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ABSTRACT

This document lists the questions addressed to a Thick Film Hybrid
Microcircuits Manufacturer during the Line Survey conducted as part of the
Evaluation and Capability Approval Programme.
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SECTION 1: SCOPE

This checklist is intended for use in the capability survey of a thick-film hybrid-
microcircuit manufacturer's management, production activities, test facilities and
technical skills. It provides the procuring activity with an evaluation of the
manufacturer's ability to execute a contract successfully and of his capability to
supply high-reliability space hardware.
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2.1

- 2.2

SECTION 2: GENERAL
INTRODUCTION

This checklist is used in conjunction with ESA specification PSS-
01-606 to ensure that the manufacturers of thick-film hybrid microcircuits
are capable of meeting ESA requirements. The capability survey assesses
the following aspects of the manufacturer'sorganisation:-

- General organisation and management

- Quality and Reliability Assurance organisations including definition of
authority and effectiveness

- Facilities and capabilities of the plant in which the thick film hybrid
microcircuits will be manufactured and tested

- Non-conformance control

In particular, the requirements of Sections 2.5-2.13 of ESA
specification PSS-01-606 shall be addressed when a capability survey is
performed in accordance with this checklist.

The answers to all questions must reference a procedure
prescribed in writing wherever applicable.

APPLICABLE DOCUMENTS

The following documents are applicable to the extent specified
herein.

ESA PSS-01-608 Generic specification for hybrid
microcircuits

ESA PSS-01-610 Design guidelines for capability approval
of Film Hybrid Microcircuits and micro-
wave hybrid integrated circuits (MHICs)

ESA PSS-01-606 The Capability Abproval Programme for
hermetic thick-film hybrid microcircuits

ESA PSS-01-60 Component selection procurement and
control for ESA space systems

MIL STD 883 Test Methods and Procedures for
Microelectronics

JEDEC Publication JEDEC Registered and Standard
No. 95 Outlines for Semiconductor Devices
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MIL HDBK 217 Military Handbook. Reliability
Prediction of Electronic Equipment

DEFINITIONS

The definitions listed in Annex A of ESA specification PSS-01-606
shall apply.
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SECTION 3: REQUIREMENTS - CHECKLIST FOR THICK-FILM HYBRID
MICROCIRCUITS MANUFACTURER AND LINE SURVEY

ComMPANY NAME: e

AQAIES S, e e s e e

Telephone: ... e eeeereeteeseseeeesueseeetessibisbessenseatererteste et e teeiE bRt e e R s e s Rt e st

Telex and
ANSWEIDACK:  eeeeeeeeeteeeetere e e et s ea e e a e RS e et

FaCSIMIIE . et b e e e e n s

SUIVEY REQUESIEA BY: ..ottt
SUIVEY TEAM LBAUBI. ..oueeeieieiiriis s b
TEAM MEIMDEIS. oot eeiete et et e ee b e e et b s s e sa s e b ea e e e s e b s R s e

Date Of SUIVEY: ettt b bbb
REPOM NUMMDEI: et
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PART 1. GENERAL INFORMATION

1.1 Supplier's management personnel

Name Position Tel. Contacted
during
survey ?

........................................................................................................... YES/NO

........................................................................................................... YES/NO

........................................................................................................... YES/NO

........................................................................................................... YES/NO

........................................................................................................... YES/NO

1.2 Responsibility for liaison with ESA

(a) Quality

NAME: ottt No. of years with Company ..........

Background experience: ..................... Heeeeeetteeseeeeeeaseeesaeeesseeeeesenteeereeeiart e areeseeeeaesaabaseaes

(b) Reliability

NAME: .ot No. of years with Company .........

BacKGround EXPEAENCE: ......ccuruirieiitireceisie s eb bbbt e

(c) Production

NBME: ot No. of years with Company .........

BacKground EXPEIEINCE: ..........eueerererrirereiasisiirisiscsesesseeese e ss s s sss bbbt

(d) Engineering design

NAME: ..o No. of years with Company .........

Background EXPEIENCE: ......c.ccccviuiiiiiiiiii sttt

.................................................................................................................................................
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Company structure

TYPE Of OWNEISHID: 1.t
Is the Company part of a group? (YES/NO)
If yes, name of parent COmMPany: .......ccccoueoueoeeeieieeee e,

Affiliations with any other company?..........ccoceeieiioeiiececeeceeeeeee e

Number of employees engaged in film hybrid microcircuit
activities

TOtAL . et
AAMINISIIALON: .....c.iriiieiiire et et en e
ManUFACIUNNG: ..ot
DesSigN ENGINEEIING: . cceieieeeeeie ettt
Production ENgineering: ........cccvvivevrneiee et
QUALITY ASSUFANCE: ......eieieieeececre ettt ettt st
QA INSPECHION: ..ottt et
Reli@bility: .......oveeeeeee et e
1O (2 =T OO USROS
Number Of ShiftS: ...

Range of microcircuits manufactured
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1.6

1.9

1.10

Range of hi-rel microcircuits manufactured

................................................................................................................................
................................................................................................................................
................................................................................................................................
................................................................................................................................

What is manufacturer status as regards film hybrid
production?

Continuous production YES/NO
Pilot production YES/NO
Advanced manufacturing, limited production facilities YES/NO

Contractor quality system is organised in accordance with:

................................................................................................................................

................................................................................................................................

Approvals held by manufacturer under national, CECC or
international approval schemes

Current

...............................................................................................................................
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1.11 Approvals granted by industrial customers

1.12 What percentage of hybrid microcircuit sales consists of
aerospace or other high reliability product?.................ccoccooccc..

1.13 Does a particular organisation review and monitor all space

related work?
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PART 2

2.1

()

(d)

(9)

QUALITY ASSURANCE AND RELIABILITY SYSTEMS AND
ORGANISATION

Quality Assurance
To whom does the QA Manager report?

Does the company reflect a positive attitude towards quality
assurance? YES/NO

DOCUMENE REIEIENCE ...t e et e e s rereee s s eessaaeseesaeaessesrereeeeenanes
(076001000 01 (-3 RTT STV

Does the QA group have sufficient authority according to positions in
the company organisation (see organisational chart)? YES/NO

DOCUMENE REIEIEINCE ..ottt ee st eertesear e sbe e s s bee e e eseaeens
COMIMIBILS oo ee et e e eeeeeaeeeeeeeeteeaaeeeeaaasereaeeesassessessaessneesaesnsssensssensnneenns

Have areas of responsibility within the QA group been clearly
defined? : YES/NO

Document REfErenCe ......c..cceeeeeerceienineeetres e
COMMENES ....vviveeieeeeete et ieretere st s e e s eseesae st st b et et b ere s s en s e e asaeres
Do commitments to corrective action by QA management have only

staff influence or do they have direct authority in the
production line? YES/NO

(070 011147= 101 -3 TURURUU TSSO

Is there a periodic, comprehensive quality data reporting system
covering all operational phases? YES/NO

DOCUMENE REIEIENCE ..ottt eeeeeeeeree e s s s seasesaassaann
(070) 00 1107=1 ) (ISR U USSR

What is the QA/Reliability relationship?
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Is there a QA manual or equivalent supplied to all levels of appropriate

supervision? ; YES/NO
Kept current? YES/NO
Controlled distribution? YES/NO
Document REfEreNCE .......coo ettt
COMIMENES ...t ettt e ete e st e et e e ee st se e eeas
Are procedures for identification and positive control of rejected or
prescribed? YES/NO
Document REfEIENCE ........cueieeeeeeeee et
COMIMENTS ..ottt et e e et eb s et ee st tennas

Is inspection (acceptance sampling or sorting) performed by QA
personnel in:

Receiving inspection? | sampling/sorting/none
Document REfErenCe .......ccovvveieeeeci et
COMIMENES <.t v ettt r e st et st s s et s e e eran
In-process? sampling/sorting/none
Document REfErENCE ..ot

COMMENES ...ttt ettt et ee et ete et et e et e et s e s e e ee e
Final test? sampling/sorting/none

DOoCUMENt REIEIENCE ... e e e e e e e
07010 011.01=] 01 £ TN U TR

Are written inspection procedures located and used in the area of:
Receiving inspection? YES/NO

DocUMENt REIEIENCE ... ... e e e e e
L070]041007=T o1 £ TR TSR

In-process? YES/'NO
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DOCUMENE REIEIEINCE ..ot ceeerrseee it s e e s e e a s
COMIMENTS ..o eeeeeeseeeeeeesestsereresessesest e st eeaste s easabaan e s ar s an e ns e seenreuscac b s b e b e e s nas

Final inspection? YES/NO
DOCUMENE REIEIENCE ..ot etee et et e e s s s e s
(0701 01081=] 110 S VTTERUTRT R TR S OO PPITP PSPPI

Does QA maintain a system of written procedures for statistical controls
(control charts, lot plots etc.) in the following areas?

Receiving inspection? YES/NO

DOCUMENT REFEIENCE ..ooeveeeecetiirreesreererer st st resree s nerseas e st e s san s saban s
(070111017 =1 1| (- JTRRTURRUU ST OO PRPPS IO PU PSPPI

In-process inspection? YES/NO
DOCUMENT RETIEIENCE ..o eeieeee et eeee et ie e ssbaesrss e s san e sre e e

COMITIENES voeveeeeeereeeceeessesssseessersasasasnesssresssssseessssesns e,
Final list? YES/NO

DocUMENT REIEIEINCE ...ccceeeeeviee et ereeeeee e seete s seras s s e s e e ssst s sann s
COIMIMIEIES oo e eeeeeeeseteeseeeeessnsssasseessssasasasneesereeessssasessasbaaenansaesa e s e nsasssssanes

Is QA responsible for determining the need for conducting

quality training? YES/NO
DOocUMENt REFEIENCE ......ceeeveenreereeeeer et st
COMUITIENLS evoveeveeeeeereeeeeeeeereetesaesesenessesesssessesessenesesssssasassaaab e s s esesbnee s s easessansnnns
Are training programmes provided for special process personnel?
YES/NO
DocUMENt REIEIENCE ....neeiieeieeitereeiteeeeeeteer e e e e ss e st an
(0701881110111 TRTTRRT ORI TOPP TP PRI

Are tests given on completion and periodically after training ? YES/NO
Are records maintained on training and competency
(e.g. wire-bonding, soldering etc.)? YES/NO

DOCUMENt REIEIEIMCE ......ceveeceeiteeteeiee ettt sr e et e
(070 1.11811= 111 TR RSOOSR RO PO PRSP RTS




14

(d)

ESA PSS-01-607 Issue 1 (November 1990)

Are production operators provided with visual aids and working
instructions? YES/NO

DOCUMENT REIEIENCE ... e,
COMMEBNLS ..o et e e e e e e e e e

Is there a prescribed, regular summarised quality reporting YES/NO

DocumENt REIEIENCE ... e e,
COMIMEBNES ...t e oo e e e ee e e

Calibration

Is there an effective programme for the control, scheduling and
frequency of calibrations (including justification for

calibration frequency)? YES/NO
Document REfErenCe .........oooueoiuieeeeeeeecte et

107010010071 o1 (IR

Is the identification of calibration status clear on all measuring and test
equipment? YES/NO

Document REfEIENCE ........cueeveeeeieeceecreeeeee et
COMMENLS ...ttt ettt eeene e e e
Is there an effective calibration record control system? YES/NO

Document REfEIENCE ......c.cuveeeeeieieeeeeeeeeeeeeee et
COMIMENES ...ttt ettt et ae st e e e ran s e
Are calibrations on equipment maintained and current ? YES/NO

Document REfEreNCe ........coooiiiieeeeeeeeeeeeeee e
COMMENLS .ottt ettt ee e ee e e en e

Are adjustments on calibrated equipment required to be sealed and
tamper-proof? YES/NO

Document REfEreNCE ........covceiuiiiceeeeeeee e
COMMENIS ...ttt ettt et e et er e eee e s et teee s
Do the procedures of the calibration function provide for the removal

service of equipment that has not been maintained or calibrated in
accordance with established schedules? YES/NO
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2.3

DOCUMENT RETEIENCE .....eeeeeeeeeeeeeeeeetiiveeereeseeeeeesessrartres s taasarssastasssnsansasanans
COMIMIEIES oo et eeeeeeeveeeeeesaeessstssssesssbesnsaaassee s ta e seesantessrsesabasssrnsaranssasnsasasennns

Are all calibrations traceable to National Standards? YES/NO

DOCUMENE REIEIENCE ...eeeeeeeeee et e e ceeeeersnnreeeaesesse s sbennreerre s s s es s sassnaenaees
COMIMEINES oo eeeeeeeeeeeeeeeeaeesessesaseeeassteesssseesesssssrssreeanstesasssanessasseees sresssrannrsensns

Is modified and/or repaired equipment recalibrated prior to release?

YES/NO
DocumeNnt REfEIENCE ........cccoviriiieieiri et
L0701001211=1 01T O PO PSPPSR PP
Where equipment is calibrated by an external source, are the
necessary controls and traceability prescribed? YES/NO
DOCUMENE RETEIENCE ..o es e saes e ssssnss s esse st as e sseesesessasens
COMMENTS .t eteete et e b et et b e e saesae s saseasse s e n s s e eb e en s aresaareaneaes

Documentation and change control

Does the manufacturer have adequate written procedures for the
control of specification and contract change? YES/NO

DOCUMENE REFEIEINCE ..ot eeeeeree e e eeieaveee e ssae e s e eaansbeasssassbmeeesennnnsas
COMUMICIES oveeieeeeeeeeseeeeioeeeesaaaeaesanasseesesassseesessssssssneessassssesneeassesnrsesaessesssnennesasssns

Do these procedures ensure that documents of the correct issue are
always available at the required point of manufacture of inspection?

YES/NO
DocUMENt REEIENCE ......ceeeeeeeeeeeeeceeeere st
COMMENES ...t ee e cre e e e ee s e s e aessesaaes st s e s ae s s sbesa s e besas e rsesne s e e e aasseas
Does Quality Assurance review all documents and document changes
prior to issue? YES/NO
DocUMENt REIEIENGCE ......ooeeereeteecee ettt san e s e
COMMENES ..t ee e ete et ebe s se e s e e e sa e seeab s besa e sb e saa e as et s sbneann e e s enens
Is there a prescribed procedure for alerting suppliers to document and
drawing changes? YES/NO
Document REfEIENCE ........ovveeiecereceeee e s

COMIMENES oot eeeeeeeeeteesestssaeaeesessstasassssssssnesesassesaasase s srsesearaseneenansesassrneseans
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Are revisions identified on current documents? YES/NO
DocUMENT BEIBIEINCE ...t ee e e e e e e

O M MIBNES .o e et e e e e et e e e e e e e e e e aeeeeeme e aeeeaeseeaneeeeeeeesneeneesan

Reliability

Is the reliability organisational structure clearly defined? YES/NO
Document Reference ...t
COMMENTS ...ttt en e enes

Does it have direct authority in the line equal to production or
engineering management? YES/NO

Document RefErenCe .........cooueeieiieseeeereee s
COMIMENES ...t sttt et et st sreere e
Is there a direct line of communication between Reliability, Design

Engineering and QA groups to optimise dissemination of information?
YES/NO

DOoCUMENT RETEIENCE ..ottt e e e

COMIMENES ...ttt se e e st e s b et e ets et eaesennneanea s
Is reliability of film hybrid microcircuits derived from measured data on
manufacturer's hybrids (rather than calculations in accordance with,
say, MIL-HBK-217)? YES/NO
Document REfEreNCE .........co i et
COMMENLES ...ttt sttt e sesseeteea s aneesenssesanse s

Does Reliability initiate prompt and efficient response to both
unexpected and newly disclosed modes of failure? YES/NO

DocUMENtS REIBIENCE ..ot a e
(070 0011 201 11 £ J00UREUTUT OOV T PSSO U

Are failures in the line accumulated (types and causes of failure),
analysed and reported to action adresses? YES/NO

DOCUMENT REIEIENCE ..ot e e e e a e e

(070) 0011071 1) < VURUUTE SRS R R RO RS R RSP RPRPI
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() Are corrections resulting from failure analysis coordinated with the
customer QA or Reliability (e.g. changes in processes or piece parts)?
YES/NO
DOCUMENt REIEIENCE ...ttt s
(070) 11110001111 IO USSP PSS PP
(9) Does Reliability have the right of approval on test specifications, data
tabulation, parts or process changes? YES/NO
DOCUMENT REIEIENCE ....ceeeuieeeeeetieterie ettt s
(070 101011=) 01 (- STTOSUE P OS R PSPPSRI
(h) Is there a system for in-process failure analysis? YES/NO
Document REEIBNCE .......cucveeeeeererercereene ittt
COMITIBNLS wovooeoeoeoooooeeee oo eeeesssseee e ssessssssssssesse s s
Is a failure analysis laboratory or equivalent available? YES/NO
DOCUMENE REFEIENCE .....ceeieveeeereieeereecree st s
COMIMENES .veveveeeeeeeeeereeisceeesesesesesesesenesesessssssess s ssss st sas st sassssea e sbsaea s se bt es
() Are failure analysis procedures,
Adequate? YES/NO
Available? YES/NO
In use? ‘ YES/NO
Document Reference .......ccevvveerecennmniiciienininniese s e
07011 1181721 1O U s OO OISO
(k) Is failure analysis equipment,
~ Adequate? YES/NO
Available? YES/NO
In use? | YES/NO
DocUMENt REIEIENCE .....cvveeerreirerrreietrrss s e s ee

(0703001 00=) 11T NTTTRT USRI PPPPPPPI PSPPI SIS
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Are failure analysis reports,

Adequate? YES/NO
Available? YES/NO
In use? YES/NO
Document REfEreNCE .........ovvoreieiieeeceeet e,
COMMEBNES ...ttt e e e e ee e,
Are personnel assigned specifically to perform failure analysis?
YES/NO
Document Reference ..........cooeovviieceieceeceeee e,
COMMEBNES ...t e eee e s
Does Reliability have a programme to ensure reliability of hybrid
microcircuit designs before release? YES/NO
DocUMENt REIEIENCE .......ccecveiieeiieeceeeeee ettt e,
COMMENLS ...ttt et ee s een e
Does Reliability have access to all development and production data
for analysis? YES/NO
Document ReferenCe ...........ccoueeeeieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e,
COMMEBNES ...ttt ee s,
Is reliability data available on hybrid microcircuits from the line or lines
for which the vendor will seek approval? YES/NO
Document REference ..ot
COMMEBNLS ...ttt ettt ee e eee s s e

Control of procurement scurces

Does the manufacturer have adequate written procedures for the
control of purchasing materials, components and services? YES/NO

Document REfEIENCE ..o e e

COMMEBNES ..o e e e et
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2.6

Does the manufacturer have an effective vendor rating system?

YES/NO
Document REfEIENCE .....cc.ecveeveceirieeeeereeieerere sttt
(0701 111001=1 11 <0 OO OO
Does the system provide for effective written corrective actions with
suppliers when required? YES/NO
Document Reference ........ et eeteeteet i tseeeaseeeeateseeteeaeeRe et et e an e retea e e as e nrneaes
[07011011.01=101 =T TR TSP TPN
Do purchasing documents require test reports to be furnished where
contractually required by ESA? YES/NO
Document REEIENCE .........coveeeeevereenircecriertitricsnre et
[0701101011=101 TSP TR OO OT PPN
Is there a means of knowing when specification changes require
modification to active purchase orders? YES/NO
Does Receiving Inspection get such change YES/NO
Document REfEIENCE .........ceeviieeeccereerireerre ettt
COMMENIS ..oovveee e eaeee e s b s st se s et st b e s s et s se b b ab e sr b sebns s ee s snsees

Control of incoming material

Does the manufacturer have adequate written standard inspection
procedures for control of receiving materials and services? YES/NO

Is the inspectors' use of them defined? YES/NO
DocuUmMENt REEIENCE .......cveeerieieteeeiee et
(0701021100111 0RO U OO PO PR
Are materials received in controlled areas that would preclude removal
prior to inspection? YES/NO
Document REfEIBNCE .........ccveeuveeeeiree ettt s

COMMIMIEINLS oooeeeeeeeeeeeeeeeeeeassseassessesasaeesessssassressssssrasssessnsssessssssseeaantnsesnssaessersnensans
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Are materials properly handled and protected during the receiving

process? YES/NO
Document RefErNCE .........occviirrireecee e e
COMIMEBNES ..ottt e ere b sttt b et es e e e se e ese e
Are drawings and purchase orders used in Receiving Inspection?
YES/NO
Are they linked with receiving inspection procedures? YES/NO
Document RefErenCe ..o
COMMENES ...t sttt s e s e st
Are test reports received from vendors reviewed? YES/NO
Document Reference ..ottt
COMMENES ...ttt et b st bbbt sttt sttt b eee e
Are accepted materials adequately identified and segregated?
YES/NO
Is acceptance evidence on documents? YES/NO
Document ReferencCe ..o
(07014010 071 1 TS0 USSR
Are rejected materials adequately identified and segregated?
YES/NO
Document ReferenCe .........oovuvieeiereiieieceee e,
COMMENES ...ttt ee ettt e e e e e e e e ae e e nas

Are materials with shelf life or cure dates properly identified and
controlled? YES/NO

Document REEIENCE .........oooeeeeeeeeee e
COMMEBNES ...ttt et st e ettt e e reetnee et esntesaeeestesareebeesreeas
Do records indicate that units, lots or split lots are traceable to

applicable documents (specification and revision letter plus
inspection record)? YES/NO
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()

2.7

DOCUMENt REIEIENCE .oooieeeeeee et eeeeeeecreessre s s ee s s s ee s s eee e s eeseeetsssinreasessssssnennnsns
COMIMIEBINLS evveeeveeeeeeseeeeesssseeassesseeastesssesssssraseeaasssasaeeassanssseesasass s e e nesasanssrnessannen

Are materials stored in a controlled area under charge of an
authorised custodian? YES/NO

DOCUMENE REIEIEICE ...t eeeeeeee e e e s e e e e ssesesasrrsresereessesessrsssnrasaneaes
COMIMIEIILS v eeeereeeseeeeeeesseeraeaeeaeeeeaasssssssassssanntessnasesassnasaaaaasssssssasarsssnnnnnsnensns

Are storage areas, containers, racks, bins etc. adequate for the type of
material stored? YES/NO

DOCUMENE REIEIENCE ...oeoeeeeeeeeeeeee ettt et et eee e v et v eseeesanreaesreeeeeesaren s nsastaane
COMIMIEIIES oo eeeeeeeaeeeresseeassseeeaneeaeassasesassesanssssssasnsessssea sanaeseansenes sansesensnness

Are suitable inspections and tests, including physical and chemical
tests performed on raw materials? YES/NO

DOCUMENT REFEIENCE .....ceeeeeeeee e sccerreteeeeessesesbsrrrarareeaesssssessasmerestressassasssnsnnnns
COMMIMICIES oot e eeeeeseeeeeeeeeeaesassssseasaaaeatssseeassesseessessaanaassssasesassenseeennnesessssnssss

Are such tests performed

In-house? YES/NO
Externally? YES/NO
Document REfEIENCE ........ceveeiireeerre ettt
(070001 1.01-101 < IR U OSSOSO

In-process inspections and tests

To whom does in-process QA inspection report?

...............................................................................................................................

DOocUMENt REIEIENCE ...ttt st ean e
(0701301 1.11=11 | TR SR O OO O OTOT TSSO
Are inspection and/or operator travellers in use for the sequence and
control of all operations and processes? YES/NO
Document REFEIENCE ......c.ccieeeeereerieecentenrin et

COIMIMEBIES oo oeeeeeeeeeeeeeeeeseessaeeseaatessorseaassaeseessssessnesaaasreessmntaeaannaesaaatasssrrsnnanan
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Do traveller documents maintain a prescribed format, referencing
operation specifications and inspection procedures? YES/NO

Are these specifications and procedures available in relevant areas?

YES/NO
Document REEIENCE .........ceivcuiieceeeeeeeeeeeeeee e
COIMIMENLS ...ttt ettt eeese e eee e s e e senenenaes
Do these specifications and inspection procedures show current
revision status comments? YES/NO
Document Reference ..o
COMMENES ...ttt sttt ee et s e e ereseee e
Does QA have written in-process procedures to control acceptance of
products? YES/NO
Document Reference ............coooouieeiiiiieioieeeeeeeeeeeee e,
COMMENLES ...ttt ettt ettt es e e s e e eenaeeans

Is the type and quantity of available inspection equipment adequate for
the type of work being accomplished? YES/NO

DoCUMENt REIEIENCE ... oo e
COMIMIBNLS .ot ee e e e e e e e e e e et

Are the gauges used by inspection under calibration control?

YES/NO
Document Reference ...
COMMEBNES ...ttt ettt eeetee
Is there a specified material review procedure? YES/NO
Document Reference ...,
COMMENES ...ttt ee e

Does in-process QA inspection summarise quality experience from
specific process points and report quality regularly? YES/NO
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(k)

2.8

Document REfEIENCE ........coveeireerreeecreniiier s
COMIMIBNLS eveveeeeeeeieveeeeteaeseesesesessaseesesaeessssessassnsn s s s bsna b s s aes s sassEss s sh s e e e s e s
Are correction action requests written? YES/NO
Replied to? YES/NO
Does correction action occur? YES/NO
DocUMENt REFEIENCE ....ouveeeeeiereeerereercre et err s
Does QA maintain statistical controls (X & R etc.) in the in-process
area? YES/NO
Are they current and at the individual process stations? YES/NO
DOCUMENT REFEIENCE ....cuveeeeineeeeeie e ettt st a e
Is hybrid microcircuit identification maintained throughout the hybrid
microcircuit processing function? YES/NO
Is full add-on component traceability maintained? YES/NO
DocuUMENnt REIEIENCE ......c.oovveeeerreeirrere et
COMIMENTS eveeeeeeeeeeeeeeeeeeteieeeeseseasssanessessee s e sse st e s s e s R sa e s s e e ab b e e meb s sas s s e s b nens
Are standards for handling, cleanliness and care of materials, parts
and equipment available? YES/NO
DocUMENt REFEIENCE .......oucveeereeriereeeece e
COMIMENLS .voeeeeeeeeeeeeeeeeeesisssesesssesaseree e e e sessassessasasaese s s e aas st end s b et s e s r e e

Control of software

Is there a documented software control system covering all relevant
aspects of hybrid microcircuit design, manufacture and test? YES/NO

DoCUMENE REIEIENCE ...eeeeeeeeeeeeerteereee st s s
COMIMIBILS oveeeeeeeereereeeseeeeseesetasesessesaanasesseaseseasssaeshessreasebaanas s asss e nesh b st s e st sasanan

Do procedures exist for software configuration management?

YES/NO
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DOCUMENt RETIEIENGCE ..o e e e
107010010 01T o1 (=3O SRR

Are software standards and codes of practice used in programmes
during design and development? YES/NO

DOCUMENE REEIEINCE ...
COMMEBNLS ...t e e ee e e e e e e e e e e e ee e e e e e e et

Is software formally accepted and verified prior to general use?
YES/NO

Document Reference ...ttt e

Do controlled security back-up systems and copies exist for software?
YES/NO

Document Reference ..ottt s

COMMEBNLS ...ttt e e e st e e e e e e s e e e e eateesseaesseeeeeeeeseesseeeeeseeesoes e

Final test and inspection

Does the final test (QA) have written inspection and test procedures for

product classes on the line? YES/NO
Do inspectors know how and when to use them? YES/NO
Document REfEreNCe ........coveeiveeeiieeeeeee et
COMMENES ...ttt ettt sttt e ee et
Do inspectors use assigned stamps to indicate inspection status of
materials and accompanying documents? YES/NO
Document Reference ..ot
COMIMEBNES ...ttt ettt en e et eee e
Are written requests for corrective actions made? YES/NO
Are they replied to? YES/NO
Document Reference ...t

10701410071 o1 (=30 SRR
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(e)

(i)

Are rejected devices identified and segregated in a controlled area?

YES/NO
Document REfEIENCE ........oouerrreieeeeeerinieiietc et et
(0701111117111 OO OOV URSPPP PP
Are records maintained on accepted and rejected material and
identifiable with the material they represent? YES/NO
Document REEIENCE .......cceueeveuirrreieieeeeciir i
[070111001=1 11 0RO OO PTRPO
Are device failure experiences analysed and is this experience
reported by final test QA? YES/NO
Document REfEIENCE ........ceeeueeieeiriieicccte ettt
(070]101011-1 21 (3T OO RSP SP PP

Is a regular summary report of inspection and test experience (lot
acceptance, percentage defectives, types of failure) made to quality

management? YES/NO
Does it result in actions to minimise the problems? YES/NO
Document REfEIENCE ........ccecvviirerre e
(07010013171 01 £ 0PN U RO UOPP SR PPPPPS

Is a testing laboratory or equivalent maintained for quality assurance
for

Electrical tests? YES/NO
Mechanical tests? YES/NO
Chemical tests? YES/NO
Document REfEIENCE .......ccceveeriirieeieeereeirn et
070301111101 < TP O SR SO PS PP

Are statistical controls on device parameter distributions maintained?
' YES/NO

DOCUMENT REIEIEINCE eeeeeeeeeeeeeeeeeeeeeeeteeseenaeeeeessesssresasseensesaanrreesasnsssssssassnnees

COMIMEIIES oo eeveeees e eeeeeeseeeseessesssansseenasssesanesssarsassstasesssesabaens s e s snsr e e ssasanas
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Is an environmental test facility maintained for the following:

Temperature (high, low, cyclic)? YES/NO

Shock (mechanical)?
Shock (thermal)?
Acceleration?

Vibration (sine, random)?
Resistance to solvents?
Moisture resistance?
Thermographic testing?
X-ray?

PIND?

Fine leak?

Gross leak?

Lead fatigue?

Lifetest operating?
Burn-in?

Radiation resistance?

YES/NO
YES/NO
YES/NO
YES/NO
YES/NO
YES/NO
YES/NO
YES/NO
YES/NO
YES/NO
YES/NO
YES/NO
YES/NO
YES/NO
YES/NO

Where facility does not exist in-house, state which external facility

is used.

Document Reference .........

Comments .....cooeeeeeeveeeen.

Is there automatic equipment for electrically testing devices?

Go/No Go?
AC and DC?

YES/NO
YES/NO
YES/NO
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(0)

Are all ATE calibrated with traceability back to National Standards?
YES/NO
Document REfEreNCE .......cceeecceeeieieiicceeit et e
(0701 11101=1 1O OO
Are monitoring charts provided on environmental test equipment?
YES/NO
Document REfEreNCe .........ceoveiueieirieercteeetertsre et
COMMENES ..ottt es et er et st mascaeateaesbsassessesasannnanasares
Is test equipment adequate to satisfy specification requirements?
YES/NO
Document RefErencCe .........cccvvveeverrinccciie st
Comments ............... e teteeteeeesteseateseesestetessessessesessesseseeseetentesteseesentintirataentarerrenas
Is final external visual inspection performed on 100% devices?
YES/NO
Document Reference ..........coeoveieriineciierenrcsrt e s
COMIMENES ....vouievtieecrere et tee e eae e ae e ses e st eaene st b et ene e eaesb e e sn s b asasbaan e
Are devices stored in a limited access area? YES/NO
Document REfErENCE .......coveeiirieeeeieereeecete et
(0701 11037=1 21RO OO SPUUOSOO
Are devices adequately identified to customer requirements?
YES/NO
Document Reference ...t
(070 .11001=T o1 00O U OO SORPO
Are there provisions for lot identifications? YES/NO
Document RefErENCE ........c.eecieeeeeiieriereeeeeseete e

COMIMIEBINES oo eeeeeeeeeeeeeee e eeeseesastasaeasesesaessesassasssseessasassssassnnesassesessbnsesannsnesssnnes
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2.10 Facilities and equipment

(a) Are conditions in each area fit for purpose with respect to:
Lighting? YES/NO
Ventilation? YES/NO
Temperature control? YES/NO
Humidity? YES/NO
Particle count? YES/NO

Pressure differentials between areas of different cleanliness?YES/NO
Document Reference ...
COIMMENLS ...t sttt sttt eaeseneeseenns
(b) Is temperature and humidity recorded? YES/NO
Document Reference ..........ccoevveireireeeee e
COMMENES ...ttt ettt st eeete sttt
(c) How often are particle counts taken in
Class 100 @rEa7 ........c.coeeerieerreesr sttt e nenane
Class 10,000 @rea7? .........cccoueeeeieierieieiee ettt te s seaeessaeeseenenas
Class 100,000 @rea7 ........coeevruererreriereieeiesese e steve e s eaesse st ses e
Is a log kept of particle counts? YES/NO

Are air filters checked and changed at appropriate intervals?

YES/NO
Document RefErenCe .........cccoeiveireieeeeeee et
COMMENES ...ttt sttt et e
(d) Is authority granted to shut down production if environmental
conditions are outside of stated limits? YES/NO
Document Referance ...ttt

(070110 7= o1 € J SRRSO TR
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(e) Which processes are carried out in Class 100 conditions?

® Were any infringements of regulations and requirements in Class 100
areas noted with respect to
Gowns and/or blouses and trousers? YES/NO
Caps? YES/NO
Boots/shoes/overshoes? YES/NO
Finger cots? YES/NO
Was any lint-producing (wool, knitted goods etc.), street clothing visible
under gowns, trousers etc.? YES/NO
Document ReferenCe .......cccocvciiicceeiiriinise e
COMMEIES <.ttt ettt et e st saet e ee et e eb e bt s e sa s enasnnesnenaenan s

(9) Are components and tools cleaned to written procedures appropriate
to their probable contaminants? YES/NO
Document REfEIENCE ........cvceveceiieieeeieeeeee e e
(0701111112101 U OO

(h) Do cleanroom procedures detail disciplines with respect to clothing,
access, eating, allowed materials, cosmetics etc.?
Document RefErenCe ........cccoecererciricetreri i s
COMIMENES ...t te e bes et s s e b st aesaesae s e e s he s b se s e e s ebsaba e annes

(i) Are part-finished products stored in an inert atmosphere?  YES/NO

() Are finished products stored in adequate conditions? YES/NO
Document REfErENCE ........ceeveeeeiireecireeeee et e

COMUTICINES oot ee e ee e e e e e ee st e eesaaemaeesesassssneseeaassssseansaasanssseeseessnnseanersnnsnss
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Preservation, packing and shipping

Are the packing and shipping of goods to an adequate, documented
standard? YES/NO

DOCUMENE REIEIENCE ... e
COMMENES ...ttt et

Are products designated for shipment properly identified, handled and
protected? YES/NO

DOCUMENt REFEIENCE ... e e

COMMEBNLS ... et e e e e e e

Do copies of customer purchase orders and evidence of final
inspection acceptance accompany material to shipping? YES/NO

Document Reference .......coveeueeeieeieeeeeee e
COMMENLS ..ottt
Do quality personnel conduct audits of all outgoing lots? YES/NO

Document ReferenCe ...,

COMMEBNES ... e e

Do shipping documents reflect inspection status or evidence of
inspection, identification and shipping requirements? YES/NO

DOCUMENt REIBIENCE ... oo e
COMMEBNES ... e

Does manufacturer verify all aspects of shipping details against
customer order? YES/NO

DOoCUMENt REIEIENCE ... e

COMIMENES ... e e
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PART 3. THICK FILM PROCESSING FACILITIES

3.1 Design, artwork, screen fabrication

(a) Is thick film hybrid microcircuit design performed in-house? YES/NO
Document Reference ...
COMMENES ...ttt et sre e

(b) Does a formalised set of Design Rules exist? YES/NO

Do these comply with the requirements of ESA PSS-01-6107

YES/NO
Document Reference .......................................................
COMMENES ..ottt ettt ettt e e et ene e
(c) Do all designs and layouts comply with these Design Rules? YES/NO
if so, do QA verify this? YES/NO
Document Reference .........ccoeeverinceieneeeceeeiei it
COMMENES ..ottt eve st sttt es e e e s st sessr s sr s
(d) Is artwork for screens performed in-house? YES/NO
Are QA checks made on artwork? YES/NO
Document ReferenCe ...ttt
COMMENES ...ttt e e s a b
(e) Are screens made in-house? YES/NO
Are QA checks made on screens before first use? YES/NO
Document REfEIreNCE .........ooveiieeeiciie et
COMMENES ..t st b st sb et
(f) What type of screens are used (polyester, stainless steel,

direct/indirect, mesh number etc.)?
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DOoCUMENE REIEIEINCE ... e e e e e e e aaanaaas
COMIMEBIIES ..ttt et e et e e et e e es e s eeteeeee e eesteeen e eeaeeesenes

Are rules available controlling maximum number of prints to be made
with screen or wear of screen? YES/NO

DOCUMENE REICIEINCE ..ot e e e ee e e e e e eeeeseeeeeeserssaaranaaaeees
COMIMEBINES .. ee e e e e e e e e e e e e e e e e e e e e e eeeeeaeeeaeaaesseeeee

Are screens labelled uniquely (including issue and revision status and
serial number)? YES/NO

Are they under controlled conditions? YES/NO
In a clean area? YES/NO
Limited access? YES/NO
Catalogued? YES/NO
Document ReferencCe ...

(07070010111 01 (- JENT OO R R RS PPPRRR

Substrates
What SUDSITAtES @re USEA . ... eeeeeeeee e e e e eeeeee e

Y =T oW1 7= To: (U] (=1 GO RRSRN

Does substrate comply with Section 3.2.5.1 of ESA PSS-01-6107?
YES/NO
Document Reference ...
COMMENES ...ttt st se e sttt se et se s sene e
Is substrate subject to adequate goods receiving checks?  YES/NO
Document Reference ...

(070120110 7=1 21 £ NN URURR USRS
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(e)

3.3

Is substrate cleaned before use? YES/NO
DOCUMENt REFEIENCE ......ocveeeiereeeeerer et et s
070 110012811 TR OO OSSOSO PO
Is substrate stored adequately between cleaning and printing?
YES/NO
Document REfEIENCE .......cecvereeerrerriircccieene ettt

001111 1021111 SO USSR O PP PR

Thick film pastes

Which makes of paste are used (manufacturer and type)?

...............................................................................................................................

Do pastes comply with Section 3.2.5.4 of ESA PSS-01-6107?

YES/NO
DOCUMENt REFEIENCE .....evevieeieteeeeteeteieereieee et es s s
COMIMEINLS oo eeeee st eeereseseesseere s s sesenesesaeen e s e b e m kst s e bt r e s sas s a s ens
Are pastes from different manufacturers used on the same substrates?

YES/NO
Document REfEIENCE ........oeeeierieertereeiriinie e s
COMIMIEINLS ..ot eee e ee e eee s ebeeeeseesse s es e seesees e s e an s e s e s seb s ee e s s s et st

Are written procedures available for use of each paste type (firing
temperature etc.)? YES/NO

DOCUMENt RETEIEINCE ...eeeeeeereteeette et

COMUMEBINLES e eeveeeees e eeeeeeeseeseseeesatenssesrsee et eesre e st s esbanesaaasr s enas e s e st esans s srasenan e
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Are pastes stored adequately (temperature, location, shelf life)?
YES/NO
Document ReferenCe ...........coooirueeeeeeeee e
COMMENES ...ttt ettt ettt ee et
Is paste viscosity controlled? YES/NO
Document REfErENCE ..o
COMMEBNES ...ttt eeeeeneneneees
Is blending of pastes controlled? YES/NO
Document Reference ...t

COMMEBNLS ...t e e e

Printing

Is wear on squeegees controlled? YES/NO

Document RefEreNCE .........ccoeiveeieeeeeeeeeee e
COMMENES ..ottt ettt eee s nes s
Is printed layer thickness controlled? YES/NO

Document RefErenCe ..........ccooeiieeiccecceteeeee e
COMMENLS ...ttt ettt ettt en e r s e,

Do environmental conditions comply with Table 1 of ESA PSS-01-606
and Section 2.10 of this document? YES/NO

DOCUMENt REIEIENCE ... .o e e

COMIMENLS ...ttt e e e et
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3.5

3.6

Firing
What makes of furnace are used?

Manufacturer Type No.of Belt Atmosphere  Used for
zones

...................................................

Is temperature in individual zones controlled and profiled regularly and
logged? YES/NO

Document Refer@nce ..........c.ccveueceeeieieiee et
COMIMENES ...ttt e bbb st et e e e nneeae s
Is atmosphere in non-air firing furnaces controlled and logged?
YES/NO
Document Reference ...t
COMIMENES ...ttt et e s sr et et en e sa e sb s sae s n s ebe s

Do firing profiles correspond with paste manufacturer's
recommendations? YES/NO

DOCUMENE REIEIEINCE .oeireeeee et e e e ertte e e s eesene e e sesbeseeessassesesaesseeaasnns

(070] 1011412 01 1= JSPUURRR OO T U SUUUU USRI

Printed substrate in-process control

Does a special test pattern/test procedure exist for control of each
deposition batch before release to production? YES/NO

DOoCUMENt TRIEIENCES ..vveeieeeie ittt ee e s e ae e e

COMIMIBILS oot eeeee e e e ee e e e e e e eaeee e e eeeaaa e eeereaasttessesessnssneasssasssnsasesensannnnseesananns
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Are parameters/characteristics of resistor conductor test pattern
controlled? If so, which? YES/NO
Parameter/Characteristics Control/Inspection Method

................................................................................................
................................................................................................
................................................................................................

Are checks on multi-layer prints made between layers to ensure
registration, isolation etc? YES/NO

DOCUMENt REIEIEINCE .. ..o ettt e e ee e e e raaaaeeeas
(07011 0160 7=1 1 £ JF0NRUTRRE SO UR OO OSSO PREURRR

Are checks made on vias between layers to ensure registration and
prevent underfilling or overfilling? YES/NO

Document ReferencCe ..........cocccuveiiieiece ettt ettt
COMMENES ...ttt n e e bbbt b b
Are acceptance/rejection criteria available and in use? YES/NO

Document ReferencCe ..o iiiici ettt
COMMEIES ...ttt st e s e s e et e be e an e s enis
Who is responsible for batch acceptance decisions?.............ccceeeevveeen.e.
Document Reference ...t

(07011010 11=1 01 £ TR OSSR SRS

Trimming

What method of trimming is used (laser, abrasive etc.)?........cc.cccocvvvnrnen.
Document Reference ...t
COMMENLS ...ttt ettt st s e ekt san e rne

Are trimming rules available in compliance with Section 3.1.4
of ESA PSS-01-6107? YES/NO
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3.8

DoCUMENt REIEIENCE oottt e et e e et e ettt sas e s earae s an e s e anas
COMIMIENES oo eeeeeeeeeeeeeeereeeseeseneeeesassssessstnsseeesasssrasressssansass st sansbbsneenansbenneeaaatns

Does trimming equipment automatically control resistor adjustment
within trimming rules? YES/NO

DocUMENt REFEIENCE ... .eeeeeeeeeeeeeeteeee et eeeetareereeese e s ssrsssae s s s re s e s srrarre e e s e s
(076111037 0 (I RTRERURT T OO

Are separate checks performed by QA to verify that resistors are
accurately adjusted within trimming rules etc? YES/NO

DOCUMENE REIEIENCE .ottt eeee e e retv e e e e srea e e nessaee e e eet e e e saaesssenanes
(070101 1000=) 1 (- PR U P

Is air abrasive trimming controlled so as to prevent contamination of

surrounding areas? YES/NO
Are substrates adequately cleaned after air abrasion? YES/NO
DOCUMENt REFEIENCE .......oiveeeeeeeeteeteectee ettt sr e ss e
COMIMENES ...ttt eteee e et es e e e e s ae e se e s e as e e e e e e ssaas e sn et s st s et ancnse e

Is it demonstrated that the laser trimming used does not introduce
thermal microcracks? YES/NO

DOCUMENE RETEIEINCE .o ee e eee ittt tee e s eee e stsrreeeeees e e s eeeseeraaseeassssersnnnnnns
COMIMIEILS oo eeee e veseeeeeeseesseaeesanssassaseseaasaes e nnneeanssaeaanatearssneeeaanreeesrrnnsanasneeas

Are short and long term stability tests carried out to ensure adjusted
resistor stability? YES/NO

Is data available? YES/NO
DOCUMENE REIEIENCE oot e e et eeereee s srreeee s sare s e e e e srr e e e sbre e s s ssbasnesaenanes

COMUIMIEIIES oeeeeeeeeeeeveeeeeeeeeeessesaeeeenesaseessessemesssssnsesesteesssensasassrneeeateeenstensnrssaresnsers

Passivation
What passivation layer is USed?...........ccoeoeerirrreininnccii
DOCUMENT REIEIEINCE ... ee e e e s e ee e e see s s essee e neass e e e e snsannneee s

(070 ] 001007 01 (=S RTRRTER T TSSO PP RNt
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(b) Does the passivation layer comply with Section 3.2.5.4 of ESA
PSS-01-6107? YES/NO
Document Reference ..........c.ouveeeueeeucueeeeeeeeeeeeeee et
COMMENES ...t ettt ettt eeesenans

(c) Is final inspection/control carried out for the passivation layer?

YES/NO

Document RefErence .........ovcrnreeecec et
COMIMENLS ...ttt eenere e eneees

3.9 Film stabilisation

(a) Is a procedure used for film stabilisation? YES/NO
Document ReferenCe ...t
COMMENLES ...ttt ettt et es e ee e

(b) Is the effectiveness of this procedure verified by long term stability
tests? YES/NO
Is data available? YES/NO
Document Reference ...,
COMMENES ...ttt eeene s

3.10 Substrate saw or scribe and break and substrate hole
drilling

(a) What method of substrate sawing or scribing and breaking is used?

What method of hole drilling is used
Method

................................................................................................................................
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(b) Is this documented with respect to method and parameter control?

YES/NO
DOCUMENE REIEIENCE ...oeeeee et eeeeeeeeee e ee e s et e e esessteesesesnreeeasestbaraes s snraneeerenes

(0701 11001=1 13 PSR UOT PR
(c) Is inspection carried out on separated substrates? , YES/NO
Document ReferencCe ........cccoormviicieiiieieeicsiien s
COIMIMENTS ...ttt seesese s et s s et es et et es s ese s et e ssn e s be s sseaneanasennas
(d) Are holes checked for positional tolerance and hole profile? YES/NO
Document REfErE&NCE ........cceceeveeeeeeiereeete s ere e '

COMIMIEBIES oot e et e e ee e e e e eeseaseseeeaaemsseeessassameeesssasasseaenssannsnseeesssssnssaeansennns

3.11 Final acceptance test for thick-film processing

(a) Are checks carried out on dimensions? YES/NO
Document RefErenCe .........ccccomeemieereciiniiniiiretee et
COMIMENTS ...evieiieieeeeereteteseeeesesesssseseseserseseae s s eeesbe s s an e saenseaae s eassaeaneanens

(b) Are electrical tests carried out on all circuits? YES/NO
Document REfBreNCE ..ottt
(0701 11007=1 0110 PSP OT RO

(c) Is visual inspection performed on all circuits? YES/NO
Document REfErenCe .........cc.ecvuereeiriericnrerceiet et
COMMENES ...ttt ettt e b e s bb e e sr e sr b be e nr s

(d) Is this compatible with the relevant sections of the current editions of
MIL-STD-883 Method 2017 for Class S devices? YES/NO

DOCUMENE RETEIEINCE ...ttt e e et aee e e ee e e e e esresasaaaeaanenensnans
COMIMEINES o.oeeeeeeeeeeeeeeeeesesseeeraaeeaaeesaseeaaamesssesaessasesenasasesessnsseesrsnsaassnnaseneeeanees

(e) Are thick-film processing test results recorded and filed for a specified
period? YES/NO

DOCUMENE REFEIENCE ....ooeeeeeeeeee ettt et eeeeee e eeee et e ee e e e e ee e ee e atasaeannes
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PART 4.
4.1

4.2

HYBRID ASSEMBLY
Procurement of add-on components and other materials

Is the procurement, selection and control of all add-on components
compatible with ESA PSS-01-60? YES/NO

DOCUMENT REIEIEICE ...oeeeeeee ettt ettt e e e e e eeeesssaseeeeeeaaeeesassnnsenesssesssaaens
(07011011 17= 11 1 I

Are chip lot acceptance procedures for active components carried out
in accordance with Section 3.3.4.2.2. of ESA PSS-01-608?

YES/NO
DOCUMENT REIEIENCE ...cooeeeeeeeeeeeeeeeeeeee ettt et e ee e e e ee e e e ee e et e e eaae s ee e eeeeeeenees e
(070110 117=] | <R UTURTUUUUUTUSTPPPUPPRN

Are chip lot acceptance procedures for passive components carried out
in accordance with Section 3.3.4.3.2 of ESA PSS-01-608? YES/NO

DOCUMENT REIEICINCE ..ottt eee e e enn e e e see s s s e arreesteeseesanananes
(0701 001011= )2 (- I TRTTTUT USROS UUU OSSPSR

Are adhesives, solders, fluxes and other interconnection materials
procured in accordance with ESA-PSS-6107? YES/NO

DOCUMENT REIEIEICE ..o e eeeeettaeseeeeeesesssnnnaeeraasessesaasnnenaasennseeaanans

COMIMICIES oo eeeee e eeeteeeeseeestbesssaasasaaneseseeesseassesaaassseessaeseansnnnssastseenannessansenen

Use of chip carriers

Are componenis mounted into chip carriers by hybrid manufacturer?
YES/NO

Document ReferencCe .........ooueeeeeeieiciteceete e e

(070)1.11011=] 11 (PO OO UPP SO

Do chip carriers conform to JEDEC publication No. 957 YES/NO

DocUMENt RETIEIENCE ......ooueeeeeieeeteceeee et e

COMIMIEINES oo e eeeeesaesesesseessssssesansesassnssssssses et ssaasassaae s ssaeeessnsessasanessabasesnnsnnes
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Are adhesives, solder, fluxes and other interconnection materials used
for chip mounting in chip carriers in accordance with

ESA PSS-01-6107? YES/NO
Document Reference ..o
COMMENES ...ttt eeene e
Are components mounted in chip carriers by the hybrid manufacturer
fully characterised, tested, screened and burned-in before

attachment to thick film hybrid substrates? YES/NO
Document Reference ..o

(07011010111 01 £ 3O OSSOSO SR RR

Part mounting - adhesives

State adhesives used and whether used for active devices, passive
devices or substrate to package.

Name Type No. Manufacturer Active/Passive/Package

Are adequate data available (either from the hybrid manufacturer or the
adhesive supplier) on the following:

Corrosiveness? YES/NO
Outgassing? YES/NO
Joint strength? YES/NO
Service temperature? YES/NO
Storage conditions? YES/NO
Shelf life? YES/NO
Document Reference ...........covovrrneeeeceeecee ettt

COMIMEBNLS ... et e et e et e et e e e e e
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4.4

Are details available on adhesive application, equipment used, control
of amount and component alignment? YES/NO

Document REfEIENCE ........ceverriiecie e e
COMIMENLS <.ttt e e et e e esber e s bbb e se s e e e aesresben et eae st s
Do adhesives comply with Section 3.2.5.11 of ESA PSS-01-610?
YES/NO
Document REfEIENCE ........cveeuieee vt st

(0701101 0107=18 11 I ERTUR TS TP PROT

Part mounting - eutectic

State eutectic materials used and whether used for active devices,
passive devices or substrate to package? YES/NO

Name Type No. Manufacturer Active/Passive/Package

................................................................................................................
................................................................................................................
................................................................................................................

Are adequate data available (either from hybrid manufacturer or
eutectic supplier) on the following?

Compatibility with metallisation system on component or substrate?

YES/NO
Stability of electrical parameters? YES/NO
Operating temperature? YES/NO
Environmental stability? YES/NO
Document REfEBIENCE ......c.coeeeereeeeeeieie sttt
(0701001110 111 00U OO OO OO O PEOPRTRPO PP

Are details available on eutectic mounting procedures, equipment
used and control of parameters during bonding? YES/NO
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Document RefErenCe ......cocooveueueececeteeeee e

COMMENLS ..ottt reees

Do eutectics comply with Section 3.2.5.7 of ESA PSS-01-6107?
YES/NO

DOoCUMENt REIEIENCE ...

COMIMENES ...t

Part mounting - soldering

State solder materials and fluxes used and whether used for active
devices, passive devices or substrate to package?

Name Type Manufacturer  Flux Active/Passive/Package

Are adequate data available (either from the hybrid manufacturer or
solder/flux supplier) on the following?

Compatibility with metallisation system on component or subsirate?

YES/NO
Corrosiveness (for fluxes)? YES/NO
Outgassing (for solder pastes and fluxes)? YES/NO
Shelf life (for solder pastes)? YES/NO
Stability of electrical parameters? YES/NO
Operating temperatures? YES/NO
Environmental stability? YES/NO

DOCUMENE REIEIENCE ... e

COMIMENES ... e et e e e e e,
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(c) Are details available on solder attachment procedures, equipment
used and control of parameters during the reflow process (including
curing for solder pastes)? YES/NO
DocumMENt REFEIENCE .......coveeveeieiiieeeeeeiee et sbe e
[0701111007= 011 00RO OO OO R PP OP

(d) Do solders and fluxes comply with Sections 3.2.5.7-3.2.5.9 of ESA
PSS-01-6107 YES/NO
Document ReferencCe .......occvueeveeveeninienecctcecsi et
[070) 101110111 <SOSR OO OPO

(e) Are there adequate procedures for cleaning off solder fluxes?

YES/NO
Document REfEreNCE ........ccveeeueveriiiccicciiiee et
[070)2011.00 101 J0T TN SO OO P
(f) In the case of chip carriers and other surface mount components, are

adequate procedures used to ensure there is no entrapment of flux
residues and solder balls underneath the surface mount component?

YES/NO

Document REfEIENCE .....cveiveecieeeerceete ettt
COMMENES <.t et eeetesreer s s ae e se e e estesteseeae st st ee e baeasssassaensnesbebennaanans

(9) In the case of chip carriers and other surface mount components, is
inspection carried out to ensure an adequate stand-off between
component and substrate? YES/NO
Document RefEreNnCe ........oieeiecuiieeeieeceeeiete ettt s et
(@) 100107=1 01 (IR U RO PP PRPR

4.6 Part mounting - controls

(a) Is the attachment cycle controlied and does it follow that laid down by
the attachment medium supplier? YES/NO
DOCUMENt REEIENCE ......ocueeeeeteee ettt er e s

(070 001012 0 (=TT TR TT TP
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Are inspection procedures compatible with the current edition of
Method 2017 of MIL-STD-883 in use? YES/NO

DOCUMENE REIEIENCE ..o e e e e e e
(07070012 3T=T a1 E- TN USRS

Are tests carried out to assure the adhesion strength of attached
components (shear strength, torque strength etc.)? YES/NO

DOoCUMENt REFEIENCE ...t e

(07011 0100 1=T0) £ 2SO US SRR

Does data exist to prove the long-term strength of adhesive systems?
YES/NO
Document Reference ...

COMMENLS ...t ettt e e e e e e e e e e e e e eeeee e e et e e oo,

Cleaning

Is cleaning carried out in accordance with Section 3.2.5.10 of ESA
PSS-01-6107 (i.e. Ultrasonic cleaning of circuits with wir

lead connections is not permitted).

Document RefErenCe ...........cuoueuiievceeeeeceeeeeeee et
COMMENES ...ttt ettt st eeeeren e eeeeseseneeaeee e
Are cleaning steps included during the fabrication process at all

relevant stages and clearly identified in the flow chart? YES/NO
Document REfEIENCE ........o.vieeeeeeeeeeeeeeeeeeeee e,

(70T 10102170 ) £ 3 TR R
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4.8

47

Are the following parameters of the cleaning process controlled and

documented?

Time?

Temperature?

Solution concentration?
Solution purity?

Ultrasonic frequency range?

Ultrasonic power?

Document REfEIENCE .....eoov et e e e e s

(070 1181001= 3 1= RRREUR OO U USSP

Are tests carried out to ensure that cleaning processes
Are effective?

Do not damage (electrically, chemically etc.) circuits?

Document ReferenCe ... viieeeeeeeeireeeee s mereeeeee e

COMIMENES oot eeeeeseereeeeeereesesasssessesssrsseasesasnesesesnnsseassesonns

Wire and ribbon bonding

YES/NO
YES/NO
YES/NO
YES/NO
YES/NO
YES/NO

YES/NO
YES/NO

State wire and ribbon bond materials used, whether for active devices
to substrates, crossovers on substrates, within chip carriers or others

(specify).
Wire/Ribbon Manufacturer Manufacturer's
type and part no.

material

......................................................................................

Used for
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Are controls in operation for these properties/parameters?

Composition? YES/NO
Dimensions? YES/NO
Cross-section (imperfections)? YES/NO
Elongation? YES/NO
Breaking strength? YES/NO
Surface properties? YES/NO
Manner of spooling? YES/NO
Manner of packaging? YES/NO
Storage conditions? YES/NO
Has an evaluation been carried out on bonding materials? YES/NO
If so, are the results available? YES/NO
Document Reference ..ot
COMMENES ...ttt ee e et eeees et ee s
Do bonding wires meet the requirements of Section 3.2.5.12 of

ESA PSS-01-6107? YES/NO
Document Reference ..ot
COMMENS ...ttt ettt ettt eee e e

State equipment make, method (ultrasonic, thermocompression,
thermasonic) used for wire/ribbon bonding, type (manual, automatic or
semi-automatic) and which process it is used for (active devices to
substrates, passive devices to substrates, cross-overs on substrates,
within chip carriers or others (specify).

Equipment Method Type Used for Document



ESA PSS-01-607 Issue 1 (November 1990) 49

Are the following bonding process factors/parameters controlled?

Temperature? YES/NO
Ultrasonic power? YES/NO
Time? YES/NO
Bonding tool force? YES/NO
Condition of capillary? YES/NO
Cleanliness? YES/NO
Was an optimisation programme carried out on these parameters for

each machine? YES/NO
If so, are the results available? YES/NO
Document REfer8NCe .........oceeuereeiereeicie et
(070)101011=] 11 T OO OO USROS

How often are these bonding process factors/parameters controlled?

...............................................................................................................................

COMIMENTS ...ttt eve e ereesase et seseeeestentesenseeeessensescasssssnssabeseaseasensessasens
Are these bonding process factors/parameters subject to calibration?

YES/NO
DOCUMENE REIEIENCE ..ottt e e e e eeeee e e aeeaeeassss e semresraeees s

COMIMENTS ...t iteteee e eseieeeeesesseseeseseeseebe st eseebe et e ereaeeseemebas s e s se e s e aesnensaanas

Does a sampling schedule exist to test consistency of bond strength?
YES/NO

Document Réference ......................................................................................

COMIMIEIES oot e e e e e e esese e erersssnreesasssbbeseaeeaasbssaee e sasssaasanasanansreserenines
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Give details of bonds pulled at setting up, how often setting up is
performed (hourly, daily, per shift etc.) and what pulling is performed
on product.

...............................................................................................................................

(i) In the case of failure at bond strength test, does a formalised
procedure exist? YES/NO

Document REfEreNCe .........ocooviuiieeiieeeeeee et e
COMMENIS ...ttt ettt ettt ee e eeee s nenans
) Are control/inspection methods applied to bonded devices/parts?

YES/NO
DOoCUMENt REIEIENCE ... e

Comments ............... et eeh et re e e e et eeteteeatenteeatabeeneeteentantesas et e nreaneeneenenens
(k) Is a 100% visual inspection carried out? YES/NO
Document ReEreNCe .........oooueouiiieeeceeeeeeeeeeee et

COMIMEBNES ... e e et e e e e e e e e e es e e s e ee e e e eee e et

4.9 Other interconnection techniques
In the case of other interconnection techniques (e.g. beamlead, TAB
etc.) full details shall be given of the techniques and the kind of

devices bonded. Then, each of the questions of Section 4.8 (with the
exception of (c)) shall be answered.

4.10 Package sealing

(a) Are pre-seal acceptance tests (including accept/reject criteria)
specified with respect to

Electrical parameters? YES/NO
Visual inspection? YES/NO
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(d)

DOocUMENE REIEIENCE .....ocvevviieeeevee et rtee st
COMIMENLES .voveeeveeeeeeeeeteesretessaeese s se e aesenestsbs s s sbe s r s eas s ebessab e s s e s e bsan s sae
Is a 100% pre-seal acceptance carried out ? YES/NO

Document REBIENCE ......coveeuiieeieiee ettt
(07010.01011= )01 R TOT PR PO OO U RSSO PR PRPION e

Are devices cleaned prior to sealing? YES/NO
If so, are they inspected 100% subsequent to cleaning? YES/NO

Document REfEIENCE .......ccueeveiieiieeetiire et
COMIMENES ..oeeeeceeeereeeteeteseeseebessesesase s s eeesrenssbasesassb e sreseeas e s s s e s e e te s s st
Do packages, package materials, sealing methods and sealing
materials comply with the requirements of Section 3.2.5.13 of ESA
PSS-01-6107 YES/NO
Document REfEIENCE ........ccveeeeieriercee it

COMIMENES o.ceveeeeeeeeeeeeeeeeeee e e teeseessteserseessasesssasseesateeese e et esses s sneaansesataanassaranss

Are precautions taken to avoid the entrapment of corrosive solder flux
vapours in the package during the sealing process? YES/NO

DOCUMENT REIEIENCE ..ottt eet e e e ente s e e e s ste e ettt s s ssbe e saa s saneaeas
COMITIEIES oo eeeteaetesaeeeeeesaeerasusssanessseesassaneeeantesenesssssanscaanseansennsanes

Are precautions taken to avoid the overheating of circuit components
during the sealing process? YES/NO

DOCUMENE REEIENCE ..ottt erereree e e s s seeesesae it e e e e ee s s enannnras e
COMIMIEIES o ovoeeeeeeeeeeeeee e e eeeeeeeeeseeetesaseeesaeseeseaseeasescaansensassasenaas s e e s e snarsraesarnnaases

Are the following controlled, where applicable, and documented?

Pre-seal bake? YES/NO
Heat (or power) used to produce seal? YES/NO
Humidity during sealing? YES/NO
Flow rate of gases? YES/NO
Welding controls (pressure, power, time)? YES/NO
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DocuUmMEeNnt RETEIENCE ... e e
COMMEBNES ... e

Are controls in existence to provide an inert gas atmosphere within the
package? YES/NO

Document ReferenCe ..........ccouevveecuceceeeeeeeeeeeeeeeeeeeeee e
COMMENIS ...t e e ee e eee oo
Do control and inspection procedures exist for the seal quality?
YES/NO
Document REEreNCe .......couoweeoueeeeececeeeeeeeeeeeeeeeeeeeeeeee e,
COMMEBNES ...ttt e eeeee s v e,

Is the hermeticity of the package measured in accordance with the
requirements of ESA PSS-01-608? YES/NO

Document ReferenCe .........c.o.ouoeeeeeeeecececeeieeeeeeeeeeeeeeeeeeeeeeeeeeeee e
COMMENLS ...ttt ee e e oo,
Has an evaluation been carried out on the compatibility of the

package and sealing method with other materials, parts and
processes and the expected usage with respect to stability of

electrical parameters? YES/NO
Type and geometry of devices? YES/NO
Chemical stability? YES/NO
Environmental stability? YES/NO
Document ReferenCe ...

070 T101100=10] (3OO









