SDL3027

SN5402, SN54LS02, SN54502,
SN7402, SN74LS02, SN74S02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

DECEMBER 1983—REVISED MARCH 1988

Package Options Include Plastic ~“Small
QOutline’” Packages, Ceramic Chip Carriers
and Flat Packages. and Plastic and Ceramic
DIPs

Dependable Texas Instruments Quality and
Reliability

description
These devices contain four independent 2-input-
NOR gates.

The SN5402, SN54LS02, and SN54S02 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The
SN7402, SN74LS02, and SN74S502 are
characterized for operation from 0°C to 70°C.

FUNCTION TABLE (each gate)
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TThis symbol is in accordance with ANSVIEEE Std. 21-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

logic diagram (positive logic)
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NC - No internal connection

PRODUCTION DATA documents contain information
current as of publication dats. Preducts conform to
specifications per the terms of Texas Instruments
standard warranty. Prodwction processing does met
necassarily incl tasting of all parametars.
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402, SN54LS02, SN54502,
402, SN74LS02, SN74S502

QUADRUPLE 2-INPUT POSITIVE-NOR 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} . . . . . . i e i e 7V
Input voltage: ‘02, "S02 . . . .. ... e e e 5.5V
LSOZ i e e e e e e e e e e 7V
Off-state outpUt VOItAgE . . . . . . . . o it e e e e e 7V
Operating free-air temperature range: SN54" ... ..., ... ... . . -55°C to 125°C
SN e e 0°C to 70°C
Storage temperature TANGE . .. . . ..\ v v e e n i et e —65°C to 150°C

NOTE

1. Voltage values are with respect to network ground terminal.
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SN5402, SN7402
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

recommended operating conditions

SN5402 SN7402
UNIT

MIN NOM MAX | MIN NOM MAX
Vg Suppiy voltage 45 5 5.5 | 4.75 5 5.25
V|4 High-level input voltage 2 2
ViL Low-level input voltage 0.8 0.8
loH High-level output current —0.4 —-0.4 mA
lgL Low-level output current 16 16 ma
Ta  Operating free-air temperature - 55 125 o] 70 °c

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

PARAMETER TEST CONDITIONS t Sneae2 SN2 UNIT

MIN TYPE MAX | MIN TYP: MAX

Vik Voo = MIN, lj==12mA —-1.5 - 1.5

VOH Voo = MIN, ViL=08YV, Igy==04mA 2.4 3.4 2.4 3.4

VoL Voo =MIN,  Vig=2V, IgL=16mA 0.2 04 02 04| Vv

Iy Voo =MaX, Vy=55V 1 1 ma,

IH Voo =MAX, V=24V 40 40 | wA

he Voo =MAX, V=04V -1.8 -16| ma

los$ Vg = MAX -20 -85 | —18 —-55 [ ma

IecH Ve =MAX, V=0V 8 16 8 16 ma

lccL Voo = MAX, See Note 2 14 27 14 27 ma

t For conditions shown as MIN or MAX, use the appropriata value specifiad under recommaeanded oparating conditions.
1 All typical values are at Voo = 5 V., T = 25°C.

§ Not more than one output should be shorted at a time.

NGQTE 2: Oneinput at 4.5 V, all others at GND.

switching characteristics, Vg =5 V, Ta = 26°C (see note 3)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT] (OUTPUT)
teLH 12 22 ns
AorB Y Ry =400 2, CL=15pF
tPHL a8 16 ns

NOTE 3: Load circuits and valtage waveforms are shown in Section 1.

TeExAas Q’
INSTRUMENTS

POST OFFICE BOX 653012 « DALLAS, TEXAS 75265



SN54LS02, SN74LS02
QUADRUPLE 2.INPUT POSITIVE-NOR GATES

recommended operating conditions

SN54L502 SN74LS02
UNIT
MIN NOM MAX | MIN NOM MAX
Voo Supply voltage 4.5 g 55 | 475 5 625 v
V|4 High-level input voltage 2 2 v
V)L Low-ievel input voltage 0.7 0.8 v
gy High-levei output current - 0.4 -04 ma
il Low-level output current 4 8 mA
Ta  Operating free-air temperature - 65 1258 0 70 °c

electrical characteristics over recommended operating free-air temperature range {u

nless otherwise noted)

SN54LS502 SN74LS02
PARAMETER TEST CONDITIONS T UNIT
MIN TYP: MAX MIN TYP$ MAX
ViK Ve = MIN, Iy = — 18 mA - 1.5 - 1.5
VoH Vec=MIN, V) =MAX, lgy=—04mA 25 34 27 3.4
Vee = MIN, ViH=2V, loL =4 mA 0.25 0.4 0.25 0.4
VoL v
Vee = MIN, VIH=2V, loL=8mA 0.35 D.5
1 Ve =MAX, V=7V 0.1 0.1 ma,
LIT™} Voo =MAX, V=27V 20 20 ey
he Voo = MAX, V=04V - 0.4 -04 | mA
tos$ Vge = MAX - 20 -100 | -20 -100 | ma
IgecH Vee = MAX, V=0V 1.6 3.2 1.6 3.2 mA
lecL Voo =MAK,  See Note 2 2.8 5.4 2.8 5.4 mA
t For conditions shown as MIN or MA X, use the appropriate value specified under recommended operating canditions.
t All typical valuss are at Ve = B V, T = 25°C
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one sacond.
NOTE 2: Ona input at 4.5 V, all others at GND,
switching characteristics, Vg =5V, Ta = 25°C (see note 3)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) {OUTPUT)
PLH 10 15 ns
AorB Y R =2k8, CL=15pF
TPHL 10 15 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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SN54502, SN74S02

QUADRUPLE 2-INPUT POSITIVE-NOR GATES

recommended operating conditions

SN54S02 SN74802
UNIT
MIN NOM MAX | MIN NOM MAX

Vgo  Supply voltage 4.5 5 6.5 | 4.75 6 6.5 v
VyH High-ievel input voitage 2 2

ViL Lowwlevel input voltage 0.8 0.B v
loH High-level output current -1 -1 mA
lgL. Low-level output current 20 20 maA
Ta  Operating free-air temperature - 55 125 4] 70 °c

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

SN54S02 SN74502
PARAMETER TEST CONDITIONS | UNIT
MIN TYP: MAX | MIN TYP}{ MAX
Vi Vee = MIN, Ij = -18 mA -1.2 —-1.2
VOH Ve = MIN, vViL=08Vv, lop=—1maAa 25 3.4 2.7 34
VoL Ve = MIN, VIH=2V, lgL = 20 mA 0.5 05
Iy Voo = MAX, V=55V 1 1 mA
H Voo = MAX, V=27V 50 50 M
I Vec =MAX, V=05V -2 =2 | mA
los§ Ve = MAX —40 —100 —40 —-100 | mA
locH Voo =MAX, V=0V 17 29 17 29 | mA
lceL Ve = MAX, See Note 2 26 45 26 45 | mA
t For conditions shown as MIN or MA X use the appropriate value specified under recommended operating conditions.
t All typical values are at Voo = 5V, Ta = 25°C.
§ Nat more than ons gutput should be shorted ar a tims, and the duration of the short-circuit should not axceed one sacond.
NOTE 2: Oneinput at 4,5V, all others at GND,
switching characteristics, Vog = 5 V, Ta = 25°C (see note 3)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) {QUTPUT)
tpLH a5 85 ns
CL=160pF
PHL 3.5 5.5 ns
AporB Y
PLH 5 ns
C =60 pF
tPHL 5 ns

NQOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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J (R—GDIP—Txx) CERAMIC DUAL IN—=LINE PACKAGE
14 LEADS SHOWN

PINS *x
DIM 14 16 18 20
5 0.300 | 0300 | 0.300 | 0.300
(762) | (7.62) | (7.62) | (7.62)
" . BSC BSC BSC BSC
ﬁ r-‘] r-'“l ["-“l r'-‘] ["-“l ﬁ B MAX 0.785 .840 0.960 1.060
T (19,94) | (21,34) | (24,38) | (26,92)
) C B MIN — — — —
l C MAX 0.300 0.300 0.310 0.300
UIVEVAVAVEVAY (7.62) | (7.62) | (7.87) | (7.62)
1 7
0.245 0.245 0.220 0.245
0.065 (1,65) C MN
S0 (18] (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52

—»| |&¢—0.005 (0,13) MIN 0.015 (0.38) |47 4"

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J 0.026 (0,66)
0.074 (0,36) 015"

—>
0.100 (2,54) 0.014 (0,36)
0.008 (0,20)

4040083 /F 03/03

NOTES: A, All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.

D. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
E

Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

0.125 (3,18) MIN

N (R—PDIP—T**) PLASTIC DUAL-IN—-LINE PACKAGE
16 PINS SHOWN
PINS **
- A »
o 14 16 18 20
16 ’ 0.775 | 0.775 | 0920 | 1.060
o e B e I e W o B e B T ACMAX 1 19,69) | (19,69) | (23,37) | (26,92)
0.745 | 0.745 | 0.850 | 0.940
) %ﬁgfg)) ACMING 1 18,92) | (18,92) | (21,59) | (23,88)
MS—001
P2 SN S s e s e A VARIATION AA BB AC AD
w J L 8
0.070 (1,78)
0.045 (1,14) A
0.045 (1,14) 0.325 (8,26)
> r 0,030 (0.78) 0.020 (0,51) MIN 0.300 (7,62)
I | \ 5 0.015 (0,38)
| | —
1 1 0.200 (5,08) MAX Tcouge Plane
\. ‘ ‘ \)Jl i Seating Plane
(B ¥ (0,25) NOM

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) @]

—pf —

)

U M/WE_% Pin Only A

= 20 Pin vendor option

J 0.430 (10,92) MAX

4040049/E  12,/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).

@ The 20 pin end lead shoulder width is a vendor option, either half or full width.

.,
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MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

0.244 (6,20)
0.228 (5,80)
_ - - - 1 0157 (4,00)
N\ 0150 (3,80) £
| |
1o Q000
il ,
Pin 1
Index Area %
[60.010 (0,25) W)
// \ \/ ¥ \\
i 4 l ] ] ] ] ] # \\ Ej\ // /k
0.010 (0,25) - - - ~
- 0.069 (1,75) Max 0.004 (0,10)
0010 (025) 7 ﬁ
0.005 (0,13)1 / \
/ \ \\
+ ‘ /[\ | [ ]0.004 (0,10)
Gauge Plane ¢ —4— : == :
ﬁ — ? Seating Plane
0.010 (0,25) 08 < o
~ _—
0.050 (1,27)
0.016 (0,40)

4040047-5/M  06/11

All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0.006 (0,15) each side.

Body width does not include interlead flash.
Reference JEDEC MS-012 variation AB.

NOTES:

Interlead flash shall not

np> P

Mold flash, protrusions, or gate burrs shall

exceed 0.017 (0,43) each side.

TEXAS
INSTRUMENTS
www.ti.com

3



MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN
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PINS #x
DIM 14 16 20 24
A MAX 10,50 10,50 12,90 15,30
A MIN 9,90 9,90 12,30 14,70

4040062,/C 03/03

NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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