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

3-State Bus-Driving Outputs

Full Paraligl-Access for Loading

erea Controt lnputs
Clock/Enable Input Has Hysteresis to
Improve Noise Rejection ("S373 and 'S374)

P-N-P Inputs Reduce D-C Loading on
Data Lines ("S373 and 'S374)
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- -
e2a/ia, oars 3

FUNCTION TABLE

QUTPUT ENABLE
D | OUTPUT
ENABLE LATCH
L H H H
L S~ H L L !
L ! L X 0g
H X X z
‘LS374,°5374
FUNCTION TABLE
OUTPUT
ENABLE CLOCK D | OUTPUT
L t H H
L t L L
L L X Qg
H X X z
description

These 8-bit registers feature three-state outputs
designed specifically for driving highly-capacitiva or
relatively low-impedance loads. 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 com-

panents. They are particularly attractive for implement-

ing buffer registers, 1/Q parts, bidirectional bus drivers,
and working registers.

The eight latches of the °‘LS373 and ‘5373 are

transparent D-type latches meaning that while the.

enable (C) 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 set up.

SNG64LS373, SN64LS374. SN545373,

SN545374 .. . J OR W PACKAGE

SN74L5373, SN74L5374, SN748373,

SN745374 . . . DW OR N PACKAGE

SN54LS373, SN54LS374, SNE4S373,
SN545374 , . . FK PACKAGE

[TOP VIEW}

{TOP VIEW)

ocdr U203 vee
1oz 190sa
ip{: 1el]sD
209 177D
225 18070
salls  1s[dsa
ap[Q7 1[dsp
ap(js 13[]sD
aae 120s0
GghNo (1o 11 Qct

1¢ tor 'LS373 and ‘S373; CLK for 'LS374 and '3374.

PRODUCTION DATA documents contain infermation
current as of publication date. Products conform to
specifications per the terms of Yexas Instruments
standard warranty. Production processing does not
necessarily inclu e testing of all parameters.
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LS373, SN74LS374

14
ARENT LATCHES AND

RIGGERED FLIP-FLOPS

schematic of inputs and outputs

EQUIVALENT OF DATA INPUTS

VCC—-I——— — !

< Fgg = 20k NOM

]
i
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EQUIVALENT OF ENABLE AND

OLITERHT S TE M
Ll R R

WS I W " L
Vg
< 17 k2 NOM
i j 1
INPUT

TYPICAL OF ALL OUTPUTS

- vVeg

QUTPUT

‘L8374

EQUIVALENT OF
DATA INPUTS

Voo -_

30k NOM

INPUT _—

EQUIVALENT OF CLOCK
AND OUTPUT CONTROL INPUTS

vee
17 k2 NOM

INPUT

TYPICAL OF ALL OUTPUTS

- Vee
100 £ NOM
>
OUTPUT
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Supply voltage, Vo (see Note 1} RN RN rAY
Input voltage e RN 7V
Off-state output voltage e e .. 55V
Operating free-air temperature range: SNS4LS" . . . . . . , . -55°C 10 125°C
SN74LS’ . 0°Cto70°C
Storage temperature range e e e —65°C to 160°C
NQTE 1: Vottage values ara with respect to network grouwnd terminal,
recommended aperating conditions
ShN54LS’ SN74LS" UNIT
MIN NOM MAX | MIN NOM MAX
Voo Supely voltage 45 5 55 | 475 5 5728 v
VOu High-level output voltage 5.5 5.5 \4
lgH High-level output current -1 —2.6 mA
1o, Low-level output current 12 24 mA
Tw Puise duration CLK high 15 15 ns
CLK low 15 15
tey Data setup time L5373 51 54 ns
‘L8374 201 20t
. LS373 201 20!
th Datz hold time 53747 = o ns
Ta  QOperating free-air temperature — &5 1256 s} 70 °C

The t, specification applies oniy for data frequency below 10 MHz. Designs above 10 MMz shauld use a minimum of § ns. (Commercial only)

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

SNG4LS" SN74LS"
PARAMETER TEST CONDITIONST — UNIT
MIN TYP: MAX |[MIN TYPY MAX
VK High-level input voltage 2 2 v
ViL Low-level input voltage Q.7 0.8 \4
Vik Input clamp voltage Vee = MIN, [ =—=18mA -1.5 -1.5 v
Voo =MIN,  Vig=2V,
VoH  High-level output voltage cc IH 2.4 34 24 3.1 v
VL= ViLmax, Ioy = MAX
Ve =MIN,  Vig=2V, 1 = A 0.25 0.4 0.25 0.4
VoL Low-level putput voltage ce iH oL-12m \Y
VL = ViLmax oL = 24 mA 0.35 05
Off-state output current, A" =MAX, Vig=2V,
oz ce IH 20 20| wA
high-ievel voitage applied Vp =27V
Off-state output €, v =MAX, ViH=2V
lozL utpu currén ce H . 90 _20 uA
law-ievel voltage applied V=04V
Input eurrent at
H . Ve = MAX, V=7V 0.1 0.1 mA
maximum input voltage
14 High-level input current Voo = MAX, V=27V 20 20| pA
I8 Low-level input current Voo =MAX, V=04V -0.4 -04 | ma
103 Short-circuit ottput current | Ve = MAX —30 —130 | -30 —-130| mA
Voo = MAX, ‘L5373 24 40 24 40
lee Supply current mA
Qutput control at 4,5 ‘L5374 27 40 27 40

TFor conditions shown as MIN or MAX, use ﬂ?e appropriata value specified under recommended operating conditions.

TAll typical values are at Veo

=BV, Ta=25C,

§Not mare than one output should be shorted at atime and duration of the short circuit should not exceed one second,

1EMM5J@
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SN541LS373, SN54LS3I74, SN74LS373, SN74L8374
ATPUEC ARMD
OCTAL D-TYPE TRANSPARENT LATCRES AnD
EDGE-TRIGGERED FLIP-FLOPS
switching characteristics, Voo = 5V, Ta = 25°C
' ‘L5374
PARAMETER FROM 1o TEST CONDITIONS L3373 UNIT
(INPUT} (CUTPUT) MIN  TYP MAX | MIN TYP MAX
fmax 35 50 MHz
‘PLH Datw Any Q 12 18 ns
tPHL 12 1B
€y = 45 pF, A = 667
Y] ot 20 30 15 2R
PLH lock or Any O See Notes 2 and 3 — — ns
tPHL enable 18 30 19 28
t Dutput 16 28 20 26
PZH utpu Any Q -~ s ns
tpzL Control 25 36 21 28
toHz Duthut Any Q 15 25 15 28| ns
Control CL =5pF. RL = 6670
tput Note 3
pLz ?u pu. Any Q See 12 20 12 20 ns
i Cantrol
NOTES: 2. Maximum clock frequency is tested with all outputs loaded.
3. Load circuits and voltage waveforms are shown in Section 1.
fmayx = maximum clock frequency
ipLH = propagation delay time, low-tq-high-level output
tppL = propagation delay time, high-to-low-level output
. 1pZH = output enable time to high level
tpzL = ocutput enable time to low level
tpHZ = output disable time from high level
tpLz = output disable time from low level

EXAS *?
INSTRUMENTS

PART AFFICF ROY BRSN192 « NAILLAS TEXAS 5285




SN54S373, SN5AS374, SN74S
CTAL D-TYPE T
EDGE-TRIGGERED FLIP-FLO

schematic of inputs and outputs

EQUIVALENT OF EACH INPUT

TYPICAL OF ALL OUTPUTS

Ve
50 €2

€ NOM

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

Supply voltage, Ve (see Note 1)
Input voitage .

Off-state output voltage .
Operating free-air temperature range

Storage temperature range

SN545’
SN745'

NOTE 1: Voltage values are with respsct to netwaerk ground terminal,

recommended operating conditions

7V
55V

. 55V
~85°C 10 125°C
0°C to 70°C
—65°C 10 150°C

SN54S' SN745" UNIT
MIN MNOM MAX MIN NOM MA X
Supply voltage, Voo 4.5 |3 55 4.7% 5 5.29 v
High-level autput voltage, Vo 5.5 5.5 v
High-level output current, igy -2 —6.5 mA
R High 6 3
Width of clock/enable pulse, 1y, 9 ns
Low 73 7.3
‘s837
Data setup time, tq, ,5373 2: 2# ns
‘837 10
Data hold time, t '513’;73 2# 12# ns
Operating freg-air temperature, T 5 ~55 125 0 70 c

TEXAS "5’

INSTRUMENTS
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SND4S373, SNH4S5374, SN74S8373, SN745374
OCTAL D-TYPE TRAN! E iIT LATCHES AND
EDG ERED FLIP-FLOPS
electrical characteristics over recommended operating free-air temperature range {uniess otherwise
noted)
PARAMETER TEST CONDITIONS T MIN  TYPY  MAX UNIT
ViH 2 v
ViL 0.8 v
VIK Voo = MIN I} = ~18 mA -1.2 v
SN545' 2.4 3.4 .
VOH SN7AS Vee = MIN, ViH =2V, ViL =08V, loH = MAX T2 31 v
VoL Voo = MIN, Vg =2V, ViL=08V, IgL = 20mA . W
lozH Yoo = MAX, ViH = 2V, Vp = 24V 5C A
lazL Voo = MAX, Vg = 2V, Vo = 05V - 50 Py
i Voo = MAX, Vi1 =55V 1 mA
IIH Voo = MAX, V=27V 50 L)
I Voo = MAX, V) =05V - 250 whA
tos? Voo = MAX -40 -100 | mA
outputs high 160
‘5373 outputs iow 160
outputs disabled 190
lce Voo = MAX outputs high laly mA
‘5374 autputs l?w 140
outputs disabled 160
CLK snd OC at 4 V, Dinputs at O V 180
TFor cenditians shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
*All typical values are at Vg = 5V, Ta = 25°C,
3Not mare than one autput should be shorted at a time and duration of the shart-circuit should not exceed one second.
switching characteristics, Voo = 5V, Ty = 26°C
FROM TO ‘8373 ‘5374
PARAMETER TEST CONDITIONS UNIT
{INPUT) {QUTPUT) MIN TYP MAX |[MIN TYP MAX
fmax 75 100 MHz
t 12
IPLH [ata Any Q 2 ns
PHL
cL=1 F, Ry =280 %,
PLH Clock or L=15pF. R =280 7 14 g 15
Any Q See Notes 2 and 4 ns
PHL enable 12 18 11 17
PZH Output Any O 8 15 2] 15
n
PZL Control ¥ M 18 TR
1 Qut, = = 5 g
PHZ utput Any Q CL=%pF, R_=2804%, 6 9 hs
PLZ Control See Note 3 8 12 ? 12

NOTES: 2. Maximum clock frequency is tested with all outputs loaded.
4. Load circuits and voltage waveforms are shown in Section 1.

fmax maximum clock frequency

tpLH = propagation delay time, low-to-high-level output
1pHL = propagation delay time, high-to-low-level output
tpZH = output enable time ta high level

1pzL = output enable time to low level

1pHZ = output disable time from high level

tpLz = output disable time from low teval

TEXxAS ‘9
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CEAIl OO DRICAIOT3TA CRICACT 1T (‘ll_:ll(".)']ﬂ
J4LOI /I, DNTHLIIIF, QNIHIIFJ, ONMIHOI T 4,
7418373, SN74L5374, SN745373, SN74S8374
-—-a . LIS WA S RIMF R FAEITT I BTSN s rFLTnNnSe
TAL D-TYPE TRANSPARENT LATCHES AND EDGE-TRIGGERED FLIP-FLOP
uvsmiAaaal ARNI 1A ATIAALIMNMNATA
I TrIGAL !Hr'r'LILvHI IV IJH 1A=
OUTPUT BIDIRECTIONAL BUS DRIVER
CONTROL 1 )
A
( 1D 10 W
| S I 1, 20 . l
1. 3a
BIDIRECTIONAL 4 aD "CS:“" aa g BIDIRECTIONAL
DATA BUS 1 : 50 50 DATA BUS?2
s374 °
6D Q
1) cK 70
8D A 80
]
CLOCK 1 'r. CLOCK 2
1 Vv T
L2 LR 20—
30 3D
aq  'LS374 4o
OR
50 5374, 9D
60 6D
70 7D
8 8D
Y CUTPUT

CONTROL 2

CLOCK 1 H
BUS U

EXCHANGE I I
CLOCK
CLOCKZ H U

CLOCK CIRCUIT FOR BUS EXCHANGE

EXPANDABLE 4-WORD-BY-8-BIT GENERAL REGISTER FILE

— 'L§374 OR 'S374 4
1/2 SN74LS139
OR SN745139
G Y0 ‘L8374 OR 'S374
L] ™ 9
Y1
S
ENABLE SELECT {—_ B v3 L4 ‘LS374 OR 'S374 4
L ’L§374 OR '$374 dj
T
1/2 $N74L8139 | YO Y1 Y2 ¥3
ORSN745139 | A B G
I |
cLock

_SELECT  CLOCK

TEXAS {"
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4L$373, SN54LS374, SN545373, SN545374,
4LS373, SN7418374, SN745373, SN74S374
AL D-TYPE TRANSPARENT LATCHES AND EDGE-TRIGGERED FLIP-FLOPS

description {continued}

The eight flip-fiaps of the 'LS374 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 of the 'S373 and '5374 devices, 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 o

vsteres
igh-impedance state. in the

r

place the eight outputs in either a normai iogic state thigh or iow logic levels) or a t 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.

'.5373, 'S§37 ‘L8374, '53714
TRANSPARENT LATCHES POSITIVE-EDGE-TRIGGERED FLIP-FLOPS
— N ] — I
oe —J> e - —:D
1
C'_L"_@». — ik 1
ol C 1 (2) ob>C1 12)
(3) 1 L— 1a 13 s p— 10
1D 10 10 1]
L lL——l
ol ¢-ot>C1 5
14} [ - B 20 i4) f oot —0| >——— 20
2D 10 v 2D D
[ L
[ = kol (B} o1 161
lo— o— 30
a7 o 3Q 357 o
N s 0l s e-ob-C1 9.0
ap T 4a 4D w F

&
&

b C 1 (
1131 +- o—
5D 0

L]
o

i ot
50 (331 1D

ot
v

(141 jo—— {191 1141 o> 1
6D 1D 6D 1D
[ 4
[ o+ (o8] {16) [ s = J ol {16)
7 o1t 70
70 (17} 10 o 7 70 (17 1D
LOCH (19) l-0>C1 1191
18} 80 (18} 80
gD ——————— 1D 8D 1D

LTfar ‘8373 only ITfar 'S374 only

Pin numbers shown are far DW, J, N, and W packages.
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IMPORTANT NOTICE

Texas Instruments (TI1) 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
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

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

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI 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 00 1996, Texas Instruments Incorporated
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