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* FACT products qualified as JAN S “R”/QML V “R”, JAN B “R”; meets 100krads
Radiation tolerance varies by function and wafer lot
FACT RHA products qualified to 100krads (“R”)
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This manual is designed to assist individuals who work in the field of radiation effects and com-

ponent hardening, reliability, testing, and evaluation.  Much of the information in this manual is

the result of hard work by scientists and engineers throughout the world who search for accurate

information.  However, as accurate as this information is now, the radiation-hardened field con-

tinues to evolve as researchers make new discoveries.  These discoveries are driven by better under-

standing of the radiation environments, use of new materials and new technologies, and by the

increased complexity of new products and system design.

In the United States, many important investigative projects in the radiation field have

been sponsored by government agencies, national laboratories, and the military services.  These

specialized projects have yielded significant information from which to gain future radiation

expertise.  Also contributing to the foundation of radiation knowledge are the significant contri-

butions made by universities, their involved professors, and their young and inquisitive graduate

students.  Users and manufacturers of radiation-hardened circuits, systems, and components also

advance our knowledge.  By understanding the need to improve our data base with practical

experience, this group contributes greatly in application, manufacturing, and processing 

expertise.

As a manufacturer of radiation-tolerant products, National Semiconductor is committed

to the military/aerospace industry and its use of radiation-hardened assured product.  To this

end, National continues to support and expand the knowledge base through experimentation and

investigation of innovative and promising new ideas and by applying the successful ones to new

products where appropriate.

We dedicate this Radiation Owner’s Manual to all of those who contribute so much of

their time and effort to the radiation effects knowledge base.

Mike Maher

Editor

i
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National Semiconductor® is aware that some customers may be “upscreening”or “retesting”semiconductor compo-
nents. This upscreening can be potentially dangerous to the end user. Using components in applications or environ-
ments for which they were not intended can lead to component or system failure. For example, products specified to
operate in office environments should not be expected to function properly or reliably in an application which is sub-
jected to more extreme conditions.

National offers a wide variety of COTS (Commercial Off the Shelf) component solutions designed to meet
today’s numerous application and environmental conditions. These COTS products are designed and manufactured to
perform reliably in applications ranging from office desktop PCs to radiation-sensitive satellites. We strongly encourage
component users to work closely with their suppliers and demand devices that are specifically designed and tested for
use in the intended application and environment.

In specific regard to National Semiconductor, our products are designed to be used only within the electrical
and environmental limits published in their respective datasheets. National does not authorize the use of any of its prod-
ucts beyond these published datasheet limits. Electrical and/or environmental testing of parts after shipment from
National may cause damage or result in latent reliability problems. Such electrical and/or environmental testing or use of
National products outside of the published datasheet limits voids all National warranties. National will not be responsible
for any component or system failure due to the inappropriate use of its products.

Should you have additional questions or comments, please contact your National Semiconductor representative.

RHA Product Guarantees

National Semiconductor will not guarantee the RHA performance of any product unless National Semiconductor has
tested and certified the specific manufacturing lot.

JAN Class S and QML V products are used for National Semiconductor’s radiation die bank. Typical data is avail-
able for other military-processed products (i.e., MIL-STD-883). Consumer-grade products may exhibit significantly worse
results.

Life Support Policy

National’s products are not authorized for use as critical components in life support devices or systems without the
express written approval of the President of National Semiconductor Corporation®. As used herein:

1. Life support devices or systems are devices or systems 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.

2. A critical component is any component of 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.
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For information on National’s other Mil/Aero solutions, please contact us:

National’s Distributors provide a direct connection to the factory:

Contact National Semiconductor via the Internet:
http://www.national.com
or
http://www.national.com/mil

N RADIATION OWNER’S MANUAL

lit. #650221-001

In the U.S.
Call the Customer Support Center:
Telephone: 1-800-272-9959
Fax: 1-800-737-7018
Email: support@nsc.com

In Europe
Call the Customer Support Centre:
•  German Speaking Service 

Tel: +49 (0) 1 80 5 30 85 85
•  English Speaking Service 

Tel: +49 (0) 1 80 5 32 78 32
•  Fax: +49 (0) 1 80 5 30 85 86  
•  Email: 

europe.support@nsc.com

Or call Mil/Aero Marketing at
+49 (0) 8141 351495

In Southeast Asia
Contact the Customer Support
Center at:
•  Tel:  65-2544466
•  Fax:  65-2504466
•  Email:  sea.support@nsc.com

In Japan
Call Jepico at (03) 3348 0623

In the U.S.
Future Electronics
Hamilton Hallmark
Pioneer Standard
Zeus Electronics, an Arrow
Company

For discontinued National products 
Rochester Electronics

In Europe
Call National’s Mil/Aero
Marketing at +49 8141 351492/5

National's Die Processors
Chip Supply
Minco Technology Labs
Die Technology (Europe)
Mintech (Europe)

In Japan
Call Jepico at (03) 3348 0623

FACT™, FACT Quiet Series™, FACT QS™, FAST™, and VIP™ are trademarks of National Semiconductor Corporation.
National®, National Semiconductor®, and TRI-STATE® are registered trademarks of National Semiconductor Corporation.
All companies and product names are trademarks of their respective holders.

© 1999 National Semiconductor Corporation

This publication is printed on recycled paper 2.5K, 1/99, printed in U.S.A.

Internet
www.national.com/mil

For radiation technical assistance or information on how to order National’s radiation-resistant products,
email us at milmktg@nsc.com.


