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Rochester
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SN5475, 7475, 54L.75
4-Bit Bistable Latches

These latches are ideally suited for use as temporary storage for binary information between
processing units and input/output or indicator units. Information present at a data (D) input is
transferred to the Q output when the enable (C) is high and the Q output will follow the data input
as long as the enable remains high. When the enable goes low. the information (that was present
at the data onput at the time the transition occurred) is retained at the Q output until the enable is
permitted to go high.

The ‘75 features complementary Q and Q outputs from a 4-bit latch, and are available in various
16-pin packages.

These circuits are completely compatible with all popular TTL families. All inputs are diode-
clamped to minimize transmission-line effects and simplify system design. Series 54 devices are
characterized for operation over the full military temperature range of -55°C to 125°C; Series 74
devices are characterized for operation from 0°C to 70°C.

Rochester Electronics Quality Overview

Manufactured Components * 1ISO-9001
* AS9120 certification

Rochester branded components are | < Qualified Manufacturers List (QML) MIL-PRF-35835

manufactured using either die/wafers * Class Q Military

purchased from the original suppliers * Class V Space Level

or Rochester wafers recreated from the | < Qualified Suppliers List of Distributors (QSLD)
original IP. All re-creations are done with * Rochester is a critical supplier to DLA and
the approval of the Original Component meets all industry and DLA standards.
Manufacturer (OCM).

Rochester Electronics, LLC is committed to supplying
Parts are tested using original factory | products that satisfy customer expectations for
test programs or Rochester developed | quality and are equal to those originally supplied by
test solutions to guarantee product | industry manufacturers.

meets or exceeds the OCM data sheet.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electronics
guarantees the performance of its semiconductor products to the original OCM specifications.
‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings may be
based on product characterization, design, simulation, or sample testing.
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SN5475, SN5477, SN54LS75, SN54LS77,
SN7475, SN74LS75
4-BIT BISTABLE LATCHES

MARCH 1874 — REVISED MARCH 1988

FUNCTION TABLE
{each latch)

SN5475, SN54LS76 . . . J OR W PACKAGE
SN7475 . .. N PACKAGE
SN74L875 ... D OR N PACKAGE

INPUTS | OuTPUTS (TOP VIEW)
) cla Q 1agr U] 12
L L " vz Q20
H | H L 20(s a[J20
X L |ag % 3c,4cE4 13[] 1€, 2¢C
veels 2[J GhD
H = high level, L = low ievel, X = irrelevant 3D E 6 n[]3a
Qg = the level of Q before the high-to-low transition of G 42 g 0[] 30
4a[(s 9[] 4Q
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 i U 1a
at a data (D) input is transferred to the Q output when 20(])2 130] 20 2
the enable (C) is high and the Q output will follow the 3c.acOs  12p1C,2¢
data input as long as the enable remains high. When the vee g 110 GND »
enable goes low, the information (that was present at 30(s 10f] NC Q
the data input at the time the transition occurred) is 4D (e 9:] 3a .9
retained at the Q output until the enable is permitted to NC O~ s[] 4Q d>)
go high. ) o
_ NC - No internal connection
The '75 and 'LS75 feature complementary Q and Q -
outputs from a 4-bit latch, and are available in various |°gic symbolsf .—
16-pin packages. For higher component density |-
applications, the '77 and 'LS77 4-bit latches are available 75. 1575 77. 1877
in 14-pin flat packages. w2 o ne PR Py ta
b (1) = 10
These circuits are completely compatible with all popular 1c m@ z; 115} 12% 1c,2c3'—z’c 2; »
TTL families. All inputs are diode-clamped to mirimize P L N AN na = Per I P —= 20
transmission-line effects and simplity system design. VSN Fry |19 59 304230 @ 0
Senes 54 and 54LS devices are charactenzed for PRl wy ks >+;:33 acac g2
operation over the full military temperature range of i ‘f; —=m:§ 2p-8) f; 8 40
—-55°C to 125°C; Series 74, and 74LS devices are
characterized for operation from 0°C to 70°C. These symbols are in accordance with ANSI/IEEE Std 91-1984
and |EC Publication 617-12.
absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
Supply voitage, Ve (See Note 1) ... .. ... . oL 7V
Input voltage: ‘75, 77 . .. .. e e e 5.5V
L8758, 'LST7 o e e e e 7V
Interemitter voltage (see Note 2}. ... ... e .. .... .. BBV
Operating free-air temperature range: SN54° .. . ..... .. ... ... ... ... .... . —55°C to 125°C
SN7Z4" e e 0° C to 70°C
Storage temperature range . . ... .. e -65°C to 150°C
NQOTES: 1 Voltage values are with respect to network ground terminal.
2 This is the voltage between two emitters of a muluple-emitter input transistor and 1s not apphcable to the 'LS75 and 'LS77
PRODUCTION DATA documents contain information .
s 1 of pbcstir S oot oo Exas WP
ecessariy INSTRUMENTS 2241

anty. Production processing dees not
ich:'Jl testing of all plumgtuu.
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SN5475, SN5477, SN54LS75, SN54LS77,

SN7475, SN74LS75

4.BIT BISTABLE LATCHES

logic diagrams (each latch) (positive logic)

75,77
—2aQ
{751
ENABLE
[ DATA
'LS78 _ 'L877
DATA Q DATA
TO
p—aQ T —Q
OTHER < >°—1 OTHER H»—Do—‘
LATCH LATCH
ENABLE [ ENABLE [
2 c c
schematics of inputs and outputs
'75,'77 ‘'L875, 'LS77
-
| EQUIVALENT OF EACH INPUT EQUIVALENT OF EACH INPUT
-
w] Voo ———gp—— -
® Vee - >
<. s Req
8 Reg
7] INPUT N
INPUT ——
Data  Rgq =2k NOM Data  Rgq =17 k0
Enable Rgg = 1k NOM Ensble Rgq = 4.2k
'75, ‘77 ‘'L875, 'LS77
TYPICAL OF ALL OUTPUTS TYPICAL OF ALL QUTPUTS
_—————— V¢
- Vee 21209
130 2 1 nom
NOM E r
<
1 OUTPUT
QUTPUT
i
2-242 l
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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, Ve a5 5 5.5 (4.75 5 5.25 A
High-level output current, lgH —400 —400| uA
Low-level output current, I 16 16| mA
Width of enabling pulse, 1 20 20 ns
Setup time, tg 20 20 ns
Hold time, tp 5 ns
Operating free-air temperature, T —55 125 4] 70| °C

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

ess otherwise noted)

PARAMETER TEST CONDITIONSt MIN TYPI MAX|UNIT
V{H High-level input voltage 2 v
ViL Low-level input voitage 0.8 Vv
VK Input clamp voltage Ve = MIN, Iy = ~12mA —-1.5 v 2
A =MIN, VIH=2V,
VoH High-level output voltage cc IH 24 34 \
ViL=08V, IgH = —400 LA "
VoL  Lowlevel output valt VeemMIN. - Vip =2V, 02 04| v @
ow-level output volta R
oL P ae ViL=08V, IgL=16mA 0
[N Input current at maximum input voltage Vee = MAX, V=55V 1| mA >
D input 80 Q0
| High-level input current Vee = MAX, V=24V A
IH ' P C input cc ! 160 # D
D input -32 w—l
I Low-level mput current Vee = MAX, V=04V mA -
C input —6.4 |-_
[ Short t output t? \ MAX NS4 =20 =57 A
rt-circuit o Ut currents = m
os Sho utput cu cc SN74" —18 —57
. Sunp! N Vee = MAX, SN54° 32 46 A
U curren m
cc  Supelv e See Note 3 SN74" 32 83
TFor conditions shown as MIN or MAX, use ﬂ:\e appropriate value specif.ed under recommended operating conditions,
J_All typical valuesareat Ve =5V, Tp =25°C
¥Not more than one output should be shorted at a time
NOTE 3 fgc s tested with all inputs grounded and all outputs open
switching characteristics, Vgc =5V, Tao=25C
FROM TO
PARAMETER TEST CONDITIONS MIN  TYP MAX |UNIT
{INPUT) {OUTPUT)
4 16 30
PLH D Q ns
PHL 14 25
¢ = 24 40
‘PLH: D Q CL =15pF, 5 T ns
PHL RL =400 2, %
PLH C Q See Figure 1 ns
PHL 7 15
1 ! = 16 30
PLHY c a ns
tpHLY 7 15
tpLH - Propagation delay time, low tg-high-level cutput
tpy | = propagation delay time. high-to low leve! output
1 These parameters are not applicable for the SN5477,
Texas A
2-243
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SN54LS75, SN54LS77, SN74LS75

4-BIT BISTABLE LATCHES

recommended operating conditions

SN54LS75
SN74LS75
SN54LS77 UNIT
MIN  NOM MAX | MIN NOM MAX
Supply volage, Vi 45 5 55 |4.7% 5 5.25 A\
Hign-level output current, IgH -400 —400 | uA
Low-level autput current, tqg 4 8| mA
Width of enabling pulse, 1y, 20 20 ns
Setup time, tg 20 20 ns
Hold time, t 5 5 ns
Operating free-air temperature, T o —55 125 0 70| "C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
4
SN54LS75 SN74LS75
PARAMETER TEST CONDITIONS? SN54LS77 UNIT
MIN TYP MAX |MIN TYP' MAX
2 V|4  High-level input voltage 2 2 \Y
ViL Low-level input voltage 07 08| VvV
Vik tnput clamp voltage Vee = MIN, = -18 mA -15 -15{ V
—' Vee = MIN, Vip=2V,
VoH High-leve! output valtage 25 35 2.7 35 A"
- ViL = VL max, igy = —400 uA
Lo VEC-MIN,  Vig-2V, |lgL -4mA 025 04 025 04
VoL Lowlevel nutput voltage v
|w] VIL - VL max 1oL = 8mA 035 05
] input currentat B D input 0.1 01
< I putcurten Vee = MAX, -7V 10ed - mA
- maximum input vol tage C input 04 04
8 | High-level t v MAX 27V D input 20 20 A
igh-level mnput curren = . =
» tH g P ce C input 80 so| “
I Low-level v MAX pay |2 lmewt 04 041 ma
- 3 [} rreng = . = D
[k ow-level ipul currel CC C Tnput Er 6 ] 6 m.
los Short-circurt output current S Ve = MAX - 20 —100 | -20 —-100| mA
| Suont N MAX See Note 2 [Ls75 6.3 12 6.3 iE2 N
up| current = IV . ee Note m.
ce ey ce 577 69 13
"For conditions shown as MIN or MAX use the appropriate vaiue specitied under recomrnended operating conditions.
All typizal values are at Ve BV, Ta 25 C
YNot miore than one puiput should be snorted at aume, and duration of the short circunt should not exceed one second
NOTE 2 igc 's tested anth all inputs grounded and all outputs open
switching characteristics, Vcc =5V, Tao=25 C
. FROM TO ‘'LS75 ‘LS77
PARAMETER TEST CONDITIONS UNIT
(INPUT) {OUTPUT) MIN  TYP MAX |MIN TYP MAX
T 15 27 11 19
PLH D a ns
tPHL 9 17 g 17
tpLH . 12 20
D Q = ns
PHL CL = 150F, 7 5
PLA c a Ry = 2k, 15 27 10 18
. ns
TPHL See Figure 1 4 25 0 18
t _ 16 30
PLH c a ns
tPHL 7 15
« tpLH ~ Proragation delay tme, low to high level output
tpLH © Propagation gelay tme, nigh to low level autput
Texas e
2-244
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SN5475, SN5477, SN54LS75, SN54LS77,
SN7475, SN74LS75
4-BIT BISTABLE LATCHES

PARAMETER MEASUREMENT INFORMATION
switching characteristics

INPUTS OUTPUTS
4 — s —~
D C Vee o] Q
RS SR
PULSE <
GENERATOR A—@- 3] Q ¢ »—t T
(See Note A} _I_ {See Note C}
T Cp = 15pF
-L ¢ = (See Nate B}
a P——t

{See Note A) {See Note B}

-—id
v
PULSE
GENERATOR B CL 150F

1

N

TEST CIRCUIT n
| )]
fo 1us ot s - -g
—*1\ <10 ns —.1!"—‘<10n5 l [«V]
| 14590 90%Y | | | 3V (&)
D INPUT F Vet Vier X! 1 Vet _
10% £ [ 10% I -
— sy bt —_ - oV l_
| — je— < " y gy —
S . ST L s 100 e v
CINPUT
{See ]
Note D} ) |
f+——-500 ns —_ - 0V
| tPLH | L-—-l—lPHL
i | re—— PHL ——!
r—lPLH—-I I T { Vo
oUTPUT Q ! | Vet | | Vief
l l ——— Vo
| l be—sl—tpLH
| ———von
}.—— tPLH —ol
outPuT T | ! Vref (V-
jo—  tPHL—®
| ! vVou
je—st-tPHL
VOLTAGE WAVEFORMS
TComplementary Q outputs are on the ‘75 and 'LS75 only.
NOTES. A. The pulse generators have the following characteristics Zgyp = 50 € for pulse generator A, PRR < 500 kHz. for pulse
generator B, PRR < 1 MHz Positions of D and C nput pulses are vanied with respect to each other to venfy setup times.
B. C. includes probe and jig capacitance
C. All diodes are 1N3064 or equivalent.
D. When measuring propagation delay times from the D input. the correspanding C input must be held high.
E For'75and ‘77, Vet = 1.5 V; for 'LS75 and ‘'LS77, Vref = 1.3 V.
FIGURE 1
T {l’
EXAS 2-245
INSTRUMENTS
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