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AS6294 PEM Task Team 

Celebrating over 30 years of providing high quality semiconductor development and test services.



 Joint CE-12 / JC-14.3 PED / PEM Flows
• AS6294/1 - Requirements for Plastic 

Encapsulated Microcircuits in Space 
Applications - Released

• AS6294/3 - Requirements for Plastic 
Encapsulated Discrete Semiconductors in 
Space Applications – In Process of Being 
Released
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 Leadership
• Anduin Tow – CE12 Chair

• Sultan Ali Lilani - Integra Technologies (PEM Task Team Chair)

• David Locker – US Army (Team Lead – Avionics / Terrestrial PEMs)

• Rod de Leon – Boeing Satellite (Team Lead – Space PEMs)

 Meetings: Weekly (started 2/25/2014)

• Alternate weekly meetings between Space and Avionics / 
Terrestrial

 Members
• On average, 15 members attend weekly meetings (65+ members in distribution list)

• Representatives from Boeing, Lockheed, NG, L-3, Aerospace, NASA, Xilinx, ON, 
TI, ADI, Intel, Army, Air Force, Honeywell, IRF, Rockwell Collins , DLA, BAE, 
Integra Technologies, Hi-Rel Lab. DPACI etc.

SAE CE-12 PEM Task Team



 What Motivated Us to Start the Task Team
• PEMs  being used for Avionics / Terrestrial and in some Space 

applications
• Automotive grade parts are getting wider acceptance

• Commercial parts are being used after screening and qualification

• In some cases; Industrial grade parts are being used with no screening and 
qualification

• Very little usage of Class N devices for Space application

• Some usage of EP (Enhanced Plastic) devices

• No one comprehensive flow existed that OEMs can use either for 
A/T or Space application. PEM-INST-001 or  Marshall MSFC-STD-
3012 s extensively used by many OEMs but frequently modified by 
OEMs for their application

• There are many other flows that various OEMs use and significantly 
differ from PEM-INST-001

• PEM-INST-001 and other flows are written around Microcircuits
• However; we see Discrete devices also for used in plastic packages
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Common 
PEM Flow

MSFC-STD-
3012

PEM-INST-
001

EEE-INST-
002

Major 
Contractors

Major Mfrs

Class N

MIL-PRF-
38535

Consensus was to use Marshall MSFC-STD-3012 as baseline 
and cross referenced Goddard PEM-INST-001, MIL Handbook & 

Standards, JEDEC-Standards documents

Comparison of known Industry PEMs flow and 
Major Subcontractors, OEM, OCM practices

Objective is to come up with a Standardized 
PEMs Flow for the Industry



AS6294/1 Microcircuits

Celebrating over 30 years of providing high quality semiconductor development and test services.

Leveraging Existing Standards
• JEDEC
• AEC
• Mil Stds
Examples:
• Coper Bond Wire
• Radiation Testing
• SAM
• Temp Cycle
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Parts Grading 
definition

Part/Device 
Characterization

1. Construction Analysis
2. Device Evaluation
3. Radiation hardness

Parts 
Classification

Screening 
Flow

Qualification/L
AT Flow

QML meeting PEMs 
Space req’t.

Use As Is

X

Section 5
5.3 Construction Analysis
5.4 Device Evaluation
5.5 Radiation Hardness

Section 6 Req’ts for 
Screening
Section 7 Burn-in Req’ts.

Section 8 Requirements for Lot 
Acceptance Testing

COTS
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Parts 
Classification

Section 4
Device Classification 
determination
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Part/Device Characterization

1. Construction Analysis
2. Device Evaluation
3. Radiation Hardness

Section 5 Device 
Characterization
5.3 Construction Analysis
5.4 Device Evaluation
5.5 Radiation Hardness
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Enhanced from PEM-INST-001
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Part/Device Characterization

1. Construction Analysis
2. Device Evaluation
3. Radiation Hardness

Section 5 Device 
Characterization
5.3 Construction Analysis
5.4 Device Evaluation
5.5 Radiation Hardness
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Not in PEM-INST-001
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Part/Device 
Characterization

1. Construction Analysis

2. Device Evaluation
3. Radiation Hardness

Section 5 Device 
Characterization
5.3 Construction Analysis
5.4 Device Evaluation
5.5 Radiation Hardness
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Part/Device 
Characterization

1. Construction Analysis

2. Device Evaluation
3. Radiation Hardness

Section 5 Device 
Characterization
5.3 Construction Analysis
5.4 Device Evaluation
5.5 Radiation Hardness

Significantly Enhanced Info than PEM-INST-001
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Part/Device 
Characterization

1. Construction Analysis
2. Device Evaluation

3. Radiation Hardness

Section 5 Device 
Characterization
5.3 Construction Analysis
5.4 Device Evaluation
5.5 Radiation Hardness

Radiation evaluation shall address all threats 
appropriate for the technology, application, and 
environment, including total ionizing dose (TID), 
Enhanced Low Dose Rate Sensitivity (ELDRS), single 
event effects (SEE), and displacement damage 
degradation (DDD) as defined in the project ionizing 
radiation control document. 

Not in PEM-INST-001
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Screening Flow

Section 6 Req’ts for 
Screening
Section 7 Burn-in req’ts.
Section 7 Burn-in req’ts. In 
accordance with JEP163 as 
applicable
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Qualification/LAT 
Flow

Section 8 Requirements for Lot 
Acceptance Testing



20

Sample size is different 
then PEM-INST-001



 Analog Devices (CSL, CSM, CSH) – Very similar flow 
for CSH)

 TI  Space EP (Not exactly but has some of the tests

 Renesas / Intersil (Very similar flow)
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AS6294/3 PEDs

Celebrating over 30 years of providing high quality semiconductor development and test services.



 First Discrete PEM Document

 Leveraging AS6294/1 and EEE-INST-002

 Closely Aligned to (Work In Progress) MIL-PRF-19500 
Appendix J (Discrete plastic package) (Benny Damron 
Leading)

 Major Differences to Slash 1
• Burn-in and Life Test Conditions per Mil Std 750 and EEE-

INST-002
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Burn-In Conditions 
Different Than Slash 1
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Leveraging EEE-INST-002
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Leveraging EEE-INST-002


