TYPES SN5475, SN5477, SN54L75, SN54L77, SN54LS75, SN54LS77,

SN7475, SN74LST75
4-BIT BISTABLE LATCHES

MARCH 1974—REVISED DECEMBER 1983

logic

FUNCTION TABLE

{each latch)
INPUTS OUTPUTS
D c|a Q
L H L H
H H H L
X L {Q Qo

H = high level, L = low level, X = irrelevant
Qg = the level of  before the high-to-low transition of G

description

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 input at the time the transition occurred) is re-
tained at the Q output until the enable is permitted to go
high.

The ‘75, ‘L75, and ‘LS76 feature complementary Q and
Q outputs from a 4-bit latch, and are available in various
16-pin packages. For higher component density applica-
tions, the 77, 'L77, and 'LS77 4-bit latches are available
in 14-pin flat packages.

These circuits are completely compatibie with all popular
TTL families. All inputs are diode-clamped to minimize
transmission-line effects and simplify system design.
Series 54, 54L, and 54LS devices are characterized for
operation over the fully military temperature range of
_55°C to 125°C; Series 74, and 74LS devices are
characterized for operation from 0°C to 70°C.

Supply voltage, Vo (see Note 1) ..o oooainnennn e
Input voltage: '75,°L75,77,'L77 .. ...

ILST5, 'LS77 e e
Interemitter voltage (see Note 2} . .....................
Operating free-air temperature range: SN54" .............

Storage temperature range ... ...........-.coceeoeenos

NOTES: 1. Voitage values are with respect to network ground terminal.

SN5475, SN54LS75 . .. J ORW PACKAGE

SN54L75 ... JPACKAGE
SN7475 ... JORN PACKAGE
SN74L875 ... D,J ORNPACKAGE

(TQP VIEW}
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SN5477, SN54LS77 ... W PACKAGE
SN54L77 ... TPACKAGE

(TOP VIEW)
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NC - No internal connection

FOR CHIP CARRIER INFORMATION,
CONTACT THE FACTORY

TTL DEVICES %

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

2. This is the voltage between two emitters of @ multiple-emitter input transistor and is not applicable to the ‘LS75 and ‘LS77.

PRODUCTION DATA :
This dacument contains information current as Trvac b,
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TYPES SN5475, SN5477, SN54L75, SN54L77, SNS4LS75, SN54LST7,
SN7475, SN74LS75
4-BIT BISTABLE LATCHES

logic diagrams (each latch)

‘75, '77,°L75,°L77

Q - 1
1 ° E .
b+ Other {"75 and ‘L75)
Latch
ENABLE
c DATA
‘LS75 'LS77
DATA Q DATA
TO 0 0 NN
OTHER QTHER
LATCH LATCH
ENABLE ENABLE
c C
schematics of inputs and outputs
75, 77 ‘L75, 'L77 'L§75, ‘LS77
EQUIVALENT OF EACH INPUT EQUIVALENT OF EACH INPUT EQUIVALENT OF EACH INPUT
: Vee ___1____ —
Vce _— Vece - 3
3 Req
Req Req
3 INPUT —_
INPUT —— INPUT ——
3
-
m
< Data:  Rgq = 2 k{2 NOM Data:  Rgq = 4 k2 NOM Data: Rgq = 17kQ
c_’ Enable: Heq =1k§2 NOM Enable: Req =2kl NOM Enable: Req =42k
m 75,77 ‘LTS5, 'L77 ’LS75, 'LS77
» TYPICAL OF ALL DUTPUTS TYPICAL OF ALL OUTPUTS TYPICAL OF ALL DUTPUTS
_— — $—Vce
_— Vece - Vee 21200
130 €t 260 §1 £ NOM
NOM NOM r
QUTPUT
OUTPUT QUTPUT
l
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TYPES SN5475, SN5‘477, SN7475
4-BIT BISTABLE LATCHES

recommended operating conditions

SN5475, SN5477 SN7475 UNIT
MIN NOM MAX [ MIN NOM MAX

Supply voltage, Voo 45 5 55 |4.75 5 5.25| V

High-level output current, igH —400 —400] uA
Low-ievel output current, gL 16 161 mA
Width of enabling pulse, 1,y 20 20 ns
Setup time, tgy 20 20 ns
Hold time, th 5 5 ns
Qperating free-air temperature, T Ao —55 125 0 70| °c

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

ess otherwise noted)

PARAMETER TEST CONDITIONST MIN  TYPE MAX |UNIT
Viy High-level input voltage 2 v
Vi Low-level input voltage 0.8 v
Vik Input clamp voltage Ve = MIN, Ij=—12mA —1.5 \"
] Voo =MIN,  Vyp-2V,
VoH High-level autput voltage 2.4 3.4 A\
ViL=08V, IOH = —400 A
v N level outout volt Ve = MIN, Vig=2V, o 04 v
ow-level output voltage X
oL evel outp 9 ViL=08V, . IgL=16mA -2
[ Input current at maximum input voltage Ve = MAX, V=85V 1| mA
D input 80
I High-level input current Ve = MAX, V=24V A
H g P n C input cC 1 160 M
! Low-level i Dinput |  ~-MAX, v =04V -
-level ut c ent = B = 0.
[N ow: npt ure C |r\pu( CcC ] —64 m. 3
. SN54' —20 —57
! Short- t output current§ Vee = MAX A
os ort-circuit output curr cc SN7a- P 7™
Vee = MAX, SN54” 32 A6
icc  Supply current cc mA UJ
See Note 3 SN74’ 32 53 w
TEor conditions shown as MIN or MAX, use the appropriate vatue specified under recormmended operating conditions. ——
ANl typical values are at Vo = 5 V, Ta = 257°C. >
8 Not more than one output shou'ld be shorted at a time. LLS
NOTE 3: Icc is tested with all inputs grounded and all outputs open. Q
L e _ _ oro -
switching characteristics, Vcc =5V, TA=25"C -
PARAMETER FROM To TEST CONDITIONS MIN TYP MAX [UNIT '—
{INPUT} (OUTPUT)
tp 16 30
LH D a ns
tPHL 14 25
1 = 24 40
‘P‘-HE D a CL = 15 pF, — "
PHL RL =400 O, T
1
PLH C Q See Figure 1 ns
tPHL 7 15
I — 16 30
PLHY c Q ns
tpHL Y 7 15
1p) 4 = pPropagation delay time, low-to-high-level output
tpH L = Propagation delay time, high-to-low-fevel output
9 These parameters are not applicable for the SN5477.
Q’
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TYPES SN54L75, SN54L77
4-BIT BISTABLE LATCHES

recommended operating conditions

MIN NOM MAX | UNIT
Vee  Supply voltage 4.5 5 5.5 v
V|4 High-level input voltage 2 '
ViL Low-level input voitage 0.8 \4
IgH High-level output current —0.2 mA
IgL Low-level output current 8 mA
tyy Width of enabling pulse 100 ns
tsu Setup time 40 ns
th Hold time 10 ns
TA Operating free-air temperature — 55 125 °c

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

PARAMETER TEST CONDITIONS 1 MIN TYP$ MAX | UNIT
ViK Vec=MIN, 11 =—12mA -15 v
VOH Ve = MIN, VIH=2V, Vi =08V, lor=—0.2mA 2.4 3.4 3
VoL Vee = MIN, Vig=2V, ViL=08YV, oL =8 mA 0.2 0.4 v
h Vee = MAX, V=55V 1 mA
D Input 40
HH Vee = MAX, V=24V uA
C Input 80
3 D Input —1.6
he Vee = MAX, V=04V mA
C input -3.2
- i0s § Vee = MAX - 10 —29 | ma
; icc Ve = MAX,  See Note 3 16 23 mA
U t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
m 1 All typical values are at Voo = 5 V, T = 25°C.
< § Not mare than one output should be shorted at a time.
-— NOTE 3: i¢ggis tested with all inputs grounded and all outputs open.
m switching characteristics, Voc =5 V, Ta = 25°C
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT)
tPLH 32 60 ns
D Q
PHL 28 50 ns
PLHY _ 48 80 ns
D Q
tPLHY 14 30 ns
R =800 Q, CL =15pF
tPLH 32 60 ns
o] Q See Figure 1
tPHL 14 30 ns
PPLHY — 32 60 ns
(o} Q
PLHY 14 30 ns
4 These parameters are not applicable for the SN54L77.
Texas WP
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TYPES SN54LS75, SN54LS77, SN74LS75
4-BIT BISTABLE LATCHES

recommended operating conditions

SN54LS75
SN74LS75
SN54LS77 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 5.5 | 4.756 5 525| V
High-level output current, IgH —400 —400 | uA
Low-level output current, || 4 8| mA
Width of enabling pulse, 20 20 ns
Setup time, tgy 20 20 ns
Hold time, tp 5 5 ns
Operating free-air temperature, T —55 125 1] 70 C

electrical characteristics over recommended operating free-air temp

erature range (unless otherwise noted)

4L S7!
SNSALS75 SN74LS75
PARAMETER TEST CONDITIONST SNS4LS77 UNIT
MIN TYPI MAX |MIN TYPT MAX
Vil High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 08f Vv
Vik Inputclamp voltage Ve = MIN, | =—-18 mA -15 -15| V
Ve = MIN, ViH=2V,
Vgu High-level output voltage 25 35 2.7 35 A%
VL = VjL max, lgy = —400 uA
\% = MIN, ViH=2V, | =4 mA 0.25 0.4 0.25 (X3
VoL Low-level output voltage cc tH oL v
VL = VL max oL = 8 mA 0.35 0.5
1 tcurrent at D input 0.1 0.1
N nputcurrenta Vee=MAX, V=7V s mA
maximum input voltage Cinput 0.4 0.4
D input 20 20 3
i High-level input current \4 =MAX, V=27V - A
1H 9 e ce ! Cinput 80 so| “
D input —-0.4 —0.4
TR Low-level input current Vge = MAX, V=04V - mA
C input —1.6 —1.6 w
ios  Short-circuit output current§ | Voo = MAX —20 —100 | -20 —100| mA L
[is7s 63 12 63 12 &)
Icc Supply current Vg = MAX, See Note 2 mA —
['Ls77 6.9 13 >
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. L
AN typical values are at Voo = 5 V, T4 = 25°C. (@)
§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second . |
NOTE 2: Icg is tested with all inputs grounded and all outputs open. -
switching characteristics, Vcc =5 V, Ta = 25°C L
FROM TO ‘LS75 ‘LS77
PARAMETERY TEST CONDITIONS unT
{INPUT) [OUTPUT) MIN TYP MAX {MIN TYP MAX
1 15 27 1 19
_,—ELH—_ D Q ns
PHL 9 17 9 17
tPLH = 12 20
D Q Cp = 15 pF, ns
PHL 7 15
L . . R =2k, % 27 6 18
" ns
L See Figure 1 1a 55 10 B
% ~ 16 30
PLH c a ns
tPHL 7 15
9 tpy 4 = propagation delay time, low-to-high-level output
tp 1 = Propagation delay time, high-to-low-level output
Texas WP
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TYPES SN5475, SN5477, SN54L75, SN54L77, SN54LS75, SN54LS77,
SN7475, SN74LS75

4-

BIT BISTABLE LATCHES

PARAMETER MEASUREMENT INFORMATION

switching characteristics

INPUTS OUTPUTS
" N
D c Vee a Q
P
R S Ry
PULSE 1
.GENERATOR A| _ D Q > —¢—& > > >t
{See Note Al L {See Nate C)
T C = 15pF
1 € L (See Note B)
° * »H—b+—bt

Cp - 15pF

(See Note A) {See Note B}

P
PULSE
GENERATOR B

—o <0 —'1|b-—~<|0ns |
Sony | | | 3v
D INPUT ref | Viet
10%
10%
3 S A .
th 1 T
| __.l rg—$10ns tsu — th —el
S N | o< 00 B . S av
_| C INPUT
__l {See
- Note D)
o je-——500 ns —ee——500 "s_.J A ov
| |‘——’1_‘PLH | le— ol tpur
m i | — PHL ——=
|
< {._—tpLH—.{ T T | VoH
o |
oUTPUT Q I Viet | Vief
m | | |
w ! — - VoL
| l k——-:— tPLH
— — —VOH
f—  tPLH —l
ouTPUT T i ' Veef Vyet
|~—— tpHL—e
| ! VoL
'o—o‘—lPHL
VOLTAGE WAVEFORMS
* Complementary Q outputs are on the ‘75, 'L75, and "LS75 oniy.
NOTES: A. The pulse generators have the foliowing characteristics: Zoue™ 50 §2; for pulse generatar A, PRR < 500 kHz; for pulse
generator B, PRR < 1 MHz. Positions of D and C input puises are varied with respect to each other to verify setup times.
B. Cy includes probe and jig capacitance.
C. All diodes are 1N3064 or equivalent.
D. When measuring propagation delay times from the D input, the corresponding C input must be held high.
E. For'75,'77, L75,and 'L77, V e = 1.5 V; for 'LS75 and ‘L.877, Vref = 1.3 V.
FIGURE 1
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