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Partnerships
o Activities within NEPAG
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Class Y SMD / Qualification / Certification Status

Class Y SMD (Standard Microcircuit Drawing)
o DLA generated first SMD draft for a QMLY application specific integrated
circuit (ASIC) (see next page)

Qualified Manufacturers
o Honeywell, Plymouth, MN.

Certified Manufacturers
o Cobham, Colorado Springs, CO
o Honeywell, Plymouth, MN

Certified Assembly and Test
o Kyocera, San Diego, CA

Certified Column-Attach Manufacturing
o Six Sigma, Milpitas, CA
0 Micross, Crewe, UK
o BAE Systems, Manassas, VA

Recommendation
o Develop slash sheets for BME (Base Metal Electrode) IDCs (Inter-
Digitized Capacitors) as soon as possible.

Note: Certification is demonstration of capability to produce a part, and
qualification is actually producing the part per the space requirements.



First Class Y SMD

REVISIONS
LTR DESCRIPTION DATE (YR-MO-DA) APPROVED
STANDARD MICROCIRCUIT DRAWING BULLETIN
DATE: XX-XX-XX
Approved sources of supply for SMD 5962-17B01 are listed below for immediate acquisition information only and shall
v be added to MIL-HDBK-103 and QML-38535 during the next revision. MIL-HDBK-103 and QML-38535 will be revised
T -‘.d to include the addition or deletion of sources. The wvendors listed below have agreed to this drawing and a certificate of
,-ol'"ﬂd’ compliance has been submitted to and DLA Land and Maritime-VA._ This information bulletin is
[ = ot 2 '?4 i superseded by the next dated revision of MIL-HDBK 103 and QML -38535. DLA Land and Marmme mamlams an online
Les/9 database of all current sources of supply at h mil)
Standard Vendor Vendor
microcircuit drawing CAGE similar
PIN I/ 2 number PIN
5962H1TBO106YXC 34168 HX518X
Class Y SMD £962H17B0106YYC 34168 HX518Y
lass ramic non hermetic flip chi devices 1 Microcircuits devi pplied to this drawing are land gnid array (LGA) packages with lead
(Class Y Co na e b chip LGA ) finish mark letter C (gold). Howeverfor future AID drawing column grid array (CGA) or ball grid
array (BGA) packages terminal lead finish mark shall be provided with “F".
2/ Caution. Do not use this nurnhar for item acqulsdm Items anqulrad to this
number may not satisfy the p requir of this
REV
SHEET
REV
SHEET BEAEAREREIEIEREE HEEEEEEE R A
REV STATUS REV
OF SHEETS SHEET 1] 2 4 | s]e| 7|8 ]|® || 1|12 [13]114 Vendor CAGE Vendor name
PMIC NiA PREPARED BY num| and address
T o e DLA LAND AND MARITIME
STANDARD | crecieosy SO o
MICROCIRCUIT Muhammad A Akbar 34168 ?;I?{?Wlhhmgm - Plymouth
DRAWING ighway
“APFROVED BY Plymouth, MN 55441-4744
THIS DRAWING IS AVAILABLE MICROCIRCUIT, CERAMIC NON HERMETIC FLIP
FOR USE 3Y % CHIP, DIGITAL, CMOS SOI, GATE ARRAY
AND AGENGIES OF THE DRAWING APPROVAL DATE HX5000, RADIATION HARDENED,
DEPARTMENT OF DEFENSE MONOLITHIC SILICON
REVISION LEVEL SEZE CAGE CODE The inf i tained herein is di d for cor only and the
MECHA 67268 5962-17B01 Government assumes no liability wh for any i in the
SHEET 1 OF XX information bulletin.
DSCC FORM 2233
APRET 5082-ExX
DISTREUTION STATEMENT & Approved for public releass, s unlmited,




Infusion of New Technology into MIL/Space Standards
PIDTP and Its Applicability

® |[ssue
o How to address the manufacturability, test, quality, and reliability issues
unique to new non-traditional assembly/package technologies intended
for space applications

® Solution implemented
0 A new concept: package integrity demonstration test plan (PIDTP)

o Each manufacturer shall develop a PIDTP to be approved by the
qualifying activity after consultation with the space community.

® The PIDTP requirement applies to:
o Non-hermetic packages
0 Flip-chip assembly
o Solder terminations
o (Refer to 38535, Appendix H)



Infusion of the New Class (Y) Technology into the QML
System for Space

Task Group Inputs

Task Group Activities

[IZI Review M. Sampson Idea Government Manufacturers

M Class Y Concept
Development

[ Aeroflex (October 2011)

M Xilinx (February 2012)

|4 EP Study (DLA-VA)

[ Honeywell (May 2012)

" R

(M Coordination Meeting at DLA
M BAE (October 2012)

. Land & Maritime (April 2012) | \
(M DLA-VA to update 38535 with )

Class Y
Task Group

M e2v (January 2013)

Class Y requirements and Supplier PIDTP Presentation

’x

Non-Hermetics in

release the draft version (rev.

Space

Oct. 2013, New York

\_ K) for comments ) /v \ [ Minnowbrook Conference
(M DLA-VQ to begin preparation )

for auditing Class Y suppliers )

&

M CMSE (Feb. 2013), LA

(

Conference
4 38535K Coordination Meeting x|
Task groups with Class Y interest formed and closed out.
(M DLA-VA to date 38535K ;
( DLA-VQ to begin audit of Accomplishments to date as of June 5, 2017
suppliers to Class Y + Class Y First SMD Draft
\___requirements (in progress) / + Qualified Manufacturer — Honeywell
( Manufacturer Cert and Qual to ) . Cert?f!ed Manufacturers — Cobham and Honeywell
QML-Y (DLA-VQ) (in progress) | q Cert!f!ed Assembly and Test — Kyocera o |
p = » Certified Column Attach Manufacturing — Six Sigma, Micross, and BAE
Users to procure QML-Y flight « Recommendation: Develop Slash Sheets for BME IDCs as soon as possible
ESSSII ercr>sm (i?:]egtrlggrd ég:)ahfled Note: Certification = Capability Demonstration
- o Qualification = Actually Producing the Part

BGA / CGA = Ball-Grid Array / Column-Grid Array
BME = Base Metal Electrode PIDTP = Package Integrity Demonstration Test Plan
IDC = Inter Digitized Capacitor SMD = Standard Microcircuit Drawing



JEDEC JC-13
(Manufacturers)

(" ic13
JC-13.1
JC-13.2

JC-13.4

JC-13.5

JC-13.7

Solid State Devices for
Government Products

Discrete Semiconductors
for Government Products

Microelectronics for
Government Products

Radiation Hardness

Hybrids and MCMs for
Government Products

New Electronic Device
Insertion for Government
Products

~

-

NASA Centers:

ARC
GRC
GSFC
JPL
JSC
KSC
LaRC
MSFC

Partnering

Joint meeting held
3 times a year

OneSpace
Community

Pursuing Excellence in
Parts, Materials, Processes

Weekly Telecons

SSTC G-11/G-12
(Industry Users, Primes, Subs)
I p

ShlE Users of Passive
el Components
G-11 P
AR Users of Soid State
G12 evices
G-12 Management:
Chair — A. Touw
Vice Chair — S. Agarwal
SAE
SSTC Space Subcommittee
G-11 & Chair — S. Agarwal
G-12
\. S/
s B

-

Partners from Qutside NASA:

U.S. Air Force, U.S. Navy,
U.S. Army, DLA,

The Aerospace Corp,
JHU/APL, ESA, JAXA, CSA

vy




NEPAG Activities
®* Weekly Telecons Drive the NEPAG Program

0 Aforum for exchange of information on electronic parts
used on flight projects across NASA (OneNASA) and the
space parts community (OneSpace). In its 17t year of

ESA
operation, NEPAG is comprised of 25 organizations P‘/_,’-éﬁus,&F{SM{). 4' »
including 7 NASA centers, JPL and 3 international Q?g-‘ﬁm?%&
partners from Europe, Japa_m, and Canada [ OneSpace )
(ESA, JAXA, CSA, respectively). [/ Community

Pursuing Excellence in
Parts, Materials, Processes

® Support to Defense Logistics Agency
(DLA) — Audits, SMD Reviews

0 The Defense Logistics Agency (DLA),
the Aerospace Corporation, and NASA form
the space microcircuits qualifying activity (QA).
Therefore, NASA is actively involved in the audits
and standards activities.

0 Audits: VQ is the audits branch of DLA. NASA supports about 25% of the DLA audits.
NASA leads audit teams in areas such as burn-in and electrical test program reviews.

0 Standard Microcircuit Drawings (SMDs): VA is the standards/documentation branch of

DLA. NASA reviews SMDs for new space products. The SMD program is going strong
with about 18-20 new space SMDs created every year.



Colorado Springs, CO

JEDEC/G-11/G-12 Schedule (May 2017)

NEPAG MTG.

FINAL

Meeting Schedule

May 2017

Day Roam 7:30 AM 8:00 AM |9:00 AM [uu;oom |11:00 am 12:00 PM
Mon 515 Heritage AB
Heritage C
2
-
Horigs D (oo
Day 7:30 AM 8:00 AM lo-00 AM 10:00 AM |11:00 am 12:00 PM
JC13.10C13.7/6:
12 New JC-13.4MC-13.7/G- )
Heritage AB u;:;l:::.h;b: Technology .N_:-18.1:IH 12 SIC Tech G-12 & G-11 Counterteit
Appendlxin | Working Group Ingert Mitigation Subcommittee
Heritage C
Tues 5/18
Carson
Summit il ‘
Day 730 AM .00 AM 12:00 PM 5:00
G12 & G-11 /
Heritage AB 1580 DPA [ \ / t G-12 & G-11 Space Subcommittes ’
Revisions | \ / .
Heritage C \ /' Chaired by NASA
Wed 517 - -
f)\\ [ Joint JC-131AC-13.40C;
Carson 13.7/G-12/Gan Radiation
Heritage EF
Day Room 730 AM | 300 F"M[\ 400 M 5.00 PM|6PM 7PM
N
Heritage AB ) X
Thurs 518 7o N
/'.
Haritage C

* Attended by NASA; NASA is G-12 Vice Chair.

%% A new JC-13 Task Group on ESD.



Example SMD Boiler-Plate for a New Requirement

TABLE lIA. Electrical test requirements.

. Subgroups (in accordance with
Line Test requirements MIL-PRF-38535, table Ii1)
Number
Device class Q Device class V
Interim electrical
1 1,2,3,7,8A, 1,2,3,7,8A,
paramisters (seei4:2) 8B.9.10,11 1/ 8B.9.10,11 1/
2 SEAHEIHm ARl Not required Required
(method 1015)
Same as line 1
3 Eia 1,7 A1 2/
4 [()ma?m;g ?32”5” Required Required
5 Same as line 1 1,7A 1/ 2/ 1,7A 17 2/
6 Final electrical parameters 1,2,3,7,8A,8B,9, 1,2,3,7,8A,8B,9,
10,11 1/ 10,11 1/
7 Group A test requirements 3/ 1,2,3,4,7,8A,8B,910 | 1,2,3,4,7,8A,8B,9,
1 4/ 10,11 4/
8 Group C end-point electrical parameters 3/ 12.3,7.8A.8B, 12.3.7.8A.8B,
9,10,11 A 2/ 910,11 A 2/
9 Group D end-point electrical parameters 5/ 2.3,8A.8B 2.3,8A.8B
10 Group E end-point eleft‘ncal parameters 17.9 17.9
L= 1 — — g
11 Column attach 6/ 1,7,9 1,7,9 D
\\ /

® For Flip-chip column attach

o Add room temperature electricals (subgroups 1, 7, 9) after
column attach — step 11 above



Example of Updated Requirements, Microcircuits Burn-in (Bl)
(NASA Inputs 12 September 2016)

¢ Status
o0 Task Group until recently was chaired by JEDEC
B. Rhoton. Taken over by N. Shindler going PUBLICATION
forward. | B |

0 Published Guideline document JEP163.
o DLA's Engineering Practice (EP) study on Bl

is complete. Selection of Burn-In/Life Test
Task is till to add Conditions and Critical Parameters
(0] asK group Is stil open 1o adaress new concerns for QML Microcircuits

® A New Concern

o BI of high-speed devices (frequencies
approaching gigahertz range)

< What about hot spots on the die?
For example, Serializer/Deserializer
(SERDEYS) in a field-programmable gate
array (FPGA) may run much hotter than the
rest of the die.

o Practically no data on hot spots JEDEC@

(no verification of models)
< Ambient vs. case vs. junction temperature

JEP163

SEPTEMBER 2015

JEDEC SOLID STATE TECHNOLOGY ASSOCIATION

11



Government Meetings

® Government Working Group (GWG)
o Started 2QFY17, weekly telecons to address both space and terrestrial issues
0 Current Participation: NASA, USAF SMC (The Aerospace Corporation), USA

AMRDEC, USN NSWC-Crane, USAF Wright-Patterson, and DLA Land and
Maritime

® Some Accomplishments

0]

o
o
o

A one-government response on MIL-STD-883, TM2012 for radiography
inspection

Comments on MIL-PRF-38534 Revision K
Reviewed latest MIL-PRF-32535A draft

Reviewed proposal for changes to the QML Class H and Class K periodicity
requirements for MIL-PRF-38534

® Some Topics Currently being Worked

o
o
o

Review of DLA EP Study MIL-STD-981 — lot control for Class S
MIL-STD-883K TM2017.12 — Definition of “Crack”

Attenuator specifications (e.g., 3933) do not address special marking for
use of BeO

MIL-PRF-19500 Major Change Definitions

12



NEPAG and JEDEC/G-11/G-12

® FY17 Meetings

O

O O 0O 0O

O O

Held NEPAG@JEDEC
Attended executive committee meetings
Chaired Space subcommittee meeting
Responsible for G-12 meeting notes
Co-lead task group on burn-in
Meetings with manufacturers
< Including State of the Art (SotA)
Meetings with OEMs
Provide Class Y status report
ESD related Support
<+ DLA Engineering Practice (EP) Study on electrostatic discharge (ESD)
<+ New JC-13 task group on ESD
Active participation
< JC-13.2 (monolithic microcircuits)
< JC-13.4 (radiation)
< G-11 (passives)
<+ G-12 (actives)

® Telecons

o
o

Plastic encapsulated microcircuits (PEMs) for Space
PEMs for Terrestrials/ Avionics

o JESD 625B and ESDA 20.20 Harmonization

13



Other JEDEC/G11/G12 Major Activities Supported by NASA

®* Leak rate and residual gas analysis (RGA)

®* New technology insertion (>2D packaging)

® GaN, SiC Working Groups

®* Hybrid element evaluation

® Passives

®* Radiation hardness

® Plastic encapsulated microcircuit (PEM) screening and qual flows
® Copper bond wires qualification, testing

® QOther

14



Electronic Parts and ESD — NASA Concerns

MIL-STD-883, Test Method 3015
o Tooold
o0 Includes only the human body model (HBM)—no mention of the
charge device model (CDM),
0 Must be revisited for new technology
Smaller feature sizes (down to 45 nm)
More contacts/pins (~1750 for Xilinx FPGA)
More items; hence, more testing time and touches
packaging advances going vertical (2.5D, 3D)
Cumulative result: increased danger of ESD damage

>

7
*

) )
L X4 L X4 L)

K/
0’0

*
°

MIL-PRF-38535, Performance Specification for Microcircuits

o DLA audits of microcircuit manufacturers and their supply chains
< Are done to the requirements stated in 38535
o Poor coverage for ESD
< No CDM testing required
Confusing requirements (e.g., 3 zaps/pin 883 vs. 1 zap/pin for HBM test)
No requirements for wafer foundries
Many new technologies not covered
No requirements for shipping and handling of products in multi-stop
supply chain production (which is becoming the norm)
o Needs to be updated

/ K/ K/
> 0‘0 £ 44 £ 44 D)

7

%



ESD and Electronic Parts

NASA Parts Bulletins
0 Special edition on ESD

Invited Talks
0 By STS at Space Subcommittee in September 2016

DLA Engineering Practice (EP) Study on ESD
0 DLA presented the results of their EP study in January 2017

A New JC-13 Task Group on ESD
o JC-13 voted to open a new Task Group on ESD (Chair: P. Coe)

JEDEC/ESDA Joint Effort
o JESD 625B and S20.20 Harmonization telecons

MIL-STD-883, Test Method 1014

0 Added Para 2.2.1d. “ESD Protective Tubes shall be utilized to
ensure the system is ESD safe...”

NASA ESD Surveys

16



NASA EEE Parts Bulletin (January — July 2016)

Electrostatic Discharge

National Asronautics and Space Administrasion

« EEE Pa S Bulletin

o'

‘l,- Hectrea Pectronc. and Flectmecunc s

January-July, 2016 - Volume 8, Issue 1, Revision A, January 26, 2017
| Edition on Electrostatic Discharge (ESD)
(The NASA EEE Parts Bulletin has been published since 2009)

Note: This revision adds a number of details and corrects ambiguities in the original issue that was
released August 31, 2016 (the K. LaBel article on partnering and the back-page material were not changed).

Damage from ESD is a major cost to the microcircuit industry in terms of time, money, and mission risk. We plan to release
specifications.

two issues. This first special issue deals with the need to upgrade

related to ESD and suggestions for better

ESD practices wherever parts are manufactured, stored, or prepared for shipment. This issue also includes an article about
partnering in radiation and reliability testing. The second special issue will describe examples of ESD-related problems.

Figure 1 is an example of damage caused by ESD.

Flgml Examples of ESD damage to microcircuits (Images courtesy of JPL Analysis and Test Laboratory):
a) A static random access memory (SRAM) device with 5-micron features was deliberately exposed to an 8000-volt pulse

from a 100-picofarad capacitor.

. This produced an approximately

peak current pulse lasting just under one

microsecond. Melting of conductive traces uwpuulmesndummm- an open clruunpﬂh.

b) An
500 volts. This caused a

with 1-micron

Upgrading ESD Control: Its Importance and
Possible Strategies

A. What is ESD and How Are ESD Controls
Appl.fed?

or ESD in parts is an
electrical sparking event ml\ functions l1ke a tiny varsmn
of lightning. When jects with di

brought sufficiently close, a current llcms toward me

pulse of app y

of the SIO:II‘,II'.KI!IPMHI’CIIN in the part.

katic) bag or shipper, there may be no problem. However,
such a current goes through the part, serious damage
ay result. ESD damage can include

B. Why Improved ESD Control Practices
Are Crucial

lge and/or latent damage. Catastrophic damage is mm&
iately detectable by the resulting loss of function and of-
pn visible damage. Latent damage is not immediately de-
pctable because there is no loss of function and often no
Jsible sign of damage. However, the part has been weak-
ined and may fail in the field or (worse) in space.

his has always been a serious concern for electronic
larts, but it has grown steadily more urgent

Ihe purpose of this article is to sensitize the entire space
emmunity, and in particular, the standards-developing-
lodies to the fact that the ESD requirements must be
learly specified in such standards documents so that
\verybody handling microcircuits, from manufacture to fi-
lal use can minimize ESD damage. Furthermore, the
kandards must be updated to reflect the present level of
pchnology

this context, the role of DLA (Defense Logistics
gency) for the department of defense (DoD) becomes.
ftal. The standardization branch of DLA develops and
haintains the military (MIL) standards, which are used for
haintaining high-reliability quality parts production for the
boD and for NASA. In addition, manufacturers and non-
IL standards organizations provide inputs to the stand-
rds.

hese standards are often enforced by periodic audits of
larts manufacturers and their supply chains. The audit
ranch of DLA officially conducts official enforcement
JASA actively supports DLA in both of these activities.

or the purposes of this article, we are focusing on mon-
lithic microcircuits. The standard most commonly used
ly the U.S. space community for high-reliability microcir-
uits is ML PRF 38535, Inlagrarad C-rams (Microcir-

uits) General 5 for. Any mi-
Focircuit parts produced under the military system must
e in ‘with the of this

he 35535 is the periodically changing overall document
quality and reliability. The ESD as-

ground equalizing the potential. These be
caused by friction of dissimilar materials (shoes on a car-
pet is a classic example), but even the difference in po-
tential between a human body and an object may be
enough to initiate an ESD event.

For electronic parts, built to carry minute amounts of cur-
rent, tiny lightning bolts are a cause for concem. If

an errant current flow of an ESD goes along the outer
case of a part or the outside of an ESD-resistant (anti-

lects of the document clearly need updating. For audit-
hg, the requirements must be fiowed down 1o the working
judit, and it must be reflected in each manufacturer's
luality management (QM) plan.

addition, the ESD-related standards used by other or-
lanizations may provide ideas for upgrades to the MIL

ification has pin counts
significantly in the last decade, particularly for
communication and computing products. NASA and the
space community are using 1752-pin counts, and higher
counts are growing more common in the general market

Current ESD rating methods were developed with typical
pin counts in the twenties. Applying these old device
testing standards to modern high-pin count products can
cause severe problems. Testing times increase
dramatically. Worse, wear caused by repeatedly stressing
the same path and the increasing influence of tester par-
asitic losses (parasitics) can lead to false-positive failures.

ined by
derw!y has come at mmtdmruwmww ESD
Thus, it becomes i bet-
ter methods of controlling potential damage from ESD. A
wide assortment of books and joumnal papers provides in-
formation on methods for mitigating ESD.

For high-reliability microcircuits (where a part may ws!as
much as tens of of dollars), org:

develop and enforce requnredw‘mwmresde-
signed to mitigate ESD. These policies and procedures
are codified in standards.

the of part produc-
hon handling, and snopmq has changed radically Be-
cause of the i of parts, the
of a manufacturer shipping directly to a customer has
largely given way to a highly dispersed production envi-
ronment, which in tum, often requires highly dispersed
ESD control among a number of organizations. Table 1
shows all the steps at which production or use of a micro-
circuit might be done by shipping to another facility. (The
most extreme cases of maximum dispersion are more
likely with new products such as flip chips.)

models?. Those models are 1) human body
model (HEM) based on accumulating
electric charges; 2) charged device model (CDM)
based on materials becoming charged after they
rub against other materials; and 3) machine
model (MM) [designed to simulate a machine
discharging through a device to ground]

» Do we want a standard for reducing the number
of pin combinations required for testing?

= Would statistical pin testing be a good approach?

= How can the testing time be reduced without
losing useful information (and significantly
impacting the test data)?

= Should the MIL standards be expanded to include
charged device model (CDM) testing?

* How do the new 25D and 3D configurations
affect ESD testing?

We need to consider future trends when revising test
standards. This issue is growing more important because
the unit cost of contemporary devices are very high (and
are growing costlier as more functionality is added), on
the order of several tens of thousands of dollars per unit.
Poor ESD environment for such products creates
possibility of damage/ latent damage to them, both of
which could be very expensive. Costs for implementing
an ESD- program are to
the overall cost incurred in dealing with ESD damage

The above concerns were presented by NASA
sentative Michael Sampson at the June 2016 G12 Space

each of the steps involves at least one environment w
for working on the part, storing the part, and shipping the
part to the next step in the production.

Much as increased pin counts increase the susceptibility
to ESD, increasing the number of shipping steps in the
supply chain increases the number of points where ESD
damage may occur.

It is important to recognize and fully address all the risk
points to which ESD sensitive parts are subjected. from
when they are fabricated and delivered from the original

tandards. Conversely, it would be highly if the
IL standard upgrades could be coordinated with those
the other standards bodies so that practices throughout
e industry might be as similar and interchangeable as
fossil

(OCM) site; through supply
chain avenues to user inventories; then on to kitting and
upper-level printed circuit board (PCB) level assembly,
test and verification; and eventually to final box level as-
sembly, test and final system level test. This is

high
sible

He proposed that the military
documents that control the ESD requirements for testing
and rating ESD event severity be reviewed and updated
as a first step. As part of this update process, he sug-
gested that Defense Land and Maritime (DLA), which
serves as the qualifying authority to maintain the MIL sys-
tem of parts qualification, perform an engineering practice
(EP) study on ESD to detail these issues and compare
possible specification changes with those being imple-
mented or proposed by other organizations, in particular
the NASA Inter-Agency Working Group related to ESD
(NASA IAWG-ESD). Ideally, coordination among the var-
ious standards-setting organizations would result in up-
dated ESD standards with a great deal of commonality.
DLA shared the results of their EP study at the JEDEC
meeting held in January 2017. Based on the EP study and

important for handiing, ing, and shipping of ESD
Claqudwlm(ﬂzi volts in the Human Body Model).

Bvs
pEC
pther
pt in-

« Are all three commonly used ESD models still
valid or should the standards focus on one or two

toit, JEDEC (JC-13) has opened a task group
to resolve issues related to ESD.

These document changes will require review and coordi-
nation with associated reference documents from other
organizations to bring consistency

17




NASA Electrostatic Discharge (ESD) Surveys of
Microcircuit Manufacturers & Their Supply Chains

Candidate companies for NASA ESD survey are identified during the
DLA audits.

These are independent surveys by NASA—Not a part of the DLA
audit process.

The purpose of these surveys is to better prepare manufacturers to
develop space products.

The findings of the survey are non-binding.

There has been good feedback from companies that went through it.

18



Growi

ng Complexity/ESD Challenges
In Shipping and Handling

A New Trend — Supply Chain Management
Ensuring gap-free alignment for each qualified product
(All entities in the supply chain must be certified/approved)

Manufacturer A

Die design

Manufacturer B

Fabrication

Manufacturer C

Wafer bumping

Manufacturer D

Package design and package manufacturing

Manufacturer E

Assembly

Manufacturer F

Column attach and solderability

Manufacturer G

Screening, electrical and package tests

Manufacturer H

Radiation testing

19



How Audits & NASA Surveys Help Expedite
Issue Resolution at JEDEC/G12

Audits: NASA, Aerospace Corporation, & other organizations often participate along
with the Defense Logistics Agency (DLA) Land & Maritime personnel in DLA audits.
DLA audits get better electronic parts by monitoring compliance with the MIL specs
& by working with the manufacturers to enhance quality of their products.

Surveys: NASA has conducted electrostatic discharge (ESD) surveys of parts
manufacturers. Those surveys produced recommendations regarding ESD
mitigation and control. These recommendations are not enforced, but the surveyed
companies all implemented the suggestions.

20



NASA Timesaving Approach

® (Generate a basic proposal and related information so the potential task

group has a strong starting point.

® This path has saved time in resolving major issues found during audits.

®* |t may evolve or be adjusted over time.

Identify issues
of community
interest during
DLA audits.

“Do Homework.”

* Conduct NASA
ESD Surveys

* Publish NASA
EEE Parts
Bulletins

» Work issues
during NEPAG &
GWG telecons

» Support DLA EP
studies

This step helps
expedite problem
resolution (realizes
time savings).

=)

Present
information at
JC-13/G-11/G-12. =)

Pass it on to the
community.

Form Task Group.

Continue to work
with community to
arrive at solutions.
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Issues from Microcircuit / Other Audits and Methods of Resolution

Audits
DLA
, : G-12 MIL-PRF-
Class Y New Technology Infusion SIAEAE Shgigeenng Task Group 38535
Bulletin Practice (EP) (TG) Revision K
study
DLA
BT Varied interpretations of Engineering Ta‘]sE%Er(C):u J_II_E(I; 1s?|ﬁ
requirements Practice (EP) TG P
study (G} open
NASA Parts DLA
PSRRI : : : : JEDEC Task
Underfill leflcultle_s in meeting Bulletin — Engineering
I requirements Special Edition | | Practice (EP) Group RSO
on Underfills study
Old/inconsistent NASA Parts DLA [ JC-13 ESD
ESD requirements NASA ESD Bulletin — Engineering DIIE‘Q ngjﬁ:tiﬁd task group
(e.g. 3 zaps vs Surveys Special ESD Practice (EP) January 2017 formed
1 zap per pin) Edition study y
Crystal Per manufacturers, practically no gﬁ\llse%rf fr;[r‘c]' DLA EP study Sp%'a’: trﬁg(eztiitn g | New issue
Oscillators sales for QPLS oscillators preparation planned last September

Process Flow:

*DLA Audits: Major issues uncovered during DLA audits
*NASA Parts Bulletin — Special Edition: Gives subject matter background. Provides results of
NASA evaluations, ESD surveys, etc.
*DLA EP Study: A large survey of manufacturers, users, others.

*JEDEC/G11/G12 Meetings: Where discussions are held.
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Growing Use of NASA CubeSats and SmallSats

® Trend toward CubeSats and SmallSats
o Many new NASA flight missions are CubeSats and SmallSats.

o The weekly NEPAG telecons discuss types of standard products that would fit
those applications, including commercial-off-the-shelf (COTS) plastic
encapsulated microcircuits (PEMS).

® Three parts manufacturers are offering customized parts.

o Cobham Aeroflex has several flows assigned based on extent of testing to assist
users in picking the best parts.

o Texas Instruments offers parts in five different versions, including their QML
offerings.

o Linear Technology plans to offer PEM products with guaranteed total dose
radiation (rad tolerant, RT) ratings.
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Standardized Flows for NASA CubeSats and SmallSats

® The need for standardization—these are all good developments, but

O
O

It would be cumbersome to manage multiple nonstandard flows.

Moreover, some of these approaches may or may not apply to NASA missions
depending on acceptable risk levels.

® Possible methods to get standardized flows

O

The ideal situation would be for the space community and manufacturers to
agree on a limited number of standard QML PEM flows to offer solutions for small
missions (CubeSats, NanoSats, SmallSats, etc.).

There is an existing QML N flow for standard non-space PEM devices.

In addition, DLA has Vendor Item Drawing (VID) program and parts built for
automotive applications.

Of course, every major issue needs to be discussed.
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NEPAG

PEMs for Space

® Newer Applications
0 CubeSats
0o SmallSats

Standardizing on a few well-defined
flows rather than multiple flows
defined by each manufacturer or by
each standards group.

SAE AS6294, developed by G-12, is
one candidate.

Various PEM
Flows
R ——

- Review by
Space Community
and
L Manufacturers
A Few Standard
QML Flows for PEMs
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DLA’s VID (Vendor Item Drawing) Program

1
2.
3.

o0

S

- 8

Current Supplier’s Program
Benefits
Single Standardization Document

Controlled baseline.
Enhanced product change

notification of processes, materials,

electrical performance, finish,
molding compounds and
manufacturing locations.

Extended temperature
performance.

Enhanced Pedigree - Reliability
and electromigration checks,
electrical characterization over
temperature and confirmation of
package performance over
temperature.

Enhanced Obsolescence

management.

. No pure tin.
. No copper wire bonds.

See the attached listing or
check our website for an up
to date list of product coverage.

®* Analog and digital functions offered.

DSCC ANNOUNCES THE
RELEASE OF A NEW TYPE OF
STANDARDIZATION DIJGIIMEHT

DSCC is releasing new Vendor
Item Drawings (VIDs) almost
daily. These documents have
been created to provide a
procurement vehicle for en-
hanced commercial products. Specifically,
commercially available microcircuit prod-
ucts are being documented for the first
time on a standardization document. Use
of these DSCC VIDs will avoid the use of
manufacturer generated specification con-
trol drawings (SCDs) or manufacturer’s
VIDs and avoid the potential proliferation
of non-standard products. The participat-
ing manufacturers have agreed to provide
information and services that have not tra-
ditionally been associated with commercial
products. See ourwebsite for a list of doc-
uments that are currently available.

All Vendor Item Drawings are
NOW
available on the DSCC web site

http://www.dscc.dla.mil/Programs/MilSpec/
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Evaluation of Automotive Microcircuits

® EXxisting automotive parts market

(0]

O O O O 0 O

Plastic packages

No screening is done

Much testing is done at the wafer level

Limited qualification

The customer must enforce any desired requirements
Manufacturers self certify — no DLA-type regulators

The system works because of high-volume production — That is the
customer’s power to enforce upgrades

® Evaluationis in progress at Navy Crane

(0]

Screening and qualification are planned
< Tight budget
< Qualification limited to life test
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Space Parts World
Develop/Maintain Standards for Space Electronic Parts

PARTS
SUPPLIERS  rap

MManufacturers Foundries R
Assembly Test

O,
Une gTMicr© SEAL ‘°4C y

STANDAR

Defense Logistics
Agency (DLA)
Land and Maritime

Standards (VA)
Supplier approval (VQ) Wok

5962-XXX Air Force smc USE RS

pscC Space flight missions

Microsep,;  Atme

kyoce?

STO.

KK
M\L'PRF % pac®

pet 0 Gore:

LaRC
Ksc

@Q
¥C GSFC ©
ArRc W ©

4 -
& Fof‘(_\e o GRC JSC
By

The parts users and standards organizations work with suppliers to ensure availability of standard
parts for NASA, DoD and others. For Space microcircuits, DLA, NASA/JPL (S. Agarwal) and the
U.S. Air Force / Aerospace Corp. (L. Harzstark) form the Qualifying Activity (QA).
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http://nepp.nasa.gov
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