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Hex Inverter
General Description
The AC04 contains six inverters.

Features
■ ICC reduced by 50% on 54AC only

■ Outputs source/sink 24 mA

■ 'ACT04 has TTL-compatible inputs

■ Standard Military Drawing (SMD)

— 'AC04: 5962–87609

■ 54AC04 now qualified to 300Krad RHA designation, refer
to the SMD for more information

■ For Military 54ACT04 device see 54ACTQ04

Logic Symbol

IEEE/IEC

10025901

Connection Diagrams

Pin Assignment
for DIP and Flatpak

10025903

Pin Assignment
for LCC

10025902

Pin Names Description

An Inputs

On Outputs

FACT™ is a trademark of Fairchild Semiconductor
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Absolute Maximum Ratings (Note 1)

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

Supply Voltage (VCC) −0.5V to +7.0V

DC Input Diode Current (IIK)  

 VI = −0.5V −20 mA

 VI = VCC + 0.5V +20 mA

DC Input Voltage (VI) −0.5V to VCC + 0.5V

DC Output Diode Current (IOK)  

 VO = −0.5V −20 mA

 VO = VCC + 0.5V +20 mA

DC Output Voltage (VO) −0.5V to to VCC + 0.5V

DC Output Source  

 or Sink Current (IO) ±50 mA

DC VCC or Ground Current  

 per Output Pin (ICC or IGND) ±50 mA

Storage Temperature (TSTG) −65°C to +150°C

Junction Temperature (TJ)  

 CDIP 175°C

Recommended Operating

Conditions
Supply Voltage (VCC)  

 'AC 2.0V to 6.0V

Input Voltage (VI) 0V to VCC

Output Voltage (VO) 0V to VCC

Operating Temperature (TA)  

 54AC −55°C to +125°C

Minimum Input Edge Rate (ΔV/Δt)  

 'AC Devices  

 VIN from 30% to 70% of VCC  

 VCC @ 3.3V, 4.5V, 5.5V 125 mV/ns

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
recommend operation of FACT™ circuits outside databook specifications.

DC Characteristics for 'AC Family Devices

   54AC   

Symbol Parameter VCC TA = −55°C to +125°C Units Conditions

  (V)   

   Guaranteed Limits   

VIH Minimum High Level 3.0 2.1  VOUT = 0.1V

 Input Voltage 4.5 3.15 V or VCC − 0.1V

  5.5 3.85   

VIL Maximum Low Level 3.0 0.9  VOUT = 0.1V

 Input Voltage 4.5 1.35 V or VCC − 0.1V

  5.5 1.65   

VOH Minimum High Level 3.0 2.9  IOUT = −50 μA

 Output Voltage 4.5 4.4 V  

  5.5 5.4   

     (Note 2) VIN = VIL or VIH

  3.0 2.4  −12 mA

  4.5 3.7 V IOH −24 mA

  5.5 4.7  −24 mA

VOL Maximum Low Level 3.0 0.1  IOUT = 50 μA

 Output Voltage 4.5 0.1 V  

  5.5 0.1   

     (Note 2) VIN = VIL or VIH

  3.0 0.5  12 mA

  4.5 0.5 V IOL 24 mA

  5.5 0.5  24 mA

IIN Maximum Input 5.5 ±1.0 μA VI = VCC, GND

 Leakage Current     

IOLD (Note 3) Minimum Dynamic

Output Current

5.5 50 mA VOLD = 1.65V Max

IOHD 5.5 −50 mA VOHD = 3.85V Min

ICC Maximum Quiescent 5.5 40.0 μA VIN = VCC

 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: IIN and ICC @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V VCC.

ICC for 54AC @ 25°C is identical to 74AC @ 25°C.

AC Electrical Characteristics

   54AC   

  VCC TA = −55°C  Fig.

Symbol Parameter (V) to +125°C Units No.

  (Note 5) CL = 50 pF   

   Min Max   

tPLH Propagation Delay 3.3 1.0 11.0 ns
 

  5.0 1.5 8.5  

tPHL 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 Units Conditions

CIN Input Capacitance 4.5 pF VCC = Open

CPD Power Dissipation 30.0 pF VCC = 5.0V

 Capacitance    
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Physical Dimensions inches (millimeters) unless otherwise noted

20 Terminal Ceramic Leadless Chip Carrier (L)
NS Package Number E20A

www.national.com 4

100259 Version 4 Revision 2 Print Date/Time: 2011/09/21 11:39:41

5
4
A

C
0
4

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/5777276/54AC04DMQB.html


14 Lead Ceramic Dual-In-Line Package (D)
NS Package Number J14A

14 Lead Ceramic Flatpak (F)
NS Package Number W14B
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For more National Semiconductor product information and proven design tools, visit the following Web sites at:

www.national.com

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/lvds 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/ldo 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 PowerWise® Design
University

www.national.com/training

THE CONTENTS OF THIS DOCUMENT ARE PROVIDED IN CONNECTION WITH NATIONAL SEMICONDUCTOR CORPORATION
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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
brand or product names may be trademarks or registered trademarks of their respective holders.
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