SN5475, SN5477, SN54LS75. SN54LS77,
SN7475, SN74LS75
4-BIT BISTABLE LATCHES

MARCH 1974 — REVISED MARCH 1988

FUNCTION TABLE
{each latch)

SN5475, SN54L875 . . . J OR W PACKAGE
SN7475 . . . N PACKAGE
SN74L575 ... D OR N PACKAGE

INPUTS | OUTPUTS {TOP VIEW}
D cle a 1a{r Uied 12
L L H 102 520
H Wl L 20{s 122
X L |ag % 3c,4c[]a 13(J1C. 2C
vecls 12/ GND
H = high level, L = low level, X = irrelevant 3ods 130
Qg = the level of Q before the high-to-low transition of G 4D O 10[] 3a
4Q(]s 9[] 40
description
SN5477, SN54LS77 . . . W PACKAGE
These latches are ideally suited for use as temporary (TOP VIEW)
storage for binary information between processing units
and input/output or indicator units. Information present 1oL 140 10
at a data (D) input is transferred to the Q output when 2p g2 130 20 2
the enable (C) is high and the Q output will follow the 3c,4c (s 12 1€, 2C
data input as long as the enable remains high. When the vee g4 1] GND »
enable goes low, the information (that was present at 3D(]s 0] NC Q
the data input at the time the transition occurred) is 4D CG 9:] 3aQ _"_,
retained at the Q output untii the enable is permitted to NC Qs s[] 4Q g
go high. ] o
- NC - No internal connection
The ‘75 and ‘'LS75 feature complementary Q and Q —d
outputs from a 4-bit latch, and are available in various |ogic symb°|s1‘ b=
16-pin packages. For higher component density (o
applications, the ‘77 and 'LS77 4-bit latches are available 75. 'LS75 77. 1877
in 14-pin flat packages. i ) 06 1 T ) e
T - ) A a—ct P 1,5 1121 . 1a
ese circuits are completely compatible with all popular 1C.2C 5 08,0 1c,2¢ = an
TTL families. All inputs are diode-clamped to minimize PYRLE N P P (181,55 LY P =
transmission-line effects and simplify system design. 308 I35 19 30 R U vy (9
. . . s 30
Series 54 and 54LS devices are characterized for 3c.ac-4 c3 _(9)_32 x"cﬁc c3
operation over the full military temperature range of 02 b L. 8 5 m(_g)__f; 80
-56°C to 125°C; Series 74, and 74LS devices are
characterized for operation from 0°C to 70°C. TThese symbols are in accordance with ANSI/EEE Std 91-1984
and IEC Publication 617-12.
absolute maximum ratings over operating free-air temperature range {(unless otherwise noted)
Supply voltage, Vo (See Note 1) . ... . L 7V
Input voltage: ‘75, ‘77 . . 5.5V
L8758, 'LST7 o o 7V
Interemitter voltage (see NOte 2} . ... . . . ... .. ... . e 5.5V
Operating free-air temperature range: SNB4' . .. ... ... ... ... o o -55°C to 125°C
SNT74" 0° C to 70°C
Storage tempPerature TaNGE . . . . . . .. oottt e -65°C to 150°C
NOTES: 1. Voltage values are with respect to network ground terminal.
2. This is the voitage between two emitters of a multiple-emitter input transistor and is not applicable to the 'LS75 and ‘LS77.
PRODUCTION DATA documents contain information .
curreat as of publication date. Products conform to v}
standard :::nw l rrmo:'pvr::::sil::t d'::.:g EXAS 2-241
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SN5475, SN5477, SN54LS75, SN54LST77,

SN7475, SN74LS75

4-BIT BISTABLE LATCHES

logic diagrams (each latch} {positive logic)

*75, 77
a _
Jo 975
p— Other { )
Latch
ENABLE
c DATA
‘LS7S _ LS77
DATA a DATA
0 0 10 — Q
OTHER 4 OTHER €4
LATCH LATCH
ENABLE ENABLE
c c
schematics of inputs and outputs
78,77 ‘LS75, 'LS77
EQUIVALENT OF EACH INPUT EQUIVALENT OF EACH INPUT
Vee __._1 R
Vee - 3
b Req
Req
INPUT —_—
INPUT -
Data: R.q =2k NOM Data: Raq =17k
Enable: Rgq =1 k2 NOM Enable: Rgq = 4.2 k2
75,77 ’LS75, 'LS77
TYPICAL OF ALL OUTPUTS TYPICAL OF ALL OUTPUTS
S Vee
- Ve 21209
130 1 noMm
NOM
1 ouUTPUT
QUTPUT
0242 TEXAS
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SN5475, SN5477, SN7475
4-BIT BISTABLE LATCHES

recommended operating conditions

SN5475, SN5477 SN7475 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 5.5 |4.75 5 525 V
High-level output current, |oH —400 —400] uA
Low-level output current, lo 16 16| mA
Width of enabling pulse, t,y 20 20 ns
Setup time, tg, 20 20 ns
Hold time, tp 5 5 ns
Operating free-air temperature, T —55 125 0 70| °C

electrical characteristics over recommended operating free-air temperature range {unl

ess otherwise noted)

PARAMETER TEST CONDITIONST MIN TYPI MAX|UNIT
Vi High-level input voltage 2 v
VL Low-level input voltage 08| Vv
Vik Input clamp voltage Vee = MIN, 1p=~-12mA -15| Vv 2
Voo = MIN, ViH=2V,
VoH High-level output voltage cc H 24 34 v
V=08V, loy = —400 uA n
v Low-fevel output volta Vec=MIN. - Vin=2V. 02 04 Vv v
w- utput vi . .
oL P o VIL=08V, gL =16mA Q
[ Input current at maximum input voltage Vee = MAX, V=55V 1| mA >
D input 80 3]
| High-level input current Vee = MAX, V=24V A
tHo T put eurm Cinput |  °° ! 160 | “ o
. D input -3.2 -l
lj  Low-level input current - Vee = MAX, Vi=04V mA [
C input -6.4 ‘_
] Short-circuit output current ¥ Ve = MAX St —20 =S A
ort-circuit output cur 3 = m
08 P cc SN74’ —18 —-57
: Supp! R Vee = MAX, SNG4* 32 46 A
U curren m,
cc Sueely See Note 3 SN74’ 32 53
TFor conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
LAl typical valuesare at Vo =5 V, Ta = 25°C.
§Not more than one output should be shorted at a time.
NOTE 3: g is tested with ali inputs grounded and all outputs open.
switching characteristics, Vec =5V, TA =25°C
FROM T0
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
{INPUT) (OUTPUT)
tp 16 30
LH D Q ns
tPHL 14 25
t = 24 40
‘PL“: D a CL - 15pF, —
tPHL AL = 400 2. 16 30
PLH [ Q See Figure 1 ns
TPHL 7 15
1 - 1
PLHY c a 6 30 s
tpHLY 7 15
tpH = propagation delay time, low to-high-levet output
tpH L = Propagation delay time, high-to-low-level output
9 These parameters are not applicable for the SNG5477,
l TE 2-243
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SN54LS75, SN54LS77, SN74LS75

4-8IT BISTABLE LATCHES

recommended operating conditions

N54LS7!
SN54LS75 SN74LS75
SN54L877 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, VcC 45 5 55| 4.75 5 525| V
High-level output current, IoH —400 —-400 { uA
Low-level output current, iQ 4 8| mA
Width of enabling pulse, tyy, 20 20 ns
Setup time, tg, 20 20 ns
Hold time, th 5 5 ns
Operating free-air temperature, Ta —~55 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54L875 SN74LS7S
PARAMETER TEST CONDITIONS SN54LS77 UNIT
MIN TYPE MAX [ MIN TYPT mAX
2 Vi  High-level input voltage 2 2 Vv
ViL Low-leve! input voltage 0.7 08| Vv
Vik Input clamp voltage Vee = MIN, I =~-18mA -15 -151 Vv
Vee = MIN, VIH=2V,
_" Vo High-level output voltage cc H 2.5 35 2.7 35 \"
-‘ VL= Vi max, \oH = —400 kA
r Vec-MIN, | Vig=2V, |loL-4mA 025 04 025 04
VoL Low:-level output voltage v
o ViL = VL max oL = 8mA 0.35 0.5
3] Inputc nt at D input 0.1 01
< I put current a Voo = MAX, V=7V i mA
- maximum input voltage C input 04 04
o Di 20 20
(1] WH High-fevel input current Veg = MAX V=27V input nA
w ' Cinput 80 80
) Low-level input t Voo MAX,  Vy-0ay  jormeut 04 ad PN
ow-level input curren = s = 0. m
- wrlevel input curre ce ! Cinput ~16 ~16
los  Shortcircuit output current® | Voo = MAX -20 —100§ -20 —100} mA
| Suppl t v MAX See Note 2 1578 63 12 63 2] ma
u curren = . ee Note m
cc supelv ce [is77 69 13
fFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
£ AN typical values are at Ve = 5V, Ta = 257C.
¥Not 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 tested with all inputs grounded and all outputs open.
switching characteristics, Vcc =5V, TA = 25°C
FROM TO ‘LS75 ‘LS77
PARAMETERY TEST CONDITIONS UNIT
(INPUT) (QUTPUT) MIN TYP MAX |[MIN TYP MAX
t 15 27 " 19
PLH D Q ns
PPHL 9 17 9 17
tPLH = 12 20
D Q = ns
— Cg = 15 oF, T8
PLR c a RL=2ka, 15 27 10 18
. ns
tPAL See Figure 1 1 25 018
t = 16 30
PLH o] Q ns
tpHL 7 15
4 tpLH = Propagation delay time, low-to-high-level output
tPLH = propagation delay time, high-to-low-level output
2.244 TEXAS R
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SN5475, SN5477, SN54LS75, SN54LS77,
SN7475, SN74LS75
4-BIT BISTABLE LATCHES

PARAMETER MEASUREMENT INFORMATION
switching characteristics

()

INPUTS OUTPUTS
—r— —N—
D c Vee a @
AL 2RL
PULSE 1
GENERATOR A—# D Q >—i4- PH—ot—t
A N
(See Note A) CL = 15pF {See Note C)
_L ¥ C I: {See Note B}
a I " -
PULSE
GENERATOR B CL - 15pF
{See Note A} (See Note B}

TEST CIRCUIT

[/}
[+]
2
T >
r—-fs'IOns | <10ns I 3]
90% |} | VA
D INPUT Vief o Vit 4
: | -
R _
* .-t - X e —— 0V
; SuU
P‘—s\'l()ns LIL._:—_<10_HS_____ _"_'_1‘_"_'____ Y
CINPUT r
{See
Note D)
-~ =500 s e 500 ns *J —_— e~ —— 0V
"_‘“r P L-—OL—I
i i tH l,c—— tPHL el THE
r—ww—-l T ] : =~ Von
OUTPUT Q | | Vet | | Vief
!
! I —— — VoL
| jo——mb— tPL H
1 -.ll — — —VoH
po—  tPLH
outpPuT O | ' Vet Vet
je—  tPHL —l
| ! VoL

VOLTAGE WAVEFORMS

fComplememar\/ Q outputs are on the ‘75 and 'LS75 only.

NOTES: A. The pulse generators have the following characteristics: Zgyy = 50 §; for pulse generator A, PRR < 500 kHz; for pulse
generator B, PRR < 1 MHz. Positions of D and C input pulses are varied with respect to each other to verify setup times.
Cy includes probe and jig capacitance.

. All diodes are 1N3064 or equivalent.

. When measuring propagation delay times from the D input, the corresponding C input must be held high.

For ‘76 and ‘77, Vet = 1.5V, for 'LS75 and 'LS77, Vyes = 1.3 V.

moo®

FIGURE 1

{i’
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