TYPES SN7400, SN74LS00, SN74500
SN5400, SN54L.S00, SN54S00

QUADRUPLE 2-INPUT POSITIVE-NAND GATES
REVISED DECEMBER 1983

« Package Options Include Standard Plastic
(N) and Ceramic (J) 300-mil Dual-In-Line
Packages, Plastic Small Outline (D) and

Ceramic Chip Carrier (FK) Package

« Dependable Texas Instruments Quality and

Reliability

description

These devices contain four independent 2-input NAND

gates.

The SN54LS01 is characterized for Operation over the

full military temperature range of -55 °C to 125 °C. The

SN74LS01 is characterized for Operation from 0 °C to

70 °C.
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PRODUCTION DATA
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TYPES SN7400, SN74LS00, SN74500
SN5400, SN54L.S00, SN54500

QUADRUPLE 2-INPUT POSITIVE-NAND GATES

schematics {each gate)
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Resistor values shown are nominal

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
Supply voltage, VCC (see Note 1)

................... . P R v
1 n p u t v o | t a g e : ¢ 0 0 , 'S00 5 .5 V
‘LS00. .. .. 7 v

Operating free-air temperature range: SN54° ......... S ....—55°Ct o125°C
SN 7 47 e 0°Ct o70°C

Storage temperature range - 65°Ct o 1 50°C

NOTE 1: Voltage values are with respect to network ground terminal
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TYPES SN7400, SN5400
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN5400 SN7400
MIN NOM MAX MIN  NOM MAX unIT
Vce  Supply voltage 45 5 55 475 5 525 %
Viy High-level input voltage - 2 2 v
ViL Low-level input voltage 08 0.8 ]
loy High-level output current -0.4 -04 mA
lop  Low-level output cutrent 16 16 mA
TA Operating free-air temperature -55 125 o] 70 oC

electrical characterittics over recommended operating free-air temperature range tunless otherwite noted)

SN5400 SN?7400
PARAMETER TEST CONDITIONS T UNIT
MIN TYP$ MAX MIN TYP$ MAX
ViK Vee=MIN, =~ 12mA ~-15 -5 ) v
VOH VCC*MIN, V| =08V, lgy=~-04mA 24 34 24 34
VoL Vee = MIN, V=2V, g =16mA 02 04 02 o4 v
h Voo = MAX, V=55V 1 1 mA
™ Voo = MAX, V=24V 40 40| uA
i Vee * MAX, V=04V -16 -16| mA
los§ vVee = MAX -20 -85 | -18 -85 | mA
‘ccH Ve = MAX, V=0V 4 8 4 8| mA
tceL vVce = MAX, V=45V 12 22 12 22| mA
1 For conditions shown as MIN or MAX, use the approgriate value specified under recommended operating conditions.
2 Al typical values sreat Ve = BV, Ty = 25°C.
§ Not more than one output should be shorted at a time.
switching characteristics, Vgc =5 V, TA = 25°C (see note 2)
FROM T0
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
{INPUT) {OUTPUT)
PLH " 22 ns
AorB Y Ry =400 0, CL=15pF
PPHL 7 15 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1
U
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TYPES SN74LS00, SN54LS00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54L500 SN74LS00
UNIT
MIN NOM MaX | MIN NOM  maX
Vee  Supply voltage 4.5 5 55 | 4.75 5 5.26
V|4 High-level input voltage 2 2
ViL Low-level input voltage 0.7 . o8
loM  High-ievel output current —-04 -04 mA
loL Low:-level output current 4 8 mA
Ta  Operating free-air temperature — 55 125 o] 70 °c
electrical characteristics over recommended operating free-air temperature range {(unless otherwise noted)
SN54(500 SN74LS00
PARAMETER TEST CONDITIONS ¥ UNIT
: MIN TYPt MAX [ MIN TYP$ MAX
ViK Vee = MIN, Ih=—~18mA -15 -15 v
VOH Vee = MIN, Vi = MAX, ton=-04mA 25 34 2.7 34 v
Ve = MIN, V=2V, IoL = 4 mA 025 04 025 04
VoL v
VEC=MIN.  Viy=2V, 1oL =8mA 035 05
I Ve = MAX, V=7V 0.1 0.1 mA
Un Voo = MAX, V=27V 20 20 HA
IR Vee = MAX, Vv =04V -04 -04 | mA
105§ Ve = MAX -20 —-100 [ -20 —-100 | mA
IccH Vee = MAX, V=0V 08 16 (¥} 1.6 | ma
IccL Vee = MAX, V=45V 24 44 24 44 | ma
T For condiions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
1 All typical vaiues are at Ve = 5V, Ta = 25°C
§ Not more than one output shouid be shorted at 3 time, and the duration of the short-circuil shouid not exceed one second
switching characteristics, VGG =5V, Ta=25°C (see note 2)
FROM TO
PARAMETER TEST CONOITIONS MIN TYP MAX UNIT
(INPUT} (OUTPUT)
PLH 9 15 ns
or B Y RL = 2 k1 CL=15pF
PHL 10 15 ns

NOTE 2: Load crcuits and voltage waveformsare shown = Section 1
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TYPES SN74500, SN54500
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54500 SN74500
MIN  NOM  MAX MIN NOM MAX UNIT
Voe  Supply voltage 45 5 55 4,75 5 525 v
Vig  High-level input voltage 2 2 v
Vi Low-level input voltage 0.8 0.8 3
lop  High-level output current ) ;T -1 mA
loL  Low-level output current 20 20 mA
Ta  Operating free-air temperature ~55 125 0 70 oc

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

SN54500 SN74500
PARAMETER TEST CONDITIONS t UNIT
MINTYPE MAX | M I NTYP:MAX
Vi Vee = MIN. - 1= -18 mA 12 12y
“OH VCC = MIN, ViL=08V, Igy--—-1mA 25 34 27 34 v
VoL Vee s MIN.  Vig=2v. oL = 20 mA 0s 05 | v
N Vee = MAX, V=55V | T A
M VCC = MAX, V=27V 50 50 | WA
m Vees MAX, V=05V 2 22 | ma
los§ Vee = MAX —4n —10n | -49 S0 | mA
IceH Vee = MAX, V=0V 10 % 19 151 maA
‘ceL Vee T MAX, V=45V 36 200 35 | ma

t For conditions shown as "IN or MAX, use the appropriate value specif.ed under recommendeu operat.ng cord:tions
t All typical vaiuas are at Voo = 5V, Ta = 25°C
§ Not more than one output $hould be shorled at a img, 3nd the BuTalcn Of 1N SPOT CircyIt SN0 NOY @4new Dne 3esON

switching characteristics, VCC =5V, T =25°C{see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT]
(INPUT) {OUTPUT)
PPLH . 3 n
Ry = 280 €, CL-15uF
‘PHL 3 B oy
or B Y
tPLH a5
Ry = 280 L2, CL 500F
‘PHL 5 )
NOTE 2: Load circuits and voltage waveforms are shown in Soction 1
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Corporation

DM5400/DM7400 Quad P-Input NAND Gates

General Description

This device contains four independent gates each of which

performs the logic NAND function.

Connection Diagram)

Dual-In-Une Package

Vee B4 A4 Y4 83 Y] v2
" 13 12 n 10 9 [
1 2 i: 4 5 5 7
A1 81 Y1 A2 B2 v2 GND

Function Table

Order Number DM5400J or DM7400N
See NS Package Number J14A or N14A

Y =AB
Inputs Output
A B Y
L L H
L H H
H L H
H H L

H = High Logic Level
L = Low Logic Level

TL/F/86813-1

_ Absolute Maximum Ratings (note)

gpecifications for Military/Aerospace products are not
contained |n this datasheet. Refer t0 the associated
rellablility electrical test specifications document.

Supply Voltage
Input Voltage

Operating Free Air Temperature Range

DM54
DM74

Note: The “Absolute Maximum Ratings"” are those values
beyond which the safely of the device cannot be guaran-
teed. The device should not be operated at these limits. The

7v Pparametric values defined in the ‘ ‘Electrical Characteristics "

5.5V

the condiitions for actual device operation.

—56°Cto +125°C

Storage Temperature Range

Recommended. Operating Conditions

0*C to + 70°C
—65°C to + 150%

table are not guaianteéd at the absolute maximum ratings.
The “Recommended Operating Conditions" table will define

Symbol Parameter DMS400 DM7400 Units
Min Nom Max Min Nom Max

Voo Supply Voltage 4.5 5 5.5 4.75 5 5.25 \
"V High Level Input Voltage 2 2 v

ViL Low Level Input Voltage 0.8 0.8 )

loH High Level Output Current —-0.4 —-0.4 mA

loL Low Level Output Current 16 16 mA

Ta Free Air Operating Temperature -~55 125 0 70 °C

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted)

mbo arameter ondltlons in ax nlts

Symbol P Condltl M (N?t': p | M Unit

vi Input Clamp Voitage Ve = Min, | = —12mA —-15 v

VoH High Level Output Voe = Min, o4 = Max

.4 34 \

Voltage ViL = Max 2

Vou Low Level output Vee = Min, log = Max 6.2 0.4 v
Voltage ViH = Min ’ ’

1 Input Current @ Max Voo = Max, V) = 5.5V 1 mA
Input Voltage

] High Level Input Current Voo = Max, V) = 2.4V 40 pA

im Low Level Input Current Ve = Max, V) = 0.4V —-1.6 mA

los Short Circuit Vce = Max DM54 -20 -55 mA
Output Current (Note 2) DM74 -18 -55

locH Supply Current with Voo = Max 4 8 mA
Outputs High

lcoL Supply Current with Vcc = Max 12 2 mA
Outputs Low

Switching CharacteristiCS at v = 5v and Ta = 25°C (See Section 1 for Test Waveforms and Output Load)

Symbol Parameter Condltions Min Max Unlts

tpLH Propagation Delay Time CL=15pF 2 ns
Low to High Level Output R = 4000

tPHL Propagation Delay Time 15 s
High to Low Level Output

Note 1: All typicals are at Voc = 5V, T = 25°C.

Note 2: Not more Man one output shouid be shorted ata time.




