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Semiconductor 54AC04 eptember
Hex Inverter
General Description m 'ACT04 has TTL-compatible inputs
The ACO4 . . m Standard Military Drawing (SMD)
e contains six inverters. __ 'AC04: 5962—-87609
Features m 54AC04 now qualified to 300Krad RHA designation, refer
to the SMD for more information
® I reduced by 50% on 54AC only m For Military 54ACTO04 device see 54ACTQ04
m  Outputs source/sink 24 mA
Logic Symbol
IEEE/IEC
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Connection Diagrams
Pin Assignment Pin Assignment
for DIP and Flatpak for LCC
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Pin Names Description
A, Inputs
0, Outputs
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54AC04

Supply Voltage (Vc)

DC Input Diode Current (I,4)
V,=-0.5V
V,=Vgc + 0.5V

DC Input Voltage (V)

DC Output Diode Current (lox)
Vo =-0.5V
Vg =V + 0.5V

DC Output Voltage (V)

DC Output Source
or Sink Current (l)

DC V or Ground Current
per Output Pin (I or Ignp)

Storage Temperature (Tgrg)

Absolute Maximum Ratings (vote 1)

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

Junction Temperature (T )

CDIP 175°C
Recommended Operating
~0.5V to +7.0V Conditions
Supply Voltage (Vc)
-20 mA '‘AC 2.0V to 6.0V
+20 mA Input Voltage (V) 0V to V¢
-0.5Vto Ve + 0.5V Output Voltage (Vo) 0V to Vg
Operating Temperature (T,)
-20 mA 54AC -55°C to +125°C
+20 mA Minimum Input Edge Rate (AV/At)
-0.5Vtoto Vo +0.5V '‘AC Devices
V| from 30% to 70% of V¢
50 mA Vee @ 3.3V, 4.5V, 55V 125 mV/ns
Note 1: Absolute m tings those values beyond which damage
+50 mA to the device may occui ate « specifications should be met, without
_65°C to +150°C exception, to ure that thic n design is reliable over its power supply,

temperatu
recomm o

DC Characteristics for 'AC Family Devices

output/input loading variables. National does not
1 of FACT™ circuits outside databook specifications.

Symbol Parameter Vee T,=-55°Ctc 25°C | units Conditions
V)
G teed Limits
Viu Minimum High Level 3.0 1 Vour = 0.1V
Input Voltage 4.5 3.15 \'% orVee — 0.1V
5.5 3.85
Vi Maximum Low Level 3.0 ’ 0.9 Vour =0.1V
Input Voltage 1.35 \'% orVee - 0.1V
5 1.65
Vor Minimum High Level 300 |/ 2.9 lour = -50 pA
Output Voltage 4.5 4.4 Vv
| o 5.4
v (Note 2) V= Vy_or Vi,
| 0 2.4 _12mA
45 3.7 v lon —24 MA
5.5 4.7 -24 mA
VoL Maximum Low Level 3.0 0.1 lour = 50 PA
Output Voltage 4.5 0.1 Vv
5.5 0.1
(Note 2) V=V, orV
3.0 0.5 12 mA
4.5 0.5 \'% loL 24 mA
5.5 0.5 24 mA
Iin Maximum Input 5.5 £1.0 pA Vi =V¢e, GND
Leakage Current
loLp (Note 3) Minimum Dynamic 55 50 mA Vorp = 1.65V Max
lonp Output Current 5.5 -50 mA Voo = 3.85V Min
loc Maximum Quiescent 5.5 40.0 pA Vin=Vee
Supply Current or GND

Note 2: All outputs loaded; thresholds on input associated with output under test.
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Note 3: Maximum test duration 2.0 ms, one output loaded at a time.
Note 4: |\, and I @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
Igc for 54AC @ 25°C is identical to 74AC @ 25°C.

AC Electrical Characteristics
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Vee T, =-55°C Fig.
Symbol Parameter V) to +125°C Units No.
(Note 5) C,_=50pF
Min Max
toLn Propagation Delay 3.3 1.0 11.0 ns
5.0 1.5 8.5
tonL Propagation Delay 3.3 1.0 10.0 ns
5.0 1.5 7.5
Note 5: Voltage Range 3.3 is 3.3V +0.3V
Voltage Range 5.0 is 5.0V +0.5V
Capacitance
Symbol Parameter Typ Conditions
Cn Input Capacitance 45 pF Ve = Open
Cep Power Dissipation 3( pF Vge =5.0V
Capacitance
3 www.national.com
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54AC04

| 0.350 +0.008
l——————— 2
i (8.890 £ 0.203)

—-

0.063—0.075
(1.600—1.905)

(1.959 —2.362)

PhySiCﬂ' Dimensions inches (millimeters) unless otherwise noted

0.200+0.005
15.080 £0.127)
" " 5 LIS L0010
e —'« | ya {0.381 £0.258)
(gg;?) AN | 0.007 - 0.011
MIN TYP o {0.178—0.279)
S . RTYP
0.022-0.028
(0,559 ~0.717)

0.077-0.093 TYP

0.045—0.055
Mg S (1_143_1.397),_ /
TYP —g-gg;‘g-m‘@ ‘ | f 0.045—0.055
fr v —(1.143-1.397)
Top View Side View TYP
450 0.040
(1.01640.2
PLCS
Bottom View
0.003 0.015
(0—07_6) (0.381)
MINTYP MAX TYP
0.022 T

(0.559)—>|  |--—— 0.006

MAX TYP ™ ——(0.152)

MIN TYP
[/
( {
Detail A

E20AREV O
20 Terminal Ceramic Leaclless Chip Carrier (L)
NS Package Number E20A
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0.785

(19.939) t
MAX
0.025

[14] [3] [i2] [] [ro] [s] [%]
(0.3153\) 0.220-0.310
(5.588;7.874)

Ll L2f Lef [of (=1 L] (2]

0.290-0.320 0.005 0.200
(7366-8.128) @121 “GLASS 0.060 +0.005 5.080)
————— |-
l SEALANT  [17523:0.127) | MAX g 020-0.060
. | 0.020-0.060
ots0 | | ! = (0.508—1.524)
(a.572) ) Wr
[ ‘/195° +5° 86°94° TYP N L r ! ‘
107 MAX 0.008-0.012 ~] ] iy
N (0.203—0.305) - -
| 0310-0410 | 0.098 | oo 4 ‘* 0.125-0.200
{7874-10.41) : (0.457 £0.615) 3.1755.080)
2289) | ! (3.175-5.080)
MAX BOTH ENDS S u.1000.010 0.150
' 2540 +0.254) a8
MIN J14A (REV G)

14 Lead Ceramic L In-Line Package (D)
NS Package | ber A

0.080
—1 = 5 050 «— 0.385 MAX —
0.045 p y
00261 ] 0.050%0.005 —»1 l<— 0.005 MIN TYP
TYP iYP |+|
| 8
(][ 0.370
|| | 0.250
H ¢ MAX ) 0.260
| | GLASS 0.235
l _J 0.012
= 0.008
_/ DETAIL A
DETAIL A 0.370
! 0.250
PIN #1
IDENT { P
0'006—><— 0'019TYP—>I |<— le— 0.045 MAX W14B (REV J)
0.004 0.015 VP
TYP
14 Lead Ceramic Flatpak (F)
NS Package Number W14B
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Notes

For more National Semiconductor product information and proven design tools, visit the following Web sites at:
www.national.com

54AC04 Hex Inverter

Products Design Support
Amplifiers www.national.com/amplifiers WEBENCH® Tools www.national.com/webench
Audio www.national.com/audio App Notes www.national.com/appnotes
Clock and Timing www.national.com/timing Reference Designs www.national.com/refdesigns
Data Converters www.national.com/adc Samples www.national.com/samples
Interface www.national.com/interface Eval Boards www.national.com/evalboards
LVDS www.national.com/Ivds Packaging www.national.com/packaging
Power Management www.national.com/power Green Compliance www.national.com/quality/green
Switching Regulators | www.national.com/switchers Distributors www.national.com/contacts
LDOs www.national.com/Ido Quality and Reliability www.national.com/quality
LED Lighting www.national.com/led Feedback/Support www.national.com/feedback
Voltage References www.national.com/vref Design Made Easy www.national.com/easy
PowerWise® Solutions www.national.com/powerwise | Applications & Markets www.national.com/solutions
Serial Digital Interface (SDI) [ www.national.com/sdi Mil/Aero www.national.com/milaero
Temperature Sensors www.national.com/tempsensors | SolarMagic™ www.national.com/solarmagic
PLL/VCO www.national.com/wireless LPJowerWise® Design www.national.com/training
niversity
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(“NATIONAL”) PRODUCTS. NATIONAL MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE ACCURACY
OR COMPLETENESS OF THE CONTENTS OF THIS PUBLICATION AND RESERVES THE RIGHT TO MAKE CHANGES TO
SPECIFICATIONS AND PRODUCT DESCRIPTIONS AT ANY TIME WITHOUT NOTICE. NO LICENSE, WHETHER EXPRESS,
IMPLIED, ARISING BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS
DOCUMENT.

TESTING AND OTHER QUALITY CONTROLS ARE USED TO THE EXTENT NATIONAL DEEMS NECESSARY TO SUPPORT
NATIONAL’'S PRODUCT WARRANTY. EXCEPT WHERE MANDATED BY GOVERNMENT REQUIREMENTS, TESTING OF ALL
PARAMETERS OF EACH PRODUCT IS NOT NECESSARILY PERFORMED. NATIONAL ASSUMES NO LIABILITY FOR
APPLICATIONS ASSISTANCE OR BUYER PRODUCT DESIGN. BUYERS ARE RESPONSIBLE FOR THEIR PRODUCTS AND
APPLICATIONS USING NATIONAL COMPONENTS. PRIOR TO USING OR DISTRIBUTING ANY PRODUCTS THAT INCLUDE
NATIONAL COMPONENTS, BUYERS SHOULD PROVIDE ADEQUATE DESIGN, TESTING AND OPERATING SAFEGUARDS.

EXCEPT AS PROVIDED IN NATIONAL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, NATIONAL ASSUMES NO
LIABILITY WHATSOEVER, AND NATIONAL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY RELATING TO THE SALE
AND/OR USE OF NATIONAL PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR
PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY
RIGHT.

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR
SYSTEMS WITHOUT THE EXPRESS PRIOR WRITTEN APPROVAL OF THE CHIEF EXECUTIVE OFFICER AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

Life support devices or systems are devices which (a) are intended for surgical implant into the body, or (b) support or sustain life and
whose failure to perform when properly used in accordance with instructions for use provided in the labeling can be reasonably expected
to result in a significant injury to the user. A critical component is any component in a life support device or system whose failure to perform
can be reasonably expected to cause the failure of the life support device or system or to affect its safety or effectiveness.

National Semiconductor and the National Semiconductor logo are registered trademarks of National Semiconductor Corporation. All other
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