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54H20
Dual 4-Input Positive-NAND Gates

These devices contain two independent 4-input NAND gates.
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TYPES SN5420, SN54H20, SN54L20, SN54LS20, SN54S20,
SN7420, SN74H20, SN74LS20, SN74520
DUAL 4-INPUT POSITIVE-NAND GATES

REVISED DECEMBER 1883

* Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic

and Ceramic DIPs

¢ Dependable Texas Instruments Quality and

Reliability

description

These devices contain two independent 4-input NAND

gates.

The SN5420, SN54H20, SN54L20, SN54LS520 and
SNb54520 are characterized for operation over the full
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military range of -55°C to 125°C. The SN7420,

SN74H20, SN74LS20 and SN74520 are characterized

SN5420, SN54H20 ... WPACKAGE

for operation from 0°C to 70°C. (TOP VIEW)
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TYPES SN5420, SN54H20, SN54L.20, SN54LS20, SN54520,
SN7420, SN74H20, SN74LS20, SN74520
DUAL 4-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, Vo (see Note 1): '20, 'H20,°LS20, 'S20 . ... ... . ... ... . A"
. 8V

Input voltage: "20, 'H20, 'L20, 'S20 . . . ... . i e e e e e 55V
LS 20 L e e e e 7V

Operating free-air temperature: SNBA . . ..t —55°C to 125°C
ST 0°Cto 70°C

Storage temperature range

NOTE 1: Voitage values are with respect to network ground terminal.
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TYPES SN5420, SN7420
DUAL 4-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN5420 SN7420
UNIT
MIN NOM MAX | MIN NOM MAX
Vge  Supply voitsge 4.5 5 5.5 4.75 5 5.25 v
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
loH High-level output current - 0.4 —-04 mA
IgL Low-level output current 16 16| mA
Ta  Operating free-air temperature - 58 125 0 70 °c

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

nless otherwise noted)

SN5420 SN7420
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYPt MAX | MIN TYP{ MAX
Vik Vee = MIN, I{=—12mA —-15 - 15
Vou Vee = MIN, ViL=08V, IgH=-04mA 2.4 3.4 24 34
Voo Vee = MIN, VIH=2V, lpL =16 mA 0.2 0.4 0.2 0.4
' Vee=MAX, V=55V 1 1] ma
K Vee = MAX, V=24V 40 40 uA
TN Ve = MAX, V=04V -18 - 16 mA
los$ Vee = MAX - 20 —55 | —18 —55 mA
ICCH Vee=MAX, V=0V 2 4 2 4 mA
lccL Voo =MAX, V=45V [ 11 6 kA mA
7]
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. u'l
1 Al typical values are at Vo = 5 V., T4 = 259C. U
§ Not more than one output should be shorted at a time. S
switching characteristics, Vg =5 V, Ta = 25°C (see note 2) g
FROM TO -
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT f—
{INPUT) {OUTPUT) |—
tPLH 12 22 ns
Any Y C_=15pF
PHL 8 15 ns
NOTE 2: See General Information Section for load circuits and voitage waveforms
T {l’
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TYPES SN54H20, SN74H20
DUAL 4-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54H20 SN74H20
UNIT
MIN NOM MAX | MIN NOM MAX
Veg  Supply voltage 4.5 5 55 | 4.75 5 5.25
Vi High-level input voltage 2 2
Vi Low-level input voltage 0.8 0.8
loH High-level output current ~05 - 0.5 mA
lp. Low-level output current 20 20 mA
Ta  Operating free-air temperature — 55 125 0 70 °c

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

PARAMETER TEST CONDITIONS 1 MIN TYP$ MAX | UNIT

Vi Ve = MiN, ly=—8mA —-15 v
VOH Ve = MIN, ViL=08V, IoH = —05mA 24 35 v
VoL Vee = MIN, ViH=2VY, loL =20 mA 0.2 0.4 '
W Voo =MAX, V=55V 1 mA
A Voo = MAX, V=24V 50 uA
T8 Vee = MAX, V=04V -2 mA
los§ Vee = MAX — 40 — 100 mA

3 lccH Voo =MAX, V=0V 5 8.4 mA
lecL Ve = MAX, V=45V 13 20 mA

—* 1 For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions.

q 3 Al typical values are at Voo = 5 V, Ty = 25°C.

r— § Not more than one output should be shorted at a time, and the gurat:on of the short-circuit should not exceed one second.

O switching characteristics, Voc =5 V, Ta = 25°C (see note 2)

m

< FROM TO

— PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

O INPUT) {ouTPuT)

m

2] PLH 6 10 ns

Any Y Ry =280, CL =25pF
PHL 7 10 ns
NOTE 2: See General information Section for load circuits and voitage waveforms
%
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TYPE SN54L20
DUAL 4-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN541.20
UNIT
MIN NOM MAX
Vee  Supply voltage 4.5 5 55
V|H High-level input voltage 2
ViL Low-ievel input voitage 0.7
ion High-level output current —-0.1 mA
lgL Low-level output current 2 mA
Ta QOperating free-air temperature — 55 125 °c

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

nless otherwise noted)

SN54L20
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYP$ MAX
VOH Ve = MIN, Vip =07V, lgp=-01mA 24 3.3
VoL Veg = MIN, VIH=2V, lgL =2 mA 0.15 0.3
I Vee = MAX, V=658V 0.1 mA
{119] Veog =MAX, V=24V 10 uA
L Voo =MAX, V=03V -0.18 | mA
los§ Vee = MAX -3 —15 mA
IcCH Veg =MAX, V=0V 0.22 04 | mA 3
Iccu Vee = MAX, V=45V 058 1.02 | mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. m
t All typical values are at Voo = 5 V, T = 25°C. il
§ Not more than one output should be shorted at a time. o
switching characteristics, Vo =5V, Ta = 25°C (see note 2) >
w
FROM TO Q
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT -
(INPUT) {QUTPUT) '__
PLH 35 60 ns [
Any Y Ry =4 kQ, CL =50 pF
PHL 31 60 ns
NOTE 2: See General Information Section for {oad circuits and voltage waveforms.
TEXAS {9 3-109
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TYPES SN54LS20, SN74L520
DUAL 4-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54LS20 SN74L820
UNIT

MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 45 5 55 | 4.75 5 525
Vi High-level input voltage 2 2
VL Low-level input voltage 0.7 08
lgH High-level output current - 0.4 — 04 mA
loL Low-level output current 4 8 mA
Ta  Operating free-air temperature — 55 125 0 70 °c

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

S3OINIA 111 Ry

SN541L520 SN741.5820
PARAMETER TEST CONDITIONS T UNIT
MIN TYPE MAX | MIN TYPE MAX
ViK Ve = MIN, fj=—18mA —~15 -15
VoH Voo = MIN, VL = MAX, loH = -0.4mA 2.5 3.4 2.7 3.4
Veie = MIN, Vig=2V, gL =4 mA 0.25 04 0.4
VoL v
Veg = MIN, ViH=2V, gL =8mA 0.25 0.5
0 Veo=MAX, vp=7V 0.1 0.1 mA
i Vec = MAX, V=27V 20 20 HA
UTR Vee = MAX, V=04V —-04 - 04 mA
los$§ Ve = MAX - 20 —100 (- 20 - 100 mA
lccH Veg=MAX, V=0V 0.4 0.8 0.4 0.8 mA
lceL Vee = MAX, Vi=45V 1.2 2.2 1.2 2.2 mA
t For conditions shown as MIN or MA X, use the appropriate value specified under recommended opserating conditions.
$ All typical valuesareat Vo =5V, Tp = 25°%. '
§ Not rmore than one output should be shorted at a time, and the duration of the short-circuit shouid not exceed one second.
switching characteristics, VCC =5 V, TA = 25°C (see note 2)
FROM T0
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
tPLH g 15 ns
Any Y R =2kQ, CL=15pF
PHL 10 15 ns

NOTE 2: See General Information Section for load circuits and voltage waveforms

3110 Texas ¥
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TYPES SN54520, SN74S20
DUAL 4-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54520 SN74S20
UNIT

MIN NOM MAX | MiN NOM MAX
Vie  Supply voltage 4.5 5 8.5 475 5 5.25
V)4 High-level input voltage 2 2
V|L Low-level input voltage 08 08
lgy High-level output current -1 -1 mA
lop  Low-ievel output current 20 20 mA
Ta  Operating free-air temperature — 55 125 0 70 °c

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

SN54520 SN74s520
PARAMETER TEST CONDITIONS T UNIT
MIN TYP${ MAX | MIN TYP$ MAX
Vik Vee = MIN, 1y = —18 mA -1.2 -1.2
VOH Vee = MIN, ViL=08v, lgp=—-1mA 25 3.4 27 34
VoL Vee = MIN, ViH=2V, 1oL =20 mA 05 05
1y Voo = MAX, V=55V 1 1] mA
T Ve = MAX, V=27V 50 50 | &A
IR Vee =MAX, V=05V -2 -2 | mA
Ios§ Vee = MAX —40 -100 | -40 —100 | mA 3
IceH Vee=MAX, V=0V 5 8 5 g8 [ ma
lceL Vee = MAX, V=45V 10 18 10 18 | mA N
t Far conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions. I'u
1 All typical values are at Voo = 5V, T = 25°¢C. 9
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second, >
switching characteristics, Vcc =5 V, TA = 25°C (see note 2) g
FROM TO -l
PARAMETER TEST CONDITIONS MiN TYP MAX | UNIT }-
(INPUT) (OUTPUT) [
TPLH 3 4.5 ns
R =280 10, CL=15pF
TPHL 3 5] ns
A, B, CorD Y
PLH 45 ns
R =280 %, CL =50pF
tPHL 5 ns
NOTE 2: See General Information Section for load circuits and voltage wa.eforms
T {lp
EXAS 3-111
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