SNb475, SN5477, SNhALS7h, SNAAIST77,

SN/475, SN74LS/
SDLS120 4-BIT BISTABLE LATCHES

MARCH 1974 — REVISED MARCH 1988

E— | |

FUNCTION TABLE SN5475, SNH4LS75 . . . J OR W PACKAGE
{each latch) SN7475 . . . N PACKAGE
SN74L575 ... D OR N PACKAGE
INPUTS OUTPUTS {TOP VIEW)
D c|a a ad Yied 10
L H | L H [0z sd2a
H HlH L 2p[Js 4[] 20
X L la ® 3C,4Cc[Ja 3] 1C 2C
vee s  12[] GND
M -5
H = high lavel, L = low level, X = irrelavant 3p[e 11[]3C
Qg = the level of Q before the high-to-low transition of G 4D []7 w0[]30Q
4as a[] aQ
description
SNE477, SNB4LS77 . . . W PACKAGE
These latches are ideally suited for use as temporary (TOP VIEW)
storage for binary information between processing units
and input/output or indicater units, Information presant 100 141 1Q
at a data (D) input is transferred to the Q output when 2D (]2 120] 20
the enable (C) is high and the Q output will foliow the ac, acp 1zp1¢, 2C
data input as long as the enable remains high. When the vee 04 11[]1 GND
enable goes low, the information {that was present at 30(s 10[] NC
the dsta input at the time the transition occurred) Is 4b[s gl s
retained at the Q output until the enable is permitted to NC (O~ 8 :| 4Q

go high.
NC - No internal connection

The ‘75 and ‘LS$75 feature complementary Q and Q
outputs from a 4-bit latch, and are available in various Iogic symbols"
16-pin packages. For higher component density

applications, the ‘77 and ‘LS77 4-bit latches are avaitable '78. 1876 77.°L877
in 14-pin flat packages. 102 ey (1:: 1a AL N 7 T
These circuits are completely compatible with all popular 1c,ch3’E g; bﬁ'zi 1c,zcﬁc f:; .
TTL families. All inputs are diode-clampad to minimize ap 31 - b, (141 5 apd2 20 [———22
transmission-line effects and simptify system design. ap 8 __3p ——%32 ap8—T30 19 .0
Series 54 and 54LS devices are characterized for ac.4c2 & b‘""l';]“m 3¢ 402 c3
operation over the full military temperature range of 7 :; 8 :g apt81 :; L8 5
—-55°C to 125°C; Series 74, and 74LS devices are
characterized for aperation from 0°C to 70°C. TThess symbols are in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, VCC 1See NOte 1) L L. L. L e e e TV
Input voltage: ‘78, T 7 . e e 55V

LS8, LS 77 o i e e e e e e 7V
Interemitter voltage (see NOte 2) . . . . e e e 58V
Operating free-air temperature range: SNS4" . . . L -55°C to 125°C

L I g° C to 70°C

Storage temperature FaNGE . . .. . .. ..ottt e e e e —-65°C to 160°C

NOTES. 1. Voltage values are with respect to network ground terminal.
2. This is the voltage between two emitters of a multiple-emitter input transistor and is not applicable to the 'LS75 and 'LS7

7.

PACDUCTION DATA documents contgin information R
current as of publication date. Products confarm to f }
spnn:‘iﬁ::liuns per nr'.’e t:rmg of Texas _Inst;umunts TEXAS
stondard warranty. Praduction processing does not
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SN5475, SN5477, SN54LS75, SN5ALS77,

SN/470. SN/4LS /D
4-BIT BISTABLE LATCHES

iogic diagrams {(each latch) (positive logic)

75,77
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schematics of inputs and outputs
75, 77 "LS75, 'LS77

EQUIVALENT OF EACH INPUT

EQUIVALENT OF EACH INPUT

Voo PRp—
Veo —_
Req
.I
;: Reg
ENPUT —_——
INPUT { }——
Data: Aag = 2 kil NOM Data: Rag = 17 ki2
Enable: Rgy =1 ki NOM Enable: Rgq = 4.2k§2
‘75,77 ‘L8756, 'LS77

TYPICAL OF ALL OUTPUTS

vee
130 Q2
NOM

ouUTPUT

TYPICAL OF ALL OUTPUTS

QUTPUT

TEXAS “ff
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SNb5475, SN5477, SN7475
4.BIT BISTABLE LATCHES
b ol 1]
recommended operating conditions
5N5475. SN5477 SN7475 UNIT
MIN NOM MAX | MIN NOM MAX
Supply valtage, Ve 4.5 5 55 475 [ 525 V
High-leve| output current, o —400 —400 | uwA
Low-level output current, 10 16 16| mA
Width of enabling pulse, ty 20 20 ns
Setup time, tg, 20 20 ns
Hold time, tp 5 5 ns
Operating free-air temperature, T a —68& 125 o 70 °C

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

ess otherwise noted)

PARAMETER TEST CONDITIONST MIN TYPT mAX{uUumMIT
V|4 Migh-level input voitage 2 \Y
ViL Low-level input voltage 08( V
Vi Input clamp vottage Ve = MIN, I ==12mA ~15{ Vv
v High-lavel output voltage vee = MIN, ViH =2V, 24 3.4 \
igh-lavel ou . ¥
OH ? ViL=08v, lgH = —400 uA
Ve =M Vig=2Vv
VoL  Low-level output voltage cc N, H i 0.2 0.4 v
ViL=0.8Vv, oL = 16 mA
I} input current at maximum input voitage Voo = MAX, V=55V 11 mA
| High-level input current D input Vee = MAX V=24V 80 A
H T P Cinput | ©C Co e 160 | “
D input -3.2
| Low-level input current Voo = MAaX, V=04V mA
'L P Cinput ec ! —8.4
1 Short-cireuit output current $ v MaX SN —20 =57 A
ort-circui u =
0s revit et cc SN74’ —18 7| "
i Supp! . Vee = MAX, SNG4’ 32 46 A
u curren m
cc  SueRy See Note 3 SN74’ 32 53
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating condjtians,
T All typical values are at Voo = 6V, Tp = 25°C.
§Not mare than one autput shoutd bea sharted at a time.
NOTE 3: Igg fs tested with all inputs grounded and all outputs open.
switching characteristics, Ve =5V, Ta = 25°C
PARAMETER FROM To TEST CONDITIONS MIN TYP MAX |UNIT
{INPUT) {QUTPUT)
1] 16 30
PLH o a ns
PHL 14 25
k ! = 24 40
tPLH:: o a CL =15pF, 3 5 ns
[PHL R =400, T8 20
PLH [ Q Sea Figure 1 ns
TtPHL 7 15
1 j - 16
PLH1 '] Q 30 ns
tPHLY 7 15

tp_H = propagation delay time, low-to-high-level cutput
tp L = propagation delay time, high-to-low-leval output
T Thesa parametars are not applicable for the SNS477,

{ip
TeExas
INSTRUMENTS
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SN54LS875, SN54LS77, SN74LS75
4.BIT BISTABLE

SMNG4L 575
SN74LE?S
SN5ALS77 UNIT
MIN NOM MAX | MIN NOM MAX
Suppty voltage, Voo 45 5 55| 4.7% 5 528 v
High-levei output current, o —400 »4097 uA
Low-level autput current, In 4 8 ma
Width of enabling pulse, 1y, 20 20 ns
Setup time, tg, 20 20 ns
Hold time, th 5 5 ns
Operating free-air temperature, T s —56 128 0 70| °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54L87
LS7S SN74LS75
PARAMETER TEST CONDITIONST SNS4L577 UNIT
MIN TYPE MAX [ MIN TYPI maX
VH High-level input valtage 2 2 v
Vi  Low-level input voltage 0.7 08| V
Vik  Input clamp voitage Ve = MIN, I =—18 mA -1.5 -1.5( V
Ve = MIN, V=2V,
VoH  High-level output voltage cc IH 25 35 27 28 v
V)L = VL max, lgy = —400 uA
v = MIN, A =2V, i =4 mA 0.25 0.4 0.25 0.4
VoL Low-level cutput voltage cc IH oL m v
VL = VL max log. = BmA ¢.35 0.5
Input current at D input 0.1 0.1
I put curre Voo = MAX, V=7V e mA
maximum input voltage Cinput 04 0.4
. . D input 20 20
| High-level input current v = MAX, V=27V A
IH g P cc ! Cinput 80 80 a
D input —-04 ~G,4
| Low-level i t nt Vee = MAX, V=04V
L ow-level input curre cc 1 T =& — mA
lgs  Short-circuit output currentd | Voo = MAX -20 —100{ -20 —100| mA
'LS78 6.3 12 6.3 12
| Supply current Voo = MAX, See Note 2 A
ce PRy cC Ts77 63 13 ™
TEor conditions shown as MIN or MAX, use tl:le appropriate value specified under recommendad operating conditions.
fan typical values are at Voo =5 V, T4 = 25°C.
¥ MNot more than one gutput shouid be shorted at a time, ana duratian of the short-circuit should not exceed one secand
NOTE 2: i is tested with all inputs yrounded and all ouiputs cpen.
switching characteristics, Vo =5V, Ta=25"C
FROM TO ‘'LE75 ‘L577
PARAMETER TEST CONDITIONS UMIT
{(INFUT) [QUTPUT) MIN TYP MAX [MIN TY¥YP MAX
t 15 27
- PLH 0 a e
tPHL g 17 9 17
1P — 12 20
D o] =
PHL CL = 15 pF, 3 15 ns
PLH c o H‘—;z ki2. 15 27 10 18
i ns
AL See Figure 1 3 55 10 18
t —~ 5] 30
PLH c [} ! ns
tPHL 7 15

f ipLH = Propagation delay time, low-to-high-level cutput
ip| 4 = Propagation delay time, high-to-low-ievel qutpusz

1EME5*?
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PARAMETER MEASUREMENT INFORMATION
switching characteristics !

INPUTS OUTPUTS
— —
B} C VCC [a] Q
' |
PULSE l I
GENERATOR Al—# D Q
A
(See Note A} i ) oL = 15 pF {See Nate C!
_-L Y- -:L (See Note B!} |
a > l—-ﬂ—ﬂ—ﬂ—"
a * g
PULSE l
GENERATOR B — C| = 15pF
{See Note A) l (See Note B)
TEST CIRCUIT
[ 4 _14 1 e I
fo———————— s e by ]
_ﬁ[r—QSOns —'1!P—€10n5 |
i | ¥fa0% 90%Y, | | | 3V
L INPUT | | Vraf Vief 10% Vyief
s Xy ——d | AN,
I — e—<10 i tsu !
= ns
SR || e 100 B i .y
C INPUT 0%
|See
Note D}
! be——500 ns ~—s——"570 5 oV
| tPLH | tPHL
i I l po— tPHL —-—-J|
i-—tPLH—-l [ | | YaH
DUTPUT Q | | Vet | [ Vit
— o [
| ! [ Jetrmmc—— R H
| I ! _.j' —_— — = VgH
—  tPLH
QUTPUT O | ' Vref Vres
pe—  tpHL—
\ ! var
je—=t-tPHL

VOLTAGE WAVEFORMS

TComplementary Q outputs are on the '76 and 'LS75 only.

NOTES: A. The pulse generatars have the following characteristics: Zgyt = 50 {1; 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 ta each other to verity setup times.
C| includes probe and jig capacitance.

All diodes are 1N3084 or equivaient.

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

For '75 and *77, Veaf = 1.5 V; for ‘LE758 and 'LS77. Vief = 1.3 V.

moom

FIGURE 1

{i,
TEXxas
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
1o verify, hefore placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at

ality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

wvith Tl's standard warranty. Testing and other au

tha tima nf cala in arcordanca v
i€ i aCllrGance wi S swandallG Warfanty., iesung and Giner Qu

uic unic U1 o

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications™.

TO BE SUITABLE FOR USE IN LIFE-SUPFORT APFPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or

infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either

express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright ©@ 1996, Texas Instruments Incorporated



