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DM54LS373/DM74LS373,
DM54LS374/DM74LS374

TRI-STATE® Octal D-Type Transparent
Latches and Edge-Triggered Flip-Flops

General Description

These 8-bit registers feature fotem-pole TRI-STATE outputs
designed specifically for driving highly-capacitive or relative-
Iy low-impedance loads, The high-impedance state and in-
creased 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 inter-
face or pull-up components. They are particularly attractive
for implementing buffer registers, I/0 ports, bidirectional
bus drivers, and working registers. (Continued)
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Features

m Choice of 8 latches or 8 D-type flip-flops in a single
package

m TRI-STATE bus-driving outputs

B Full parallel-access for loading

m Buffered control inputs

B P-N-F inputs reduce D-C loading on data lines

Connection Diagrams

Dual-In-Line Packages
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General Description continued)

The eight latches of the DM54/74LS373 are transparent 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 set up.

The eight flip-flops of the DM54/74L8374 are edge-irig-
gered D-type flip flops. On the positive transition of the
clock, the Q outputs will be set to the logic states that were
set up at the D inputs.

Function Tables

A bufferad 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 signifi-
cantly.

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.

DM54/74LS373 DMS4/74LS374
Quiput Enable Quiput
Control G 0 Output Control Clock D Output
L H H H L T H H
L H L L L T L L
L L X Qo L L X Qp
H X X Zz H X X z

H = High Laval (Steady Slale), L = Low Laval (Sieady Stats), X = Don't Cara
T = Transition from low-to-high leval, Z = High Impadance Stata
Qo = Tha laval of the cutput befora staady-stata input conditions wara aestablishad.

Logic Diagrams
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Absolute Maximum Ratings (see Note)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Supply Voltage v
Input Voltage v
Storage Temperature Range —65°Cto +150°C

Operating Free Air Temperature Range
DM54LS
DM74LS

—-55°Cto +125°C
0°Cto +70°C

Recommended Operating Conditions

Note: The “Absolute Maximum Ratings™ are those vaiies
beyond which the safefy of the device cannof be guaran-
feed. The device shouwld not be operafed at these limifs. The
parametric values defined in the “Electrical Characteristics™
fable are not guaranteed af the absolute maximtim rafings.
The "Recommended Operating Conditions” table will define
the conditions for actual device operation.

Symbol Parameter DMS54LS373 DM74L5373 Units
Min Nom Max Min Nom Max
Voo Supply Voltage 45 5 5.5 4.75 5 5.25 \i
VI High Level Input Votage 2 2 \i
ViL Low Level Input Voltage 0.7 0.8 \i
loH High Level Output Current -1 —-26 mA
loL Low Level Output Current 12 24 mA
tw Pulse Width Enable High 15 15 s
(Note 2) Enable Low 15 15
sy Data Setup Time (Notes 1 & 2) 51 51 0s
1 Data Hold Time (Notes 1 & 2) 201 201 ns
Ta Frae Air Operating Temperature —55 125 0 70 °C
Note 1: Tha symbol ( | ) indicates the talling edge of tha clock pulse is used for referanca.
Note 2: To = 25°C and Vo = 5V,
’LS373 Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)
Symbol Parameter Conditions Min (NHE 1) Max Units
Vi Input Clamp Voltage Voo = Min, || = —18mA -1.5 v
VoH High Level Output Voltage Voo = Min DM54 2.4 3.4
lon = Max T !
OH v
ViL = Max
Vi = Min OM74 | 54 3.1
VoL Low Level Output Voltage :i'cc_: Min DM54 0.25 0.4
oL = Max
ViL = Max
Vin = Min OM74 0.35 05 v
lop = 12mA DM74 04
Voo = Min T
I Input Current @ Max Voo = Max, Vi =7V
Input Voltage 01 ma
IH High Level Input Current Voo = Max, V| = 2.7V 20 A
I Low Level Input Currant Voo = Max, V| = 0.4V —04 mA
lozH Off-State Cutput Current Voo = Max, Vg = 2.7V
with High Level Qutput ViH = Min, V| = Max 20 A
Voltage Applied [
lozL Off-State Cutput Current Voo = Max, Vg = 0.4V
with Low Level Qutput Vin = Min, Vi = Max —20 A
Voltage Applied H
los Short Circuit Voo = Max DM54 —-20 —-100 mA
Output Current (NOtB 2) DM74 —50 —225
Icc Supply Current Voo = Max, OC = 4.5V,
Dy Enable = GND 2 40 mA

3
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‘LS373 Switching Characteristics atveec = svand T, = 25°C
(See Section 1 for Test Waveforms and Output Load)
From R = 6670
{Input) _ _ .
Symbol Parameter To CL = 45pF CL = 150pF Units
(Output) Min Max Min Max
tpLH Propagation Delay Data
Time Low to High to 18 26 ns
Level Output Q
tPHL Propagation Delay Data
Time High to Low to 18 27 ns
Level Output Q
tpLA Propagation Delay Enable
Time Low to High to 30 38 ns
Level Qutput Q
tPHL Propagation Delay Enable
Time High to Low to 30 36 ns
Level Qutput Q
tpzH Qutput Enable Quiput
Time to High Control 28 38 ns
Level Output to Any Q
tpzL Qutput Enable Quiput
Time to Low Control 36 50 ns
Level Output to Any Q
tpHz Qutput Disable Quiput
Time from High Control 290 ns
Level Output (Note 3) to Any Q
tpLz Qutput Disable Cutput
Time from Low Control 25 ns
Level Output (Note 3) to Any Q
Note 1: All typicals are at Voo = 8V, Ty = 25°C.
Note 2: Not more than one output should be shorted at a time, and the duration sheuld not excead one sacond.
Note 3: G| = 5 pF.
Recommended Operating Conditions
Symbol parameter DM54LS374 DM74L5374 Units
Min Nom Max Min Nom Max
Voo Supply Voltage 4.5 5 5.5 4,75 5 5.25 \
ViH High Level Input Voltage 2 2 v
ViL Low Level input Voltage 0.7 0.8 Vv
loH High Level Qutput Current -1 —-28 mA
loL Low Level Qutput Current 12 24 mA
tw Pulse Width Clock High 15 15 ns
{Note 4) Clock Low 15 15
sy Data Setup Time (Notes 1 & 4) 20T 20T ns
1 Data Hold Time (Notes 1 & 4) 1T 1T ns
Ta Free Air Operating Temperature —55 125 0 70 °C

Note 1: Tha symbol ( T) indicatas the rising adga of tha clock pulsa is usad for rafaranca.
Note 4: Ty = 25°C and Vo = 5V,
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'LS374 Electrical Characteristics

over recommended operating free air temperature range (unless otherwise notad)

iat ; Typ .
Symbol Parameter Conditions Min (Note 1) Max Units
V) Input Clamp Voltage Yoo = Min, || = —18 mA -1.5 A
Vou High Level Output Voltage | Voo = Min D54 24 34
lon = Max
ViL = Max D74 24 3.1 v
Vi = Min
VoL Low Level Output Voltage | Voo = Min DM54 0.25 0.4
|0|_ = Max 5 5
ViL = Max DM74 0.3 0.
ViH = Min Y]
loL = 12mA D74
Voo = Min 0.25 04
Iy Input Current @ Max Voo = Max, Vi =7V
Input Vollage 0.1 mA
1T High Level Input Current Voo = Max, V| = 2.7V 20 pnA
M Low Level Input Current Voo = Max, V| = 0.4V —-04 mA
lozn Off-State Output Voo = Max, Vg = 2.7V
Current with High Vg = Min, V| = Max 20 A
Level Output B
Voltage Applied
lozL Off-State Qutput Voo = Max, Vg = 0.4V
Current with Low Vig = Min, V| = Max —20 A
Level Output M
Voltage Applied
los Short Circuit Voo = Max DM54 —-50 —-225 mA
Qutput Current (Nota 2) DM74 —50 —225
I's) Supply Current Voo = Max, Dy = GND, OC = 4.5V 27 45 mA

'LS374 Switching Characteristics atvgo = svand T, = 25°C
(See Section 1 for Test Waveforms and Output Load)

R = 8670
Symbol Parameter CL=45pF CL = 150pF Units
Min Max Min Max

fmax Maximum Clock Frequency 35 20 MHz
trLH Propagation Delay Time

Low to High Level Output 28 3z ns
tPHL Propagation Delay Time

High to Low Level Qutput 28 38 ns
tpzH Cutput Enable Time

to High Level Output 28 44 ns
tpzL Output Enable Time

to Low Level Output 28 H“ ns
tpHz Qutput Disable Time 20 ns

from High Level Qutput (Note 3)
tpLz Output Disable Time 25 ns

from Low Level Output (Note 3)

Note 1: All typicals are at Vo = 5V, Ty = 26°C.
Note 2: Not more than one output should be shorted at a time, and the duration sheuld net exceed one second.
Note 3: C = 6 pF.
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Physical Dimensions inches (milimetsrs)
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Physical Dimensions inches (millimsters) (Continued)

0.446 0.512

e —
‘ {2,598 13.605) "|
2 18 B 17 Ow 5 18 13 12 1
0.394-0.419 \
{10.008—10.643) j
| (@] e
U100 R A | M, . \
1DENT P \
BT UBEEE T
1z 3 4 5 5 7 @8 31 10 T
0010 gy
10.354)
4.201—-0.299
Fan-75%)
cole-0025 0.083 -0.104
Aoy T r* {2367 —2.642)
. = 1004 -0.m12
{ 8 MAX TYP 2004 1Mz
ALL LEADS { {0.102 -0.305)
i—;mij, u:u 4 .Y scanng
= _r FLANE
0.009-0.013 oms ! 0.014 0050 0.0% - 0.020
Ll S TRIT D016 0.050 703561 : L D033 0.020 yyp
{0,226 - 0.530] ALL LEAD TIFS ™ ™m0 1o w8 == T a0
THR AL LEAUS TYP AL LEADS e
| e D00 Typ
'0.203) e
20-Lead Wide Small Qutline Molded Package (M)
Order Number DM74LS373WM or DM74LS374WM
NS Package Number M20B
1.013-1.080
0082 % 3030 {T573-2642)
2,337 0. 0.032 10,
o N\ w51 0 [ () | o
¥ + e
PIN NO. T IDENT— @ 0.260 £0.008
1280 e 16.604 =0.127) PIN N T IDENT—__
” "2'—" OPTHON 1
it AT 2T 3T TAT [T [e] [T LeT 27 [n]
1.090
B30-0.320 —— OPTION 2
—i 2,286
{7.620-1.126) 1060 JEWJ : 0.090 OPTION 2
voss  hsam | [T imam £ 43 2130 0005
den e o i [ e 1
‘ I | \l I g.]a&—u.znu
JJ | emesom
S
95%5° 0000015 nms 1[ 90°:0.000° * { [
(nm-n 351} ' 0.020
U'“"*”"‘“_4 L_ yazsigoan (0508
¥ Do60+0.005 R0 ze 0.018 £0.003 T G MIN
1325 T1040 1524x0027) ! 0457 £0.076)
338 _g s
+1.016
(“55 41331)

HIGAIREY &

20-Lead Molded Dual-In-Line Package {N)
Order Number DM74LS373N and DM74LS374N
NS Package Number N20A



http://www.uicmall.com

DM54LS373/DM74LS373, DM54LS374/DM74LS374

TRI-STATE Octal D-Type Transparent Latches and Edge-Triggered Flip-Flops
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Physical Dimensions inches (milimeters) (Continued)
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LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
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20-Lead Ceramic Flat Package (W)

Order Number DM54LS373W or DM54LS374W

NS Package Number W204

SEMICONDUCTOR CORFPORATION, As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can

effectiveness.

be reasonably expected to result in a significant injury

to the user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

¢.012
0.008

DETAIL A

Wron (REV E)

ﬂ National Semiconductor
1111 Wast Bardin Road

Avrlington, TX 76017

Tel: 1(800) 272-9958

Fax 1(80C) 737-7018

National Semiconductor

Europe

Fax:
Email:
Dautsch Tel:
English Tek
Frangais Tel:
ltaliano  Telk

(+489) 0-180-530 85 86
Snjwga@iavm2.nsc.com
(+49) 0-180-530 85 85
(+49) 0-180-532 78 32
(+48) 0-180-532 93 58
{+48) 0-180-5634 16 80

Nationad Semiconductor
Hong Kong Lid.

13th Floor, Straight Block,
Ocean Centrs, 5 Canton Rd.
Tsimshatsui, Kowloon

Hong Kong

Teal: (B52) 2737-1600

Fax: (852) 2736-9960

National Semiconductor
Japan Ltd.

Tel: 81-043-239-2308
Fax: 81-043-203-2408

National doss nin assames any responsiblity for use of any tircaiiry destribed, no circail patent licensss ace implisd and National resenas the right a1 any tims withoul nolice 10 changs said ciccaiiy and specifications.
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