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54AC/74AC04 «54ACT/74ACT04
Hex Inverter

General Description Features
The '"AC/’ACT04 contains six inverters. m Outputs source/sink 24 mA

The information for the ACTO04 is preliminary m 'ACTO04 has TTL-compatible inputs
information only. m Standard Military Drawing (SMD)
— 'AC04: 5962-87609

Ordering Code: see section 8

Logic Symbol Connection Diagrams
IEEE/IEC Pin Assignment Pin Assignment
for DIP, Flatpak and SOIC for LCC
ANC N NCA
@O0 Hls
TLIF/9913-2
Pin Names Description
An Inputs
On Outputs



Absolute Maximum Ratings (\ded

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Supply Voltage (VCc) - 0.5Vto + 7.0V
DC Input Diode Current (lik)
V| = —0.5V -20mA
V] = VCc + 0.5V +20 mA

DC Input Voltage (V]) -0.5V to VCc + 0.5V

DC Output Diode Current (Iqk)
Vq = -0.5V
VO = VCc + 0.5V

DC Output Voltage (Vq)

DC Output Source

-20mA
+20 mA
-0.5V toto Vcc + 0.5V

or Sink Current (lo) +50 mA
DC Vcce or Ground Current
per Output Pin (Ice or Ignd) +50 mA

Storage Temperature (Tstg) - 65°Cto +150°C

Junction Temperature (Tj)
CDIP 175°C
PDIP 140°C

Note 1. Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications should be met, without
exception, to ensure that the system design is reliable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of FACTem circuits outside databook specifications.

Recommended Operating

Conditions
Supply Voltage (VCc)
'AC 2.0Vto 6.0V
'ACT 4.5V to 5.5V
Input Voltage (V]) 0Vto Vce
Output Voltage (Vo) 0Vto Vcc

Operating Temperature (Ta)

74ACIACT —40°Cto +85°C

54AC/ACT —55°Cto +125°C
Minimum Input Edge Rate (AV/At)

"AC Devices

VIN from 30% to 70% of VCc

DC Characteristics for ’AC Family Devices

74AC
Symbol Parameter vee - +25C
™)
Typ
VIH Minimum High Level 3.0 15 21
Input Voltage 45 2.25 3.15
55 2.75 3.85
VIL Maximum Low Level 3.0 15 0.9
Input Voltage 4.5 2.25 135
55 2.75 1.65
VOH Minimum High Level 3.0 2.99 2.9
Output Voltage 45 4.49 4.4
55 5.49 54
3.0 2.56
4.5 3.86
55 4.86
VOL Maximum Low Level 3.0 0.002 01
Output Voltage 45  0.001 01
55  0.001 0.1
3.0 0.36
4.5 0.36
55 0.36
«N Maximum Input 55 +01

Leakage Current
«All outputs loaded; thresholds on input associated with output under test,
tMaximum test duration 2.0 ms, one output loaded at a time.

Vcec @3.3V, 4.5V, 5.5V 125 mV/ns
Minimum Input Edge Rate (AV/At)
"ACT Devices
V|N from 0.8V to 2.0V
VCc « 4.5V, 5.5V 125 mV/ns
54AC T4AC
ta = ta = P i
_B5Cto + 125°C  —40°Cto +gsec  OMts  Conditions
Guaranteed Limits
21 21 VquT = 0-1V
3.15 3.15 Vv orVCc ~ 0.1V
3.85 3.85
0.9 0.9 Vqut = 0.1V
1.35 135 \ orVCc ~ 0.1V
1.65 1.65
2.9 2.9 IoUT = ~ 50 juA
4.4 4.4 \Y
5.4 54
*VIN = V|LorViH
2.4 2.46 -12 mA
37 3.76 \ loh -24mA
4.7 4.76 -24 mA
0.1 01 «OUT = 50 fiA
0.1 01 \%
01 01
*V|n = V||_orV[H
0.5 0.44 12 mA
0.5 0.44 \% ol 24 mA
0.5 0.44 24 mA
£1.0 +1.0 jua VI = VO>GND



DC Characteristics for 'AC Family Devices (continued)

Symbol

Parameter

f Minimum Dynamic
Output Current

Maximum Quiescent
Supply Current

Vce

()

55
55

55

*All outputs loaded; thresholds on input associated with output under teS.

tMaximum test duration 2.0 ms, one output loaded at a time.

Note: I|n and Icc @3.0V are guaranteed to be less than or equal to the respective limit @5.5V Vcc-
Ice for 54AC @ 25°C is identical to 74AC ® 25°C.

DC Characteristics for 'ACT Famih Devices

Symbol

VIH

VIL

VOH

VOL

ICCT

cold
oD

icc

Parameter

Minimum High Level
Input Voltage

Maximum Low Level
Input Voltage

Minimum High Level
Output Voltage

Maximum Low Level
Output Voltage

Maximum Input
Leakage Current

Maximum
Icc/Input

tMinimum Dynamic
Output Current

Maximum Quiescent
Supply Current

Vce

V)

4.5
55

4.5
5.5

45
55

45
55

45
55

45
55

55

55

55
55

55

74AC 54AC 74AC
o ta = ta = .
= +
Ta = +25°C _ goocto +125°C  —40°Cto +85°C M
Typ Guaranteed Limits
50 75 mA
50 75 mA
40 80.0 40.0 juA
74ACT 54ACT 74ACT
Ta = +25C Ta = ta = Units
_B5°Cto +125'C  —40°Cto +85°C
Typ Guaranteed Limits
15 2.0 go 20 v
15 2.0 go 20
15 0.8 0.8 08 v
15 0.8 0.8 0.8
449 44 4.4 4.4 v
549 54 5.4 5.4
3.86 3.70 3.76 v
4.86 4.70 4.76
0001 01 01 01 v
0001 01 01 01
0.36 0.50 0.44 v
0.36 0.50 0.44
+0.1 +1.0 +1.0 juA
06 16 15 mA
50 75 mA
50 75 mA
4.0 80.0 40.0 m

*All outputs loaded; thresholds on input associated with output under test.
tMaximum test duration 2.0 ms, one output loaded at a time.
Note: Icc for 54ACT @25°C is identical to 74ACT @ 25°C.

Conditions

VoLD = 1-65V Max
VoHD = 3.85V Min

VIN = vVCC
or GND

Conditions

VoUT = 0-1V
orvVcc ~ 0.1V

VoUuT = 0.1V
orVqq —0.1V

wut = —50juA

(N = V|LorV|H
. -24 mA
I0H -24 mA

cocut = 50 JMA

*VIN = V|LorV|H
24 mA
oL 24 mA

V| = Vcc. gnd

V =V

=Voo -2 V

VoLD = 1.65V Max
Vghd = 3.85V Min

VIN = vcc
or GND



AC Electrical Characteristics: see Section 2 for waveforms

74AC 54AC T4AC
Ta = +25°C Ta = —55°C Ta = —40°C
Symbol Parameter VC\;’ SL__ 50 oF to + 125°C to +85°C
V) =P CL = 50 pF CL = 50 pF
Min Typ Max Min Max Min Max
tpLH Propagation Delay 33 15 45 9.0 10 11.0 10 10.0
5.0 15 4.0 7.0 1.0 8.5 1.0 75
PHL Propagation Delay 3.3 15 45 85 1.0 10.0 1.0 95
5.0 15 35 6.5 10 75 1.0 7.0
m"Voltage Range 3.3 is 3.3V +0.3V
Voltage Range 5.0 is 5.0V +0.5V
AC Electrical Characteristics: see Section 2 for waveforms
T4ACT 54ACT T4ACT
I Ta = —55°C TA= —40°C
Symbol Parameter chc* TgL__ 235 'S to +125°C to +85°C
V) P CL = 50 pF CL = 50 pF
Min Typ Max Min Max Min Max
tPLH Propagation Delay 50 1.0 6.0 85 1.0 9.0
tPHL Propagation Delay 5.0 1.0 55 8.0 1.0 85
"Voltage Range 5.0 is 5.0V +0.5V
Capacitance
Symbol Parameter Typ Units Conditions
CIN Input Capacitance 45 PF Vce = 5.0V
Power Dissipation
CpD o P 30.0 PF VCC = 5.0V
apacitance

4-16

Units

ns

ns

Units

ns

ns

Fig.
No

2-3,4

2-3,4

Fig.

2-3,4
2-3,4



