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description/ordering information (continued)

ORDERING INFORMATION

T PACKAGE! PART NUMBER MARKING
SNT400N SN7400N
PDIP-N Tube SN74LS00N SN74LS00N
SN74S00N SN74S00N
Tube SN7400D
Tapeandreel | SN7400DR 90
Tube SN74LS00D
seici=D Tapeandreel | SN74LSOODR LS00
0°Cto 70°C Tube SN74300D
Tape and reel SN74S00DR 00,
SN7400NSR SN7400
SOP - NS Tape and reel SNT74LSOONSR 74LS00
SN74S00NSR 74500
SN74LS00PSR LS00
SOP -PS Tape andreel  [———0— s
SSOP - DB Tapeandreel | SN74LSO0DBR LS00
SNJ5400J SNJ5400)
CDIP-J Tube SNJ54LS00J SNJ54LS00J
SNJ54800J SNJ54500J
3 . SNJS400W SNJ5400W
SocET e CFP-W Tube SNJS4LS00W SNJS4LS00W
SNJ54S00W SNJ54S00W
SNJS4LSO0FK SNJ54LSO0FK
LCCC - FK Tube
SNJ54S00FK SNJ54S00FK

T Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines
are available at www.ti

FUNCTION TABLE

(each gate)
INPUTS OUTPUT
A B Y
H H L
L X H
X L H

logic diagram, each gate (positive logic)
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® Package Options Include Plastic ® Also Available as Dual 2-Input
Small-Outline (D, NS, PS), Shrink Positive-NAND Gate in Small-Qutline (PS)
Small-Outline (DB), and Ceramic Flat (W) Package

Packages, Ceramic Chip Carriers (FK), and
Standard Plastic (N) and Ceramic (J) DIPs

SN5400...J PACKAGE
SN54LS00, SN54S00...J OR W PACKAGE
SN7400, SN74S500. .. D, N, OR NS PACKAGE

SN74LS00... D, DB, N, OR NS PACKAGE SN74LS00, SN74S00. . . PS PACKAGE
(TOP VIEW) (TOP VIEW)
U U
1A [ 14fl Vee 1A [} 8fl Vee
1B 2 13| 4B 1BY2 7028
1 |3 12f] 4A 1Y U3 sl 2A
24 4 1]l a4y onND []4 sl av
28 [ls 10fl 38
2y [le of] 3A
GND [|7 8]l 3y
SN5400... W PACKAGE SN54LS00, SN54500 .. . FK PACKAGE
(TOP VIEW) (TOPVIEW)
fis) o
1A[1U14]4Y ‘—?—:zé"?
=1 13[] 48
3212019
1 [ls 12[l 4A 1Y 18[] 4A
vee [4 1] GND NC 17 ne
2y [Is 10fl 38 2A 4y
24 s o]l 3A NC NC
28 [|7 s8]l 3y 2B 3B
Lz98%5 &

NC = No internal connection
description/ordering information

These devices contain four independent 2-input NAND gates. The devices perform the Boolean function
Y=AsBorY=A+B in positive logic

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

muwl:mu DATA Information & curent as of publication date. Copyright @ 2003, Texas Instruments Incorporated

lucts eantorm 10 specifications per the terms of Toxas instruments On products compliast to MIL-PRF-38535, all paramaters are fosted
--mm ‘warranty. Production processing does not necessarily include @ ‘TEXAS .mfu uuu-r moted. On ail other ;::uu: production
tusting of all parameters. I processing dots ot necassarily include tosting of all parameters.
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absolute maximum ratings over operating free-air temperature (unless otherwise noted)t

Supphywoltage., Vaniees NOEE)! < o = oo o wam s mww 20 n 0 5000 svmvies s 2 an 5 it sowins 26t @ aviis oo & 855 & 8 2 % & TV
Input voltage: '00, 'S00 55V
‘LS00 .... i S R i & B A B S A

Package thermal impedance, 0,4 (see Note 2): D package ........ 86°C/W
DB package 96°C/W

N ERGHEEID 1 cyem anie 50 o s oo o opsio g s & 3 80°CW

NSIPACKRGEN svsvn w2 500 s srcmms om0 spsos ewowsr s .2 76°CWV

PSpackages «::umemssmummrms s mmmins s 95°CW

Storage temperature range, Tgyg

=-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

2. The package termal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions (see Note 3)

SN5400 SN7400

MIN NOM MAX MIN NOM MAX UNIT
Vee Supply voltage 45 5 55| 475 5 525 v
VIH High-level input voltage 2 2; \")
ViL Low-level input voltage 0.8 0.8 Vv
IoH High-level cutput current -0.4 -0.4| mA
oL Low-level output current 16 16 mA
Ta Operating free-air temperature =55 125 0 70 °c

MNOTE 3:  All unused inputs of the device must be held at Ve or GND to ensure proper device operation.

Implications of Slow or Floating CMOS Inputs, literature number SCBAQ004.

Refer to the Tl application report,

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

otherwise noted)

SN5400 SN7400

PARAMETER TEST CONDITIONS¥ N Tvrs max| mn Tves max| UNT
Vi Vg = MIN, I =-12mA -15 15[ v
VioH Ve = MIN, Vi =08V, IoH = =0.4 mA 24 34 24 34 v
VoL Ve = MIN, ViH=2V, loL = 16 mA 02 04 02 04 Vv
Iy Voo = MAX, Vi=55V 1 1 mA
hH Voo = MAX, V=24V 40 40 uA
i Ve = MAX, V=04V -1.6 16| mA
IosT Veg = MAX -20 -55| -18 -55| mA
ICCH Voo = MAX, Vi=0Vv 4 [ 4 8] mA
lccL Vee = MAX, Vj=4.5V 12 22 12 22| mA

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operaling conditions.

§ All typical values are at Vo =5V, Ta = 25°C.
11 Not more than one output should be shorted at a time.
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schematic

‘00
Vee
4ka 16 ke 1302
A
B Y
GND

LS00

Resistor values shown are nominal.
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recommended operating conditions (see Note §)

SN54500 SN74500
MIN NOM MAX MIN  NOM MAX UNIT.
Vee Supply voltage 45 5 55| 475 5 525 v
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 08 0.8 Vv
I6H High-level output current -1 1| ma
oL Low-level output current 20 20| mA
Ta Operating free-air temperature =55 125 0 70 'C
NOTE 5: All unused inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004

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

+ SN54500 SN74S00
PARAMETER TEST CONDITIONS' MIN TYPE MAX| WMIN TYPF WAxX UNIT
Vig Ve = MIN, | ==18 mA -1.2 -1.2 v
VoH Vg = MIN, ViL=08V, log=-1mA 25 34 2.7 34 vV
VoL Vg = MIN, Vig=2V, IoL =20 mA 05 05 \
Iy Ve = MAX, V=55V 1 1| mA
IjH Voo = MAX, V=27V 50 50| wA
i Voo = MAX, V= 0.5¢ -2 -2| mA
los$ Vee = MAX -40 -100| -40 -100| maA
lccH Voo = MAX, V=0V 10 16 10 16| mA
IccL Voo = MAX, V=45V 20 36 20 36 mA
T For conditions shown as MIN or MAX, use the value ified under r ded operaling conditions.
¥ Al typical values are at Vg = 5 V, Ta = 25°C.
§ Not more than one output should be shorted at a time.
switching characteristics, Vg =5V, Ta = 25°C (see Figure 1)
FROM TO prrro
SN74S00
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS UNIT
MIN  TYP MAX
t 3 45
e AorB Y R =280, CL=15pF ns
tPHL 3 5
t 45
i AorB Y RL=280Q,  CL=50pF ns
tPHL S
INSTRUMENTS
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switching characteristics, Vg = 5V, Tp = 25°C (see Figure 1)

FROM TO i
SN7400
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS UNIT
MIN  TYP MAX
4 1 22
FLH AorB Y R =400 2, CL=15pF ns
tPHL 7 15
recommended operating conditions (see Note 4)
SN54LS00 SN74LS00 UNIT
MIN NOM MAX| MIN NOM MAX
Vee Supply voltage 4.5 5 55| 475 5 525 v
Vi High-level input voltage 2 2 v
Vi Low-level input voltage 0.7 0.8 v
IOH High-level cutput current -0.4 -04| mA
loL Low-level output current 4 8| mA
s Operaling free-air temperature =55 125 0 70 L o=

NOTE 4: All unused inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Fioating CMOS Inputs, literature number SCBAD04.

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

SN54LS00 SN74LS00
PARAMETER TEST CONDITIONST N et wAxl wm TveE wax] UMT
VIK. Vee = MIN, 1= -18 mA -1.5 -15| v
VoM Voo = MIN, VL = MAX, IoH = -0.4 mA 25 3.4 2.7 3.4 Vv
loL =4 mA 0.25 0.4 0.25 0.4
VoL Vee =MIN, Vil =2V IoL = 8mA 035 05| U
[ Vee = MAX, V=7V 0.1 01| ma
IH Ve = MAX, V=27V 20 20| pA
I Vee = MAX, V=04V -0.4 -04| mA
log$ Voo = MAX -20 -100| -z20 -100| mA
lccH Vee = MAX, V=0V 08 16 08 16| maA
leoL Vee = MAX, V=45V 24 44 24 44| ma
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Al typical values are at Vog =5 V, Ta = 25°C
§Not more than one output should be shorted at a time.
switching characteristics, Vgg = 8V, Tp = 25°C (see Figure 1)
SN54LS00
PARAMETER (m-‘;,%'fn ( OU11.'0PI.IT) TEST CONDITIONS SN74LS00 uNIT
MIN  TYP MAX
teLH AorB Y RL =2k, CpL=15pF ° L ns
tPHL 10 15
TEXAS
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PARAMETER MEASUREMENT INFORMATION

SERIES 54/74 DEVICES
Veec
Test R
Test Point s1
Point Vce
i From Output
cc Under Test (see Note B)
RL cL
From Output RL (see Note A)
Under Test
(see Note B) From Output Test
<L Under Test Point =
{see Note A) cL
(see Note A) ’J’: 152
LOAD CIRCUIT LOAD CIRCUIT LOAD CIRCUIT
FOR 2-STATE TOTEM-POLE QUTPUTS FOR OPEN-COLLECTOR QUTPUTS FOR 3-STATE QUTPUTS
High-Level Timing v
Pulse 1.5V 1.5V Input 15V
L, I ar-a
| w I| tsu —Hl |
———3vV
Low-Level 15V 1.5V Data 15V 15V
Pulse Input
ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATIONS SETUP AND HOLD TIMES
Output
Control
_____ 3V {lowlevel
Input 15V 15V enabling) |
| ov

lPZL-" [ —H |[—tpz
| |1
I

Waveform 1 | 1.5V
In-Phase (see Notes C ek
Qutput and D) | ——_V_ VoL +05V
(see Note D) [ |
| I tpzH e~ — le—tpyz
tpHL —i4—¥ n—bll—lpu«l ™ | L _vo
Out-of-Phase | | VoH Waveform 2 I ‘_XQVOH osv
output 15V 15V (see Notes C sk A5V
(see Note D) ———Vor and D)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, 3-STATE QUTPUTS
NOTES: A
B.
c.

Cy includes probe and jig capacitance,

All diodes are 1N3064 or equivalent.
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control,

51 and 52 are closed for 1PLH tpHL. tpHz. and tpLz. 51 is open and S2 is closed for tpz 4, S1is closed and S2is open fortpz|.
Allinput pulses are having the followi istics: PRR < 1 MHz, Zgy = 50 02; tr and b < 7 ns for Series
54/74 devices and t; and tf < 2.5 ns for Series 545/745 devices.

. The outputs are measured one at a time with one input transition per measurement,

D.
E.

char

Figure 1. Load Circuits and Voltage Waveforms
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