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SN74

o Choice of 8 Latches or 8 D-Type Flip-Flops
In a Single Package

3-State Bus-Driving Outputs

Full Parallel-Access for Loading

Buffered Control Inputs

Noise Rejection
® P-N-P Inputs Reduce D-C Loading on
Data Lines {'S373 and 'S374)

Clock/Enable Input Has Hysteresis to Improve

e SN54L5363 and SN74L5S364 Are Similar But

Have Higher Vo For MOS Interface

‘L8373, ‘8373
FUNCTION TABLE

OUTPUT | ENABLE
CONTROL p p | ourrur
L H H H
L H L L
L L X Qg
H X X z

'LS374,'5374
FUNCTION TABLE
OUTPUT
conthoL | S-OS¢ D | ouTRur
L 1 H H
L t L L
L L X Qo
H X - X z

See explanation of function tables on page 3-8.

description

These 8-bit registers feature totem-pole three-state outputs designed specifically for driving highly-capacitive or
relatively low-impedance foads. The high-impedance third state and increased high-logic-level drive provide these
registers with the capability of being connected directly to and driving the bus lines in a bus-organized system without
need for interface or pull-up components. They are particularly attractive for implementing buffer registers, 1/0 ports,

bidirectional bus drivers, and working registers.

The eight latches of the 'LS373 and "S373 are traneparent D-type latches meaning that while the enable {G) is high the
Q outputs will follow the data (D} inputs, When the enable is taken low the output will be latched at the level of the

data that was setup.

SNS4LS373, SNB48373 . .. J PACKAGE
SN74L8373, SN748373 ... J OR N PACKAGE

{TOP VIEW)

TYPES SHHLSSB SN54L8374, SN548373 SN548374,
SN7418373 374 T ,rcSIJ:SATM
l#-ﬂ# FLOPS

NABLE

[a[1[w][][w][w][w][o][#][w]

ey G

Y

IR IR A IR L IR IR LRI
ouTRuT 1 = 20 x ano
CONTROL

logic: see function table

SN54LS374, SN548374 . . . J PACKAGE

SN74L.8374, SN748374 . . . J OR N PACKAGE
(TOP VIEW)

Voo 0 [ 70 b3 o« = 50 @ CLOCK
o lw|iw|/]]wlin f

i!] [FXis

5 c 5 o 9

112 4 LI IRA L BIR AL
ouTRIT 10 k] = ) E ] » L4 0 L
CONTROL.

logic: ses function tabie
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TYPES SN54LS373, SN54LS374, SN548373, SN54S374,
SN74LS373, SN74L§374, SNI4S313, SN74S374

OCTAL D-TYPE RENT LATCHES AND

EDGE- TﬁW’G REB FLIP-FLOP

description (continued)

;

The eight flip-flops of the ‘L.S374 and ‘S374 are edge-triggered D-type flip-flops. On the positive transition of the clock,
the Q outputs will be set to the logic states that were setup at the D inputs.

Schmitt-trigger buffered inputs at the enable/clock lines simplify system design as ac and dc¢ noise rejection is improved
by typically 400 mV due to the input hysteresis. A buffered output control input can be used to place the eight
outputs in either a normal logic state (high or low logic levels) or a high-impedance state. In the high-impedance state
the outputs neither load nor drive the bus lines significantly.

The output control does not affect the internal operation of the latches or flip-flops. That is, the old data can be
retained or new data can be entered even while the outputs are off,

"L8373, 'S373 “L$374, 'S374
TRANSPARENT LATCHES POSITIVE.EDGE-TRIGGERED FLIP-FLOPS
output _{1 4D output {1
CONTROL CONTROL
A2 D J 102 0 ¢
] CK
5 @ s & @ .0
4|
0 (4} o y 0 (4} >
[ o [} @~P>CK
& 5
& (6) 20 & (5} 20
(7) 7
30 D ¢ 30— D ‘
[ ot (] *—PCK
a % © . a ® .
a2 D < w2 D r
+—da @) —pcx il @
o] 40 o 4Q
13 13
50— D p 50 — o L
+—dc [l —>CK
12 1
5 02 3 %l 2 o
14 14
oo 4 ) < o0 4 D p
o (15) G O (161
o] [ o] o) sQ
“an “n
70 D f ) D
g5 s p\ ue O>CK6 & ae_ o
v
ap 1 D oo 8 D

—dc il —PCcK
5 09 o0 5 (L
ENABLE (11)D “"D:
G CLOCK

i

107

1472 TEXAS INST RUMENTS

INCORPORAT
POST OFRICE BOX 3012 « DALLAS, TEXAS 75222



877

TYPES SN54LS373, SN5418374, SN74LS373, SN74L5374
OCYAL D-TYPE 'l' SPARENT LATCHES AND
DGE-TRIGGERED FLIP-FLOPS

schematic of inputs and outputs ‘L8373
EQUIVALENT OF DATA AND EQUIVALENT OF ENABLE INPUT TYPICAL OF ALL QUTPUTS
OUTPUT CONTROL INPUTS
-———— VO
vce - - Vee . 100 2 NOM
Req 17 k2 NOM - "'J:
INPUT -
INPUT
4 OUTPUT
4 —_— .
”
Data: Rgq = 20 kQ NOM i
Output control: Reg = 18 k&2 NOM
‘L5374
EQUIVALENT OF EQUIVALENT OF OUTPUT EQUIVALENT OF TYPICAL OF ALL OUTPUTS
DATA INPUTS CONTROL INPUT CLOCK INPUT - ——Vee
v Vee _— 1002 NOM
v ——  — [
cc ce 17 k2 NOM __
30 kS NOM 18 k2 NOM
INPUT - INPUT - INPUT
OUTPUT
4 —
b 4
»
”
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supplyvompvcc(mNoten Y A
inputvoltage . . . . T A
Off-state output voltage . e e e e e e e e e e e 7V '
Operating free-air temperature range SN54LS’ e e e e e e e e e e e e —55 C to 125°C
SN74LS* . . . . . . . . . . . 4 . .. . .. 0OcCter0C
Storage temperaturerange . . . . . . . . . . . .« . . +« « .« « . . . . . —65°Cto150°C
NOTE T: Voitage values are with respect to network ground terminal.
recommended operating conditions
SNE4LS SN74LS oNIT
MIN NOM  MAX | MIN NOM _ MAX
Supply voltage, Vce 4.5 5 85 | 4.75 5 5.25 v
High-leve! output voltage, Vo 8.5 5.6 v
High-level output current, g -1 —-2.6 mA
Width of clock/enable put High 15 15
[l [ ock/enable puisa, t,, Low 15 15 ns
Data setup time L5373 O4 o ns
ata StUp time, tay “Lsa74 201 201
| 'LS373 10} 104
Dats hold time, ty Lsa7a o ot ns
Operating frae-sir temp , TA 58 125 0 70 °C
1} The srrow Indicates the of the clock/: Input used for reference: 1 for the low-to-high transition, ¥ for the high-to-tow transi-
tion.
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TYPES SN5418373, Sﬂid%&ﬂi SN7415373, SN741S374

OCTAL D-TYPE TRAI

T

EDGE-TRIBGEIED FLIP-FLOPS

LATCHES AND

RANARRAQUILISL]
electrical characteristics over recommended operating free-air tsmperature range {uniess otherwise noted)
SNS4LS® SN74LS"
PARAMETER TEST CONDITIONST UNIT
MIN TYPT MaX [MIN TYP MaXx
Viy High-level input voltage 2 2 v
Vi  Low-evel input voltage 0.7 08| V
ViK Input clamp voltage Ve =MIN, |1 =~18mA ~15 -15 \Y
VoW Highdevel output vol Vee =MIN. Vin=2V. 24 34 24 aa v
e K X . 5
OH utey tege Vi = ViLMmax, 1oH = MAX
Vee=MIN, V=2V, |lgL=12mA 0.25 0.4 026 04
v Low-level output volt v
oL output voltage VIL = Vi max ToL= A mA 035 05
Oft.state output current, Vee = MAX, Vig=2V,
lozu . P ™ cc H 20 20| uA
high-level voitage applied Vo=27V
Off-state outy current, Ve = MAX, V=2V,
lozL utput curre cc H _20 —20]| ua
low-levet voitege applied Vo=04V
Input ent at
h nput current & Voo =MAX, V=7V 0.1 01| ma
maximum input voltage
hH High-evel input current Voo =MAX, V=27V 20 20) pA
LTS Lowv-tevet input current Voo = MAX, V=04V ~0.4 -04] mA
igg  Short-circuit output currentd | Ve = MAX -30 -130 | -30 -130| mA
N Supply current Vee = MAX, ‘L8373 24 40 24 40 mA
Ul
cc PRty curren Output controf at 45V | 'LS37a 77 & 27 40
T Far conditions shown as MIN or MAX, use m. spprapriste value specified under recomt operating i th
1A typical valuss ara st Ve =BV, Ty = 28°c
§Not mors than ons output should be shorted n a time and duration of tha short circuit shguld not exceed one second,
switching characteristics, Voo =6V, Ty = 25°C
FROM 70 ‘L8373 ‘L8374
PARAMETER TEST CONDITIONS 1)
{INPUT) OUTPUT) MIN TYP MAX [MIN TYPF MAX bt
fmax 35 50 MHz
¢ 12 18
PLH Data Any Q ns
(PHL Cp =45pF, Ry =667 2 218
tpLH) Clock or A @ s:-‘ ot 2 :3 ' 20 30 15 28
PHL enable v an 18 e | "
1PZH Output 15 28 20 28
Any Q@ | ns
Pzl Control 25 36 n 28
tPHZ Output Cs_- 6pF, Ry =6671, 12 20 12 20
Ay Q ns
tPLZ Controt See Note 3 15 25 14 26

NOTES: 2. Maximum clock frequency is tested with sll outputs loaded,
3. Ses ioad circuits and waveforms on page 3-11,

fmax = maximum clock frequency

tpy H = propagation delay time, low-to-high-leval output
tpp | = propagstion delay time, high-to-low-lavel output

tpzy = output enable time to high level
1pzL = output enable time to jow level

tpH2 ¥ output disable time from high leve!
tpL2 = output dissble time from low levet
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TYPES SN548373, SN545374, SN748373, SN748374
OCTAL D-TYPE TRANSPARENY LATCHES AND
EDGE-TRIGGERED FLIP-FLOPS

schematic of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
- Vee

gson
Vee —— € NOM

28k - r

NOM
INPUT - 4 OUTPUT

absoluts maximum ratings over operating free-air temperature range {(uniess otherwise noted)

Supply voitage, Vo (see Note 1) s A

Input voltage . . . . XA

Off-state output vomoa . P X Y4 -'

Operating free-air temperature rangs SN54$ e e e e e e e e e . .. ... . -BS°Cto125°C ‘
SN74S° . . . . . . . . . . ... .. ... 0C70C

Storagetemperaturerange . . . . . . . . . . . . + +« + + .+ + v . . . . —65°Cto150°C

NOTE 1: Voitage vaiues are with respect to network ground terminai,

recommended operating conditions

SNB4AS’ SN748 wNIT
MIN NOM MAX MIN NOM___ MAX
Supply voltage, Voo 4.5 5 5.5 4.75 5 5.26 v
High-isve! output voltage, VoR 5.5 55 v
High-lsvel output current, iQH -2 —6.5 mA
. High 8 6
Width of dlock/enable pulse, t,y Low 73 73 ns
. 8373 0} o4

Data setup time, tg, S374 ot st ns
Data hold time, ty, 2:’7: ";: 12‘1 as
Operating fres-air , Ta —58 125 0 70 °C

fi The arrow indicates the transition of the clock/enable input used for reference: + for the low-to-high transition, I3 for the high-to-low transi-
tion,

TENTATIVE DATA
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TYPES SN548373, SN548374, SN748373, SN74S374
OCTAL D-TYPE TRANSPARENT LATCHES AND

EDGE-TRIGGERED FLIP-FLOPS

electrical charactoristics over recommended operating free-air temperature range (uniess otherwise noted)

PARAMETER TEST CONDITIONSY MN Tyrt  max  |uwiT
Vi High-evel input voltage 2 Vv
Vi Low-isvel input voltage 0.8 v
ViK Input clemp voitsge Voo = MIN, I = —~18 mA -1.2 \
SN54S’ Vee = MIN, ViH=~2V, 2.4 34
\Y -lovel voitage
OH  Highlevel output SN74S' ViL=08V, IoH =~ MAX 24 3.1 v
Voo™ MIN, Vig=2V,
Vi Low-level output vol 05 v
oL put voltage ViL=08YV, loL = 20 mA
Off-state output current, Voo = MAX, ViH~2V,
lozH cc IH 50 kA
high-evel voitege applied Vg=24V
Off-state output current, Vee = MAX, ViH=2V,
tozL cc H ~50 KA
tow-level voitage spplisd Vo=05V
hy Input current at { inpat voltage Voe = MAX, V=55V 1 mA
[ High-level input current Ve = MAX, V=27V 50 pA
hL Low-evel input current Vee = MAX, Vi=Q5V —250 HA
los  Shortcircuit output current Vee = MAX —40 —100 mA
I =33 106 160
|/ Vee= X
cc  Supply current ccoMAx  —od %0 140 | ™
TRor conditions shown ae MIN or MA X, use the app;ppfgc vaiue specifisd under recomrended operating conditions,
FAl typicat values sre st Voo = 5V, Ta = 26°C,
§Not more than one output should be shorted at a tims and durstion of the short circuit should not sxcesd one second,
///>//
switching charactefistics, Vo =5V, Ty = 25°C
FROM TO ‘8373 ‘8374
PARAMETER TEST CONDITIONS
{INPUT) (QUTPUT) i MIN TYP MAX [MIN TYP MAX unIT
Tmax 75 100 MHz
5 9
:P:H Data Any G 3 ns
PHL
CL=16pF, R = 280Q,
tpLH Clock or 7 14 8 15
See Notes 2 and 4
PHL snable Anv Q Otes £ an 1218 wow| ™
PZH Output 8 16 8 15
tpZL Control Any @ 11 18 11 18 m
t =5pF, Rp= Q,
PHZ Output Any Q CL=5pl L =280 9 L] 9 s
tpLZ Control See Note 3 8 12 7 12

NOTES: 2, Msximum clock frequency is tested with all outputs losded.
4. See losd circults and waveforms on page 3-10.

fmax ¥ maximum clock frequency

tpLH = propagstion delsy time, low-to-high-levet output
1P L = propagation delay time, high-to-iow-level output

tpzH = output enable time to high leve!
tpZL = outbut snable time to low |eve!
tpp2 = output disable time from high level
tpLz = output disabie time from low level

TENTATIVE DATA

This page pt on a
7476 rew product, Texas in ressrves the
_right to change speci i for this prod

in any manner without notice.
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TYPES SN54LS374, SN54S374, SN741LS374, SN74S374
OCTAL D-TYPE TRANSPARENT LATCHES AND
EDGE-TRIGGERED FLIP-FLOPS

TYPICAL APPLICATION DATA

IDINECTIONAL SUS DRIVER
ouTuT
CONTROL 1
;O SIDINECTIONAL
OATA BUB 1 DATABUS 2
CLOCK 1 cLock 2
10 1
20 cK ol
™ )
L8374
©
— e e, =
8374
2 ©®
70 0

|

CONTROL 2

. cLoCK 1 w ?g: U
= L

CLOCK CIMCUIT FOR BUS EXCHANGE

EXPANDABLE &WORO-BY S$8IT GENERAL REGISTER FILE

‘LS374 OR 's374

1/2 SNTALST IS
OR SN748130

e va|
A4l

‘L$374 OR ‘'S374 q

r—d
Y S

=

‘LS374 OR '$374 <

‘L8374 OR ‘8374

nsnoasie | YO V1 vz v3
OR SN748129

A B L]
F I
CLBEK ! l
SELECT cLOCK
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