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1. INTRODUCTION

This report presents  the minutes of a technical  informat ion  inte r-

change meeting, which was open to all microcircuit  manufac turers  i n te r e s t ed

in the new Class S document s de veloped by the Air Force Space and Miss i l e

Systems Organization (SAMSO) and the National Aeronaut ics  and Space
Administration (NASA) . This meeting was held 15 December 1977 at The - -

Aerospace Corporation , El Segundo , California.

Representat ives of SAMSO, NASA , the Defense Electronics Supp ly
Center (DESC) and The Aerospace Corporation made presentations and

answered questions on the scope and intent of the new Class S specification

and procedural publications .

This meeting was a forum for  open discussion of issue s of concern on

Class S by both industry and Government . Final decisions on controvers ia l
matters are usually not made at such meeting s . Rathe r , individual positions

• and consensus opinions are -gathered and studied . These continuing Class S

activities are coordinated by W. J~ Aston , The Aerospace Corporation , and

Lt . Col . Ken Blakney, SA MSO/AWSR .

The initial Class S space parts s tandards , specifications, and guide-
lines were provided to the industry partici pants prior to the meeting and are

the following:

• MIL-M-385 10D , 31 August 1977 , “Microcircuits , General
Specification for . ”

• MIL-STD-976 , 31 August 1977 , “Cert if icat ion Requirement for
• J A N  Microci rcui ts . “

• DESC-EQE-44 , First Draft , 18 November 1977 , “Guidelines
for the Imp lementation of Class S Microc i rcu i t  Certification. I’

— 1 —
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DESC-EQE-44 is provided in Appendix A. P

Single copies of the military specification (MIL-M-385 10D) and
standard (MIL-STD-976) may be reque sted by mail or telephone from the
Naval Public ations and For m s Cente r , 5801 Tabor Avenue , Philadelphia
PA 19120. Not more than five items may be ordered on a single request;
the invitation for bid or contract number should be cited where applicable .
Only late st revisions (complete with late st amendments) are available ;
slash sheets must be individually reque sted. Reque st all items by document
number. For information on subscription service, direct inquiries to the above
address with additional marking ATTN: Code 56 , or te lephone (215) 697-2179,
Inquiry Desk.

Information on ordering copies of Federal specifications and standards
may be obtained from General Services Administration offices in Atlanta;
Auburn; Washington; Boston; Chicago; Denver; Fort Worth; Kansas City, MO;
Los Angeles; New Orleans; New York; San Francisco; and Washington, D. C.

At this meeting an introduction and background of the Class S space 
C

parts program were given; MIL-M-38510D Class S requirements and test
methods 5004 and 5005 of MIL-STD-883 were presented; manufacturer
certification for Class S and the Class S qualification process were di scussed;
part type s of current and future interest were furnished; and re sponses to
submitted que stions and an open discussion we re held. The complete meeting
agenda is given in Section 2.

Bill Aston, The Aerospace Corporation , organized and chaired the
meeting .

A list of attendees is given in Appendix B.
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2. MEETING AGENDA

The agenda consi sted of the following items:

1. Welcome . . . . . .  W. Aston, Dr . W .F. Leverton,
The Aerospace Corporation

2. Introduction Col. L. A . Anderson, DESC

3. Background W. Aston, The Aerospace Corp.

4 . MIL-M-38510D Class S Require-
ments; Test Methods 5004 and 5005 ,
MIL-STD-883 J. Egan, The Aerospace Corp.

5. Manufactu rer Ce rtification for
Class S L.Hamiter, NASA/MSFC

MIL-STD- 976
Certification Guidelines (EQE-44)
Delta Certification Criteria

6. Class S Qualification Process R. Grillmeier , DESC

7. Part Types of Current and Future L. Harnite r , NASA
Interest A. Borofs ky, The Aerospace Corp.

8. Responses to Submitted Que stions . . . W. Aston, The’Aerospace Corp. •

General
MIL-M-38510D
MIL-STD-976
DESC-EQE-44

9. Open Discussion Panel:
W. Aston, The Aerospace Corp.
Lt.Col. K. Bta kney,

SAMSO/AWSR
J. Egan, The Aerospace Corp.
R. Gr illrneier , DESC
L. Hamiter , NASA/MSFC
L. Murphy, Hq/NASA
A. Borofs ky, The Aerospace

Corp.

• 10. ClosIng Remarks . . . • Col. W. L. Schlosse r ,SAMSO/ AW

_ _ _• ~~~~~~~~~~~~~~~~~~ 
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3. DIS C USSION

The agenda items provided in Section 2 were presented and discussed .
Summaries of the presentations and signif icant  d iscussion, resolutions , and
action items are g iven in the following paragraphs .

Agenda Item 1.

Welcome Bill Astor -i , Dr . W. F. Leverton ,
The Aerospace Corporation

The meeting was opened by Bill Aston , The Aerospace Corporation ,
with a greeting to the attendees . He introduced Dr . W. F. Leverton , Vice
President and General Manager , Sat& lite Systems Division , The Aerospace
Corporation.

Dr~ Leve rton pointed out the following on the new Class S program:

“This whole venture is ve ry dependent upon a cooperati ve effort .  There
is no point starting with unreal is t ic  specifications or unrealist ic promises on
eithe r side . There is no use in giving the custome r a money bac k guarantee
because from 20 ,000 miles away that guarantee doesn ’t help a whole lot .
I’ m not going to go through some of the hor ro r  stories we have been through
with piece parts.  Those of you who have produced some bad piece parts can
bare your backs and show the scars.  Those of us who have tried to use
some bad piece parts  can also show some scars .

“The purpose of this meeting today as you know is to discuss and

hope fully to clarify the new documents related to the Class S parts. These
documents do represent  a cooperative effort . I think it is ve ry important to
emphasize that both DoD and NASA are in this together and I think this is an
important step in getting a consolidated market which will maximize the
custome r ’ s chance of a good product and the vendor ’s chance of being able
to produce it at a profit .

_



p.I .:

“On the subject of what kind of a market it is , I am pleased that we
don ’t so often hear anymore that it is such a tiny market that this company
or that company doesn ’t care. I think many of us have made that argument ,
I made it a long time ago when I was on the device side of the business .

• The truth is , it is a market where the manufacturer  can make a profit , he
can get his new technology into use and proven . It doe s require that he -:

posture himself properly for that , and it does require that he and the customer
understand one another we ll enough and early enough so that he isn ’t promising
something and the customer isn ’t asking for something, neithe r of which is
quite realizable ; because that only leads to f rus t ra t ion late r on .

Dr . Leverton concluded by welcoming the meeting participants to
The Aerospace Corporation and to Southe rn California .

_ _ _ _ _ _ _ _ _ _ _ _ _  

___ 
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Agenda Item 2.

Introduct ion Col . Loren A . Anderson , DESC

Colonel Loren A . Anderson, DESC , established perspective on the
Class S qualification program with the following information:

“This meeting  represents  a milestone in the evolvement of Class 5
devices  under MIL-M-385l0D , and more significant ly, the joining of DESC,
NASA , and SAMSO to ef fec t ive ly adminis ter  and invoke the Class S qualifi-

cation and certification requirement s . We in government f i rmly believe

working together  on this issue is the way to go and wide support exists  at the

command le ve l for the program . In the past • DESC , NASA , and SAMSO

have been essent ia l ly operati ng on their  own to qualif y hi gh reliability parts.

DESC has administered qua li fication for Class B and C devices , and has

authorized test ing and evaluated test reports for the old Class A devices .
NASA has conducted their  own line cer t i f ica t ion audits for the old Class A

devices . SAMSO has been admin is te r ing  their own quality program under

MIL-M-00385 l O B . The net resul t  has been dup lication and overlap of audits
at the manufac turers ’ p lant s by the three  act ivi t ies .  In addition to audit

overlap,  audit un i fo rmi ty  and cons is tency h ave been a c once rn.

“Now that the new Class S has been placed under MIL-M-385l0D, and

MIL-M-00385 lOB has been superseded , and MIL-STD-976 has been issued,

a new look has been taken at the qualification and certification requirements

of microcircuits.

“I would like to explain how DESC , SAMSO , and NASA wil l  work
together  in the Class  S qual i f ica t ion program . The Defense Electronics

Supp ly Center , DESC-EQ , as the DoD focal point for the J A N  microcircui t
program , will  pe r form all adminis t ra t ive  work on Class S devices.  This

includes paperwork involved in the qualification of microci rcui ts  and the
cert i f icat ion of manufacturers ’ facil i t ies.  DESC , NASA , and SAMSO will
agree on a chairman for an audit . For potential  Class  S line audits ,

-7-



chairmanship will normal ly be ei ther  NASA or SAMSO . Following an audit ,
DESC wil l  issue audit def ic iency le t ters , coordinate cor rec t ive  actions , issue
cer t i f icat ion le t ters , authorize tes t ing,  evaluate test  repor ts , and iss ue

notif i c ation of qua lification .

“ The key point in Class S qualifi cation is the provis ion  for a jo in t  team
audit composed of individual  members  from each government  activity that
has an in te res t .  This will r esul t  in severa l  advantages :

a . Minimize company ’s time spent dur ing audits
b . Eliminate audit dup licat ion and over l ap
c. Reduce overa l l  government  audit expense
d . Improve un i formi ty  of audits

“To ef fec t  this last advantage , we p lan to r e s t r i c t  the numbe r of par-
tici pants performing the audit to provide an e ff ic ient  team . Only the peop le
essent ia l  for the audit wil l  be in at tendance . This will  ensure  cost effecti ve-
ness and provide a un i form audit in minimum t ime.

“A significant ingredient  for a successful qual if icat ion p rogram is fa i r
and equitable t r ea tmen t  of al l  m anu fac tu re r s .  We need to be on guard that
the requi rement s which we set for th  are in fact needed and real is t ic  and that
they wil l  sa t i s fy  our needs . Fair and equitable t rea tment  will  be improved
throug h the joint  e f f o r t s  of DESC , NASA , and SA MSO . Anothe r signif icant
ingredient for a successfu l qualification program is a marke t  for devices .
The marke t  p lace for Class S dev ices  shou ld now be enhanced throug h the
combined usage of both NASA and SAMSO.

“Aside from the qua lification program , other goals need to be accom-
p lished . With the incorpora t ion  of Class S devices in MIL-M-38510D, we
should s t r ive  to establish Class S devices as p re fe r red  for  log istics purposes .
This would minimize the number of variet ies  of de vices that need to be stocked
for support purposes . While the cost of Class  S devices ini t ia l ly would be
somewhat hig her , with an increase  in usage , it might be feasible to stock
onl y the Class  S le ve l device for re p lacement purposes because of the hi gh
cost of main tenance .  In most cases the net resul t  would be lower li fe cyc le
costs .

-8- 



“We are optimistic about this meeting today and belie ve it wi l l  be a
major rnilestc~ne in the accomplishment of our expectations in the micro-

- circuit qualification program.”

-9-
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Agenda Item 3.

Background W. Aston, The Aerospace Corporation

Mr . Bill Aston, The Aerospace Corporation, furnished insight on the
problems , circumstances, and event s which lead to the deve lopment of the
Class S program:

“I wou ld like to spend a few minutes pe rhaps expanding a little bit on
what Dr . Leverton was saying about the problems we have seen f rom the
user end . When I say ‘we ’ I am talking particularly SAMSO and Aerospace
but the NASA expe rience has been so similar as to be essentia lly identical.
So thereiore, what I’m saying even though it say. ‘SAMSO,’ I think you can

safe ly interpret it to mean ‘SAMSO and NASA ’ in te rms of their satellite and
launch vehicle programs .

“I am sure that much of what I’ll be saying here is certainly not new
to many of you, but in order to put the purposes of this meeting in perspective ,

I think it is worthwhile to quickly run through the problems as we see them
from the system end of the business. As most of you know, we are going
to longer duration missions; we are now talking of mean mission durations
of anywhere from 7 to 10 years for some of our programs .

“We have experienced significant traumatic difficultie s with flig ht and
ground fa ilures of SAMSO systems. We have had g round failures that have
required massive change-out s, that cost in the millions of dollars , and with
significant schedule s lips .

“We have had difficulty in buy ing the level of quality we need. We
find our subcontractors in many cases do not have the capability of our prime
contractors in ha ving the sophistication to know what to buy and how to buy

it and so f~..rth.

-10 -~~ - 
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“We do ourselves some damage in incremental procurements by
programs. This has been addressed from time to time in many forums.
All we can really say about it is that we don ’t expect it to change signifi-
cantly because that is the way the Congress authorizes the money. There is
just not much we can do about it .

“The specification area is of course really what we will be talking

about today. We (SAMSO) have tended to rely extensively on contractor

specifications. We have spent a lot of money deve loping , redeveloping, and
reinventing those specifications on every program.

“Some programs have tried to rely on screening as the means of
ensuring quality. We don’t feel that screening is really the best way to go.
Certainly there are advantages and certainly all our spec ificatior~s have
screening . We just cannot accept the concept that you can buy junk and

screen it up to high quality. So to summarize  what we think are the defi-
ciencies of our approach in the past: (1) again we have relied on contractor

specifications, (2) and have not pushed fo r standard ization , (3) we ’ve seen
significant evidence of an arm ’ s length relationship between part manufa c -.
turers and the contractors and (4) I’ ve mentioned the subcontractor problem.
Depending upon the peop le and their level of experience, there are significant
variations , program by program, in people ’ s understanding of what high
quality pa rt s are and how to get them.

“Sort of the bottom line on the problem , we have had flight failures.

One might say it is fa i r l y difficult to determine what actually caused the
failure. In some cases we have actually been able to attribute the failure to
a specific piece pa rt that cost us the loss of a launch vehicle , satellites , and
an operational capability for the country.

“ I have me.tioned be fore that we have had extensive rework and retest.
It has cost us millions in the past, it is still costing us millions today in
On-going programs.

— I i—
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“We at Aerospace and SAMSO are the ones in the final analysis who

have to make the decision whether to fly or not. When we know we have

low quality or suspect parts, it is a tough decision.

“ Back in the 1972- 1973 time pe riod , we did t ry  to tighten up the

approach our contractors used in managing their parts-programs; that was

the document called SAMSO-STD-73-2. We did develop a Class S specifica-

tion, MIL-M-0038510. It turned out that TI was the only supplier. We have

talked to each other through the Space Part s Working Group . All of those

efforts didn ’t seem to be solving the problem because in the 1975-1976 time

period we again experienced some very significant failures . We we re still

having procurement difficulties. Then the SAMSO Commander, Gene ral

Thomas W. Morgan, decided that it was really time to try to take a new

approach to this whole thing . He established what is known as the SAMSO/

r Aerospace Select Committee on Piece Parts. The SAMSO members of the

committee are Col. Bill Schiosser, Col. Norm Johnson and Lt.Col. Ken
Blakney; the Aerospace members are Dr. Walt Leverton, Dr . Max Weiss,
and myself .

“After  we formed this committee we went around and vi sited with a

numbe r of our cont racto rs. We discussed all of the aspects of the problem,

From these discussions we came up with several alternative strategies.

These were discussed in some detail with General Morgan and his staff.

General Morgan accepted our recommendation and we then had what we call

the preferred strategy.

“Following that, we evolved to the point of deciding that this was no

longer the time or the arena for SAMSO to go it alone, and that really we
should start talking to NASA and DESC, Toward that end , this past summer

and fall we have had a number of meetings to try to solidify our position.

“I have mentioned that NASA has had similar problems. They have
had in existence for several years a parts steering committee headed by
Mr. Larry Murphy, NASA Head quarters. They have had a program of line

-12-
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certification for Class A that has been handled prin~ ipally out of Marshall

Space Flight Center with the DESC peop le. They have established the standard

parts program . They have partioipated in the Space Parts Working Group.

• But in the past six months or so, through these series of meetings, we feel

we have established a new, much stronger , much more solidified relation-

ship with NASA , DESC, and RADC.

“I have said we selected a prefer red  strategy. In a nutshell, this is the

preferred strategy: the use of Class S parts , Class S requirements. We also

have a SAMSO policy that says that programs will use the method of coordi-

nated procurement . What that means is that to the greatest extent possible,

the prime contractor will ar range for and consolidate the procurement of

parts for the entire program, including his subcontractors . This is not a

totally new concept. It has been used and used successfully on a number of

programs, which is the reason we thought it might be good to do across the

board .

“The third key element from our viewpoint is manufacturer monitoring.

Thi s again is something that has been used and used successfully by a numbe r
of prog rams over the years . We feel  it is an essential element in ensuring

ourselve s that we ’re getting what we think we ’re getting and what we want

to get .

“Microcjrcujts are what ‘e are talking about at this meeting today.

We’ve been involved in an effort with NASA, DESC , and the Navy. In the

next coup le of months or so there will be a new version of MIL-S- 19500
( ‘General Specification for Semico:&;~uctor Devices’) for discretes that will

incorpor ate the concept of Class S. We have deve loped the certification

requirements , the MIL-STD-976. We are ready to start into the certifica-

tion proces s. The ultimate objective, and I’m not sure how long it’ s going

to take us to get there and I can ’t really give you a timetable, is a SAMSO /

NASA preferred parts list for space.

-t 3-
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“Where do we go from here ? We think we have taken the first step.
We have developed what we think are the requirements that we need; now
we have to implement the se requirements, put them into practice. We
start, of course, with the cert ification and qualification. We intend, and I
believe that this is NASA policy also , to require the use of Class S,
certainly for all new progr ams and wherever we can for • new buys for exi sting
programs, block charge s and so forth. We intend to re quire contractor
monitoring of Class S. Hopefully, of course, we will move over the next
months into newer technologies , inc luding hybrids which are a big proble m
area. And we will move also into the other new technologies that are
coming along: microprocessor s, memory devices, LSI and so forth.

“I think this conc lude s the background aspect of Class S. ”

(Reproductions of the vu-graphs presented by Mr. Aston are given in

the fi’~a page s which follow. )

-14- 
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CLASS S M I C R O C I R C U I T

I INTERCHANGE
MEETING

DECEMBER 15 , 1977

W i. ASTON
THE AEROS PACE CORPORATION

t~

I

THE PROBLEM

• LONGER, MORE COMPLEX MISSIONS REQUIRE HIGHER RELIABILI1Y

• SING LE PART FA ILURE CAN CAUSE SPACE SYSTEM IMISSION FA ILURE

• SIGNIFICANT FLIGHT AND GROUND FA ILURES OF SAMSO SYSTEMS

• SAMSO PROGRAMS HAVE HAD GREAT DIFFICUL FY IN PROCURING
HIGHEST RELIABILITY “SPACE” ELECTRONIC PARTS



ELEMENTS OF THE PROBLEM

• HIGHEST QUALIFY LEVEL PARTS DIFF ICULT TO BUY

COMMERCIAL PRODUCTION HAS PRIORI1Y

• FRAGMENTED PURCHASING FOR SAMSO PROGRAMS LEADS TO LACK
• OF INTEREST BY VENDOR

• LONG LEAD TIMES VS TIGHT SCHEDULES

• QUALIFIED SOURCES ARE LIMITED

• SUBCONTRACTORS FREQUENTLY HAVE INADEQUATE PARTS GROUP

• INCREMENTAL PROCUREMENT BY PROGRAM

• LACK OF STABLE SPACE PARTS PRODUCTION BASE AT VENDOR
I

S MILITARY I CONTRACTOR SPECIFICATIONS ARE NOT CONSISTENT OR
COMPREHENSIVE

• VARIABLE REQU IREMENTS ADD TO COST AND CONFUS ION

• CONTRACTOR REQU IREMENT TO GENERATE SPECS IMPACTS COST
AND SCHEDULE

• SCREENING TO UPGRADE LOWER QUALITY PARTS INVOLVES RISK AND
AND MAY INCREASE COST

• SCREENING NOT RELIABLE FOR ALL FA ILURE MECHANISMS

• CONTRACTOR TESTING, FAILURE ANALYSES, AND FA ILURES AT
HIGHER ASSEMBLY CAN IMPACT COST AND SCIEDULE

• DEFICIENCIES IN PAST SAMSO IAEROSPAC E APPROACH

• PRINCIPAL RELIANCE ON CONTRACTOR SPECIFICATIONS AND
SCREENING

• FRAGMENTATION OF PURCHASING 
- •

• INADEQUATE STANDARDIZATION

• LACK OF CLOSE VENDOR - CONTRACTOR RELATIONSHIP

• LACK OF CONTROL OF SUBCONTRACTOR S

• EMPHASIS ON PARTS QUALIFY VAR IABLE BY PROGRAM

-i 6-
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ELEMENTS OF THE PROBLEM (CONTINUED )

S RELIABILITY PROBLEMS RESULTING IN:

• FLIGHT FAILURES AND ANOMALIES ATTR IBUTABLE TO PIECE PARTS

• EXTENSIVE REWOR K AND RETEST RESULTING FROM BAD PIECE PARTS
BUILT INTO VEHICLE EQUIPMENT

• COMMAND LEVEL ANGUISH OVER GO! NO GO FLIGHT DECISIONS
WITH KNOWN OR SUSPECT BAD PIECE PARTS

SAMSO EVE NTS LEADING TO NEW PARTS PROGRAM

• 1972 - 1976

• FAILURES, ANOMALIES, PROCUREMENT DIFFICULTIES

I PART REQU IREMENTS STANDARD DEVELOPED (SAMSO-STD -73-2)

• CLASS “S”(0038510) 111 MICROCIRCUIT LINE DEVELOPED

• SAMSO I NASA I INDUSTRY SPACE PARTS WORKING GROUP

1976 - 1977

• NEW FA ILURES, ANOMALIES, PROCUREMENT DIFFICULTIES

I COMMANDER ESTABLISHES SAMSO ! AERC~ PACE SELECT COMMITTEE

• INDUSTRY VIS ITS I PARTS PROGRAMS REVIEWED

I ALTERNATIVE STRATEGIES EXAMINED

• PREFERRED STRATEGY SELECTED

• MEETING WITH NASA, AGREEMENTS ON JOINT APPROACH

• MEETINGS WITH DESC I RADC

_________________________• - ~~~~~~~~~ •*—-.. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - • - - - - -
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NASA EVENTS LEAD INC TO NEW PARTS PROGRAM

I SIMILAR PROBLEMS WITH ELECTR ONIC PARTS , PROCUREMENT ETC

• NASA PARTS STEERING COMMITTEE

I NASA LINE CERTIFICATIONS

I NASA STANDARD PARTS PROGRAM ESTABLISHED

I NASA PARTICIPATION IN SAMSO I NASA I INDUSTRY SPACE PARTS
WORKING GROUP

• SAMSO I NASA MEET I NG I AGREEMENTS

NEW SAMSO PARTS P O L I C I E S

• USE OF CLASS S PARTS I REQUIREMENTS

I COORDINATED PROCUREMENT

I MANUFACTURER MONITORING

:4 
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J O I N T  S A MSO I NA S A PAR T S A P P R OA CH

I DEVELOP JOINT CLASS “5” (SPACE QUALIFY) REQUIREMENTS

• MICROCIRCUITS • HYBRIDS

• D IODES / TRANSISTORS • OTHER DEVICES

I INCORPORATE CLASS “5” INTO MIL SPECS

I DEVELOP CLASS “S” CERTIFICATION REQUIREMENTS

I SAMSO I NASA I DESC CERTIFICATIONS

• DESC I NASA I SAMSO CLASS “5” QUALIFICATIONS

I SAMSO I NASA I DESC BASELINE CONTROL

I SAMSO I NASA PREFERRED PARTS LIST

• STANDARDIZATION

• PROCUREMENT VOLUME

WHERE DO WE GO FROM HERE?

I IMPLEMENT STANDARD SPACE QUALITY (CLASS 5) SPECIFICATIONS

I INITIATE CERTIFICAT ION AND QUALIFICATION OF MANUFACTURERS

I IMPLEMENT COORDINATED PROCUREMENT OF CLASS S

• NEW PROGRAMS

• NEW BUYS FOR EXISTING PROGRAMS

• REQUIRE CONTRACTOR MONITOR ING OF CLASS S LINES

I EXPAND CLASS S TO NEWER TECHNOLOGIES

• • HYBRIDS

• MICROPROCESSORS/MEMORY DEVI CES

I 
___ -- - 
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Agenda Item 4.

MIL-M-38510D Class S Requirements; Test Methods
5004 and 5005 , MIL-STD-883 J . Egan , The Aerospace Corporation

Mr. Jim Egan , The Aerospace Corporation , included the following info r-
mation in his remarks on MIL-M-385 10D requirements.

“My objective here this morning is to review quickly the requirements
of MIL-M-38510D .

“ Where did the MIL -M-385lOD Class S part requirements come from?
First of all , you have to understand our intent . We are int ending to specify a
part for space app lications . We are not interested in a part for low-re liability
applications or for  moderately reliable military app lications; we are talking
about parts for space applications where the cost t radeoff s heavily favor the
use of the best part that we can buy . You should all remembe r that this is
what we are driving at .

“The Class S requirements in the specifications are designed to prevent
known problems. In general, each requirement matche s up to a problem we
have had one or more time s in the past . These are not things that were
invented without any real basis .

“The effecti veness of the Class S requirements is predicated on the
implementation of all of them. The re aren ’t any mag ic requirements in these
which can be imp lemented to the exclusion of the others . We are depending
upon the implementation of the entire specification and all of its requirements
to achieve this high quality.

“ Finally, the Class S requirements were derived from specifications
which we have successfully used in the past on prior space programs; they

reflect screening and test methods which have proven effective for us in the
past. The design and construction rules which are in the specification are in
the re to preclude known reliability prob lems. The established control

t 
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technique s that we have in there are thing s we have used in the pa st . All
these requirements have received extensive coordination with both our con-
tractors and manufacturers. There is nothing new in there.

“I have tried to summarize the Class S requirements by breaking them
down int o nine major categories , and they are shown in the vu-graphs .

1. manufacturing baseline
2. design and construction requirements
3. product assurance program
4. certification of manufacturers
5. Class S qualification requirements
6. wafer lot acceptance

7. Class S screening requirements
8. quality conformance testing

9. Government Source Inspection (GSI)

“ With regard to Par. 4 . 1.4 of MIL-M-38510D , the expression ‘govern-
ment designated representat ives ’ should be read as ‘contractors. ’ The terms
‘surveillance ’ and ‘monitoring ’ do not mean 100% witnessing necessari ly nor
do they mean that the inspector will perform these particula r tests . Rathe r ,
they mean the inspector will maintain cognizance of these tests that are being
performed on each lot , and he will check the result s of these tests as pe r-
fo rmed on each lot or relative to each lot ; and he may witness some of the
testing that is performed on each lot , depending upon what he feels is required
to adequately monitor these items .

“The words ‘up to 100%’ are key. The inspector accomplishes his
function as he deems it necessary by watching the inspections being accom-
plished , by repeating a portion of the inspections or by repeating the inspe c-
tions in their entirety. This is a function of what the inspe ctor thinks neces-
sary to do the job , and will be predicated upon his experience and the existence
of past problems. ”

(Repr oductions of the vu-graphs presented by Mr. Egan are given in the
six pages which follow.)

~2 1-

--  ---- 
~~-~~~~~

--
~~~~

—-—---



--~~~~~~~ - - -- -~~~~~~~~~~~~~~~~~ ---~~~~~ - - 

MIL-M-385I00 CLASS S REQUIREMENTS

DECEMBER 15, 1977

BASIS FOR MIL-M-385I0 CLASS S REQUIREMENTS

I CLASS S PARTS ARE INTENDED FOR SPACE APPLICATIONS WHERE COST TRADE -OFFS HEAVILY
FAVOR USE OF THE HIGHEST QUALITY POSSIBLE.

I THE CLASS S REQUIREMENTS ARE DES IGNED TO PREVENT KNOWN PROBLEMS.

I THE EFFECTIV ENESS OF THE CLASS S REQUIREMENTS IS PRED ICATED ON THEIR COMPOSITE
IMPLEMENTATION.

• THE CLASS S REQUIREMENTS WERE DERIVED FROM:

I SPECIFICATIONS WHICH HAVE BEEN SUCCESSFULLY USED ON PRIOR SPAC E
PROGRAMS.

I SCREENING AND TEST METHODS WHICH HAVE PROVEN TO BE EFFECTIVE.
• DESIGN AND CONSTRUCTION RULES WHICH PRECLUDE WELL KNOW N RELIABILITY

PROBLEMS.
I ESTABLISHED PROCESS CONTROL TECHNIQUES.
• EXTENSIVE COORDINAT ION WITH CONTRACTORS AND MANUFACTURERS.

MIL-M-385I0 D CLASS S~ REQUIREMENT S

S MANUFA CT U R I N G  BASELINE/PRODUCT CHANGE CONTROL

I DESIGN AND CONSTRUCTION REQUIREMENTS

I PRODU CT ASSU RANC E PROGRAM

• CERTIFICATION OF MANUFACTURERS

I QUALIFICATION TEST PER MIL-STD-883, METHOD 5005.4 (TW O LOTS)

I WAFER LOT ACCEPTANCE PER MI1-STD -883 METHOD 5007

I SCREENING PER MIL-STD-883 METHOD 5004.4

• QUAL ITY CONFORMANCE TESTIN G PER MIL-STD-883, METHOD 5005.4

I GOVERNMENT SOURCE INSPECTION.

‘Class S Replaces and Supe rcedes Class A in MIL-M-385I0 and MIL-STD -883 and Class S in
MIL-M -0038510.
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MANUFACTURING BASELINE

• MANUFACTURING FLOW CHART (APPENDIX A, PARA. 20.1. 3.2)

I ALL MANUFACTUR ING, INSPECTION, TESTING AND QUALITY VERIF ICATION POINTS.

• ALL POINTS WHERE MATERIALS OR ASSEMBLIES ENTER FLOW.

I KEYED TO CONTROLLING DOCUMENTS; TITLE. NUMBER AND REVISION

CHANGE CONTROL (MIL-M-385I00 PARA. 3.4. 2)

I ALL “MAJOR CHANGES ” IN DESIG N OR MANUFACTURING PROCESS MUST BE APPROVED
BY QUALIFYING ACTIVITY.

• EXAMPLES OF “MAJOR CHANGES” LISTED IN PARA. 3.4.2

DESIGN AND CONSTRUCTION REQUIREMENTS

I PACKAGE , (HERMETIC, NO ORGANIC OR POLYMERIC COATI NGS, OR DES ICCANT S,
MOISTURE CONTENT)

I METALS, (COR ROSION RESISTANT )

I DESIGN DOCUMENTATION (TOPOGRAPHY , SCHEMATIC)

S INTERNAL CONDUCTORS, (MATERIAL CURRENT DENSITY , DIMENSIONS)

• LEAD MATERIAL AND FINISH

I DIE PLATING AND MOUNTING (NO GLASS DIE MOUNTING)

I GLASSIVATION (REQUIRED, 600Q~ MIN. )

I DIETHICKNESS , (.OO6 INCH MIN.)

-23-
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PROD UCT ASSURANC E PROGRAM

I DETAILS OF PRODUCT ASSURA NCE PROGRAM REQUIREMENTS GIVEN IN MIL-M-3$510D
APPENDIX A.

I THE PROGRAM IS DOCUMENT ED AS FOLLOWS:

I DESIGN, PROCESS ING, MANUFACTURING INSTRUCTIONS

I IN-HOUSE RECORDS

I PRODUCT ASSU RANCE PROGRA M PLAN

I DETAILED SUMt~~RY PRESENTED IN TABLE I OF APPENDIX A.

CERTIFICATION OF MANUFACTURERS

I IN ACCORDA NCE WITH THE REQUIREMENTS OF MIL-STD -976

• REQUIRES THE ESTABLISHMENT AND iMPLEMENTATION OF A PRODUCT ASSURANCE PROGRAM

I PRE-SURVEY INFORMATION REQUIRED:

I PRODUCT A SSURA NCE PROGRAM PLAN

I MANUFACTURING BASELINE

I MANUFACTURER SURVEY BY QUALIFYING ACTIV ITY TEAM

I PERIODIC (SCHEDULED) POST CERTIFICATION AUDITS

• A CERTIFIED LINE SHALL CONTINUE TO MEET CERTIFICATION REQUIREMENTS WHEN OTHER
THAN CLASS S PRODUCT IS BEING MANUFACTURE D.

4’ ~24-
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CLASS S QUALIFICATION REQUIREMENTS

I PER MIL-STD-883B, MET HOD 5004.4

S REQUIRES CLASS S LINE CERTIFICATION AS A PRECOND ITION

I QUALIFICATION TESTS PERFORMED ON IWO CLASS S INSPECTION LOTS,
(UNIQUE LOT I AND LOT II SAMPLING)

I INCLUDES TIE FULL REQUIREMENTS OF GROUP A, B, AND D TESTS.

WAFER LOT ACC EPTANCE

I CONDUCTED IN ACCORDANCE WITH MI[-STD-883, METHOD 5007. I

I SAMPLE INSPECTION INITIALLY ; EACH WAFER ON RESUBMISS ION

I ACCEPTANCE TESTS: 
- 

-

I WAFER THICKNESS

• METAL THICKNESS
I THERMAL STABILITY
I SEM
I GLASSIVATION THICKNESS
I GOLD BACKING THICKNESS

• GOVERNMENTICON1RACTOR SOURCE SURVEILLANCE.

-25- 
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CLASS S SCREENING REQUIREMENTS

I CONDUCTED IN ACCOR DANCE WITH MIL-STD-883B~ METHOD 5004.4

I INCLU DES PARTICLE IMPACT NOISE DETECTION (PIND) TESTING AND TWO VIEW S AT X-RA Y

I BURN-IN WILL INCLUDE PDA (10%) AND DELTA LIMITS

I MAXIMUM INSP E CTION L O T S I Z E OF 600.

I LOTS MAY BE RESUBMIUED ONCE TOATIGHTE NED (3%) PDA.

I NO PRE- BURN- IN.SALLOWED.

I ANALYSI S OF CATASTROPHIC BURN-IN FA ILURES TO THE EXTENT NECESSARY TO —

IDENTIFY FAILURE MECHANIS MS.

QUALITY CONFORMANCE TESTING

I PERFORMED ON EACH CLASS S INSPECTION LOT.

I CONDUCTED IN ACCORDANC E W ITH MIL-STD-883B, METHOD 5005.4.

I NORMALLY INCLUDES GROUP A AND GROUP B TESTS ONLY.

I UTILIZES “LOT 2 AND SUBSEQUENT’ SAMPJJNG PLAN.

I REQUIRES MEASUREMENT OF INTERNAL WATER VAPOR CONTENT.
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GOVERNMENT SOURCE INSPECTION (PARA. 4. 1.4)

I PERFORMED BY GOVERNMENT PERSONNEL AND (WHEN REQUIRED BY CONTRACT)
GOVERNMENT DESIGNATED REPRESENTATIVES .

S WIU. BE PERFORMED ON EACH CLASS S INSPECTION LOT.

I APPLIES TO THE MANUFACTURING PROCESS FROM WAFER LOT ACCEPTANCE TO
SHIPMENT OF COMPLETED PRODUCT.

S REQUIRES THE GOVERNMENT INSPECTOR(S) TO:
I PERFORM SURVEILLANCE AND MONITORING OF, AS A MINIMUM:
I WAFER LOT ACCEPTAN CE
• IN-PROCESS DIE SHEAR AND BOND STRENGTH TESTS
I BURN-IN BOARD CHECKOUT
• GROU P B, SUBGROUP 2 TEST ING

I WITNESS OR PERFORM (UP TO 100%) VISUAL EXAM)1~~T1ON AT DIE INSPECTION
AND A T PRESEAL

I PERFORM A FINAL AUDIT OF DOCUMENTATION FOR EACH LOT.

-27-
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Agenda Item 5. —

Manufacturer Certification for Class S, MIL-STD-.976 ,
Certification Guidelines (EQE-44), Delta
Ce rt ification Cr ite ria L. Harniter , NASA/M SFC

Mr . Leon 1-lamiter summarized MIL-STD-976 , “Cert ifi cation Require-

ment for JAN Microcircui ts ;” DESC-EQE-44 , “Guideline s for the Imp lemen-

tation of Class S Microcircuit  Certification; ” and discussed what NASA con-

sidered to be a change f rom a Class A cert if ication to a Class S certification:

“What I am going to do is merely hi ghli ght the requirements which are

in the line certification document . Most of you are quite familiar with them

and I don ’t think this is the time or p lace to concent rate on a lot of details . I

am also going to exp lain to you a little bit about the guidelines we have pub-

lished and provide a copy to you on how the team will conduct line certification.
And then I have tabulated a list of the thing s we consider a delta from a Class A

certification to a Class S cert if icat ion, since some of you presently are Class A

certified . We want you to see what is really involved in t r ans fe r r ing  over to a

Class S.

“Now let me t ry  to emphasize a coup le of point s about line certification
before we look at the requirements.  Point 1. Line certification in no way is

intended to try to prescribe method s and technique s for you to build your

product. You are supposed to have the technical expe rt s required to design,
fabricate , and control your product .

“We all know that under ve ry strenuous pressure  to reduce the price ,
some part manufacturers  t ry  to shorte n the cycle from the start of a wafe r
until they shi p the product out the back door; they do all these kinds of things.
Quite frequently part manufacturers are forced into shortcuts and doing things
they real ly realize is not the best way of building a high qua lity device .

“ Now line certification is really a technique by which we try to assess
your processes , your capabilitie s , and your controls so they will result in
what we consider to be a high quality, Class S product.

-2 8 -
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“Many peop le seem to think we are really prescribing the way. I will

cove r th&s further in some detail. Even though we have guidelines,

we are still not prescribing your intimate approache s and technique s . You

are intended to have that flexibility.

“ Let’s look at the first requirement. Now a s I have said , MIL-ST D-

976; most of you remembe r the old NASA NHB . You received a copy of

MIL-STD-976 in your letter that came out concerning the meeting. It was

published in August . We ’ ve had meeting s around table s with many of you or

your technical representatives . We ’ve screamed, yelled , and pounded the

table. But basically we ’ ve got a document that I think we can really live with.

It undoubtedly will have some rough edges that we ’ll find as we get into the

program. It certainly is our intention, whereve r possible , to take the sand-

pape r and remove the rough edges .

“The scope of it thoug h is to estab lish requirements for certification

and for maintenance of manufacturing and testing facilities for the production

of JAN microcircuits .

“This document is divided int o general  requirement s and detail require-

ment s. In the general requirement s area , we talk about preaud it . Concerning

the need for a preaudit , we advise you on the kind of thing s you should do to

reque st and prepare fo r a preaudit . We ~ so refer to the product assurance

program which is a requirement of the general  specification and is compre-

hensive ly defined in Appendix A of MIL-M-38510D .

“Othe r kinds of things we have concentrated on during certification are

calibration and calibration technique s . These are all basics of the product

assurance program. In regard to your test facilitie s, we want to look at the

capability and the procedure s you use to be sure that they will in reality

implement the requi rements . Regarding design and construction baseline, as

you know, there are some criteria specified in the specification on desi gn

and construction. The re are many, many more that you and your people

have to have in the design and production of your devices. This is to con-

centrat e on those.

-29-
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“Then of course there is the actual performance of the audit . MIL-
STD-976 also te lls you how certification is granted . And it also tells you
how if you are bad boys you can lose your certification. So we feel it is im-
portant that you understand those ground rule s beforehand .

“In the area of the detail requirements, they are broken down into

systematic requirements that app ly to all classes of product . MI L-STD-976
doe s contain the certification requirements for all classes. At this meeting ,
of course , we are concentrating on Class S.

Jt~~~ the systematic area , it deals with the documentation, incoming
inspection, materials control , environmental control , water control , and ,
of course , testing . We are concentrating on both electrical and environmental
testing - -that you in reality have a failure analysis capability, to really
understand causes of failure , identif y the physics involved , and corrective
actions necessary to improve the product. There also would be handling and
t raining requirements.

“Next under the detail requirements we get into those things which are

peculiar to Class B and Class C. Let me exp lain what I mean by peculiar to
Class B and Class C. Everything that I’m cove ring here under detail require-
ments is cumulative and app lies to Class S. The things that are labeled to
Classes B and C are app licable when you are only Class B and C certified .
But they als o are app licable for Class S certification.

“And this concentrates on the processes and controls related to oxida-

tion , patterning, epitaxy, all these type s of things . Now if you will notice
there are some of the subjects of the same heading in the Class B column as
in the Class S column. An example is the CV plot in the Class B; it merely
prescribes that you have methods and technique s for doing your normal CV
plots . The CV plot under Class S says that you will have methods and tech-
niques for pe rforming it in accordance with a test method that is in a NASA
document. So where we have the same subject in a Class S as in a Class B
it is because it is in addition to or because it ha s some additional crite ria
involved with it. And it is not in itself a dup lication of what was covered in
Class B.
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“ Now as I have mentioned, many of you peop le have been through these

requirements; you are certainly familiar with the documents . We will enter-

tam questions later because we notice by some of the questions you ’ve sub-

mitted, you do have some concerns and some questions in these areas; some

of which are ve ry ea sily answe red and are probably only misunderstandings.

“ Let’s look at the next major document that was sprung on you ve ry

recent ly in the letter announcing this meeting. And that is the “Guidelines

for the Implementation of Class S Microcircuit Certification, ” DESC-EQE -44.

“I would like to show you exact ly how this document is organized. And

you may notice this is not carrying what we consider a normal military

documentation system number; because this is really an in-house work docu-

ment to be used by the certification team. Therefore , it is carrying a DESC

numbe r . And I would like to emphasize as many time s as necessary to get

across the point, that it means what the word says in the title : ~$ guideline s•~~
Not hard requirements, guide line s. The scope of the document is to provide

guidelines to the certification team for implementing the Class S certification

of microcircuit ma nufacturing facilities.

“Now what really is the purpose of the document? As you know, you
part manufacturers are scattered all over the country even though the .-e is a

predominance on the West Coast . But we have to put together teams. We

won ’t always have the same team , the same members of the team. And it

would not be fair to you, and it would not be fa ir to us, if when we say some-

one is Class S certified they do not all meet the same requirements. So the

purpose of the document is to try to bring uniformity to the team ’s assessment

of your capability to properly control your product so that it is a Class S
qua lity level.

“This document is somewhat divided up int o standard mil approaches

with the scope , the purpose , I went through. And then there is a set of

instructions. I would like to highlight a couple of point s that are in the instruc-

tions. The first point says this document does not contain everything the

- 
- 

certification team is going to look at. They can look at othe r things. Now we are
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not saying that they will look at anything beyond the scope of the tier of all the
document s involved .

“ What is the scope of all the tiers involved? It is MIL-M-38510; there

are some things in there that have to be looked at; MIL— STD- 883 has a
couple of methods involved, they have to be looked at to see that you really
have the capability of implementing and really meeting the intent of the
method . Appendix A of MIL-M-385 10, is the product assurance program; it
will be looked at. Then the re also is MIL-STD- 976 .

“ Now we think the key impo rtant point s related to wafe r fabrication,
to assembly of the device , and to the test and inspection of the completed
product are in this guidelines document . We tried to lift them out and cover
them.

“Those are the prime thing s they are going to concent rate on . But
there could be a few things that somewhere else in the document will be
looked at .

“The second major thing in the instructions of this document is that
these are recommended limits, measurement frequency, and record s for the

guidance of the team. These should not be considered ha rd requirements.
The team is encouraged to assess  the adequacy of the part ~~~~~~~~~~~~~~
proposed proce ss controls and techniques to be sure they really meet the
int ent of what we are after and will give us a good product. We want to do as
little meddling as possible in your process , provided it will produce a really
good , high quality , Class S device , and also provide consistent requirements
from one Class S manufacturer to another Class S quali fied manufacturer .

“I ’m not going to touch on all the different  items we have in this check-

list. I’m sure it would bore both you and me . But basically, the page of the
checklist is put together so it identifie s the item that we ’ re talking about ;
it tells you the test methods involved, and where we think there is a test
method you should be using or considering in your technique of performing a

process control. it has in the re recommended limits . It also has in there
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recommended measurement frequencies. If you can show us that you have a
different frequency that is doing the job that needs to be done , then that is
what the team is going to assess . The frequencie s we have in the re are the
kind of thing we think is the ideal approach , but for your particula r situation
it might not be.

“We want the t ype s of records that really ought to be recorded so both
you and us can look back at later periods of time to see how the processes
were controlled; and then there are also the findings that the team observe s
on each of their assessments of the process cont rols,

“ Let us move on and see what the delta certification requirements are
between an old Class A and a new Class S. Let me state a coup le of ground
rules relative to the certification . For you peop le who do present ly have a
Class A certification, if you would like to have that Class A certification
extended to Class 5, these are the things the team would normally look at just
to t ransfer it , because this is either a new requirement or some kind of a
change or alteration has been made in it since the Class  A certification
requirement.

“If you choose this approach , your new Class S granted this way would
still terminate the same time as the old Class A termination date . In other
words, if you had six months left on the old Cla ss A, you would still have
only six month s left on the new Class S; becaus e it is only assessing portions
of the requirements, not the complete requirements. It may ve ry- well be
that some of you peop le that have a Class A would prefe r to go on and have a
full 2-year , Class S certification. Then the team would do the whole Class S
certification, rather than the deltas that I have out lined .

“ Next , let ’s consider the die shear operation and the review of the die
shear test results . As you are aware , in this MIL-STD-976 we have in there
a requi rement on wire bond pull testing and die shear te st on a time basis for
the production line. So this would be looked at . The procedures for PIND
testing and review of PIND test results-  -now this is going to cause us a little
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problem at the beginning but the intent of this is that as we go down the road
we will be able to come in and look at PIND testing that you have done in
accordance with the new test method that is now in MIL-STD-883, which we

fee l has improved some of the inconsistencies that have pre vious ly existed
in FIND testing .

“We won ’t touch on all of these , I think it would take too long . We
will ident ify some of the provisions in the flow charts that would be necessary
to see if that the customer source or the Government Source Inspector is
notified so that he could perform surveillance or monitoring ove r certain
operations.

“There  will be procedures for test equipment verification and data
logg ing .

“We have here another two things that I think are very important :
( 1) incoming inspection procedures  and area for Class 5, and (2) procedures
for checking continuity of devices in burn-in fixtures .

“Since you buy lots of materials  for your whole plant , when they come
in they are not necessarily destined for commercial Class B or Class S or
what have you; we are not saying that you ’ve got to have something there for

incoming control; but we will require if you do not have, that there be certain
special controls on incoming materials before it enters the Class S line.
So that is a new item that we would look at .

“We have found also in the past that the re have been some problems
relative to peop le plugging in their devices in burn- in  sockets and having
good conti nuity of the supply voltages and all the input pins and output loading

of the devices . There will be a check made here of your program to keep
your burn-in sockets up to snuff and in good operat ing condition.

“Wafe r lot acceptance is required on all Class S lot s, and we would be
looking at all your methods , your techniques for implementing Method 5007 .

“We would also want to look at the DPA area . And DPA is a require-
rnent of subgroup B2 of Group B testing for Class S. It is done as a part of
qua lity conformance inspection .
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“We have covered the design construction requirements for MIL-M-

385 10D . In othe r words , there really is no point in certify ing your line as

producing a Class S device if there is something in that design or production 4

that doesn ’t meet one of these design and construction requirements of

MI L-M-385lOD . So that would be looked at .

“There are a few deltas that were added to the product assurance

program for Class S in Revision D that were not in Revision C of MIL-M--

38510 . These deltas would be looked at.

“That essentially would constitute the delt a thing s that would be checked

to extend a Class A certification to a Class S certification. H

(Reproductions of the vu-graphs presented by Mr. Hamiter are given in

the three pages which follow.)
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L . HA MITER
NASA/M SFc

M IL -STD-976 - - CERTIF iCATION REQU I REMENTS FOR JAN MICROC IRCUIT S
AUG . 31 , 1977

SCOPE: ESTABLIS H REQ UIREMENTS FOR CERTIFICATION AND MAINTENANCE OF
CERTI FICATION FOR MANUFACT URING AND TESTING FACI LIT IES FOR
JAN MICROC I RCUITS

GENERAL REQUIREMENTS : PRE AUDIT
PRODUCT ASSURANCE PRO GRAM
CALIBRATION
TEST FACILITIES , CAPABILITY AND PROCED URES
DESI GN AND CONSTR UCTION BASELINE
MA N U F A C T U R E R A UDI T
CERTIFICATION
LOSS OF CERTIFICATION

DETAIL REQUIREME NTS: SYSTEM - DOCUME NTATION
INCOMING INSPECTIO N
ENVIRONMENTAL CONTROL
WATER CONTROL
TESTING - ELECTRICAL AND ENVIRO NMENTAL
FAILURE ANALYSIS
HANDLING
TRAIN IN G -

M I L -STD -976 - - CERTIFICATION REQU IREMENTS FOR JAN MICROC IRCUITS ,
CONTINUED

DETAIL REQUIREME NTS , CONTINUED

CLASSES B AN D C CLASS S

OXIDATION SUBSTRATE MEA SUREMENTS
PATTERNING PINHOLE AND CRACK MEASUREMENTS
EP ITAXY STABILITY
JUNCTION CV PLOT - NHB 5300. 4(3G ) - 6041B
META L L IZAT I ON WAFER DEFECTS
CV PLOT PHOTORESIS T PIN HOLES
GLASSIVAT I ON MAS K S
WAFER TH INNIN G STACKING FAULT - EPI
SCRIBING /DICING METALLIZAT I ON STABILITY
DIE MOUNTING SEM - PROCEDUER S
INTERCONNECT MO UNTING CONTROL OF ASSEM BLY AREA
INTERNAL VIS UAL BONDING AND STRE NGTH
SEAL I NG DIE MOUNT STRE NGTH

INTERNAL VISUA L
PIND TESTING
INTE R NAL WATE R VAPOR
MAINTENANCE OF CERTIFICATION
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HAM1TER
NASA! MSFC

GUIDELINES FOR IMPLEMENTATION OF CLASS S MICROCIRCUIT CERTIFICATION
DESC - EQE - 44

SCOPE: PROVIDE GUIDELINES TO THE CERTIFICATION TEAM FOR IMPLEMENTING

CLASS S CERTIFICATION OF MICROCIRCUIT MANUFACTURING FACILITIES

PURPOSE: ESTABLIS H UNIFORM APPROACH FOR TEAM ASSESSMENT FOR CERTIFICATION

INSTRUCTIONS:

CHECKLIST: ITEM
TEST MET HOD
RECOMMENDED LI MITS
MEASUREMENT FREQUENCY
RECORDS
FINDIN GS

NOTES:

DELTA CERTIFICATION REQUIREMENTS FOR CLASS A TO CLASS S

DIE SHEAR OPERATION AND REVIEW DIE SHEA R TEST RESULTS .

WIRE BOND PULL OPERATION AND REVIEW PULL STREN GTH TEST RESULTS.

PROCEDURES FOR PIND TEST AND REVIEW PIND TEST RESULTS .

• CONTRO L S AND DATA ON MOISTURE CONTENT OF PARTS .

GLASSIVATION LAYER INTEGRITY CONTROLS AND DATA .

META L PACKAGE ISOLATION TEST AND DATA , AS APPL I CAB I,E .

INSPECTION VERIFICATION(S) PROCEDURES .

IDENTIFY PROVISIONS FOR CSI IGS I IN MANUFAC T URING FLOW CHART .

PROCEDURES FOR TEST EQUIPMENT VERIFICATION AND DATA LOGGIN G.

OPERATOR TRAINING PROCEDURES AND RECORDS.

INCOM ING INSPECTION PROCEDURES AND AREA FOR CLASS S.

MANUFACTURING BASELINE FOR CLASS S.

_ _  
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PROCEDURES FOR CHEC KING CONTINUITY OF DEVI CES IN BURN-IN FIXTURES.

WAFER LOT ACCEPTANCE IMPLEMENTATION PER MET HOD 5007 .

SEM INTERCONNECT BONDIN G PHOTOS .

DPA (QUA LITY CONF . GPI~ TES ’:) PROCEDURES .

CL IANL IN E SS REQU IREMENTS .

DES IG N AND CONSTR UCTION REQUIREMENTS OF 38510

IJELTAS TO PRO DUC T ASSURANCE PROGRAM.

I
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Agend a Item 6.

Class S Qua lification Process  . R. Grillrneie r , DESC

Mr . Ray Grillmeier, DESC , discussed the steps to receive Class S
manufacturer certification and a Quali fied Products Listing :

Figure 1.

STEPS TO RECEIVE CLASS S MANUFACTURER CERTIFICATION
AND QUALIFIED PRODUCTS LISTING (QPL}

MANUFACTURER REQUESTS IDESCI SAMSO! NASA TEAM WRITT EN NOTIFICATION
AUD IT AND SUBMIT S ....ØJAUD ITS MANUFACTURERS 

_~~~~~ TO MANUFACTURER THAi
REQUIRED INFORMATION PRODUCT LINE(S) AND AUDITED LINE(S) ARE
TO DESC PRODUCT ASSU RANCE PROGRAM CERTIFIED

MANUFACTURER PERFORMS JDESC REVIEW S TEST RECERTIFICATIO N ONA
MIL-M -385100 QUALIFI- RESULTS AND ISSUE4._ir~.. WO YEAR BASI S. MAINTE-
CAT)ON TESTING AFTER tQPL-38510 LISTING I NANCE EVERY SIX MONTHS.
HE RECEIVES AUTHORIZA - QUALITY CONFORMANCE
TION TO TEST FROM DESC. ESTING PERIODICALLY.

‘This is a summary on how to receive Class S certification and Class S
qualification.

1. First of all, you must tell us that you want an audit . Before we
will pe rform the audit , you must send us certain information such as a
program plan , calibration information, testing information, and you also
must tell us what products you wish to qualif y. For example, if you wish to

[J- 
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have us look at a line for a particular product and there is no MIL-M-38510
specification for the product , there is no sense in us auditing the line .
Howe ve r , if a specification for a product is in a rough draft form we will
perform the audit .

2 . If the preaudit information is acceptable , a joint team of DESC,
SAMSO, and NASA will perform the audit.

3 . If there are no problems , you will receive a written notification
that your line is certified .

4. Af te r  your line is certified , you will receive an authorization to
test from DESC . You have to have the line certified for Class S and Class B.
The re is no such thing as Class  S cert if ication without Class B certification .

5. Once you receive the authorization to test , the testing is pe r-
formed .

6 . After  the testing is completed , you send us a test report . Afte r
the audit, the most important information you send us is the test report
because we go ove r all test reports with a fine tooth comb.

7. If the information is acceptable , your product is listed on
QPL-385 10.

8. To retain the QPL listing, you have to have recertification on a
two-year basis , there is a line maintenance performed every six month s,
and you must perfo rm quality conformance testing on your product periodi-
cally. “

-40-

- -



Figure 2.

C L A S S  S

1. PRODUCT MUST BE FROM CLASSES S AND B CERTIFIED LINE FOR APPLICA BLE
TECHNOLOGY.

2. INSPECTION LOT FORMATION (REQUIRED BY 4.3.3, MIL-M-38510D).

3. SCREENING TESTS (100%) METHOD 5004, MIL-STD-883B (4.4.2, MIL-M-38510D)
(ALL PRECOND ITION INC TESTS USED FOR QUALIFICATION MUST BE PERFORMED
ON ALL APPLICABLE JAN MICROCIRCU ITS A FTER QUALIFICATI0f~ 14. 3, Mft-
M-385l0Di.

4. PASS QUALIFICATION TESTS.

NO1L A lL SCREENING, QUALIFICATION AND QUALIFY CONFORMANCE TESTINGr MUST BE PERFORMED ~ F A TEST LABORATORY WHICH HAS DESC-EQE
SUITABILITY FOR THE 4.1, MIL-M-38510D)

“Now we will discuss the testing part. Again the product must come
from a Classes S and B certified line. First , inspection lots are formed,
then all the devices go through a screening test . Thi s is a 100% test.

“If you bias the qualification sample to qua lify the product, you must
do those particula r tests from then on . If you perform a special test for
qualification, you have to keep performing the test until it can be proven you
don ’t need the test .

“Of course , you have to pass the qualification test to be listed on the
QPL. Another important thing is that all screening, qualification, and quality
conformance testing must be performed at a test laboratory which has
laboratory suitability from DESC-EQE for the particular test method and
test condition . The laboratory suitability has to be for the specific test
method and test condition . ”
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Figure 3.

QUALIFICATION TESTS

PART I LISTING , QUALIFIED PRODUCTS LIST (QPI) 38510D

1. FULL QUALIFICATION

2. DIE RELATED QUALIFICATION
e 3. QUALIFICATION 8Y EXTENSION

4. OTHER LEAD FINISHES

PART II LISTING, QPL-38510D

QUALIFICAT ION NOT ALLOWED BETWEEN TECHNOLOGY GROUPS OF A PPENDIX ~(4. 4. 2. 5, MIL-M-38510D)

“There are two types of qualifications for QPL listing : A Part I li sting
and a Part II listing. The Part I listing is for the parts that have passed all
the environmental tests and electrical tests . The Part II listing for Class B
is for 22 devices that have passed the electrical tests . No environmental
tests are required . The Part II test is to verif y that your dice meets the
electrical requirements . However , for Class S the 22 device testing for
Part II does not app ly. We will get into Part II listing requirerrents a litt le
later.

“ You cannot perform die related qualification and qualification by
extension between technology group s . This means that if you qualif y a linear
product , you cannot use this qualification for die re lated qualification or
qualification by extension to a CMOS product or to a TTL product . So you
have to review the technology groups in Appendix E (4 . 4. 2. 5 ., MIL-M-
385 1OD) . ”
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Figure 4.

TO RECE IVE C L A S S  S Q P L - 3 8 5 l 0 ,  PART I L I S T I N G

1. FULL QUALIFICATION (NOT QUALIFIED FOR CLASS B PART NUMBER ON QPL-38510,
PART II (3. 1. th, METHOD 5005, MIL-STD-883B)
A. FORM TWO SEPARATE CLASS S INSPECTION LOTS (INSPECTION LOTS IL1 AND 112).

B. PACKAGE TYP E AND DEV ICE TYPE IN IL1 PACKAGE TYPE AND DEVICE TYPE IN 112.

IL SCREENING GROUP A 
,, 

GROUP B (CLASS S) . LOT I SAMPLING ___ GROUP D
METHOD 5004 METHOD 5005 METHOD 5005 PLAN METHOD 5005

IL.2 ...._. SCREENING 
= 

GROUP A _ ,,. GROUP B (C LASS S) .Ø LOT 2 SAMPLING
METHOD 5004 METHOD 5005 METHOD 5005 PLAN

“If you have no product listed on the QPL, how do you qualif y the
product?

5First of all , you must form two Class S inspection lots: Inspection
Lot 1 (IL1) and Inspection Lot 2 (IL2 ). These two inspection lots must come
from two separate wafe r lot s. This is for qualification.

“Also , the package type and device type in each of the inspection lots
have to be ident~~al . You cannot have a flat pack in Wafe r Lot 1 and a DIP
in Wafe r Lot ~ for these tests .

“IL 1 goe s through screening, Group A and Group B tests . There are
two types of Group B: a Class S, Group B and a Class B, Group B. The
devices have to go through the Group B, Class S tests .

“For the Group B, Class S tests , there are two samp ling p lans . Lot 1
has to go through the Lot 1 Sampling Plan . Lot 1 Sampling Plan is a tighter
sampling plan than the Lot 2 sampling p lan.
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“Also in Inspection Lot 1, the devices have to be subjected to Group D,

environmental tests . It has to be proven that the package will meet the

environmental requirements (i . e., salt atmosphere and moisture resistance.)

“Inspection Lot 2 is simila r to Inspection Lot 1, except that the Lot 2

sampling plan is looser than Lot 1. The whole idea of this is to prove that

you have the capabilities to process two lot s which can pass the app licab le

tests .

“You do not have to perform the Group D tests on Inspection Lot 2. ”

Figure 5.

TO RECEIVE CLAS S S QPL -3 85 10, PART I LISTING (CONTINUED)

2. DIE RELATED QUALIFICATION (QUALIFIED FOR CLASS B PART NUMBER ON QPL-38510,

PART I) (3. l.1.a . METHOD 5005, MIL- STD-883B).

A. PARAG RA PHS “L a” AND “1. b” ABOV E A PPLY.

B. PACKAGE TYPE AND DEV ICE TYPE FOR IL~ AND 112 MUST BE I DENTICAL TO

QUAL IFIED CLASS B PART NUMBER.

C. PACKAGE TYPE AND DIE MUST MEET CLASS S REQUIREMENTS.

D. FLOWS FOR IL1 AND 112 IN PARAGRAPH 1 IS THE SAME EXCEPT GROUP D

TEST ING NOT REQUIR ED.

“If you have a particula r part number listed on the QPL, Pa rt I for

Class B, and yol; wish to receive Class S qualification for this part number,

what do you have to do?

“ First of all , the two inspection lot s which we discussed previous ly

must be formed. The parts must be subjected to the tests that we showed

before .

I
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“IL 1, package type and device type , and IL2, package type and device
type , must be identical to the package type and device type qualified on
Part I. And what we mean, is that is you qualified a 14 pin dip white ceramic
package which has a solder seal , and so fo rth, then the Class S package has
to be this package . Also , it must be the same device type with the same die .

“And again , the package type must meet the Class S requirements .
You may not be able to use a part number on Part I, and a particular package
listed on Part I for Class B , for Class S qualification because the package
qualified may have a glass frit seal (black ceramic) with the leads extending
through the g lass seal . This is not allowed for Class S. Therefore , be sure
that the package type meet the Class S package requirements.

“The die must also meet Class S requirements. The die listed on
Part I for Class B may not meet the Class S requirements. Therefore , the
die Class S requirements must be taken into consideration (1. e., the minimum
metalization thickness).

“The one set of tests that you do not have to perform again is the
Group D tests. You have already proven that the pac kage will meet the
Group D tests . If the particular package has already passed the environmental
tests , why do them again? ”

Figure 6.

P A C K A G E  TYPE P A C K A G E  TYPE
MIL-M-38510D C D

DEVICE TYPE 14 PIN DIP 14 PIN FP

M38510D100101 FQ

M38510D10020 1 FQ 
-

M38510D100301 DR
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“We wi ll explain the full qualification, die related qualification a little
more fully.

“ For example , suppose you perfo rm the full qualification (FQ ) tests
on a 14 pin DIP M385 10/ OO l Ol  de vice . FQ means you ha ve performed all
the electrical tests  and all the environmental tests ,

“Suppose you also have performed all the full qualification tests on
the M3851 0/ 0O2 O 1 de vice in the D package. Again all the electrical and all
the environmental tests were performed. You have proved that the package
(package D) with the particular die, M38510/00201 die, can meet all the te st
requirements. Now you can start talking about the die related tests . You
can perform only the die related tests, for example, with the M385l0/OO3Ol

die in package C because you have already proved that the package C will
meet the environmental requirements. So why do the moisture resistance
and the salt atmosphe re tests again? Therefore , you have to perform only a
die related test to have the part listed on the QP L.

“Also , we have what is called quali fication by extension. You have
already tested the package and have already tested the die , so why not receive
qualification by extension? Howeve r , there are certain requirements you
have to meet to receive qualification by extension.

‘So if you have M3851O/OOlOl products listed on Part I in a D package
type, you can receive qualification by extension without any further testing if
you meet certain requirements .

“Look at this matrix. You can have the M38510/OOZO1 part listed by

extension because you have already tested the pad age and the die. So
essentially you can have all six parts in the matrix qualified if you m€et
certain requirements.  The re are the requirements:
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Figure 7.

PART I L I S T I N G , QPL-385l QD

3. QUALIFICATION BY EXTENSION - IS ALLOWED IF:
(4.4.2.5.2, MIL-M-385100)

A. IDENTICAL DIE MASKS

B. OPERATING JUNCTION TEMPERA11JRE Ti AT RATED POWER AT MAXIMUM
OPERATING TEMPERATURE FOR NEW D IEIPACKAGE TYPE COMB INATIOt4
DOES NOT EXCEED TJ (MAXIMUM RATING SPECIFIED) MINUS 10°C.
EXCEPTION:

NEW D IF/PA CKA GE TYPE COMB INAT ION EXCEEDS Ti MINUS 10°C.
GROUP B-5, METHOD 5005, MIL-STD-883B 

- 
-

C. PACKAGE TYPE PREVIOUSLY QUALIF IED.
EXCEPTION:

NEW DIE AREA IS LARGER THAN DIE AREA PREVIOUSLY QUALIFIED
IN APPLICABLE PACKAGE TYPE. GROUP 8-6 METHOD 5005,
MI L-STD -8838.

EXCEPTION:
PACKAGE TYPES NOT PREV IOUSLY QUALIFIED. GROUP D,
METHOD 5005, MIL-STD-8838

“A. Identical die masks . The die mask for the 14 pin dip may not be
the same as the die mask for the 14 pin flat pack for certain
reasons.

B. Ope rating junction tempe rature requirements .
C. Package type previous qualified .

“Suppose your part does not meet the operating junction temperature
and you want to have qualification by extension on the part. What do you have
to do? You have to perform the Group B-5 tests , which are essentially
life tests . You may have had the package type previously qualified bu it may

• have been with a smalle r die . Now you may have a diffe rent device type
with a large r die in the package. What will happen to the die when you per-
form certain environmental tests , such as constant acceleration?
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The refore , you must p rove , for example, that the die will not fly off . And ,
of course , if the package type is not previously qualified you have to perform
the Group D tests , which are all environmentals.”

Figure 8.

PART I L I S T I N G , QPL-385 10D

4. QUALIFICATION OF OTHER LEAD FINISHES.

GROUPS B-3, D-3, D-5. (4. 4.2.5.4, MIL-M-38510D)

A. PACKAGE TYPE MUST BE QUALIFIED.

B. TEST S INGLE DEVICE TYPE WITH NEW LEAD FINISH.

NOTE QUALIFICATION OF NEW LEAD FINISH ON THIS PACKAGE TYPE MAY
BE GRANTED FOR ANY DEVICE TYPE LISTED ON QPL-38510D IF
REQUESTED

“ There is qualification of othe r lead finishes . Suppose you have a
particular package qualified (i .e., a 14 pin dip with tin p lated leads) and you
would like to qualif y solder dip leads . What do you have to do? All you have
to do is test one device type with the new type of lead finish . You would have
to perform certain tests (i . e., tests , solderabi lity, salt atmosphere) .  Once
you qualify the new lead finish on the particular package , you can receive
qua lification for that lead fi nish on every device type in that package which is
listed on the QP L. “ 
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Figure 9.

TO RECEIVE CLASS S QPL -3 8510D , P A R T  I I  L I S T I NG

1. QUALIFIED FOR CLASS B PART NUMBER ON QPL-385100, PART I (20.2,
APPENDIX D, MIL-M-38510D)

2. PACKAGE TYPE AND DIE TYPE MUST MEET CLASS S REQUIREMENTS.

3. SEND FOLLOWING INFORMATION TO DESC-EQE
A. REQUEST CLASS S, QPL-38510D, PART II LISTING. MUST BE FOR

DEVICE TYPE AND PACKAGE TYPE QUALIFIED IN PARA 1.

B. QUALIFICATION TEST PLAN FOR METHOD 5005, MIL-STD-883B

C. BURN-IN/LIFE TEST SCHEMATIC

D. APPL ICATION FOR QUALIFICATION TEST, DESC FORM 36A

“ How do you receive Part II li sting? I think this is of the most
interest for the part manufacturers  here . Again , we have to have the Class

- B part number listed on Part I (we are talking about the package type and
the die) and the package type and the die must meet the Class S requi rements.
For example , glass frit with the leads sticking out of the sides are not
allowed. All you have to do is:

1. Request the listing.

2. Send us a te st plan showing how you are going to perform the
tests for the Part I li sting . 

- 

-

3. Send us the burn- in/ l i fe  test schematic if it is diffe rent than
previously submitted . If it lb the same , just tell us so then it doesn ’t have
to be resubmitted .

4. Send in an application for qualification testing.

5. The only way to be listed on Part II is with the understanding
you are going to t ry  to qualify your part for Part I listing. The refore ,
you also have to send an app licat ion to test. ”
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Agenda Item 7.

Part Type s of Current and Future Interest . • . . L. Hamiter, NASA/MSFC
A. Borofsky, The Aerospace
Corporation

Mr . Leon Hamite r , NASA/MSFC , identified the devices that NASA is

standardizing in their standard parts program. He said they were requiring

NASA contractors in new projects starting with the Space Telescope Program

and others to use the NASA Standard Parts List. He pointed out the following :

“This list shows the i t~ ms that are now on MIL-STD-975 and the items

being considered as candidates to go on MIL-STD-975; so these are the parts
that we are vitally interested in getting someone on Class S QPL so that the

users  will readily have a supplier for the parts .

“You should all be familiar with MIL-STD-975 which is the NASA

Standard Part s List as this time . And I’ m going to talk primarily about

Grade 1 because Grade 1 in microcircuits is synonymous with Class S. Thi s

list does have a Grade 2 listing in it , but Grade 2 is for noncritical equipment.
Grade 1 is for very critical equi pment .

“The items that are alread y on the MIL- STD- 975 are the A-series of

CMOS. I’ll not go through all the numbers here , they are in the handout . ”
(The three pages which follow, )

“Some of you may not be aware , these parts (12 diffe rent sets of B

series, CMOS devices) are now being covered by slash sheets to MIL-M-3851O.

They are in the slash 170 series . Specification 170 through slash 182 will

cove r the 12 diffe rent sets of B serie s , CMOS devices .

“Some of you have participated in coordination meetings on 170. DESC
has the draft  on 170 through 174 to send out now for your comment s . We
have a schedule for preparing the others , which should all be out by mid-
to late 1978.
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“We are interested in part manufacturers moving ahead to get Class S
qualified for the devices we see on this list. ”

Mr.  Arnold Borofs ky, The Aerospace Corporation, gave some visibility on

the part number s and technolog ies that SAMSO and The Aero space Corporation
are interested in seeing Class S sources on.

“ What we have here is a draft of part type s that are used oi the major
technology families. You will note if you compare the list which was just
presented by Leon Hamiter , NASA/MSFC , that almost all of those parts do
appear on this list. There is a hig h degree of commonality involved here .

“There is an intense effo rt underway to come up with a preferred por-
tion of what we are going to present to you . In this case we do need the
manufacturing industry to help. In fact , some of you have already been asked
to give us some input . What we would like to do is to cut down the numbers
of part types that are being shown to you to a manageable few that will fulfill
the functional needs . We will start with what Leon Hamiter presented as a
starting point , but we may have to expand our list . We do need an input from
you part manufacturers.

“We are attempting to accomplish this by the end of the first  qua rter .
We are also asking contractors for their help in the standardization approach.
We ’ll get back with all of the interested part manufacturers here today with
these lists as we modif y them for your continuing comment in this regard .

“We are not presenting anything here today except the TBD (To Be
Determined) relative to the LSI types of microprocessors, and so fo rth . The
reason for that is that most of these items are not on the computer . To use
what I had , I would give you a disproportionate view of really what life is .
There are microprocessors, RAMS , interfaces , and all kind s of specials
which are current ly being designe d in . We will have that ava ilable to you in
the near future .
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“Here is a list of all the CMOS devices that are current ly being used in
the program. Most of these are A ’ s. I have left off the five-digit ones
because we aren ’t prepared to talk about them.

“Simi larly on LS we have a great representation of product availability
which is being used . It is our intention, as far as dig ital circuits are con-
cerned , to limit the preferred list to the CMOS and LS families .

“These lists show the othe r standard TT L. There are a fair numbe r of
type s which are used .

“This is a large variety. Our task of try ing to develop a standard
preferred list for the newer programs is one of essentially taking this list
and with manufacturers’ and contractors ’ inputs coming up with a list which
we can call our preferred list. We are working actively in this area and we
will be communicating with you on what we have on this chart as we get this
work completed . ”

(Reproductions of the vu-graphs presented by Mr. Hamiter are given in
page s 1 throu gh 3 which follow; reproductions of the vu-graphs presented by Mr.
Borof sky are given in pages 4 through 6 which follow.)
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L. HAMITER
NASA! MSF~

NASA STANDARD MXCR OCI RCU IT S - GRADE 1 (CLASS S)

APPROVED

C MOS - A-SERIES

GATES - 4O~ IA , 4012A . 4O 2 3~~, 4OOOA~ 4001 A , 400ZA , 4025A , 4019A , m d  4007/i

BUFFERS - 4009/i . 4010/i , 4049/i , 4050/i

FL IP ..FLO PS - 401 IA , 4027A

COUNTER /DRIVERS - 4017/i, 40L8A ~ 4020A , 402ZA , 4024/i

SHIFT REGIS TER - 4006/i , 4014/i , 40 15A , 4021/i , 40 31/i

CANDIDATES

CM OS - B-SERIES

GATES - 40818 , 40828 , 40718 , 40728 , 40 7 08, 40868

ENCODERS /DECODERS - 4532B , 4555B

BUFFERS AND Th1VERTERS . 401098. 4502 B
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CANDIDATES

MULTIVIBRATORS - 40968 , 401748

LATCHES - 4099B , 4508B

SCHMITT TRIGGERS - 40938 , 401068

MUX / DEMUX - 40978 , 40257B

REGISTERS - 40948, 401005 , 401058

COUNTERS - 401618 , 40 193B

ARITHMETIC CIRCU ITS - 40 1018 , 40 18 1B , 45278

LPSTTL AND STTL

FLIP -FLOP - 54LS114

GATES - 54L502 , 54LS27 , 54LS266 , 541.551 , 54586

SHIFT REGISTE RS - 54LS 195 , 54LS395

DECOD ER S - 54LS42

ARITHMETIC UNIT S - 54LS 181 , 54S182

DATA SELECTORS /MUX - 54LS153 , 54S 15 1

COMPARATOR - 54LS85

SCHM ITT TRIGGER - 54L .S132

MULTN IBR ATOR - 54LS 123

COUNTER /DRIVERS - 54LS290 , 54S140
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LINEARS

741 , 1 08A , 723 . 710 , 118 , 102 , 2700 , 2520

ANALOG SWITCH ES

DC 140/i , 191A , 30 1 A , 501/i

MICROPROCESSORS AND PE RIPHERAL

CMOS — 1802 , 182 1 , 1822 , 1823 , 183 1 , 1852 , 1853 . 1856 , 1 857 , 1859 
—

TTL - 2901 . 2902 , 2905 , 2909 , 2914 , 29 18 , 29720 , 54LS214

12 L - SBP 9900 . SB? 9818 , SBP 9753
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A . Borofsky
The A~’rospace Corporation

SAMSO CANDIDATE CLASS S PARTS

• DRAFT List: COMPOSITE OF PARTS USED BY MAJOR SAMSO PROGRAMS CURRENTLY
UNDER CONTRACT .

• HIGH DEGREE OF COMMONALITY WITH NASA LIST.
• FULL COORDINATION AND FINALIZATION OF THIS LIST IS PLANNED TO OCCUR IN

1st. QUARTEI~ 1978.

• A CONCENTRATED cFFORT IS UNDERWAY TO ADD LS I DEV ICES TO THE LIST.

CMOS

41j00 4023 4053 4532
4001 4024 4061 4539
4002 4025 4063 4555
4004 4027 4066 4556
4006 4030 4067
4007 4(131 4068
4008 4032 4069
4009 4035 4071
4010 4036 4073
4011 4037 4075
4012 4040 4078
4013 4041 4081
4014 4042 4096
4015 4043 4098
4016 4044 4502
4017 4046 4508
4018 4047 4512
4019 4049 4514
4020 4050 4515
4021 4051 4516
4022 4052 4520
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00 42 124 165 242 395
02 5! 125 166 243
03 54 132 169 251
04 55 138 173 253
05 73 139 174 257
08 74 145 175 258
10 75 148 181 259
11 83 150 182 266
12 85 151 190 273
13 86 153 191 279
14 90 154 192 280
20 92 155 193 283
21 93 156 194 293
22 95 157 195 295
26 96 158 196 298
27 107 160 197 365
30 109 161 198 366
32 112 162 221 361
37 122 163 240 368
40 123 164 241 393

54
00 25 70 112 163 298
01 26 72 116 164 ~66
02 27 73 120 165 367
03 30 74 121 166 368
04 32 75 122 173 564
05 37 76 123 174
06 38 77 125 175
07 40 79 132 180
08 42 80 145 181
09 43 82 148 182
10 44 85 150 183
11 45 86 151 193
12 46 - 90 153 195
13 47 91 154 196
14 48 92 156 197
16 49 93 157 198
17 50 95 159 202
20 51 96 160 265
21 53 97 161 271
23 54 1(A 162 279
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00 43 74 121
01 44 78 122
02 46 85 123

03 47 86 138
04 51 89 154
10 54 90 164
12 55 91 165
20 71 93 193
30 12 95
42 73 98

00 37 133 174 258
02 40 134 175 260
03 51 136 181 280
04 64 138 182 288
10 65 140 188 472

11 74 151 189 473
20 86 153 194 481
22 109 157 195 482
30 112 158 251
32 113 163 257
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LINEAR S

555 545140 109

556 55107 110

710 55108 111

711 55113 118

723 55114 140-X

741 55115 2108A

747 lOlA 2520

3045 102 2600

7831 106 2700

7832 108A

MEMORY DEVICES
MICRO PROSSESOR S
INTERFA CE CIRCUITS

SPECIAP.S

T. B. D.
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Agenda Item 8. 3 -
Responses to submitted questions W. Aston, The Aerospace

Corporation

Mr . Bill Aston, The Aerospace Corporation, pointed out that in the - 
-

meeting invitation letter it was requested that que stions on the new Class S
space pa rts documentation be submitted in advance. He said he had received
a s igni f icant  numbe r of questions , which together with answers , were grouped
into four  categories : general  questions and answers , which were those
questions that did not pertain specifically to any one of the three documents ,
and those questions directed spe cifically to one of the three documents:
M I L -M -38 510D , DESC -EQE-44 , or MIL-STD-976 .

These submitted questions were presented and discussed , and answers
ar e re produced in the pages which follow and in the ensuing sequence:
genera l , MIL-M-385 10D , DESC-EQE-44 , and MIL-STD-976 .

Subsequent to this meeting, SAMSO and NASA have recommended
cer ta in  chan ges to MIL-M-38510D and MIL-STD-883B. Refer to Appendix C.
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GE NERAL

QUESTION 1

We interpret  the requirements for S leve l certification as applying

continuously for all product run in those certified areas . Howeve r , ele-
ments of S le ve l qualification and processing noted in MIL-M-385 10D ,
MIL-STD-976 and DESC-EQE-44 which specifically app ly to qualification

and processing for “S level only ’ will only be app lied to those specific S

le ve l devices being processed. Other items built on those same assembly
lines will not necessar i ly have the same constraints applied. We would

like confirmation that these latter assumptions are correct .

AN SWE R 1

Exact dup lication of S controls is not intended when non-S product is

being produced. The specifi c di f ferences  which you intend to use for non-S
product should be identified in your baseline process documents. The

de gree of diffe rence should be such that adverse impact to JAN ’ s product
cannot occur .

QUESTIO N 2

In the Class B market, it took several years befo re the use of Class B
JAN product became mandatory. Is the Government taking any measures to

shorten the transition period for Class S product?

ANSWE R 2

Yes , Class S is SAMSO policy. As soon as Class S parts are on the
QPL , they will be required for new procurements.

QUESTION 3

During this t ran sit ional pe ri od, what will be the Government ’s pro-
cu rement policy in obtaining product when there are no qualified parts or
slash specs in existence? What priority will be e stablished for “S equivale nt”
and/or  “monitored line ” during the interim?
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ANSWE R 3

Class S is SAMSO/NASA policy. Class S equivale’t will be procured

until Class S par ts  are on the QPL.

QUESTION 4

Can the Class S market be identified at this time ?

ANSWER 4

We will try to develop the market data. This will be further amplified

in a later answer. 3

QUESTIO N 5

What is the Government’s current position on the joint certification
team concept for both Class B and Class S?

ANSWE R 5

Class B certification is the responsibility of the Defense Electronic

Supp ly Center. Class S is a joint responsibility of SAMSO , DESC, and . -~

NASA; howe ver , Class S certif ication includes Class B certification.

QUESTION 6

When will the finalized certif ication requirements and guideline s be
made avai lable to industry ?

ANSWE R 6

The certification requirements were released in Octobe r 1976 . The
guideline s will be available in January 1978.

QUESTION 7

Whe n will the certification team begin Class S audit s and what criteria

will be used for establishing priorities concerning visits to the various
manufacturers ’ faci l i t ies?
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ANSWE R 7

The class audits will be started in January 1978 . The priorities are
assigned based on NASA and SAMSO needs , the company ’ s readiness for
cer t i f i ca t ion, arid the companies which apply.

QUESTION 8

Whom do we contact to schedule an audit?

ANSWE R 8

Defense Electronics Supply Center .

QUESTION 9

A lthough not presently a Class S requirement, 100% nondestruct wire
pull is being invoked by Gove rnment contractors  in association with Class S
procurement . What is SAMSO , et al . ‘s present and future position with
respect to nondestructive wire pull?

ANS WE R 9

The 100% nondestructive wire pull is not required by MIL-M-385 10D .
While conceptually any 100% test is better than samp ling, we are not satis-
fied that equi pment and techniques are universal ly available to make 100%
nondestructive bond pull testing cost e ffective for all app lications .

QUESTION 10

Generally speaking , we feel that somewhere in the Class S procedures
the specific issue of manufacturers ’ exceptions, as they may relate to their

pa rticular product , should be addressed. That is , there should be a way to
specify in the Class S documentation, a method wherein a manufacturer  can
formally explain and just i fy  reasonable departu re s from the exact specified
flow when said manufacturer can clearly demonstrate to all parties concerned
that the intent of the Class S procurement will stil l  be met . Some exam p les

could involve the time , temperatures, and electrical ‘onditions of burn- in.
C ombination of A C/ D C  temperature test ing,  certain aspects of environmental
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screening or assembly conditions , or tolerance var ia t ions  related to a

sp eci f ic process  (e . g . ,  method 5007 limits as app lied to a different wafe r

i so la t ion  p r o c e s s ) .

ANSWE R 10

No.

QUESTION 11

Will  SAMSO , et al ., continue to allow its contractors  to procure hi-rel

parts to various h i - re l  s c r e e n i ng /t e s t  requirements from manufacturers

who do not have line cer t i f ica t ion? If so , what is the estimate of how much

longer  thi s prac t ice  will continue ? Doe s SAMSO, in fact , have a time table

under which they are operating when the y anticipate procuring all re ievant
components exclusive ly from cer t i f ied lines? If so , will they share that time

table with the manufacturing community ?

ANSWE R i i

SAMSO intend s to promote the use of qualified MIL -M-385l0D , Class S

parts  from c e r t i f i e d  line s by all of its programs and contractors . Qualified

— Class  S parts wi ll be added to SAMSO pre ferred parts list and , therefore ,
p r e f e r r e d  ove r non-Class  S par ts .

QUESTION 12

What will  SAMSO do in the event of a conflict  between the potential

availability of a device which o f fe r s  superior  system performance, but ia
only available from a manufacture r or manufacturers  who do not have line

cer t i f ica t ion?

ANSWE R 12

If the program des ign  requirements were such that supe rior device
per formance  were essential  and time constraints  pre vented qualification to

the full  Class  S requirements , SAMSO would procure the parts  to require-
ments equivalent  to Class S.
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QUESTION 13

Will SAMSO, et al ,, comment on the component manufacturers ’ argu-

ment that it is extremely difficult  to meet all requirements of Class S flow
and certification on fabrication lines that simultaneously produce standard
products for commercial  and industr ia l  app lications?

ANSWER 13

We did not anticipate that commercial  and Class S products could be
intermingled in the assembly and test areas; howe ve r , they may be corn-
patible in the wafe r fabricat ion area .

QUESTION 14

What are SAMSO, et al.’s contingency plans in the possible event that
there may be certain necessary components which are simply not available
with Class S flow from a certified Class S line ?

ANS WE R 14

We would attempt to buy to requirements as close to Class S as
possible .

QUESTIO N 15

How does SAMSO , et al ., intend in the future to outline its general
hardware requirements so that manufacturers  can objectivel y assess market
potential and make the necessary decisions to resolve whethe r pursual of
Class S business certification, etc., is a business strategy in which they can
just if y part icipat ion?

ANSWER 15

SAMSO/AW p lans to forecast  the market  to the best of its ability
recognizing evolving technology, program unc e rtainty, etc. We will also
be relying on contractor and manufacturer  inputs . Thi s information will be
disseminated  as soon as available . We are encouraging manufacturers to
obtain Class S certif ication and qualification of those devices for which they
foresee space or launch vehicle applications .
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QUESTION 16

If a package has more than 18 pins , is rebonding pe rmitted?

ANSWE R 16

No.

QUESTION 17

Is x - ray  required prior  to final electrical?

ANSWE R 17

The x- ray  tests may be performed in any sequence after serialization.

QUESTION 18

0 .Is the 250 C, 240-hour accelerated life test required?

ANSWE R 18

Paragraph 3. 8. 2 of Method 5005. 4 of MIL Standard 883B provides an
alternative to the 250 °C accele r ated li fe test .
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MIL-M-385l0D

QUESTION 1

There are indications that Par. 4. 1. 1.1 of MIL-M-385 10D really
app lies -~nly to the conventional or Kilborne sty le flat pack . We feel that

the wording of that paragraph shou ld be clarified to make that applicability

totally defined if that is what is desired .

ANSWER I

App lies to metal flat packs which contain g lass-to-meta l seals .

QUESTION 2

At present , Par. 3 .4. 1.2.5 of MIL-M-38510D states that line certi-

fication reaudit frequency is to be negotiated between the manufacturer and

the qualif y ing activity. We feel that in the interest  of standa rdization a

specifi c period should be established. We suggest eve ry year that this audit

should be done by a joint team composed of DESC , SAMSO, and NASA . This

certi fication should also suffice for customer cer t i f ica t ion requirements of

MIL-Q- 9858.

ANSWE R 2

Normally every two years. Maintenance visits (spot check) schedule
will be dete rmined and coordinated with the manufacturer.

QUESTION 3

Par. 4.1.4 of MIL-M-385 100 indicates that there are mandatory

Government source inspection surveillance points . We feel that the whole
question of “surveillance ” must be clar ified. We interpret “surveillance ”

to mean that Government inspectors can observe those areas listed in

Par. 4. 1. 4. Howe ver , these surve i llance s will not be a mandato ry inspec-
tion gate. If 100% mandatory ins pection gates we re intended by Par . 4 .1. 4,
there would be major cost and schedule impacts on devices supp lied to those

requirements. Additionally, discussions with De fense Contract Adminis t ra t ive
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Service (DCAS) indicate that their current  staffing le vels are totally inade-
quate to support 100% mandatory inspection point s especially on an around-
the-clock manufacturing basis . It would be most difficult for DCAS to up-
grade their staff ing le vels suff icient ly to cove r a program of the anticipated
scope of Class S.

ANSWE R 3

The language in this paragraph is enabling . The actual leve l of inspection
which will be performed will be as specified ir .  the contract in the case of CSI
or lette r of de legation in the case of DCAS .

QUESTION 4

Par. 4.1.4 of MIL-M-38510D furthe r mentions a requirement for

Government surveil lance in fabrication areas .  Due to the highly proprietary
and sensit ive nature of wafe r fabrication , we will  not allow ~~~~ source in-
spection in the fabrication areas . We feel that adequate surveillance is 

. 

-

maintained by means of the year ly line cert if i cation and our own continuous
internal  quality audits .

ANSWE R 4

Government surveillance is not required in the wafe r fabrication areas.
Lot acceptance may be done in a separate designated area .

QUESTION 5

Par . 3.4 .6 . 1 of MIL-M-385 10D indicates that wafe r fabrication
records must remain with mater ia l  throughout the processing cycle . Again ,
due to the highly proprietary nature of such data , we would not allow that
mate rial to freely flow with the devices throughout their processing cycle .

ANS WE R 5

It is not necessary  for the wafe r fabrication records to accompany
the lots throughout the entire process including assembly; howeve r , lot
identi ty is r equired and records should be maintained so as to demonstrate
confo rmance to all of the process baseline steps . A separate trave le r
identif y ing the diffusion lot may be used in the assembly areas .
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• QUESTIO N 6

Par. 4.3.6 of MIL-M-385 10D imposes a requirement for verification

of electrical equipment prior to each use. We feel that the re quirement as

presently stated tends to be vague. We would propose that it read, “ electrical

test equipment shall be verified prior to the electrical testing of each separate

device type through 25 C C testing of one correlation sample. ”

ANSWER 6

The equ ipment must be checked prior to use for its intended purpose.

Correlation samples may be used to verif y prope r equipment functioning .

QUESTION 7

Par . 4. 6. 1.2. 1 requires that failure analysis be performed on all

catastrophic rejects.  We feel that the failure analysis should only be required

when catastrophic rejects exceed 3%. Fai lure analysis of a sing le reject

usually prove s to be statistically inconclusive and of litt le real value .

ANSWER 7

Failure analysis is necessary even on individual devices as potential

reliabil ity problems may be uncove red . The fa i lure analysis may be limited

to a quantity and degree sufficient to establish failure mode and cause.

QUESTION 8 
-

Par. 4.6.1.2 of MIL-M-385 10D states that a supplier cannot perform

burn-in othe r than that specified . We strong ly feel that there are technically

justifiable reasons for utilizing a “ pre-burn-in ” as a standard in process

test for some product families. For example , some linear devices are

inherently prone to early parametric drift  followe d by stabilization of those

parameters . By performing this “ pre -burn-in ” , these linear devices are

moved into a region of parametric stability. We further propose that it be

specifically mentioned in the individua l slash sheet for a device when and

under what conditions this “pre-burn-in ” is allowed.
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ANSWE R 8 - 
-

Pre-burn- in  is not permitted . If certain s t resses  are required as

part of the manufacturing process the reasons for this must be reviewed by

the cer t i f icat ion team.

QUESTION 9

Par . 3. 5. 1 of MIL-M-385 l0D prohibits sealing temperatures below

750°C, which in turn disallows use of the ve ry reliable solder glass seal
package. It is our understanding that this requirement was imposed to

eliminate use of those packages with potentially high moisture content .

What moisture content level , if any , would be acceptable to the Government
0such that the 750 C requirement could be deleted?

ANSWE R 9

The 750°C requirement was based on the results of the Class A coordi-

nation meeting which was he ld in Washington. This requirement was insti-
tuted to preclude a number of known failure mechanisms. We are studying

othe r ways to specify high reliability pa ckages . Additional inputs will be

most hel pfu l.

QUESTION 10

Par. 3. 5. 1 of MIL-M-385 l0D prohibit s the use of desiccants for Class

S product. Newer desiccants  and the methods of using the m have solved the

problems normally associated with desiccant s and therefore  we question the
j us t i f i ca t ion  for this restr ict ion.

ANSWER 10

If the desiccants are not properly activated , they may emit moisture.
We are unaware of any totally reliable method of using desiccants. If the

packaging is done properly, dessicants should not be needed .

i 
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QUESTION 11

3. 1.3(B) limits the inspection lot size for Class S to 600 devices at

serialization. With today ’s equipment, a single operator can process in
excess of 1500 devices on a sing le machine during a sing le day for all
assembly ope r ations . Our recommendation is to eliminate the numerical
restr ict ion on lot size and limit lot sizes by the numbe r of de vices which
can be p rocessed by one ope rator on a sing le machine during a sing le day.

ANSWER 11

In principle we agree , but there are other considerations such as
samp le size and accept/reject  le vels . The original 600-piece size was
based on our assessment of a sing le operator , sing le shift production. We
must reassess the considerations app licable to dete rmination of the inspe c-
tion lot size fo r Class S.

QUESTION 12

What is the rationale for precluding Class S from the alternate
screening procedu res of Method 5004 ?

ANSWER 12

We are not satisfied that the alternate screening procedures are
equivalent.

QUESTION 13

Reference Par . 3. 1. 3. 6 regarding lot size requirements. We foresee
the occasion , particularly as it involves fabrication of LSI type devices ,
where the operational time frame restrictions governing lot sizes as speci-
fied in this paragraph will result in impossibly small quant ities of units to
handle with reasonable logistics through additiona l testing and screening.

Can we not find a way to satisf y the common processing traceability required,
yet preclude the very real potential of 1 to 10 piece lot sizes?

j a
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ANSWER 13 . 
-

This problem appears to be exceptional. We recognize that some
types of LSI devices may require changes in some of the provisions of
MIL-M- 385 1OD .

QUESTIO N 14

Reference Par. 4. 6. 3 regarding PIND testing . The conductive par-
ticulate contamination proble m is one which must be e liminated from h i - rd
component s . PIND testing represents  to date the best available screen for
this type of defect , but its limits of sensitivity and effecti vity are still sub-
ject to imprecision. PIND should be utilized 100% , and the recommended
flow is potentially a reasonable place to start , but why can ’t we maintain,
at least until more working expe rience is gained , flexibility in judgment of
actual results on a lot-by-lot basis? For example , shouldn ’t it be allowable
for a manufacturer to conduct an actual failure analysis of failing devices,
potentially subject to a materials  review board (MRB),  be fore final lot/
jeopard y lot rejection is imposed on parts per the suggested flow?

ANSWE R 14

There will be no changes at this time ; howe ve r , at a later date changes
will be considered in the light of these recommendations. F~ i1ure analysis
is encouraged.
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MIL-STD-976

QUESTION 1

Paragraph 5. 3 . 16 of MIL-STD-976 requires charts of on line bond
pull testing data . We propose to keep thi s information in record form only.

ANSWE R 1

Records , if used , should be complete and adequate to show trends ove r
a sufficient period of time. Summaries are desirable; howeve r , the raw
data should be available to the certification team.

QUESTION 2

Paragraph 5. 3. 18 of MIL-STD- 976 requires that PIND test records
must be maintained on a running average. We would not maintain data in
this manne r due to the severe logistical constraint s. However , we would
maintain data for individual lot s a s required per method 2020 of MIL-STD-883.

ANSWER 2

A running average is not required . Records shall be maintained
including package types that are being considered for certification. The
certification team will re view the latest (3) months records .

QUESTIC N 3

Paragraph 4. 1. 3 of MIL-STD-976 is unclear regarding a manufactu rer ’s 
-

certification status for le vel B and C if he loses Class S certification. We
propose that a manufacturer be allowed to keep le vel B and C certification If
he meets all requirements for those leve ls even if he loses his S le vel
cert ificat ion.

ANSWER 3

The manufacturer will be allowed to keep le vel B and C if he meets
all requirements for those le vels. -

-- - — - — -
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DESC-EQE-44

QUESTION 1

Parag raph 3. 1 say s that the certification assessment should include
but not be limited to all of the items in the check list. We feel that the words
“but is not limited to ” should be deleted . There should also be an additional
sentence which state s that additional suggestions may be made ove r and above
what is shown in the check list. But under no circumstances are these to be
construed as mandatory requirements imposed upon the manufacturer.

ANSWER 1

The certification guide line s are used by the certification team as an
internal document and represents good industry practice. We will use these
as a measure of the manufacturer ’ s ability to consistently produce Class S

• quality parts.

QUESTION 2

On page 2 of the draft , all of the environmental controls should be - -

shown as weekly rathe r than daily, and should be shown as record rather
than chart .

ANSWE R 2

Daily checks are recommended for the (3) most critical areas . The
balance is weekly. The records , if used , should be complete and adequate to
show trends over a sufficient period of time . Summaries are desirable;
howe ve r , the raw data should be avai lable to the certification team.

QUESTION 3

On page 3 particle count is indicated as a weekly test. We feel this
should be month ly. In fact , our records and our data furthe r indicate that we
have sufficient cont rol to go bimonthly. Alto , all data should be recorded.
The last item on that page indicates that the sealing chamber should have a
particle count . We feel that this should be changed to lidding station rather
than the sealing chamber.
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ANSWE R 3

The use of the guidelines by the certification team is covered by the
answe r , A - i , above. Clarification of the terminology relating to “ sealing
chamber ” will be done by the certification team.

QUESTION 4

On page 4, ~t indicates that resistivity is to be measured daily at the
work station and weekly for return wate r . We feel that this should state
“monitored on a 24-hour basis at the discharge ” with a requirement for
recording daily. Most manufacturers have a permanent meter on their die-
charge line but are not set up to monitor at the work station. The monitoring
of the re turn  water allows adequate assurance when coup led with the moni-
toring at the discharge. Again , this and the other resistivity measurements

should be recorded .

ANSWER 4 ~

- -

The certification team will determine the adequacy of the resistivity
measurements.

QUESTION 5

On page 6, the re is a requirement for oxide defects monitoring. We
pe r form this on an eng ineering basis but do not feel it should be done on a
lot by lot, basis .

ANSWER 5

Monitoring on a lot by lot basis is considered necessary for oxide
defects.

QUESTION 6

There is a requirement on page 7 for measurement of photo-resist
thickness after the development and post bake . We feel that this is a require-
ment that is unnecessary and does not add anything to the reliability of the
wafe rs in question. Also , etching temperatures will be verified but will not - 

-

be re corded.
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ANSWER 6

Monitoring the photoresistant thickness on a weekly basis indicates
the measure of control afforded by the preceding process steps. Certifica-
tion is based on an overall evaluation by the certification team. The guide -
lines will be changed to eliminate the need to record the etching temperature.

QUESTIO N 7

On page 8, we feel it is totally impractical to perform any of the lot-
by-lot tests. Neithe r these nor the implant depth will be measured. We
perform these tests on an engineering basis but do not feel it should be done
lot-by- lot.

ANS WE R 7

The frequency of these tests will be reviewed for adequacy for Class S
certification; howeve r , it is fe lt that measurements are needed for production

• control purposes .

QUESTION 8

On page 9, the monitoring of substrate temperature , metallization
annealing, and classification composition will be monitored but not recorded.

ANSWER 8

We would pre fe r to see the data recorded . Variations to the guidelines
will be considered by the team.

QUE STION 9

On page 10, the charts should be changed to records .

ANS WE R 9

The records , if used , shou ld be complete and adequate to show t rends
ove r a sufficient period of time . Summaries are desirable ; however , the
raw data should be availab le to the certification team.
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Agenda Item 9.

Open discussion . . W. Aston , The Aerospace Corporation,
Lt .Col . K . Blakney, SAMSO/AWS R ,
J . Egan , The Aerospace Corporation ,
R . Gri llmeier , DESC ,
L. Hamite r , NASA/MSFC ,
L. Murphy, Hq/NASA
A. Bor ofsky, Aerospace Corp

Bill Aston , The Aerospace Corporation , stated that in the sp irit of the
meeting, the pane l would do its best to answe r the questions as f rankly and
honestly as possible ; howe ver , he pointed out that there may be questions for —

which the pane l is not completely sure of the answers or for which the pane l
is not complete ly coordinated . He said the panel reserved the right to modi-
fy its answers in the published minutes of the meeting .

- ~~~~~~~~~~~~~~ -fl’- - -~~~~~-- -~~~~



QUESTION:

“There are systems manufacturers who, for various reasons , do not

have full  confidence in the JAN program. They pract ice fi nding exceptions

in existing slash sheets; they specify minor exceptions to avoid use of the 
jQPL system as it exists for a variety of reasons.  That t ype of thing defe at s — 

-

the parts nianufacturers’ desire to invest in Class S qualification. A re you

going to discip line the system well enoug h to compensate for the dollar

investment  that has been made? We need assurances that will happen to —

supp o rt the program. Also , what will  the customers ’ marke t  hold for QPL S

pa r t s ? ”

ANSWER:

Leon Hamiter,  NASA/MSFC

“I think we all recognize  that the in-between period is very dif f icul t .

We have to have the in-between period unti l we get the Class S QPL items.

It is a chicken and egg situation that we are deal ing with. We are  t ry ing to

expedite the chicken hatching on out, which is getting on the QPL. The faster

we can get it hatched out , the sooner some of these new projects  can specif y

Class S parts . But in the meantime, they will specif y to a contractor  print .

Many contractors wou ld lik e to order A o r S par ts .  They can ’t order these

parts because they are not available . I don ’t have a simple answe r to your

quest ion because there jus t  is no simp le answe r .

-80-

I



— --- - - - - --
~

—
~

— - - S -  —-~~~ ~~~~~~~ - ~~~~~~- -~~~~~~~~ -~~~~~~~ -

QUESTION :

“It is a long route. And I think by having it a long route it undermine s

the system because on the two device types , by the time you get your listing,

you wil l  already be locked into contractors ’ control drawing s. I think what we

really need is a fast route to get to Class S QPL II because you pick up the

advantage of everyone performing to a detai led e lec t r ica l  specification , p lus

you have al l  the per formance  requi rements , p lus you have all  the uniformity

of mark ing . I th ink  we ought to re - th ink  what is needed to get in the Class S

QPL II , because the re are a lot of othe r th ing s on the negative side which will

affect procurement.”

ANSWER :

Bill  Aston , The Aerospace Corporation

“I think that this is an excellent suggest ion and one which will  be carefully
examined. The real purpose of this meeting is to hear such comment s.

SAMSO is evolving f rom the use of a Class B, Class A kind of system which

really didn ’t work very well . The di f ference  between now and before is that we

have command leve l policies from both ourse lves  and NASA . We have a working

relationship with DESC and RADC which we real ly didn ’t have before. Conse-

quent l y, we can make rather rap id changes in requirements  once we are sati s-

fied that the re is a better course to follow. “
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QUEST ION:

“ Who is going to monitor these equivalent ‘flows ’ during the interim

time f rame ? ‘~

ANSWER:

Bill Aston ,  The Aerospace  Corpora t ion

“We wil l  t r y  to get the contractors  to do the moni tor ing.  The p rime

cor -t ractor  is functioning under the direction and survei l lance of the Air

Force prog ram office and The Aerospace  Corporation who oversees the

contractors . “

A N S W E R :

Leon Hami te r ,  NASA/MSFC

“This  expedited Class  S Part II QPL listing requires  const ra int , good

intentions , and c e r t a i n l y some in tegr i t y from both Gove rnment and industry.

We ce r t a in ly are willi ng to consider  ways to do it. We don ’t want to get

ripped off by someone who wants to make a quick  buck and delive r poor

q u a l i t y  products  and g ive  us a bad name . ”
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QUESTION:

“It take s a big investment  for a supp lier to get on the Class S QPL .

I th ink most supp liers are willing to make that investment . Sometimes we

have parts in the QPL that don ’t pay for themselves, parts  that we get very

little mi leage out of. Would SAMSO consider central  procurements where

SAMSO/NASA would provide incentive s by g iving manufacturers  orders  and

then stocking the parts for SAMSO / NASA programs?  Is SAMSO/NASA

contemplating anything li ke t h i s ?”

ANS WER:

Larry Murphy, Hq . /NASA

“For the last two years NASA has been stud ying the possibility of

consolidation on an agency basis . The outcome of this re view p laces the

program managers right in the middle of a liability s ituation; consequent ly,

the program managers at NASA centers  did not encourage NASA to pursue

this course. It is now NASA ’ s policy to encourage program consolidation ,

such as the Viking program, in lieu of an agency procurement. It would be

ideal to get a hig h ret  dis tr ibutor  involved with minimum investment and

responsibility by the government.”

ANSWER :

Leon Harniter,  NASAfMSFC

“If the legal aspect can be worked out with DESC , NASA is considering

ordering some RFQ ’ s on a competitive basis whereby NASA could buy and

pay or hel p pay for the qualification of some of the parts NASA is interested in .

NASA may have to overcome some legal or adminis t ra t ive restrictions against

the RFQ ’s. ”

~ •
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ANSWER:

Bill Aston , The Aerospace Corporation

“SAMSO and NASA are serious enoug h about ordering the RFQ ’s that

both SAMSO and NASA have bud geted money in this f iscal  year for the Class  S

part s RFQ ’ s . ”

QUESTION:

“What would constitute a Class S equivalent certification? ”

ANSWER:

Leon Hamiter,  NASA/MSFC

“The re isn ’t any Class  S equivalent  ce r t i f i ca t ion. So far , we haven ’t

recognized the DESC drawing as a document for a Class  S part . It is ve ry

eas y for a contractor who is try ing to buy an equivalent part to require that 
- 

—

nonstandard  mic roc i rcu i ts  be boug ht f rom a line that is line certified . This 
- 

-
~

is what NASA requires .  Sometimes NASA has to waive that because there is a

new technology that no one has been cer t i fied  on . But we have had a numbe r of

par t s  for the shuttle program that were bought off of a certified line that

didn ’t have a mi l i ta ry  or NASA detail specif icat ion . The same kind of thing

can exist here . I don ’ t see the need for  a Class S equivalent cert if ication.

Our real need is for some type of equivalency for buy ing the end item, the

part numbe r .

I



—

QUESTION:

“In one of the other charts , it was shown that in order to get on the
Class S QPL II, a par t manufacturer would have to have the Class B qua li-
fication. I think that would be OK for many part s that are on Class B now.
But new products coming out would not have the Class B qualification. Most
of us would not go through two qualifications to quali fy the pa rt . I think it
will be a long time before new products are on the Class S QPL. How do the
two product line s come toge ther?”

ANSWER :

“If a part manufacturer is not on the Part I Class B QPL, then he
wi ll not be on the Part II Class S QPL. He can , howe ve r, do the testing and

• go directly on to the Part I Class S QPL. ”
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QUESTION:

“Some par ts  of these cer t i f icat ion guide line s are quite qualitative

and subjective. Some items are hi ghly questionable and not clear cut .

Also conficts may occur among team members. How will this be hand led ,

and how will it af fect  the cer t i f icat ion? “

ANSWER:

Bill Aston ,  The Aerospace Corporat ion

“We have wres t led  with the question of how do you grade the report

card . We feel that before we get to such a point , if indeed we can , we

need some experience.  It wi ll be on an ind ividua l basis . I might clarify

another point . The certification team will not make the final determination

as to cer t i f ica t ion  or no cer t i f i ca t ion .  That will be made by SAMSO/NASA/

DESC joint ly. But not necessar i ly by the team members th emselves . We

will review the fi nding s of the team. The purpose of developing the guide lines

and making them available to part manufacturers  was as Leon Hamite r stated

in his presentat ion.  We fe lt very s trongly that part manu facturers  should

know what the team is looking for , the kinds of thing s the team is looking at .

We are t ry ing the best we can to keep th ing s in the ope n and where we are

ta lk ing  to one another as responsible peop le.

“The fir s t  Class S audit will  be with RCA .”
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QUESTION:

“Could Que stion 3, MIL-M-385l0D , indicate that for the use of a
Class S part on diffe rent contracts that you will have different le vels of
surveillance or inspection?

“If that is the case , how doe s that contribute to a standard flow whe re
— 

you have one type of processing or one control of processing ? Or eve n stock-
ing and procu ring for invent ory which I believe is the end r e su l t ?”

ANS WE R:

U. Col. Ken Blakney, SAMSO/AWSR

“It is intended we will have a sing le set of requirements that will be
imposed on all prime contractors for this. And once again we will have to
manage deviations to them. ”

QUESTION:

“Does this mean you wi ll have a sing le letter of delegation as long as
that part is on the QPL to infinity, independent of the program it is appearing
in? ”

ANSWER :

Lt. Col. Ken Blakney, SAMSO/AWSR

“Yes , that is one of the possibi litie s. It hasn ’t been negotiated with
DLA (Defense Logistics A ge ncy) and so fo rth .

-87 

-_ _ _ _

L — ~~~~~~ 
5- _s~~~~~~~~~~~~ ~~-r~ a~~-~~~n

- - - -  - —
~~~ 

-
~~~~

— 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~ -~ 

_ _ ___
~~ 



- - _ _ _ _

QUESTION :

“Will that sing le letter of delegation, assuming it does ha ppen, remain
consistent among all manufacturers? h1

ANSWER:

U. Col. Ken Blakney, SAMSO/AWSR

“It is intended that it would. Once again, we will manage it to the best
of our abilities. We are considering here more that the prime contractors
will be doing the levels of inspection we are talking about here , rathe r than
delegation to a gove rnment agency.

QUESTION:

“We can ’t overestimate the fact that if you are looking at this as a
standard program then ultimately you will have a distributor for stocking.
This whole thing is totally unworkable if that is what you are aiming at .
Peop le will say that distributor built them to that contract specification and
it did not have this or this , therefore I cannot use that . It defeat s the whole
purpose of the standa rdized flow , that you have one agreed upon standard
flow. What you have is a bunch of custom parts again. ”

ANSWER:

Lt. Col. Ken Blakney, SAMSO/AWSR

“Not if the standardization was imposed upon the distributor. We are
going to t ry  to avoid custom parts . ”
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QUESTION:

“One of the prob lems that you are going to have is that now you are

going to reduce the levels of interpretation to each of the resident CSI inspec-.

tors . If we are in troub le with the CSI inspector, he can make our lives

miserable. Plu s the fa ct you also then restrict us to his working schedule.

If he chooses not to come in on third shift , and we want to run on third shift,

then we are stuck. We can only do things when he is available to come in.

And this damage s our scheduling and everything else . If you leave it as sur-

veillance and enabling , you leave us open to all kinds of abuse. ”

ANSWER:

Lt .Col. Ken Blakney, SAMSO/AWS R

“I understand your concerns ; I am going to t ry  to work those items

with the requirements we lay on the prime contractors . ”
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QUESTION:

“If you lay it on the prime contractor and he makes the decision , he is
going to CSI instead of GSI. Then you have spoiled the standardization system .
We won ’t be able to do anything. I was discus sing the possibility of us going
into a stocking program ourselves . We are going to have to depend then upon
GSI to do that. And then we are going to be limited by the fact that if the GSI
doesn ’t ha ve delegat ion, we are going to have to come to you and ask you for
permission to make runs for stocking; and say that with no program in
mind , you are going to have to authorize delegation through DESC. And then
DESC is going to have a proble m. They are going to ask if-they have money
to afford this . You have a problem in the way you are stating this particular
item .”

QUESTION:

“The problem goes a little further than that. Let us assume we get
DCAS surveillance , and we go into a stocking program, and then a prime

contractor come s in and says I want to buy parts , but I want CSI on it and
precap visual , Is there a major problem in ty ing down specifically what it is
that will be done and then say ing flat out that is what it is and say ing there is
no de viation for any contract?”

ANSWER:

Lt .Col. Ken Blakney, SAMSO/AWSR

“ Yes , we are going to attempt to deve lop the standard set of require-
‘I ments , which would be laid on the prime contractor and/or  delegated to

DCAS and that certainly is where we are heading .

COMMENT FROM AN MANUFACTURING REPRESENTATIVE :
“The basic proble m is that until you get to that point you are not

going to have a program. ”
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QUESTION:

“I understand for Class 5, GSI is already imposed upon the inspe ction--

sampling and acceptance. But now you say you are going to take it to the

program and let them make a decision on whether they want CSI or GSI when

we already have a QPL Class S upon which you said GSI is imposed. ”

ANSWER:

Lt. Col. Ken Blakney, SAMSO/AWSR

“I don’t believe GSI is presently imposed to the degree of Class S.

It has to be delegated to DCAS. It is only enabling in MIL-M-385l0 so that
you know what we are intending . It does not impose it on either DCAS or

the contractor . Those are separate actions . ”

QUESTION:

“In regard to what you say, let’ s look at Par. 4.1.4, MIL-M-38510D.
I think it is very specifi c on whethe r GSI is imposed or not . ”

4 . 1.4  Govc rrmu! nt .our te i ns p e c t i on  1,,r c l a s s  S. Fur ~.fl~ li C ISM. S inspe C t ion lot ,
gov eriss. ~nt p.~r.nnne I and ot h .~r go v er lvse nt des i gn ate d repre .i~nta t i ve .  (wh en required by
con trac t or order) , w i l l perform s u r v ei l l a n c e  and m o n it o r i n g  fu n c t i o n ,  re la ted  to inspec-
t ion., a ssembl y. an d wale r  t a b r i ca t ion  fro m w~i f er  t ot accep t ance through shi p.ent of the
completed product.

“It says ‘will per fo rm. ’ It doesn ’t say ‘shall be able to , ’ or ‘may at
their option , ‘ or ‘shall according to the program. It says ‘will. ’

“We assume that GSI is mandatory. I don ’t see the purpose in having
a nonstandard standard part . It you start  lea ving the opt ion out, and say
maybe we ’ll invoke CSI on it , whe re is the incent i ve to get things done in the

stocking p r o g r a m ? ”

ANSWE R:

Lt .Col. Ken Blakney, SAMSO/AWSR

“We understand those concerns. We have more homework to do in
that area. ”
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ANSWER:

Bill  Aston ,  The Aerospace Corporat ion

“The key in the answer and what we were attempting to achie ve in

Par. 4. 1.4, is to enable contractor people to perform some of these inspec-

tions or monitoring ; possibly we didn ’ t state it adequate ly. Contractor

inspect ions  did not exis t  in any of the previous re vis ion issuances of MIL-

M-38510. It always referred to the Government only. The phrase, ‘other

Governme nt designated repre sentat ive s ’ me ans contractor people.

“What we have t r ied to achie ve is a step in this direction. We just

simp ly can ’t get to the ultimate or utopia of consolidated buys by NASA and

SAMSO for all  p rograms-  -that just isn ’t the way the world is structured today.

So what we are t ry ing to do is at least to start on the one entity that we think

we can come to gr ips  with , and that is the prog ram. Clear ly ,  there is going

to be overlap,  dup lication , and so forth . But our ultimate objective is to

achieve a le ve l of product quali ty demonstrated that other peop le can belie ve

in and then some of these problems will start to disappear. We have

wrestled with this que stion of having mu lti p le contractors  in your plants

monitoring essentially the same product line. It is a toug h problem. We are

t ry ing to take it in the steps we feel  we have a reasonable expectation of

achie ving . We understand you . Try to bear with us. We j ust can ’t jump

from where we are today to some mythical utopia. ”

QUESTION:

“Wh y can ’t DCAS handle the moni to r ing?”

ANSWER :

Lt.Col. Ken Blakney, SAMSO/AWSR

“DCAS has not had experience in monitoring Class S product . They

would probably have to change their  staffing le vels . They would need re-

t ra ined and d i f fe rent l y cer t i f ied inspectors .  We have approached DCAS

severa l  times and this matter has not been resolved . ”
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QUESTION:

“Can the amount of inspection that is done be standardized? Interpre-
ta~~ion on internal spec i fica t ions  vari es  considerab ly from Government inspec-

tor to Government inspector . ”

ANSWER:

Jim Egan, The Aerospace Corporation

“We assume the source inspector will apply intelligence in the perfor-

mance of his duties; he wou ld determine what and how much ne needs to
look at. “

COMMENT FROM A MANUFACTURING REPRESENTATIVE:

“Cer ta in  peop le will not allow any inspections in the fabrication area .
The audit process is well defined as open and accessible . However, if you
are talking about even on some random basis that the inspector will go into

the fabrication area, you may encounter problems. There is a GO-NO GO

gate in some cases, Certain suppliers and processors are so proprietary

that they just will back away from an inspector ’ s v i s i t .  “

ANSWER :

Lt .Col. Ken Blakney, SAMSO/AWS R

“We understand your concerns.  The y are good suggestions. We wi ll
have to sit down and really wring them out. ”

-9 3 -
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QUESTION:

“I have a quest ion on measu r ing  mois ture  content.  This requirement
is inserted int e the requirements of Test Method 5005 , MIL-STD-883 . It is
in there mainly because of the problems of (a) g lass frit seal devices which
are specifically outlawed for Class  S and (b) devices which contain desiccants
which are als-~ speci f ical ly prohibited for Class S. This requirement is look-
ing at problems which are not relevant for Class S mate rial.

“A second consideration ie that measur ing  mois tu re  content is an

expensive proposit ion for any manufacturer. We have not been able to find
any good equipment available at anything close to a reasonable price. Is
there  any possibi lity that measu r ing  mois tu re  content can be dropped from the
Class S requirements? This is a test method that most , if not all manu-
facturers , cannot cc-~nsisient 1y perform even on a samp le basis . ”

ANSWER :

Jim Egan ,  The Aerospace Corporation

“I personally don ’t ag ree with the f i rs t  pa rt of your statement, that the
requirement  for measuring moisture was p laced in the specifi cation for the
reasons you specified . I think the intent of the requirement is to measure
the moisture cont ent on all package type s that we could procure to a Class S
speci f ica t ion.

ANSWER :

Ray Gr il lmeier,  DESC

“Because  you par t  m a n u f a c t u r e r s  don ’t have the capability to measure
mois ture  content ~~~~ here is what we would like to do , if RADC would go
a long with it. Let RADC accept samples to be measured for  moisture content
unti l  we find a laboratory that has the capabilit y to do the measuring.
Dr . Bob Thomas , RADC , is now checking devices from a particula r lot that
were shi pped both to him and to a laboratory to ve rif y if both he and the
laboratory are getting the same type of readings.  “

-94-
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ANSWER :

Arnold Borofaky, The Aerospace Corporation

“There are two pieces of equipment available to measure moisture
content . There is a piece of equipment that will measure moisture only,
and according to Dr . Bob Thomas costs about $5000 . There is a variation
of that equipment that can measure both moisture content and other con-
stituents in a packag e, which costs about $25 ,000. These newer equipments
do not require the expertise of Bob Thomas ’ older unit s. ”

-9 5- 
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QUESTION:

“In regard to pre-burn-in for linear devices, you mentioned you

wanted some data. Is there any specific way any of us should go about

giving you that data?”

ANSWER:

Leon Hamiter,  NASA/MSFC

U1 think it is up to you to look at what kind of data you can give us

that justifie s your not having an inordinate fallout at a pre -burn-in that

in reality repre sent s a reliability hazard to the shipped product. Be

flexible, and give us what you think prove s that item one way or another. At

thi s particular time , send the information to SAMSO.

“I am anxious to hear proposals for remedying the re quirement ;

not just suggestions to eliminate the requirement because it is a problem.

“Possibly the way to allow pre -burn-in is to leave the wording of the

requirement, “ pre-burn-in is not allowed unless during line certification ade .-

quate proof and justification can be give n , ” or something along those lines. We

will have to talk to DESC and RADC and see what they would be willing

to do. Detail specifications are a way but if it applies to all linear s, the

way we ought to handle it is as a category for linear s in the gener al

specification.

“The reason pre-burn-in has not been permitted is that we don ’t

think that a production line which builds a product that when subjected to

the various sc reening and controls results in a very low yield is truly a

reliable, highly desirable production line. 

~~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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“Without thi s particular requirement, you might actually be yielding

less than 10% . That wouldn ’t show up in the regular 240-hour burn-in

with a PDA on it. I’m sure the re are othe r kind s of ways we can deal

with thi s requirement, if in being written the way it is, it presents a

real problem.

“All we are t rying to avoid is a pre-burn-in that throws away a

lot of produc t because it is really unstable product. If you didn ’t have

this requirement and a manufacture r was having trouble passing the

PDA of burn-in, then he could do a pre -burn-in just to get him through

PDA. But you still wouldn’t have the proof relative to 2000 hour s, 5000

hour s, or 10, 000 hours stable performance of the same device.

“Thi s requirement is now in the specification and we will have to

take final action with DESC and RADC to change it. The que stion is

that we really need to spend some time to define what is an acceptable

technical solution to the problem.”

I
..97..



Agenda Item 10.

Closing Remarks . Col . W. L. Schiosser , SAMSO/AW

Colonel WiUiam Schiosser said he was enthusiastic about the turnout to
the meeting. He conveye d the best wishes for success from U. Gen.
Thomas W. Morgan , SAMSO Commander , and Brig . Gen. Patterson, DESC.

He pointed out that the part manufacturers, space contractors, and
Government representatives are all part of a team, and that a triangular

communication system existed among them.

With regard to the cost of a Class S part , he said ,

“About everywhere I have gone that question has come up. Let me say this

r with regard to General  Morgan ’s feeling s . General Morgan is well aware

that if we get into Class S and the monitored line concept , as we are going to-—
and we take it for granted the high quality, high altitude programs managed

by NASA Headquarters--we will have items that cost more money. The SAMSO
Commander has told me several time s that the additional cost does not con-
cern him nearly as much as the mission success we are expecting this is
going to buy us . If you put on your taxpayer ’s hat , and I hope you do all the
way through this , we are convinced that the end cost of putting up a spacecraft
will be less than it is today when we have a national program. Despite the cost

of the Class S going in we are convinced the tota l cost of the spacecraft after it

has performed through its mean mission duration life will cost the taxpayer

less money. ”

Colonel Schiosser concluded emphasizing two points:

“First. . I am happy we are talking in a positive way about what we can do,
and second , please consider this meeting a beginning of a much more fre-

quent dialogue among Government representatives , part manufacturers, and
space contractors. ”
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APPE NDIX A

DESC-EQE-44, First Draft , 18 November 1977 ,
“Guidelines for the Implementation of Class S
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F IRST DRAFT
18 November 1977

GUIDELINES FOR THE IMPLEME!~(FATION OF
CLASS S MICROCIRCUIT CERTIFICATION

1. Scope. Provide guidelines to the certification team for the imple-
mentation of Class S certification of microcircuit manufacturing facilities.

2. Purpose. Establish a uniform approach by the certification team in
the assessment of the manufacturer’s capability to produce Class S micro-
circuits. To this end , the document provides instructions for assessing
process control adequacy in the form of recommended limits, applicable test
methods , measurement frequency , and records. A checklist is included for
the convenient systematic use of the certification team.

3. Instructions.

3.1 All team members are expected to utilize the checklist in the
performance of their certification assignments. The team chairman will
assign the elements of the certification to team members on the basis of
individual expertise. The certification assessment should include . hut
is not limited to. all of the items in the checklist. Any additional
items that are assessed , and the results shall be added to tl’e checklist
for record purposes.

3.2 The recommended limits and neasurelnent freauency provided in
the checklist are only for guidance and should not be considered hard
requirements. Rather, the team is encouraged to assess the adequacy of
the manufacture r’s control in relation to the processes involved .

3.3 The team should verify that all measuring and test equipment is
functioning m d  cm:ibrated. They shall also verify that test measurthg
procedures and equipment are sufficiently accurate for the required test.

3.4 The team should typically sample check six months of records for
the item being certified. In addition , the location of the equipment and
the adequacy of the operating procedure should be checked, and whenever
practical , operations utilizing the equipmer.t and procedures witnessed.

3.S The team should review the process data and limits to establish
r t e  oe~cent of ‘ime each process is in control. Processes with a his tory
of poor control should be identified for an explanation by the manufacturer
and corrective tction for improvement. The team shou1~ also review how
the man~afacturer establishes the process co~tro1 u nits and the actions
taken when the limits a~e exceeded.

3.6 The Product Assurance Program Plan and the Manufacturing Flo~
Chart required by Appendix A of MIL-M-3~!10D should be reviewed for ade-
quacy m d  completeness prior to the aueit of the manufacturing facilities
and should bc used as a baseline/reference during the course of the audit.
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Firet Draft
Nov. 18, 1977

NOTES :

1. Environmental Contro l:

a. After internal visual, the devices should be maintained in a class 100
laminar flow or inert gas atmosphere and transported in clean, sealed, inert
gas filled non-dusting containers free of sodium or other contaminant.

b. The part shall be shielded from spittle or other physiological contam-
inants (e.g., face mask, plexiglass guards).

c. If wafers are loaded under laminar flow into suitable containers which
preclude contaminants from wafers and then loaded directly into diffusion tubes
from the containers, the 100 level laminar is not required.

2. Laminar Flow Hoods: The air flow rate of class 100 hoods should be measured
at 3 points in the work area. There should be no more than 20 FPM difference
between any two readings, with a recommended minimum air flow limit of 90 FPM.

3. DI Water Resistivity: DI water resistivity should be monitored at the work
station. Particular consideration needs to be paid to calibration and handling
of the resistivity cell. The glass membrane electrode (if used) should soak
for at least 10 minutes in DI water prior to recording measurements.

4. Oxide Thickness Measurements: Oxide thickness in the 6000 R to 12,O00~range are normally measured with a mechanical Stylus such as thi Talysurf or
Dektak. Thinner oxides in the 90O~ to 1200g range are normally measured withan ellipsometer. Once the oxide thickness is calibrated against a time-tempera-
ture curve and color charts, the color may be used for process control.

5. CV Plot:

a. Deposit metal dots on oxidized wafer (anneal as appropriate).

b. Run CV plot to establish initial V~~ or VTh use 0 to -10 or -20V forP channel and 0 to +10 or +20 volts for N channel.

c. Heat wafer to 300°C. apply +io6 V/CM (lO6V/CM lOV for l000A) with
respect to substrate for s + i minute; cool wafer with bias applied. Use 20
volts bias minimum for 10,000g,

d. Rerun CV plot.

6. Furnace Profiles: In order to minimize thermal gradients, temperature ramp-
ing of the f~irnaces is recommended. Automatic slow pullers can also help mini-
mize the effect of temperature gradients during insertion and withdrawals of the
wafers.

7. Epitaxy Stackinl Faults: Stacking fault measurements should be made within
a circle excluding the outer 0,25” of the wafer. Sampling method shall he at
least the four quadrants and center, covering a minimum of S fields of view.

A-l4
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CLASS S MICROCIR CUIT INTERCHANGE MEETING
December 15, 1978

F ATTENDEES

Advanced Micro Devices Intersil Inc
901 Thompson Place 10900 N Tantau Ave
Sunnyvale, Ca 94086 Cupertino, Ca 95014

Kirk Lindsay Ed Mello
Richard D. Munday Quality Services Mgr
Len Seib
Steve Thompson Motorola Semiconductor

Integrated Circuits Division
Fairchild Semiconductor P. 0. Box 20906
464 Ellis Street Phoenix, Arizona 86036
Mountain View, Ca 94040 L. D. Hirsch

J. R. Bryne
National Semiconductor Corp

Harris Semiconductors 2900 Semiconductor Drive
P. 0. Box 883 Santa Clar a, Ca 95051
Melbourne, Florida 32901 R. C. Berryman

J. L. Davidson Program Mgr
E. R. Freeman Tom Bispo

Hi-Rel Project Mgr George Fulhorst
• Jim P. Martin

Harris Semiconductors Mil/Aero Marketing Mgr
2016 Quail Street Gus Pfaehler

• Newport Beach, Ca 92660 Dir , Military/Aerospace Marketing
L. Weiss Jerry Streb

Military/Aerospace Marketing
Integrated Circuits Eng ’r Corp Fran Warne r
6710 E Camelback Road
Suite 211 PIe ssey Semiconductors
Scottsdale, Arizona 85251 1641 Kaiser Ave

Glen Madland Irvine, Ca 92714
Joseph Kapp

Integrated Circuits Eng’r Corp
100 N Winchester Blvd Precision Monolithic Inc
Suite 260 1500 Space Park Drive
Santa Clara, Ca 95050 Santa Clara, Ca 95050

John D. Shea R. C. Reinecke

Intel Corp RCA Corp
3065 Bowers Ave Solid State Division
Santa Clara, Ca 95051 Route 202

Roc ky Evans Sommerville, New Jersey 08876
Military/Program Mgr Jack Handen

Anthony Cara Mgr , Marketing
Military QA Mgr E. M. Reiss

Mgr , MOS Hi-Rd Eng ’r
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RCA Corp SAMSO/AW
Solid State Division World Way Postal Center
6363 W Sunset Blvd P. 0. Box 92960
Hollywood, Ca Los Angele s, Ca 90009

David M. Griswold Lt Col K. L. Blakney
Mgr , Gov ’t Marketing Dev Col N. 3. Johnson

Col W. L. Schlosser
Signetics Corp E. G. Lindsey
811 E Arques Ave
Sunnyvale, Ca 94086 SAFSP-7

Bob Beckwith World Way Postal Center
Dick Lambert P. 0. Box 92960
Chuck Leong Los Angeles, Ca 90009
Ed Macaruso Capt Terry Lamb

Siliconix Inc The Aerospace Corporation
2201 Laurelwood Road P. 0. Box 92957
Santa Clara, Ca 95054 Los Angeles, Ca 90009

Richard L. Goldman W. 3. Aston
Program Mgr A. 3. Borofaky

A. J. Carlan
Texas Instruments Inc 3. J .  Egan
P. 0. Box 5012 W. F. Leverton
Dallas, Texas 75222 M. T. Weiss
K. Benson J. F. Wiesne r

QRA Mgr M. M. Metfe ssel
H. B. Shankle

Defense Electronic s Supply Center
Dayton, Ohio 45444

R. Grillmeier
Richard Thomas
Col. Loren A. Anderson

NASA Hq
400 Maryland Ave SW
Washington D. C. 20546
3. L. Murphy (Code Z)

NASA
Marshall Space Flight Center
Huntsville, Ala 25812

Leon C. Hamiter , Jr.
Chief , Parts & Microelectronic s

Naval Weapons Support Center
Crane, Indiana 47522

Marvin M. Hicks
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APPENDIX C

Porter Dunlap (NASA/MSFC) Letter to
Rome Air Development Center
(Attn: Mr. Joe Brauer, RBRM)

Subject : Changes to MIL-M-38510 and MIL-STD-883
(3 February 1978)
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National Aeronautics and
Space Administra~on

George C. Marshall space Flight Cents,
Marsha. Space Flight Center. Alabama
35812

£002 February 3, 1978

Mr. Soe Brauer, RBRM
Rome Air Development Center
Rome, NY 13441

Dear Mr. Brauer:

Enclosed are some changes that have been developed by SAMSO and NASA
to MIL-M-385l0 and MIL-STD-883. You are requested to make these
changes when the next amendments are is sued. If further technical infor-
mation is needed, please contact Leon Harniter, F.C43, telephone (205)
453-4562.

Sincerely,

Porter Dunlap
Manager, NASA Standard
Parts Lead Center Office

E~c1o sure

cc:
SAMSO/Mr . Lindsey
DESC/ Mz.. Gonzalez
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MIL-M-38510D

1. ACTION: Recommend the following replace paragraph 3.4. 1.2. 4 of
MIL-M-385 10D

“When other than Class S product is being manufactured on
a cartifted line, ‘controls shall be maintained such that adverse impact
does not occur to C1a~ s S products. The specific difference in controls
for non Class S product shall be identified in the baselme manufacturing
flow chart (Ref: Appendix A, paragraph 20. 1.3.2).

2. ACTION: a. Recommend the following paragraph be added to
MIL-M-38510D:

“4. 6. 5 Nondestructive Bond Pull for Class S Devices.
When a 100% nondestructive bond pull test is specified for Class S devices,
it shall have a percent defective allowable (PDA ) of two percent (a%) or
less based on the total number of leads pulled in a specific lot. Parts
subjected to 100% nondestructive bond pull test shall not be delivered as
Class S product unless specified in the order ing data of the purchase order. ”

b. Recommend that the attached nondestructive bond pull
test procedure be added to MIL-STD-8833, Method XXXX.

c. Recommend adding the requirement for nondestructive
bond pull test to MIL-M-38510D, paragraph 3.4 prior to
“Internal Visual (Precap),” and reletter “a”. Reletter the
remaining requirements accordingly. Under columns labeled
“Class S” designate the nondestructive bond pull test as
“Optional ” when specified per the ordering requirement of
paragr aph 6. ”

3. ACTION: Recommend change to MIL-M-38510D, paragraph 4. 1. 1. 1:

a. Change “Cases and Cases” to “Case and Case”

b. Change 4. 1. 1. 1 to read:

“4. 1. 1. 1 Metal flat package isolation t~~ t for Class S
Devices: Prior to die mount each metal flat package shall.
Metal fla t packages which cxliibit.... ”
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4. ACTION: Recommend that MIL-M..38510D, paragraph 5. 1 (b)
be changed to read:

U91 x 10 .fL - cm ma~~ mum)

MIL-STD-883B

5, ACTION: Paragraph 3.4. 6. 1, Delete the last sentence.

6. ACTION~ Method 5005. 4, paragraph 3.8. 2, MIL.-STD-883B needs
correction.

Recommend the following change to MILi-STD-883B,
paragraph 3. 8. 2:

Change “subgroup 2” on the second line to “subgroup 1. ”

7. ACTION: Recommend the following change to MIL-STD-883B:

Method 20103, “Remove note afte r 3. 1.5. la. ”

8. ACTION: Method 5005. 4, Recommend adding the following sentence to
the end of section 3. 2 :

“When an inspection lot is composed of two wafer lots,
each wafer lot shall be proportionately represented in the
quality conformance test samples. A minimum of one device
from each wafer lot shall be included in the sample for sub-
groups 2(b), (c) and (d) and 5, ”
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PRO~’OSED METHOD XXXX
NONDESTRUCTIVE PUL.L. TESTING OF WIttE BONDS

1. Purpose: The purpose of this test is to destroy non-acceptable wire bonds
while avoiding damago to acceptable wire bonds. This procedure is useabl e
for bo’~ds made b1 either ultrasonic or thermal compression techniques
involving wire sizes Irc:~ 0. 0007 to 0. 003 mils.

2. APPARATUS

The apparatus for this test shall consist of suitable equipment for applying
the specified stress to the bond, lead wire or terminal as required in the specified

test condition. A calibrated measurement and indication of the applied stress

In grams force (gf) at the point of failure shall be provided by equipment capable

of measuring stresses up to and including 10 gf with an accuracy of +0. 2 gf, and

stresses between 10 and 50 gf with an accuracy of +0. 5 gf.

50 gf with an accuracy of +2. 5 percent of indicated value.

a) The radius of the “3” hook used to apply force to the interconnect

wire shall be 2 to 3 x the wire diameter.

The “3” hook shall be smooth and free of defects which could
compromise the test results.

c) There shall be no “impact” loading of the wire.

d} All testing shall be accomplished under observation at ZOx
minimum magnification.

The fixturlng which holds the package sadler the force app licat ion
flzturc shall allow rotation and tilting to meet the requirements of Figure 1.

f) The dyna.mometer shall measure the explicit force required to
cause failure of the interconnect.

g) The “3” hook shall not be In a fixed position which restricts

motion along a straight line bctwee~ each bond, I. e., as the load is app licd the

hook shall be free to center Itself.

C-6
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3. Test Conditions

3.1 CalibratiolU

a, Assemble the wire-bond pulling machine as it will b~ used to perform
the wire-bond pull test. Use the same pulling hook as will be used in
the test.

b. Attach calibration weights of appropriate mass to the pulling book.

c. Observe and record the measured foice.

d. Plot the measured force values as a function of the forces applied by
the weights. Draw a calibration curve through these points.

3.2 PROCEDURE

The test shall be conducted using the test condition specified in the applicable

procurement document consistent with the particular device construction. AU

bond pulls shall be counted and the specified sa mpling, acceptance and added

sample provisions shall be observed , as applicable. Where there is any adhesive,

encapsulant or other material under , on or surrounding the die such as to increase

the apparent bond strength, the bond strength test shall be performed prior to

application of such material or after total removal, as would be required in screening.

a. Mount the specimen to be tested and set the ~ iting n~ chaxusm to
appiy the rna,a.mu.rn force for the appropriate wire size and m aterial,

b. Carefully place the hook under the center of the wire-bond loop.

c, Set the rate of force application.

d. Actuate the lifting mechanism to stress the wire bond.

e. Observe whether the bond breaks.

f, If the bond break s, record the identification of the bond and the device
containing the bond.

g. If the bond does not break, accept it as satisfactory.

b. Repeat a through c for all bonds to be tested.

I. Record the total number of wire bonds that fail when subjected to
the predetermined stress.

j Record the number of devices that failed the test,

C-? 
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TABLE!

PULL FORCE FOR NON-DESTRUCTIVE
BOND PULL TEST

WIRE 
— 

PRE SEAL POST SEAL AND OTHER
DIAMETER PROCESSING AND /OR SCREENING

_ _ _ _ _ _ _ _ _ _ _ _ _  

ALUM GOLD 
— 

ALUM GOLD

0.7mU i g I g  I g  1.5 g

imi l  2 g Z g  i g  2 g
Zmil 6 g 6 g Z g 3 g

>Zmil ~ -- -- 3 g ——

A 
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3 3  Records:

a. The report shall include the following:

b. Name of the person performing the test,

c. Date of the test.

d. Identification of the microelectronic specimen.

a. Identification of the specific wire bond tested,

I. Id~~~Ectcation of wire by spool and lot,

g. Identification of bonding machine,

b. Mean and standard deviation of the destructive wire-bond pull test,
as well as the total number of wire bondø so tested,

r i. Percentage of wire bonds that failed upon application of the predetermined
safe ma~dmum ND? force.

4, Summary : The following details shall be specified In the applicable procurement
document.

a. Calibration procedure if other than specified in 3.1.

b. Safe ND? force if other than specified in. Table 1.

L _ _ _ _ _ _ _ _ _ _
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