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Requirements for Plastic Encapsulated Microcircuits in
Military and Avionics Applications

RATIONALE

This document provides requirements for screening and qualification for use of plastic encapsulated microcircuits (PEMS)
in military and avionics applications. The level of testing on PEMs depends on the application and reliability requirements
of the system allocated to the PEMSs. It is the responsibility of the user to assure compliance with the requirements specified
herein, or to assure that any tailoring of requirements meets the end application requirements. This document addresses
many of the concerns associated with PEM construction and manufacturing, primarily the non-hermetic packaging and the
supply chain situation of multiple material sets and assembly sites.

The approach to establishing PEM reliability defined herein leverages several existing industry standards, including AEC
Q100, JESD47, MSFC-STD-3012, and SAE SSB-1.

TABLE OF CONTENTS

1 ] OO ] ] RSP PRSTP 3
2. REFERENGCES ..o ii ittt ettt ettt ettt ettt ettt e s sttt e e e sabe e e e s sh ket e e e sk be e e e e ebbe e e e e ab b e e e e e bbeeeeabbeeeesbbeeeesbbeeaeanes 3
2.1 PY o] o] oz= 0] (TN B o o U ] ' = | SO 3
211 YN ] o] [ToF=1 1 o] o PSPPI 3
212 Automotive Electronics Council PUDIICALIONS ..........ooiiiiiiiiiiie ettt 3
2.1.3 International Electrotechnical Commission PUBICAtIONS ..........cccooiiiiiiiiiiie e 3
214 JEDEC PUDIICALIONS .. ..o ——— 3
2.15 L1 e U YA U1 o] o= 1 1o o L TP 4
2.1.6 TNy AN o o] [To= 4o LSOO PPPPPPPRY 4
2.2 [ 1Y ] a1 (o] o TP PPPPPPPRY 4
3. GENETAl REQUITEIMENTS ...ttt ettt oo oottt e e e e e oo e bbbt e et e e e e e o a bbb be e e e e e e e e asnbbbeeeaaeesaannnbeneeaaaaaan 5
4, DEVICE Grades fOr PEIMS........cii ittt ettt e e sa et e e e sa bt e e e shbe e e e e sabeeeessbbeeeesabbeeeesnbbeeeesne 5
5. [ =Y @ g T 1= Toa (] 1 2= L4 [o ] [PPSR OUPRPTUPRRN 5
5.1 PEM Information and CONSrUCLION ANGIYSIS ......uuuiiiiieiiiiiiiieii e e e e s st e e e e s s s e e e e e e s s s e e e aeessnnnnnreneeeeees 5
5.2 RAIALION HAITNESS. ... eeeiee ittt ettt et e e e se bt e e e shbe e e e e eb bt e e e e ab b eeeeesbbeeeeeabbeeeeabbeeeesbbeeaeane 5
5.2.1 Nuclear and SPACe RAGIALION ........o.uuiiiiiiie et e e e e e st e e e e e e s e sbb e e e e e e e e s aanabbeeeaaaaeas 5
5.2.2 AtMOSPNEIIC RAIALION ...ttt e e e e e ettt e e e e e e e s bbb ee e e e e e e e e annbaeaeaaaeesaannnes 5
6. Screening and ProCeSS CONTIOl ... it e et e e e e e e e bbb e e e e e e e e e aanbbeeeaaaaeas 6
7. Handling and Storage REQUITEMENES .......iiici it iiiieie e e s e e e s s s e e e e e e s e s e e e e e e e s s ssanteeeeeaeessnnnnnrnneeeeeeas 6

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.

Copyright © 2018 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE. =

TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada) SAE values your input. 10 i ovid® f&e
Tel:  +1724-776-4970 (outside USA) Technical Report, please visit:  Document Sharing Hub
Fax: ~ 724-776-0790 http://standards.sae.org/AS6294/2
Email: CustomerService@sae.org

SAE WEB ADDRESS: http://lwww.sae.org

Full document details: SAE AS6294_2


http://standards.sae.org/AS6294/2
http://www.avadocuments.com/doc/sae-as6294-2
http://www.avadocuments.com/doc/sae-as6294-2

SAE INTERNATIONAL AS6294™/2 Page 2 of 10

8. Qualification and ReqUAIFICALION. ... ......uiiiiii et e e e e e st e e e e e e s e nnbbeeeaaaaeas 6
8.1 Qualification fOr Grades TL ANGA T2.......uuuuuiuiuiuiiiuiiu e e —e—e—e—e e tarererersrerersrsrsrsrsssrsrsrsrssssnrnsnsnnns 6
8.2 Qualification for Grades ML @nd IM2 ...........uuuiuiiiiiiii e e e e rere e terererersrsssrsrssssssnrsrsrssnrnrnsnnns 6
8.3 (070] o] o T=T g TaTo IS 1Y Z=T VAV AT = o g o PR 6
9. N[O I S SO OPPRPTTPRRN 6
9.1 Ry VIS o] T T o o= 1 (o SR PSP OUPRPTTPRRN 6
APPENDIX A PEM CAPABILITY REQUIREMENTS DETERMINATION ...cciiiiiiiiiiiii ettt 9
Table 1 [ =LY o= To (o [T o1 [o] IO PP PP UP PP PUPPPPPUPPPTN 5
Table 2 (O TN L=V 11 Tor= 1uTo] g I8 (o] gl o = T SRR 7
Table 3 QUAITICALION FOr PEMS.......eeeiii ettt e et e e e sttt e e e e e e st bebe e e e e e e s e asnbbeeeeeaeeseannbeeeaaaeeeas 8

Documents

Document Sharing Hub

Full document details: SAE AS6294_2


http://www.avadocuments.com/doc/sae-as6294-2
http://www.avadocuments.com/doc/sae-as6294-2

SAE INTERNATIONAL AS6294™/2 Page 3 of 10

1. SCOPE

This SAE Aerospace Standard (AS) documents and establishes common industry practices, and screening and qualification
testing, of Plastic Encapsulated Microcircuits (PEMSs) for use in military and avionics application environments.

2. REFERENCES

2.1 Applicable Documents

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the
event of conflict between the text of this document and references cited herein, the text of this document takes precedence.
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been
obtained.

2.1.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

ARP6338 Process for Assessment and Mitigation of Early Wearout of Life-Limited Microcircuits
AS6294/1 Requirements for Plastic Encapsulated Microcircuits in Space Applications
SAE SSB1 Guidelines for Using Plastic Encapsulated Microcircuits and Semiconductors in Military, Aerospace and

Other Rugged Applications
EIA-STD-4899 Requirements for an Electronic Components Management Plan
GEIA-STD-0003  Long Term Storage of Electronic Devices
2.1.2  Automotive Electronics Council Publications

Copies of these documents are available online at www.aecouncil.com

AEC Q006 Qualification Requirements for Components using Copper (Cu) Wire Interconnects
AEC Q100 Failure Mechanism Based Stress Test Qualification for Integrated Circuits

2.1.3 International Electrotechnical Commission Publications

Copies of these documents are available online at www.iec.ch.

IEC 62396-1 Process management for avionics - Atmospheric radiation effects - Part 1: Accommodation of
atmospheric radiation effects via single event effects within avionics electronic equipment

2.1.4 JEDEC Publications

Copies of these documents are available online at www.jedec.org.

JEP121 Requirements for Microelectronic Screening and Test Optimization
JESD16 Assessment of Average Outgoing Quality Levels in Parts Per Million (PPM)
JESD22-A101 Steady State Temperature Humidity Bias Life Test

JESD22-A102 Accelerated Moisture Resistance - Unbiased Autoclave
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