.4
D input 20 20
t High-leval i t t Ve = MAX, V=27V A
H igh-level input curren cC ] G input 80 30 M
D input -0.4 —~0.4
| tinput t Voo = MAX, Vi=04V mA
L Low-tevel input currem cC X 1 G input ' 6
log  Shortcircuit output curremt§ | Voo = MAX —20 —100 | —20 —100| mA
‘LS75 6.3 12 6.3 12
1 3 Voo = MAX, See Not l mA
cC  Supply current cC = MAX ee Note 2 I Y33 ) 3
tFor conditions shown as MIN or MAX, use the sppropriate value specified under recommendsd opereting conditions.
fan typical values are st Voo =5V, Ta = 25°C.
§Not more than one output should be shorted at & Time, and duration of the short-circuit should not exceed one second
NOTE 2: Igg is testad with all inputs grounded and all outputs open.
switching characteristics, Vec =5V, Ta =25°C
FROM TO ‘L875 ‘L877
PARAMETER® TEST CONDITIONS UNIT
{INPUT) {QuUTPUT) MIN TYP MAX [MIN TYP MAX
1| 15 27 11
PLH o a 19 ns
tPHL 9 17 9 17
tPLH = 12 20
D Q = ns
PHL Cy =15pF, 7 15
L o o Ry =2 k0, T w8 |
i n
tPHL See Figure 1 14 25 10 18
- 30
'PLH G Q 16 ns
tPHL 7 15
Otpy i = propagation delay time, Iow-to-high-tevsl output
tpHL = propagation delay time, high-to-low-level output
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TYPES SN54JS. 71, SNBALIS, SNBALT], SN54LSTS, SN541S7),
SN7475, SNIALTS, SN74LTI, SN7ALSTS
4-BIT BISTABLE LATCHES

PARAMETER MEASUREMENT INFORMATION

switching characteristics
INPUTS OUTPUTS
v, ! ¥
D G cC a @
S E
R < <R
PULSE 1 B
GENERATOR A—& D Q 9—i¢- PP
(See Note A} _L (See Note C)
T CL=15pF
T ¢ = (See Nota B)
B a I« ——h—e
CL=16pF
I {See Note B}
= = =
TEST CIRCUIT
g 1us *—L,— 1 us |
-aﬂ|'o——<10ns l“—<10ns l
1 |4f90% so%X | | i v
D INPUT | ‘ Vref Vref | o% Viet
10% 1
r_ b ——.Ilﬂ-fh*L 1q o 'l— - - ov
Ll 3
_—.l P——‘!Dns U _<1.$ _f'___!h —o! v
G INPUT I
(See
Note D}
p——500 ns —sd+—— 500 ns ] ——————— 0V
tPLH | P
} N e toHL —
— tPLH—] T T l VoH
OUTPUT O | | Vref ] | Vref
| A
| ‘ le——el—tpLH
! —~ ——VoH
jo—  tPLH el
OUTPUTT | ' Vret Vret
fo— tPHL—
| § VoL
jo—st-tPHL
VOLTAGE WAVEFORMS
NOTES: A. The puise g have the f ing charactaristics: Zgyy =~ 80 {1; for puise generator A, PRR < §00 kHz; for puise

genweretor B, PRA < 1 MHz. Positions of D and G input pulses are varied with respect to each other to verify setup times.
. CL Includes probe and jig capacitance,
Al diodes sre 1N3064.
. When measuring propsgation delay times from the D input, the corresponding G input must be held high,
. For'75,'77, 'L75, and 'L77, Vegf = 1.5 V; for "'LS75 and ‘LS77, Vegr = 1.3 V.
1Complementary Q outputs are on the ‘75, ‘L75, and ‘LS75 only.

mooD

FIGURE 1
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