SN5420, SN54LS20, SN54S529,
SN7420, SN74LS20, SN74520
DUAL 4-INPUT POSITIVE-NAND GATES

DECEMBER 1983 — REVISED MARCH 1988

Package Options Include Plastic *"Smali SN5420 . .. J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers SN54LS20, SN54520 . . . J OR W PACKAGE

. . SN7420 . .. N PACKAGE
and Flat Packages, and Plastic and Ceramic SN74LS20. SN74520 . . . D OR N PACKAGE
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SN5420, SN541LS20, SN54520,

SN7420, SN74LS20, SN74S20
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, VCC (see Note 1) . . .. L e 7V
Input voltage: ‘20, Q20 . . ... e e 5.5 V
LS 20 . e e e e 7V

Operating free-air temperature range: SN54° ., . .. .. ... . ..., .. .. .. ....... -55°C to 125°C
SN74' .. 0°C to 70°C

Storage temperature TaNGE . . . . .. v vttt e e e e e e e —65°C to 150°C

NOTE 1: Voltage values are with respect 10 network ground terminals.

TeExas *?
INSTRUMENTS

POST OFFICE BOX BE5012 » DALLAS, TEXAS 75288



SN5420, SN7420
DUAL 4-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN5420 SN7420
umNIT
MIN NOM MAX | MIN NOM MAX
Veo  Suppty voitage 45 1 5.5 4.75 5 5.25 v
V4 High-tevel input voltage 2 2 v
ViL Low-ievel input voitage 0.8 0.8 v
lgH 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 (uniless otherwise noted)

PARAMETER TEST CONDITIONS T sqsazn SN7420 unIT

MIN TYPE MAX | MIN TYPE MAX

ViK Ve = MIN, I =—12mA —15 -15

VOH Veg = MIN, ViL=0BV, Igy=-04mA 24 3.4 2.4 3.4

VoL Ve = MIN, Vip=2V, gL = 16 mA 0.2 04 02 04

I Vec=MAX, V| =55V 1 1| mA

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

L Vee = MAX, V=04V - 1.6 -186 | mA

Ios$ Vegp = MAX —20 —-55 | —18 —B6 | mA

fccH Voo = MAX, V=0V 2 a 2 4| ma

IceL Vee = MAX, V=45V 8 1 6 11 mA

1 For conditians shown as MIN or MAX, usa rhe appropriate value specified under recommended cperating conditions.

t ANl typical values are at Vop = 5 V, Ty = 25°C.
§ Not more than one output should be shorted at a time.

switching characteristics, Voc =6V, Ta = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT)
tPLH 12 22 ns
Any Y R =400, CL=16pF
tPHL 8 15 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
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SN54LS20, SN74LS20

DUAL 4-INPUT POSITIVE-NAND GATES

recommended operating conditions

SNG4LS20 SN74LS20
UNIT
MIN NOM MAX | MIN NOM MAX

Ve Suppiy voltage 4.5 5 55 | 4.75 5 525 WV
ViH High-levei input voltage 2 2

ViL Low-level input voltage 0.7 0.8 v
IgH High-ievel output current — 0.4 -4 ma
oL Low-ievel autput 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)

SNS4LS20 SN74LS520
PARAMETER TEST CONDITIONS T UNIT
MIN TYP: MAX | MIN TYP} MAX
Vik Voo = MiN, l}==18 mA - 1.5 —1.5 v
VoH Vee = MIN, ViL = MAX, loH = — 0.4 mA 2.5 3.4 2.7 3.4
Voo = MIN, V=2V, loL = 4mA 0.26 0.4 0.4
VoL v
Voo = MIN, VIH=2V, gL =8mA 0.25 0.5
Iy Voo = MAX, V=7V 01 0.1 mA
™ Vee = MAX, Vi=27V 20 20 oA
L Vee = MAX, V=04V -0.4 —0.4 mA
105§ Ve = MAX - 20 =100 | - 20 — 100 mA
IcCH Vgg = MAX, vVi=ov 04 0.8 0.4 0.8 mA
lecL Vee = MAX, Vi=45V 1.2 2.2 1.2 2.2 mA
T For conditions shown as MIN or MA X, use the appropriata value spacifisd under recommendad operating conditions.
1 Al typical values are at Voo =5V, Ty = 2s°.
§ Not more than one output sheuld be sharted at a8 time, and tha duration of the short-circuit should not exceed one second.
switching characteristics, Vg =5V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (QUTPUT)
tPLH 9 15 ns
Any Y R =2ksz, CL = 15pF
tPHL 10 16 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
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SN54S520, SN74S820
DUAL 4-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54520 SN74S20
UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 5.5 4,75 5 5.25
V| High-level input voltage 2 2
ViL Low-levsi input valtage 0.8 0.8
lgH High-level output current -1 -1 mA
lgL Low-ievel output current 20 20 mA
Ta  Operating free-air temperature —55 125 0 70 %

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

SN54520 SN74520
PARAMETER TEST CONDITIONS T UNIT
MIN TYP$ MAX |MIN TYPt MAX

Vik Vee = MIN, Ip= —18 mA -1.2 -1.2 A
VoH Vee = MIN, Vi =08V, lgy = =1 mA 25 3.4 2.7 34
VoL Vee = MIN, ViH=2V, lgL =20 mA 05 05 v
1y Ve =MAX, V=55V 1 1| mA
ltH Vee = MAX, V=27V 50 50 HA
e Vee = MAX, V=05V -2 -2 | mA
Ips$§ Vee = MAX —40 —100 | —40 =100 | mA
IecH Vee = MAX, V=0V 5 8 5 8 | mA
oL Vee = MAX, V=45V 10 18 10 18 | maA

t For conditions shown as MIN or MAX, use the appropriate value specifiad undar recommanded operating conditions.

t All typical values are at Voo =5V, Ty = 25°¢c.

§ Not more than one cutput should be shorted at a tima, and the duration of the short-circuit should not exceed one second.

switching characteristics, Ve =5V, TA = 26°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT} (QUTPUT)
PPLH 3 45 ns
R =280, CL=15pF
TPHL 3 5 ns
A, B, CorD Y
PLH 4.5 ns
R =280 0, Cp =50pF

tPHL 5 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

{f"
TeExAas
INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS. TEXAS 75285



