TYPES SN7404, SN74LS04, SN74S04
SN5404, SN54LS04, SN54504
HEX INVERTERS

REVISED DECEMBER 1983

Package Options Include Standard Plastic
® (N) and Ceramlc (J) 300-mil Dual-In-Line

g C Dmtlll uuulne (IJ) anu
Ceramic Chip Carrier (FK) Package

* Dependable Texas Instruments Quality and
Reliability
description

These devices contain six independent inverters.

The SN5404, SN54LS04 and SN54S04 are characteriz-
ed for Operation over the fullmilitary temperature range
of -55°C to 125°C. The SN7404, SN74LS04 and
SN74804 are characterized for Operation from 0°C to
70°C.

FUNCTION TABLE (eachinverter)

INPUTS OUTPUT
A Y
H L
L H

logic diagram (each inverter)

SN5404, SN54LS04, SN54S04 ... J PACKAGE
SN7404 ... N PACKAGE
SN74LS04,5N74S04...D OR N PACKAGE

(TOP VIEW)
1a v Uhdh vee
1Y Q2 13[] 6A
2A Q3 12[] 6Y
2Y Qa 1] 5A
3Ads 0[] 5Y
3Y (e 9g4A
GND 45 e 4y

SN54LS04, SN54S04 FK PACKAGE

(TOP VIEW)

A Y
NC No internal connection
positive logic
Y=A
PROOUCTION = DATA i
This decument contains information current as

of publlcatmn date. Products conform to
specifications per the terms of Texas Instruments
Standard warranty. Pvnduclmnrocesmng does
not necessarily include testing ot all parameters.
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TYPES SN7404, SN74LS04, SN74S04
SN5404, SN54LS04, SN54S04
HEX INVERTERS

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). ‘04, ‘LS04, ‘SO4  « o+ v v rtevenee ettt

Inputvoltage:  '04, "SO4 L 5.5V

‘LS04
Operating free-ail temperature range: SNb4

-55Ct0125C

SN74’ .... 0cto70¢c

Storaget e m p e r a t u r erange —65Ct o 1 5 0 ’

NOTE 1 Voltage values are with respect to network ground terminal.
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TYPES SN7404, SN5404
HEX INVERTERS

recommended operating conditions

SN5404 SN7404
UNIT

MIN NOM MAX | MIN NOM MAX
Ve  Supely voltage 4.5 5 55| 4.75 5 525
Viy High-level input voltage 2 2
ViL Low-level input voltage 08 08
loH High-level output current -04 - 04 mA
loL Low-level output current 16 16 mA
Ta Operating tree-air temperature — 55 126 [0 70 0(Z

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

N SN5404 SN7404 ]
PARAMETER TEST CONDITIONS UNIT
MIN TYP¥  max | MIN TYPt max
Vik Vee “MIN,  Ij=-12mA ~-15 ~15 v
VoH Vec=MIN, V| =08V, Igy=-04mA 24 34 24 34 v
VoL Vee = MIN,  Viy=2vV, 1oL = 16 mA 0.2 0.4 02 04 \Y
I Voo = MAX, V=55V 1 1 mA
™ Vee = MAX, V=24V 40 40 uA
L Vee = MAX, V| -04V -16 -16 mA
los § Vee = MAX - 20 —55| —18 — b5 mA
IccH vee=MAX, V=0V 6 12 6 12 mA
lccL Vee = MAX, V=45V 18 33 18 33 mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Vo = 6 V, T = 26°C
§ Not more than one output shouid be shorted at a time
switching characteristics, VCC =5V, Ta=25°C (see note 2)
PARAMETER e ©OUTRUT) TEST CONDITIONS MIN  TYP MAX| UNIT
Y 12 22 ns
PLH A Y Ry =400 Q, CL =15 pF
tPHL 8 15 ns
NOTE 2. See General information Section for load circuits and voltage waveforms.
.
{
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TYPES SN74LS04, SN54LS04
HEX INVERTERS

recommended operating conditions

SN54L504 SN74LS04
UNIT
MIN NOM MAX | MIN NOM MAX
VCC Supply voltage 45 5 5.5 475 5 5.26 \Y
ViH High-level input voltage 2 2 v
Vi Low-level input voltage 0.7 0.8 \
lon  High-tevel output current —-04 - 04 mA
lgL Low-level output current 4 8 mA
Ta Operating free-air temperature — 55 125 0 70 QC
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54LS04 SN741L504
PARAMETER TEST CONDITIONS t UNIT
MIN TYP$ MAX | MIN TYP$ MAX
ViK Voo =MIN, 4= —18mA -15 -15 v
VoH Ve =MIN, Vi =MAX, Igy=-04mA 25 34 2.7 34 v
VEC=MIN, V=2V, g =4mA 0.25 04 0.4
VoL v
Ve =MIN,  Vig=2V, g =8mA 025 05
[ Voo =MAX, V=7V 0.1 0.1 mA
IIH Vee =MAX, V=27V 20 20 kA
' Voe =MAX, V=04V —~04 -04 mA
los § Vee = MAX - 20 — 100 | - 20 — 100 mA
lccH Vee- MAX. V=0V 12 24 12 24 mA
lccL Vee = MAX.  Vp=45v 3.6 6.6 36 66 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operatingcongditions
1 All typical values are at Vg = 5 V. T = 25°C.
§ Notmore than one output should be shortedata time, and the duration of the shortcircuitshouldnotexceed one second
switching characteristics, VCC =5V, TA = 25°C (see note 2)
FROM TO
P MIN  TYP MAX | UNIT
ARAMETER (INPUT) (OUTRUT) TEST CONDITIONS
tPLH 9 15 ns
L A Y Ry =2kQ, € =16 pF
tPHL 10 15 ns

note 2: See General Information Section for load circuits and voitage waveforms
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TYPES SN74S04, SN54504
HEX INVERTERS

recommended operating conditions

SN54S04 SN74804
UNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 4.75 5 5.25
Viy High-level input voltage 2 2
V)L Low-ievel input voltage 08 08 v
loH High-tevel output current -1 -1 mA
igL Low-level output current 20 20 mA
Ta  Operating free-air temperature — 565 125 0 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54S04 SN74504
PARAMETER TEST CONDITIONS ¢ UNIT
MIN TYP$ MAX| MIN TYP} MAX
Vik Vec =MIN, 1} = 18mA -1.2 -1.2 v
VoH Vee =MIN, V) =08V, Igy=-1mA 25 3.4 2.7 34
VoL Vee =MIN, Vi =2v, 1oL - 20 mA 0.5 05
N Vee - MAX, V=55V 1 1 mA
WH Vee = MAX, V=27V 50 50 uA
I Vee =MAX, V=05V -2 2 mA
los § Ve = MAX —40 —100 |- 40 - 100 mA
IceH Vge = MAX, V=0V 15 24 15 24 mA
leecL Vee = MAX, V=45V 30 54 30 54 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typicalvaluesare at VCC = 5 v, TA 25°C.
§ Not more tha” one output should be shorted at atime, and the durationof the shortcircuit should notexceed one second
switching characteristics, VCC =5V, Ta = 25°C (see note 2)
FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX UNIT
tPLH 3 45 ns
R =280 @, CL=15pF
tPHL 3 5 ns
A Y
PLH 45 ns
R_ =280 Q, C_ =50pF
tPHL 5 ns
NOTE 2. See General Information Section for load circuits and voltage waveforms.
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