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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES - INTEGRATED CIRCUITS -

Part 23-3: Hybrid integrated circuits and film structures -
Manufacturing line certification —
Manufacturers' self-audit checklist and report

1) The
all
inte
this

entjusted to technical committees; any IEC National Committee interested in the~Subject dealt wi

par
with
Org
two

2) The
inte)
fron

3) The

of
Con

4) In
Sta
dive
indi

5) The
equ

6) Attg
of p

Intern

FOREWORD

IEC (International Electrotechnical Commission) is a worldwide organization for standardization con
hational electrotechnical committees (IEC National Committees). The object of the)JEC is to g
Fnational co-operation on all questions concerning standardization in the electrical and,electronic fig
end and in addition to other activities, the IEC publishes International Standards.” Their prepar

icipate in this preparatory work. International, governmental and non-governmental organizations

the IEC also participate in this preparation. The IEC collaboratesclosely with the Inter
anization for Standardization (ISO) in accordance with conditions determined by agreement betw
organizations.

formal decisions or agreements of the IEC on technical matters\express, as nearly as possi
Frnational consensus of opinion on the relevant subjects since each‘technical committee has represg
h all interested National Committees.

documents produced have the form of recommendations_forinternational use and are published in t
tandards, technical specifications, technical reports or¥guides and they are accepted by the N
hmittees in that sense.

rder to promote international unification, IEC National Committees undertake to apply IEC Inter
hdards transparently to the maximum extentpossible in their national and regional standard
rgence between the IEC Standard and the corresponding national or regional standard shall be
cated in the latter.

IEC provides no marking procedure to \indicate its approval and cannot be rendered responsible
pment declared to be in conformity wjth one of its standards.

ntion is drawn to the possibility that some of the elements of this International Standard may be the
atent rights. The IEC shall not bé held responsible for identifying any or all such patent rights.

ational Standard IEC .60748-23-3 has been prepared by subcommittee 47A: Inte

circui

docunpents:

The text of this standard is based on the European standard EN 165000-3 and the fol
FDIS Report on voting
47A/640/FDIS 47A/651/RVD

Full inffotmation on the voting for the approval of this standard can be found in the rep|

, of IEC technical.committee 47: Semiconductor devices.
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indicated in the above table.

IEC 60748-23-3 should be read in conjunction with Parts 23-1, 23-2 and 23-4.

The QC number that appears on the front cover of this publication is the specification number

in the

IEC Quality Assessment System for Electronic Components (IECQ).

The committee has decided that the contents of this publication will remain unchanged until 2006.
At this date, the publication will be

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
+ amended.
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INTRODUCTION

This set of specifications prescribes a set of procedures to be used by users and
manufacturers for the production and delivery of high-quality, special requirement hybrid
integrated circuits and film structures with a specified level of quality and reliability.

This set of specifications prescribes reference criteria for the establishment, control,
maintenance and development of a certified manufacturing line and represents a
manufacturing line certification methodology.

The tar i iability i i i ign and
manufacturing practices. Examples of quality and reliability best practices for elimimafion of
potential failure mechanisms and achievement of a targeted quality and reliability| level
include: material characterization for derivation of process design rules, in-proCess control,
continuous improvement, etc.

Assessment (estimation) of the targeted quality and reliability level may bheaccomplished by:

a) urjing data obtained from the material characterization, design‘and process control and
improvement activities; or

b) through the use of product assessment level schedule (PALS) tests.
Part 23-1 of this set of specifications provides generalinformation.

Part 23-2 of this set of specifications provides guidance to 'users' of hybrids in terms |of the
'visua| inspection standards' to be expected.

Part 23-4 of this set of specifications provides a blank detail specification, which provides
guidance to 'users' of hybrids for procurement purposes.

Part 23-5 of this set of specifications provides a means of quality assessment on the basis of
qualification approval.
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SEMICONDUCTOR DEVICES - INTEGRATED CIRCUITS -

Part 23-3: Hybrid integrated circuits and film structures —
Manufacturing line certification —
Manufacturers' self-audit checklist and report
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art of IEC 60748 applies to a high quality approval system for hybrid integrated c
m structures.

Checklist is intended for the use of a hybrid microcircuit manufacturer's in
sment team.

provide the hybrid manufacturer and the National Supervising Inspectorate (NS
ng information on process control demonstrating complianee with IEC 60748-23-1
ended to include quality system requirements.

ocument information

General

hecklist and subsequent report is for submission to the NSI in support of an appli
proval to IEC 60748-23-1, or as a demonstration of continuing compliance at int
kceeding 1 year. Each item in glauses 3 to 7 shall be completed or marke
able”; items which invoke mandatory process or inspection requirements are shq

bold ftalics.

It sho|
answg
is for
whate

uld be noted that it is(not the requirement or the intention that each item has
red with an affirmative, excepting mandatory requirements. The objective of the
the manufacturer_to.demonstrate that all manufacturing processes are under con
ver means this is.achieved.

Wher¢ supporting évidence is included, for example engineering reports, statistical pr

contrg

The m

| (SPC)(data, etc., it should be appended to the report.

anufacturer may use his own style of typeface to reproduce this document and pr
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The NSI may subsequently validate any part of the submission as a process assessment.

2.2

Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition

of the

referenced document (including any amendments) applies.

IEC 60050 (all parts), International Electrotechnical Vocabulary

IEC 60068-2-20:1979, Basic environmental testing procedures — Part 2: Tests — Test T: Soldering
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IEC 60695-2-2:1991, Fire hazard testing — Part 2: Test methods — Section 2: Needle-flame test
Amendment 1 (1994)

IEC 60748-1, Semiconductor devices — Integrated circuits — Part 1: General

IEC 60748-23-1:2002, Semiconductor devices — Integrated circuits — Part 23-1: Hybrid
integrated circuits and film structures — Manufacturing line certification — Generic specification

IEC 60748-23-2:2002, Semiconductor devices — Integrated circuits — Part 23-2: Hybrid
integrated circuits and film structures — Manufacturing line certification — Internal visual
inspection and special tests

IEC ¢
integr
specif

0748-23-4:2002, Semiconductor devices — Integrated circuits — Part 23-4¢
bted circuits and film structures — Manufacturing line certification — Blank
ication

IEC 61340-5-1:1998, Electrostatics — Part 5-1: Protection of electrohie devices

electr

IECQ
Rules

3 D

For th
IEC 6

pstatic phenomena — General requirements

001002-3:1998, IEC Quality Assessment System for Electronic Components (IE
of Procedure — Part 3: Approval procedures

efinitions

e purpose of this part of IEC 60748, the definitions given in IEC 60050, IEC 60
D748-23-1 and IEC 60748-23-2 shall apply.

4 General requirements

The fd

4.1

4.2
4.3
4.4
4.5
4.6
4.7

llowing subclauses contain:

Self-audit checklist and repbrt for thick and thin film hybrid integrated circuit
manufacturers

Description of report/company structure

Approval information

Summary of testing

Analytical methods

Controlof procurement sources and incoming material

Control of procurement sources and incoming material, continued

4.8
4.9
4.10

Hybrid
detail

from

CQ) -

y48-1,

—ETTviTormmrertatcomtrotandstaticramdtitg
Change notification requirements

Hybrid design
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Self-audit checklist and report for thick and thin film hybrid integrated circuit

manufacturers

Report No: Date:

Previous report No: Date:

Appro

val: application/periodic review/extension/major change *

Company name:

Addre
Postc
Telep

Comp

The i
betwe

Repor
Repor

NSl ¢

The
reviey

The fd

For N

SS:
pde:
hone: Telex: Facsimile:

any declaration
nformation contained herein is a true and accurate record of appraisals carrig

en [/ [/ and [/ [/

t compiled by: Signed: Date: [/ /
t approved by: Signed: Date: [/ /
bunter-signature

information supplied in this report fully supports the application/pg
v/extension/major change as detailed.

S1:; Signed: Date: [/ /

llowing items of this report have been subject to subsequent evaluation by the NSJ:

* Delete as appropriate.

d out

riodic
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4.2 Description of report/company structure
Provide a description for the purpose of this report.

a. For a new approval application — State the extent of the technology sought in terms of
materials, complexity, packaging, etc. together with
the maximum screening/test level applied for from
IEC 60748-23-1, annex A.

b. For an extension/major change — Nature of technology extension required, or details
of process/equipment change.

Seniormanagement:

Name Position: Location:
Name Position: Location:
Name Position: Location:
Name Position: Location:
Name Position: Location:
Name Position: Location;
Name Position: Location:
Name Position: Location:

Quality department:

Name Position: Quality Managér Reports to:
Name Position: Deputy Quality Manager

Numbgr of quality engineers:

Numbgr of inspectors per shift:

Number of employees engaged in hybrid production:

Total:
Admirjistration:
Produfction engineers:
Produlction operators:
Produlction inspection:
Desigh engineers;
Reliabhility engingers:
Superyvisors;

Prodyction:

Thick film substrate production: YES/NO * Number of shifts:
Thin film substrate production: YES/NO * Number of shifts:
Solder assembly: YES/NO * Number of shifts:
Chip and wire: YES/NO * Number of shifts:
Test and environmental: YES/NO * Number of shifts:
Quality engineering: YES/NO * Number of shifts:
Quality inspection: YES/NO * Number of shifts:
Production supervision: YES/NO * Number of shifts:

* Delete as appropriate.
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Production line (space allocations):

Design: area in m’

Development: area in m’

Production: area in m*

Test and environmental: area in m?

Market:

Space: % Military: % Telecom: % Automotive: % Others: %

4.3 [Approval information
Approved quality system to IEC QC 001002-3:  YES/NO * Approval No: Assessed:| / /
Approjved to IEC 60748-23-1: YES/NO * Approval No: Assessed:| / /

Other|national/international approvals held:

Approjval Type: Approval No: Assessed:| [/ /
Approjval Type: Approval Na Assessed:| [/ /
Approjal Type: Approval No: Assessed:| [/ /
Approjal Type: Approval No: Assessed:| [/ /
Approjal Type: Approval No: Assessed:| [/ /

Commercial approvals (e.g. Ford, IBM, etc.) held:

Approjval Type: Approval No: Assessed:| [/ /
Approjval Type: Approval No: Assessed:| [/ /
Approjal Type: Approval No: Assessed:| [/ /
Approjal Type: Approval No: Assessed:| [/ /
Approjal Type: Approval No: Assessed:| [/ /
Notes

* Delete as appropriate.
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Example of abstract of capability approval

IEC 60748-23-1 approval number ABC123

Thick film technology:

General:

In 1937 Welwyn was set up to manufacture high grade resistors primarily for use by the
telecommunications industries. During 1962 the company began production of custom
electranic hyhrid intpgra’rpd circuits for industrial telecommunications and military customers.

Todayl Welwyn uses the latest technology to design and produce high reliability” hiybrids
conforming to the most exacting requirements of customer applications, forl,custpmers
requirjng a wide range of electronic circuit complexity/density and for quantities of hjybrids
rangirlg from small batch production to high volume production. In addition 300 % scrgening
tests pnd customer design evaluation testing programmes are also available to provige the
highest level of quality assurance required by any customer.

Current levels of release available:

Maximum IEC 60748-P3-1,
annex A
Dimensions Reference
Surfage-mount, non-hermetic technology 50,8 mm x 25,4 mm PALS 5
Surfage-mount, hermetic technology 54,5 mm x 29,2 mm PALS 8
Chip and wire, non-hermetic technology 50,8 mm x 25,4 mm PALS 5
Chip and wire, hermetic technology 54,5 mm x 29,2 mm PALS 8

Sub-dontracted processes: None.

Address:

Welwyn Microcircuits
Factory D

BEDL|NGTON
Northimberland
NE22|7AA

UNITED KINGDOM

Tel: +¥441670 822181
Fax: [*44 1670 530123
Telex: 53514
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Contacts:
Commercial Manager: Mr G Thompson, Ext. 421
Quality Manager: Mr D Oliver, Ext. 430

4.4 Summary of testing

The product testing record example shown below and overleaf is for guidance as to the
required information. The manufacturer's own records may provide this information without

amenWWMMMMWeM of
supplied records.

PRODUCT TESTING RECORD

MANUFACTURER’S Product type No:
NAME PALS release level:
AND ADDRESS Package type:

Technology description:

DESIGN EVALUATION

TEST No. No. Date Structural similarity claimed
tested failed type No(s)

Enddrance

Damp heat

Resigtance to soldering
heat

Termination robustness

Accegleration

Vibration
Shogk
Soldgrability

Flammability

Resigtance ‘to-solvents

Interpal moisture content

Radiographic inspection

Salt mist

Others
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Summary of testing (continued)

-13

DEVICE SCREENING

BATCH No. BATCH SIZE No. FAILED TEST/FAILURE
DEVICE SAMPLE TESTING
TEST INSP. LOT BATCH(es) SAMPLE SIZE FAILURE AND CAUBE
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4.5 Analytical methods

Is an SPC system involving critical or key

process nodes defined? YES/NO Document No. Issue No.
Are analytical tools used to determine the

appropriate characteristics to be measured

for critical or key nodes e.g. failure mode

and effects analysis (FMEA), etc.? YES/NO * Document No. Issue No.
Do these include:

Mininfum inspections? YES/NO *

Result distribution? YES/NO *

Relatjon to other product? YES/NO *

Corrgctive action? YES/NO *

Are SPC process controls in place for:

Film pattern registration? YES/NO * Document NG. Issue No
Film thickness

Wet? YES/NO * Document No. Issue No
Dry? YES/NO * Doctment No. Issue No
Fired? YES/NO * Document No. Issue No
Film {rack width and separation? YES/NO * Document No. Issue No
Fired|resistor value (pre-trim)? YES/NO * Document No. Issue No
Printed or film adhesive thickness pre-cure

(includling solder paste) for add-on

components? YESI/NO * Document No. Issue No
Wire hond strength test for bare die

intercpnnect? YES/NO * Document No. Issue No
Are thle appropriate staff formally

trained on procedures, equipmentand

visual[standards? YES/NO * Document No. Issue No

* Delete as appropriate.
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Provide achieved process capability indices:

4.6 Control of procurement sources and incoming material

4.6.1 Added components procured to an IEC specification

Where added components are procured
to an IEC specification are they

procured to normal release procedures? YES/NO * Document No.

4.6.2

Does g procurement specification controlled
by thg hybrid manufacturer exist or each

added component? YES/NO * Document No.

Does pn approved test and evaluation
programme controlled by the hybrid
manufacturer exist for each added

component? YES/NO * Document No.

Is the|approval test programme carried out
on ea¢h added component from each

manufacturing source? YES/NO * Document No.

Do the above procedures ensure that all
added components are subject to testing
and screening equivalent to components

releaded to IECQ? YES/NO * Document No.

4.6.3 Part finished added componeénts or subcontracted processes

Are part finished components or processes
subject to the procurement controls detailed

in 3.6]1 or 3.6.2 above? YES/NO * Document No.

Are parts stored and handled such
that they are not subjectito deterioration

or dapage? YES/NO * Document No.

Do all|dies conform to the relevant IEC

visual|criteria® YES/NO * Document No.

47 lesmtrotof | . . teriat " ,

4.71 Other materials and components

Do procurement specifications exist for all
other materials and components used in the .
hybrid manufacture? YES/NO Document No

Do these specifications ensure that the
hybrid manufacturer is made aware of any
change to these materials and which
components might effect hybrid

manufacturing quality, yield or reliability? YES/NO ~ Document No.

* Delete as appropriate.

Issue No.

Isstie No

Issue No

Issue No

Issue No

Issue No

Issue No

Issue No

Issue No.

Issue No.
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4.7.2 Continuous assessment of procurement sources

For components or materials not procured

to an IEC specification, is a continuous

vendor rating system of suppliers

maintained? YES/NO * Document No. Issue No.

Are suppliers regularly informed of their
vendor rating? YES/NO * Document No Issue No.

4.7.3 Traceability

Are the circuits, their added components,
piece |parts and materials traceable to .
original manufacturers’ lot numbers? YES/NO Document No../*ylssue No

Notes

4.8 |Environmental control and static handling
Are thlere procedure(s) for controlling

the environment? YES/NO * Document No. Issue No
Document No. Issue No
Document No. Issue No

Do these procedures include:

Compgliance with IEC 61340-5-1: YES/NO~

Facilify-cleaning:

1. Control YES/NO *
2. Review YES/NO *

Prevention of human contamination:

1. Use of finger cots or gloves YES/NO "
2. Suitable clothing YES/NO *
3. Spittle control YES/NO "
4. Gowning procedure YES/NO*
5. Personnel property YES/NO *
6. Cosmetics YES/NO "

* Delete as appropriate.
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Defined limits and monitoring of:

1. Temperature YES/NO *
2. Humidity YES/NO *
3. Particle count YES/NO *
4. Positive pressure YES/NO *
5. Field intensity YES/NO *
Facility shut down procedure: YES/NO*
Material storage and access: YES/NO "

4.9 |Change notification requirements
Is there a procedure for controlling
chande notification? YES/NO * Document No. Issue Np.

Does this change procedure identity
when @ report is required by the NSl in
accorglance with 6.5.2 of IEC 60748-23-1? YES/NO *

Have pny notifications of change been
made |[during the period of this report? YES/NO *

Please provide report identities and dates:

4.10 |Hybrid design
Are there separate design rules for each

technplogy? YES/NO *

Technology type Document No. Issue No
Technology type Document No. Issue No
Technology type Document No. Issue No
Technology type Document No Issue No
Technology type Document No. Issue No

Do the¢se design fules include:

Internpl materials types and usage? YES/NO *

Packdqge. 'materials types and usage? YES/NO *

Electrical design, including current

Densities, track resistance and

Capacitance, tolerance, stability, etc.? YES/NO *
Thermal design? YES/NO *

Environmental design i.e. package type,
stress, shock, vibration, temperature, etc.? YES/NO *

Are design rules formally issued
and controlled? YES/NO * Document No. Issue No.

* Delete as appropriate.
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Do the design rules include all
aspects of the visual criteria of
IEC 60748-23-1? YES/NO * Document No. Issue No.

Is a periodic review carried out to ensure

that new materials, processes and
components are incorporated? YES/NO * Document No. Issue No.

Are design layout checks performed by:

1. Engineering? YES/NO * Document No. Issue No.
2. Customer? YES/NO * Document No. Issue-Nb
3. Others (specify)? Document No. Issue No

Are formal design reviews carried out
prior to production? YES/NO * Document No: Issue No

Does fhis review include:

The fgct that the design is within YES/NO *
the sdope of approval?

Customer requirements? YES/NO *
Electrjcal functionality? YES/NQ_*
Thermal considerations? YES/NO *
Envirgnmental conditions? YES/NO *
Device screening requirements? YES/NO *
Reliahility e.g. material combinations? YES/NO *
Safety e.g. materials, failure mode? YES/NO *
Static|e.g. handling, bending order? YES/NO *
Delivgry requirements, packaging? YES/NO *
Notes

* Delete as appropriate.
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5 Thick film processing

The following subclauses contain:

5.1 Artwork and screen fabrication
5.2 Substrates

- 19 -

5.3 Substrate saw or scribe and break and substrate hole drilling

5.4  Thick film pastes and printing
5.5 Drying and firing

5.6 ReStstertrmiRg
5.7 |Inspection and test of processing
5.8 [Rework

5.1 Artwork and screen fabrication

beforg use?

Catalggued?

Screeh usage:

recorded?

Is artwork prepared in-house? YES/NO * Document No. Issue No.
Is scregen manufacture in-house? YES/NO * Document Ne: Issue No.
Are quiality assurance checks carried
out bgfore use? YES/NO * Document No Issue No.
Is there evaluation of new .
screen materials? YES/NO Document No. Issue No.
Is screen tension measured \

YES/NO Document No. Issue No.

Limits: Min. Max.

Do sdreens have unique reference
and revision control? YES/NO * Document No. Issue No.
Is scre¢en storage:

YES/NO * Document No. Issue No.
Accegls/segregation controlled? YES/INO Document No. Issue No.
In a cpntrolled-environment? YES/INO Class
Is the mumberof primts/orwear
allowed per screen monitored and .

YES/NO Document No. Issue No.
Is screen tension periodically )
measured throughout screen life? YES/NO Document No. Issue No.

Limits: Min. Max. period

Are the appropriate staff formally
trained on procedures, equipment .
and visual standards? YES/NO Document No Issue No

* Delete as appropriate.
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5.2 Substrates
Substrates used: Manufacturer Types

Manufacturer Types

Manufacturer Types

Manufacturer Types
Incoming checks: Dimensions YES/NO *

Camber YES/NO *

Bow YES/NO *

Material YES/NO *

Surface YES/NO * Document No. Issue No
Are sybstrates cleaned? YES/NO *
Chemjcal and method:
Chemical purity checked YES/NO *
Routine replacement YES/NO
Calibration YES/NO *
Is substrate storage controlled
betwelen cleaning and use? YES/NQ_* Document No. Issue No
Are the appropriate staff formally
traindd on procedures, equipment
and vjsual standards? YES/NO * Document No. Issue Ng.

Notes

* Delete as appropriate.
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5.3 Substrate saw or scribe and break and substrate hole drilling

Enter all equipment used, or new/refurbished equipment since last report.

Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Are thiere unique references for

substnate profile drawings? YES/NO * Document No. Issue No

Is the|registration side of the .

substnate clearly identified? YES/NO

Is this| also the registration for .

the pgttern marking? YES/NO

Are thlere procedures covering .

power/speed setting? YES/NO Document No. Issue No

Is there a formal maintenance .

procedlure for the cutting equipment? YES/NO Document No. Issue No

If substrates are procured prescribed

or drilled, is there a detailed .

procufement specification? YES/NO Document No. Issue No

Are quiality assurance checks.made .

on dimensions? YES/NO Document No. Issue No

Are thie substrates cleaned prior to .

returnjng to stores? YES/NO Document No. Issue No
Chemjcal and/method:

Is cheimical purity checked? YES/NO ~

Is there a routine replacement programme? YES/NO

Is there calibration of the method? YES/INO

Are the appropriate staff formally

trained on procedures, X

equipment and visual standards? YES/NO Document No. Issue No.

* Delete as appropriate.
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5.4 Thick film pastes and printing

Conductor inks:

Manufacturer Type No. Composition Use
Manufacturer Type No. Composition Use
Manufacturer Type No. Composition Use
Manufacturer Type No. Composition Use
Manufacturer Type No. Composition Use
Manufacturer Type No. Composition Use

NOTE |Use = Minimum dimension /No. layers/termination, etc.

Resistor inks:

Manuiacturer Series No. Compatible conductor type Range
Manuiacturer Series No. Compatible conduetor-type Range
Manufacturer Series No. Compatible conductor type Range
Manufacturer Series No. Compatibfeeonductor type Range
Manufacturer Series No. Compatible conductor type Range

Dielegtric and print protect inks:

Manufacturer Type No. Composition Use
Manufacturer Type No. Composition Use
Manufacturer Type No. Composition Use
Manufacturer Type No. Composition Use

Overglaze/covercoats:

Manufacturer Type No. Composition Use
Manuiacturer Type No. Composition Use
Manutacturer Type-No- Composition Use.
Manufacturer Type No. Composition Use
Is lot traceability maintained YES/NO * Document No. Issue No.

for all ink usage?

Is age control and storage control .
within paste manufacturers’ limits? YES/NO Document No. Issue No.

Are evaluation and viscosity
measurements carried out on each
batch? YES/NO Document No. Issue No.

* Delete as appropriate.
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Have adhesion tests been carried out
on all substrate/ink combinations? YES/NO * Document No. Issue No.

Are paste combinations from different
manufacturers used on the same

substrate or are combinations other .
than recommended used? YES/NO

Have these combinations .
been fully evaluated? YES/NO Document No. Issue No.

Is there control on the blending of .
resistor inks? YES/NO Document No. Issue) No.

Is eagh batch checked with a )
procesgs test vehicle? YES/NO Document No. Issue Nfo.

Printing machines:

Enter [all machines used, or new/refurbished equipment since last report.

Manufacturer Type No. Serial/Plant Np.
Manufacturer Type Na. Serial/Plant Np.
Manufacturer Type-No. Serial/Plant No.
Manufacturer TFype No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No

* Delete as appropriate.
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Is there a formal procedure for print

machine maintenance including

squeegee wear, screen usage,

mechanical set-up, etc? YES/NO * Document No. Issue No.

Is printing carried out in a controlled .
environment? YES/NO Class

Are there restrictions regarding .
human contamination in the area? YES/NO Document No. Issue No.

Does the area have controlled cleaning .
procegures? YES/NO Document No. Issue NO.

Are there instructions regarding
each {ype of paste for .
operators/supervisors? YES/NO Document No. Issue No.

Is there a procedure controlling

screen cleaning/paste retention. Does

this pfocedure guard against paste .

contamination and dilution? YES/NO Documment No. Issue No.

Are thiere restrictions on machine
settings speed, standoff, pressure, etc.

— for gperators? YES/NO: Document No. Issue No.
— for gupervisors? YES/NO * Document No. Issue No.
Are mjachine controls protected against .

accidental movement? YES/NO

Is a usage log kept per machine? YES/NO * Document No. Issue No.
Are vipual checks carried out(on each .

print layer? YES/NO

By prgduction YES/NO ~ Document No. Issue No.
Samp|e by qualitysassurance YES/NO Document No. Issue No.
Do these visual checks conform YES/NO ’ Document No. Issue No.

to a writtényprocedure?

Are theappropriate-staff formally
trained on procedures, equipment .
and visual standards? YES/NO Document No. Issue No.

* Delete as appropriate.
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Are thickness measurements made? YES/NO * Document No. Issue No.
Conductor type Nos. Wet Dried Fired Min/Max
Conductor type Nos. Wet Dried Fired Min/Max
Conductor type Nos. Wet Dried Fired Min/Max
Dielectric type Nos. Wet Dried Fired Min/Max
DielegtrietypeNos- Wet DBried Hred M e
Dielegtric type Nos. Wet Dried Fired Min/Ntax
Resistor type Nos. Wet Dried Fired Min/Max
Resistor type Nos. Wet Dried Fired Min/Max
Resistor type Nos. Wet Dried Fired Min/Max
Notes

* Delete as appropriate.
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5.5 Drying and firing

Drying:

Enter all ovens/belts used, or new/refurbished equipment since last report.

Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufecturet FypeNo- SertatPtant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.

Is dwell time, before drying, controlled
and td manufacturer’s recommendations? YES/NO< Document No. Issue No.

Is drying carried out at paste

manufacturer’s recommended

time/temperature profiles for all .

ink types used? YES/NO Document No.  Issue No.

Are dilying ovens/belts profiled at .
maximum load and usage? YES/NO Document No.  Issue No.
At what periodicity are thexdrying

ovensybelts profiled?

Is a usage log with\time/batch information )
kept ger oven/belt? YES/NO Document No. Issue No.

Are thiere restrictions on multiple loading
of ovegns;,iv€. door opening during )
curing cycle? YES/NO Document No Issue No.

Are machine controls protected against .
accidental movement? YES/NO

Is there a maintenance procedure for .
the ovens and belts? YES/NO Document No. Issue No

* Delete as appropriate.
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Firing:

Enter all furnaces used, or new/refurbished equipment since last report.
Manufacturer Type No.

Manufacturer Type No.

Manufacturer Type No.

Manufacturer Type No.

Manutacturer

Tvne No
J T

Serial/Plant No.

Serial/Plant No.

Serial/Plant No.

Serial/Plant No.

Serial/Plant No.

Manuiacturer Type No.
Is thelfiring profile and atmosphere to the
paste |manufacturers’ recommended time/
tempgdrature profiles for all ink types used? YES/NO * Document No,

Are fufrnaces profiled at maximum

load gnd usage? YES/NO ~ Document No.
If furnpces are pre-loaded to carry out

the prpfile, is this pre-load specified .

durind use? YES/NO Document No.

At what periodicity are the furnaces profiled?

Is a ugsage log with time/batch information

kept ger furnace? YES/NO ~ Document No.
Are air flow/zone settings checked .

prior tp furnace loading? YES/NO Document No.
Are mjachine controls protected against .

accidental movement? YES/NO

Is thefe a maintenance precedure for .

the fufnaces used? YES/NO Document No.
Are the appropriate staff formally

traindd on procedures, equipment .

and vjsual standards? YES/NO Document No.

5.6 |Resistor trimming

Seriat/Rlant No.

Issue No.

Issue No.

Issue No.

Issue No.

Issue No.

Issue No.

Issue No.

Enter all air/laser trimmers, or new/refurbished equipment since last report.

Manufacturer Type No.
Manufacturer Type No.
Manufacturer Type No.

* Delete as appropriate.

Serial/Plant No.

Serial/Plant No.

Serial/Plant No.
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Are there procedures to ensure
that the visual criteria specified in
IEC 60748-23-2 are met? YES/NO * Document No. Issue No.

Are both electrical and visual checks
carried out on each batch run:

— by production? YES/NO * Document No. Issue No.

— by inspection? YES/NO * Document No. Issue No.

Is a sfabilization bake and recheck .
carriefl out? YES/NO Document No. Issue No:

Is the|software under controlled issue .
and sforage? YES/NO Document No. Issue No.

Is there control on probe card/test-box .
and drawing revision status? YES/NO Document NO\ Issue No.

Are thle probe cards periodically .
checkped under calibration control? YES/NO Document No. Issue No.

Are thee test boxes and equipment
used for active trim periodically .
checked under calibration control? YES/NO Document No. Issue No.

Is the|area isolated to avoid i
contamination in other areas? YES/NO

Is thefe a maintenance procedure .
for the air/laser trimmers? YES/NO Document No. Issue No.

Is there evaluation and control on_the
power/time profile for each matefial .
type Used? YES/NO Document No. Issue No.

Are the appropriate staff.-formally

traindd on procedures, equipment X
and vjsual standards? YES/NO Document No. Issue No.

5.7 [Inspéction and test of processing

A bkt kL lea reiad -t n
re qualll.y CTTCOUNRN S CarticU outT Ut

each printed layer? YES/NO ~ Document No. Issue No.

Do they include:

— wet thickness? YES/NO ~
— dried thickness? YES/NO ~
— fired thickness? YES/NO ~

Are sample resistor value checks .
performed on each batch? YES/NO Document No. Issue No.

* Delete as appropriate.
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Are there procedures for checking:

a) solderability? YES/NO* Document No. Issue No.
b) adhesion? YES/NO Document No. Issue No.
c) wire bondability? YES/NO Document No. Issue No.
Are process test vehicles used? YES/NO *

Are they subject to formal controls? YES/NO * Document No. Issue No.
Are there procedures in the event of

a progess test vehicle failure? YES/NO Document No. Issue N
Are visual inspections performed X

in acgordance with IEC 60748-23-27 YES/NO Document No. Issue No.
Are the appropriate staff formally

traindd on procedures, equipment .

and vjsual standards? YES/NO Document No. Issue No.
5.8 |Rework

Are thlere formal procedures for .

contrqlling rework? YES/NO Document No. Issue No.
Definitive statements on what \

is/is npt reworkable? YES/NO

Visual criteria? YES/NO

Tracepbility? YES/INO *

Numbgr/area of permissible .

reworks per substrate? YES/NO

Are rework limitations in accordance .

with §.1.5 of IEC 60748+23-1? YES/NO Document No. Issue No.
Are visual inspections performed in .

accorndance with"lEC 60748-23-2? YES/NO Document No. Issue No.
Are the appropriate staff formally

traindd on procedures, equipment X

and vjsual standards? YES/NO Document No. Issue No.

Notes

* Delete as appropriate.
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6 Thin film processing

The following subclauses contain:

6.1 Artwork and mask fabrication

6.2 Substrates

6.3 Substrate saw or scribe and break and substrate hole drilling
6.4 Thin film processing materials and pattern forming

6.5 Drying and stabilization

6.6 Resistor trimming
6.7 [Rework

6.1 Artwork and mask fabrication

Is artwork prepared in-house? YES/NO * Document No. Issue No.
Is magk manufacture in-house? YES/NO * Document;No. Issue No.

Are quiality assurance checks carried .
out bgfore use? YES/NO Document No. Issue No.

Is there evaluation of new .
mask jmaterials? YES/NO Document No. Issue No.

Do masks have unique reference g
and revision control? YES/NO Document No. Issue No.

Is masgk storage:

— catglogued? YES/NO Document No. Issue No.
— accegss/segregation controlled? YES/NO Document No. Issue No.
— in afcontrolled environment? YES/INO ~ Class

Limits: Min. Max. period.

Are the appropriate staff formally
traindd on procedures, equipment .
and vjsual standards? YES/NO Document No. Issue No.

Notes

* Delete as appropriate.
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6.2 Substrates
Substrates used: Manufacturer Types
Manufacturer Types
Manufacturer Types
Manufacturer Types
Incoming checks: Dimensions YES/NO *
Camber YES/NO
Bow YES/NO *
Material YES/NO
Surface YES/NO ~ Documerit-No. Issue No.
Are sybstrates cleaned? YES/NO *
Chemjcal and method:
Chentical purity checked? YES/NO "~
Routihe replacement? YES/NO
Calibfation? YES/NO °
Is subistrate storage controlled between )
cleaning and use? YES/NO  Document No. Issue No.
Are thle basic layer thin films produced in-house?  YES/NO )
WhicH method of thin film preparation is used:
Sputtering YES/NO
Vacuym deposition YES/NO
Chemjcal deposition YES/NO
List tHe equipment-used: Manufacturer Types
Manufacturer Types
Manufacturer Types
Manufacturer Types
Manufacturer Types

* Delete as appropriate.
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Are thickness measurements made:

During processing? YES/NO * Document No. Issue No.
After each film has been produced? YES/NO = Document No. Issue No.
Are substrates cleaned? YES/NO *

Chemical and method:

Chemical purity checked? YES/NO *
Routihe replacement? YES/NO
Calibfation? YES/NO

Is subsstrate storage controlled .
betwelen cleaning and use? YES/NO  Document No; Issue No.

Are the appropriate staff formally

traindd on procedures, equipment X
and vjsual standards? YES/NO Document No. Issue No.

Notes

* Delete as appropriate.
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6.3 Substrate saw or scribe and break and substrate hole drilling

Enter all equipment used, or new/refurbished equipment since last report.

Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No Serial/Plant No.
Manufacturer Type No. Serial/RPlant No.
Manufacturer Type No. Serial/Plant No.
Are thiere unique references for

substnate drawings? YES/NO * Document N6/ Issue No.

Is the|registration side of the substrate .

clearly identified? YES/NO

Is thigl also the registration for the pattern YES/NO *

marking?

Are thiere procedures covering power/speed? YES/NO " Document No. Issue No.

Is thefe a maintenance procedure for the .

cutting equipment? YES/NO Document No. Issue No.

If substrates are procured pre-scribed or

drilled, is there a detailed procurement .

specification? YES/NO Document No. Issue No.

Are qgliality assurance checks made on .

dimensions? YES/NO Document No. Issue No.

Are thie substrates cleaned prior to .

returnjng to stores? YES/NO Document No. Issue No.

Are the appropriate staff formally trained

on prpcedures;equipment and visual X

standards? YES/NO Document No. Issue No.

6.4 Thin film processing materials and pattern forming

Where chemicals are prepared in house, state INTERNAL and for the type state control
document number, also state composition as requested.

Photo-resist: Manufacturer
Developer: Manufacturer
Resist stripper: Manufacturer
Electroplate solution: Manufacturer

* Delete as appropriate.

Type No.

Type No.

Type No.

Type No.

Composition.
Composition.
Composition.

Composition.


https://iecnorm.com/api/?name=7f3d8c99cd0d8598f5552e2a04080f6c

- 34 - 60748-23-3 0 IEC:2002(E)

Gold and palladium

etchant: Manufacturer Type No. Composition.
Titanium etchant: Manufacturer Type No. Composition.
Ni-chrome etchant: Manufacturer Type No. Composition.
Others: Manufacturer Type No. Composition.
Others: Manufacturer Type No. Composition.

Is lot {fraceability maintained for

all prdcessing materials? YES/NO * Document No. Issue N6
Is agg control and storage control within the .
procegsing material manufacturers’ limits? YES/NO Document No. N+1ssue No
Is evaluation carried out on each .
batch|of material? YES/NO DocumentNo. Issue No
Are adhesion tests carried out? YES/NO ~ Document No.  Issue No

Mask faligners

List the equipment used:

Manufacturer Types
Manufacturer Types
Manufacturer Types

Is there a procedure for the mask
aligner maintenance and set-up2 YES/NO Document No. Issue No

Is the|substrate fabrication carried
out in|a controlled environment? YES/NO Class.

Is thefe a procedure eontrolling mask cleaning? YES/NO Document No. Issue No

Are vipual checks carried out after each
stage [of chemical processing? YES/NO Document No. Issue No

Are theappropriate staff formally
trainedomprocedures, equipmert
and visual standards? YES/NO * Document No. Issue No.

Notes

* Delete as appropriate.
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6.5 Drying and stabilization

Drying:

Enter all ovens/belts used, or new/refurbished equipment since last report.

Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.

Are thle profiles used in accordance
with the material manufacturers’
recommendations? YES/NO * Document;Neo. Issue No.

Are dilying ovens/belts profiled at .
maximum load and usage? YES/NO Document No. Issue No.

At what periodicity are the drying
ovensybelts profiled?

Is a ugsage log with time/batch i
information kept per oven/belt? YESINO Document No. Issue No.

Are thiere restrictions on multiple
loadinjg of ovens i.e. door opening )
during curing cycle? YES/NO Document No. Issue No.

Are mjachine controls protected .
against accidental movement? YES/NO

Is thefe a maintenance_procedure for .
the drlying ovens/belts ‘used? YES/NO Document No. Issue No

Are the appropriate staff formally
traindd on procedures, equipment .
and vjsual standards? YES/NO Document No. Issue Na.

* Delete as appropriate.
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6.6 Resistor trimming

Enter all air/laser trimmers, or new/refurbished equipment since last report.

Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.
Manufacturer Type No. Serial/Plant No.

Are there procedures to ensure
that the visual criteria specified
in IECG 60748-23-2 are met? YES/NO * Document No. Issue No.

Are both electrical and visual checks
carriefl out on each batch run:

by prpduction? YES/NO ~ Document No. Issue No.
by ingpection? YES/NO * Documeni/MNo. Issue No.
Is a sfabilization bake and recheck YES/NO * Docunient No. Issue No.

carriefl out?

Is the|software under controlled issue .
and sforage? YES/NO Document No. Issue No.

Is there control on probe card/test-box .
and drawing revision status? YESI/NO Document No. Issue No.

Are thie probe cards periodically .
checkped under calibration control? YES/NO Document No. Issue No.

Are the test boxes and equipment
used for active trim periodically. )
checked under calibration control? YES/NO Document No. Issue No.

Is the|area isolated to avaid .
contamination in other areas? YES/NO

Is thefe a maintenance procedure .
for the air/lasertrimmers? YES/NO Document No. Issue No.

Is there evaluation and control on the
powell/time profile for each materiel .
type used? YES/NO Document No. [SSue No.

Are the appropriate staff formally
trained on procedures, equipment .
and visual standards? YES/NO Document No. Issue No.

* Delete as appropriate.
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6.7 Rework
Are there formal procedures for
controlling rework? YES/NO * Document No. Issue No.
Document No. Issue No.
Do they include:
Definitive statement on what is/is not .
YES/NO
Visudl criteria? YES/NO
YES/NO *
Number/area of permissible reworks .
per spbstrate? YES/NO
Are réework limitations in accordance .
with 6.1.5 of IEC 60748-23-1? YES/NO Document-No. Issue No.
Are visual inspections performed in X
accorndance with IEC 60748-23-2? YES/NO Document No. Issue No.
Are the appropriate staff formally
traindd on procedures, equipment X
and vjsual standards? YES/NO Document No. Issue No.

Notes

* Delete as appropriate.
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7 Hybrid assembly

The following subclauses contain:

7.1

7.1.
7.1
7.1
7.1
7.1
7.1.
7.1.
7.1.
7.2

7.2.1
7.2.2
7.2.3
7.2.4
7.2.5
7.2.6
7.2.7
7.2.8

® N OGN WN

Solder assembly
Kitting

Cleaning

Component placement
Substrate attach

- 38—
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Soldering
Encapsulation

Rework

Marking

Chip and wire assembly
Kitting

Cleaning

Component placement
Substrate attach
Wire-bonding

Package seal

Rework

Marking
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7.1 Solder assembly

711 Kitting

Is traceability maintained to

incoming inspection lots? YES/NO * Document No. Issue No.

Is drawing and substrate revision .

status recorded? YES/NO Document No. Issue No.

Is there a procedure to ensure that

any surplus parts are returned to the .

bonddd stores? YES/NO Document No. [SSsue NQ,

Is thefe a quality assurance check? YES/NO * Document No. Issue.No.

Do Electrostatically Sensitive Device YES/NO ’ Document No. Issue No.
(ESD) precautions conform with

IEC 6[1340-5-1?

Are the appropriate staff formally

traindd on procedures, equipment X

and vjsual standards? YES/NO Document No. Issue No.
Notes

7.1.2 Cleaning

List the equipment used:

Manufacturer Type Serial/Plant No.
Manufacturer, Type Serial/Plant No.
Manufactlrer Type Serial/Plant No.
Manufetturet Typc SertatPtent No.

What are the controlling documents?
Method
Method
Method

Are all cleaning stages identified
within the manufacturing sequence?

* Delete as appropriate.

Document No.

Document No.

Document No.

YES/NO *

Issue No.

Issue No.

Issue No.
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Are there controls for:

Chemical contamination? YES/NO * Document No. Issue No.
Time/frequency (ultrasonic)? YES/NO * Document No. Issue No.
Power/time/gas (plasma)? YES/NO * Document No. Issue No.
Calibration? YES/NO * Document No. Issue No.
Prevention of accidental adjustment? YES/NO *

Is thefe a maintenance procedure .
for the cleaning equipment? YES/NO Document No. Issue No.

Do ES$D precautions conform X
with IEC 61340-5-1? YES/NO Document No. Issue No.

Are the appropriate staff formally

traindd on procedures, equipment .
and vjsual standards? YES/NO Document No. Issue No.

71.3 Component placement

List the main items of equipment used:

Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufactarer Type Serrat/Ptant No.

* Delete as appropriate.
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and recorded?

carriefl out?

placement?

Calibfation?

adjustment?
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Are substrates printed with
YES/NO * Document No. Issue No.
Do screens have unique reference .
and revision control? YES/NO Document No. Issue No.
Is the number of prints/or wear
allowed per screen monitored .
YES/NO Document No. Issue No.
Is a usage log kept per machine? YES/NO Document No. Issue No.
Are thlere procedures for restricting .
adjusfments by the operator? YES/NO Document No. Issue No.
Is lot {fraceability maintained .
on solder paste used? YES/NO Document No. Issue No.
Are thlickness measurements .
YES/NO Document;Ne. Issue No.
Are cgmponents tinned prior to .
YES/NO
Are thlere controls for:
Timeftemperature? YES/NO: Document No. Issue No.
YES/NO * Document No. Issue No.
Contamination? YES/NO Document No. Issue No.
Prevention of accidental )
YES/NO
Is autpmatic pick and place employed
and afre parameters defined' (collet, .
vacuum, pressure, etc.)? YES/NO Document No. Issue No
Are pick and placemachines .
regulgrly maintained? YES/NO Document No. Issue No
Does this include vacuum .
pick-up nazzles? YES/NO
Is softwareTevisiomrcomtrotted?———————YESHNO—
Is there a quality assurance check on .
component orientation? YES/NO Document No. Issue No.
Do ESD precautions conform .
with IEC 61340-5-1? YES/NO Document No. Issue No.
Are the appropriate staff formally
trained on procedures, equipment .
and visual standards? YES/NO Document No. Issue No.

* Delete as appropriate.
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7.1.4 Substrate attach

Are substrates attached to hardware
(e.g. heatsinks) with epoxy preforms? YES/NO

Are there controls for:

Lot traceability? YES/INO * Document No. Issue No.
Cure temperature/time? YES/NO Document No. Issue No.
Are temperature-settingsprotected -

from gccidental adjustment? YES/NO

Are devices protected from .

human contamination? YES/NO Document No. Issue No.
Is thefe a quality assurance check? YES/NO * Document No. Issue No.

Are sybstrates soldered into packages? YES/NO )

Are thlere controls for:

Lot traceability? YES/NO Doecument No. Issue No.
Reflow time/temperature? YES/NO ~ Document No. Issue No.
Are temperature settings protected \

from gccidental adjustment? YES/NO

Are devices protected from .

human contamination? YES/NO Document No. Issue No.
Is thefe a quality assurance check? YES/NO * Document No. Issue No.

If flux|is used, is cleaning perfotmed in .
segregated cleaner? YES/NO Document No. Issue No.

Are prloducts not actively,being worked .
on stdred under dry ¢onditions? YES/NO

Do ES$D precautions conform .
with IEC 61340:5-1? YES/NO Document No. Issue No.

Are visual-inspections performed to X
IEC 60748-23-2? YES/NO Document No. Issue No.

Are the appropriate staff formally
trained on procedures, equipment X
and visual standards? YES/NO Document No Issue No.

* Delete as appropriate.
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71.5 Soldering

List equipment and type used:

Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
List s¢lders used:

Manufacturer Type No. Composition Use
Manufacturer Type No. Composition Use
Manufacturer Type No. Composition Use
Manuiacturer Type No. Caomposition Use

Are thlere controls for the following:

Materials? YES/NO * Document No. Issue No.
Contamination? YES/NG~ Document No. Issue No.
Temperature/time? YES/NO ~ Document No. Issue No.
Stresps evaluation? YES/NO * Document No. Issue No.
Component limitations? YES/INO Document No. Issue No.

Is a ugsage log kept per equipment? YES/NO ~ Document No. Issue No.
Preveption of accidentaladjustment? YES/NO *

Do ES$D precautionstonform .

with IEC 61340-5-1?7 YES/NO Document No. Issue No.

Are Visual-inspections performed .

in ac¢ordance with IEC 60748-23-2? YES/NO Document No. Issue No.

Are the appropriate staff formally

trained on procedures, equipment .

and visual standards? YES/NO Document No. Issue No.

7.1.6 Encapsulation

List encapsulation equipment:

Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.

* Delete as appropriate.
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Manufacturer Type Serial/Plant No.

List encapsulants used:

Manufacturer Type No. Use.
Manufacturer Type No. Use.
Manufacturer Type No. Use.
Manufacturer Type No. Use.
Are thlere controls for lot traceability? YES/NO * Document No. Issue No
Are thlere controls for storage? YES/NO ~ Document No. Issue No.

Do they include:

Temperature range? YES/NO *
Expirption date? YES/NO *
Freezing limitations? YES/INO *
Do you mix encapsulants? YES/NO Doecument No. Issue No.

Does this include a new expiration X
date? YES/NO

Do ES$D precautions conform .
with IEC 61340-5-1? YES/NO Document No. Issue No.

Are visual inspections performed in X
accondance with IEC 60784-23-2? YES/NO Document No. Issue No.

Are the appropriate staff formally
trained on procedures, equipment .
and vjsual standards? YES/NO Document No. Issue No.

71.7 Rework
List equipment used:

Manufacturer Type Serial/Plant No.
Manufaéturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.

Are there procedures for )
controlling rework? YES/NO Document No. Issue No.
Document No. Issue No.

* Delete as appropriate.
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Do they include:

Definitive statement on what

is/is not reworkable? YES/NO *
Visual criteria? YES/NO *
Traceability? YES/NO *

Number/area of permissible .
reworks per substrate? YES/NO

Restiliction of heat to localized areas? YES/NO ~

Are reéwork limitations in accordance .
with 6.1.5 of IEC 60748-23-1? YES/NO Document No. Issue No.

Are visual inspections performed in X
accondance with IEC 60748-23-2? YES/NO Document No. Issue No.

Are the appropriate staff formally

traindd on procedures, equipment .
and vjsual standards? YES/NO Document No. Issue No.

7.1.8 Marking

List equipment used:

Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.

Are thiere controls for the .
mater|als used? YES/NO Document No. Issue No.

Do they include:

Storage conditions? YES/NO *
Expirption_date? YES/NO
Cure Temperatureriime? YES/NO

Are resistance to solvents )
evaluations performed? YES/NO Document No. Issue No.

Do screens have unique reference .
and revision control? YES/NO Document No. Issue No.

Is the number of prints/wear allowed .
per screen monitored and recorded? YES/NO Document No. Issue No.

Is a usage log kept per machine? YES/NO * Document No. Issue No.

* Delete as appropriate.
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Is laser marking employed? YES/NO *

Is software revision controlled? YES/NO Document No. Issue No.

Do ESD precautions conform .

with IEC 61340-5-1? YES/NO Document No. Issue No.

Are the appropriate staff formally

trained on procedures, equipment .

and visual standards? YES/NO Document No. Issue No.

7.2 |Chip and wire assembly

7.21 Kitting

Is trageability maintained to .

incoming Inspection lots? YES/NO Document No. Issue Na.

Is draing and substrate revision status .

recorded? YES/NO Document-No. Issue No

Is there a procedure to ensure that any

surplus parts are returned to the .

bondgd stores? YES/NO Dacument No. Issue No

Are there procedures for .

handling bare dies? YES/NO Document No. Issue No

Do they include:

Openjing of waffle packs? YES/NO *

Protelction from human contamination?® YES/NO

Is thgre a quality assurance check? YES/NO Document No. Issue No.

Do ES$D precautions conform X

with IEC 61340-5-1? YES/NO Document No. Issue No.

Are the appropriate .staff formally

trained on procedures, equipment .

and vjsual standards? YES/NO Document No. Issue No.

7.2.2 Cleaning

List the equipment used:

Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.

* Delete as appropriate.
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What are the controlling documents?
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Method Document No. Issue No.
Method Document No. Issue No.
Method Document No. Issue No.

Are all cleaning stages identified

within the manufacturing sequence? YES/NO *

Are thiere controls for:

Chenpical contamination? YES/NO * Document No. Issue No.
Timeffrequency (ultrasonic)? YES/NO * Document No. Issue No.
Precludes bonded devices? YES/NO * Document No. Issue No.
Power/time/gas (plasma)? YES/NO * Document;Ne. Issue No.
Calibfation? YES/NO * Docufent No. Issue No.

Are equipment controls protected from

accidental adjustment? YES/NO *

Is thefe a maintenance procedure

for the cleaning equipment? YES/NO-* Document No. Issue No.

Do ES$D precautions conform X

with IEC 61340-5-1? YES/NO Document No. Issue No.

Are the appropriate staff formally

traindd on procedures, equipment .

and vjsual standards? YES/NO Document No. Issue No.

7.2.3 Component placement

List the main items_of_ equipment used:

Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plaat No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.

* Delete as appropriate.
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Manufacturer Type Serial/Plant No.
Are components epoxy attached? YES/NO *

List epoxies used:

Type No. Conductive/Non conductive ~

Type No. Conductive/Non conductive *

Type No. Conductive/Non conductive *

Type No. Conductive/Non conductive

Is epgxy screen printed? YES/NO ~ Document No. Issue’No

Do screens have unique reference .
and rgvision control? YES/NO Document No. Issue No

Is the[number of prints or wear
allowed per screen monitored .
and rgcorded? YES/NO Document No. Issue No

Is a usage log kept per machine? YES/INO * Document No. Issue No

Are thtlere restrictions on .
adjusfments by the operator? YES/NO Document No. Issue No

Is lot {fraceability maintained

on eppxy used? YES/NO * Document No. Issue No
Are thlickness measurements .

carrie out? YES/NO Document No. Issue No
Is epgxy dispensed on to substrate? YES/NO * Document No. Issue No

Are thlere clear guidelines for .
patterp/quantity per component type? YES/NO

Are thiere controls for-the .
storade/use of epoxy? YES/NO Document No. Issue No

Do they include:

Temperatlre‘range? YES/NO *
Expiratiomrdate? FESHNO—
Freezing limitations? YES/NO *
Do you mix epoxy? YES/NO Document No. Issue No.
New expiration date? YES/NO

Cure time/temperature within )
manufacturer’s recommendations? YES/NO Document No. Issue No.

Are settings protected from .
accidental adjustment? YES/NO

* Delete
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Are devices protected from

human contamination? YES/NO * Document No. Issue No.
Is a die shear test performed? YES/NO ~ Document No. Issue No.
Is there a quality assurance check? YES/NO ~ Document No. Issue No.
Is automatic pick and place employed

and are parameters defined ( collet,

vacuum, pressure, etc.)? YES/NO * Document No. Issue No.
Are pick and place machines

regulgrly maintained? YES/NO * Document No. Issue.Na!
Does this include vacuum

pick-up nozzles? YES/NO *

Is soffware revision controlled? YES/NO *

Are components eutectically attached?  YES/NO *

Are thlere controls for:

Gas flow/temperature scrub time? YES/NO * Doeument No. Issue No.
Collet|selection? YES/NO * Document No. Issue No.
Are se¢ttings protected from

accidental adjustment? YES/NO *

Is thefe a quality assurance check? YES/NO * Document No. Issue No.
Are devices protected from

human contamination? YES/NO * Document No. Issue No.
Is a die shear test performed® YES/NO * Document No. Issue No.
Are cgmponents solder_attached? YES/NO *

Are thiere controls for:

Soldef preforms? YES/NO * Document No. Issue No.
Reflow temperature/time? YES/NO * Document No. Issue No.
Are settimgsprotectedfrom

accidental adjustment? YES/NO *

Are furnaces profiled at

max load and usage? YES/NO * Document No. Issue No.

* Delete as appropriate.
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At what periodicity are the furnaces profiled?
Is a usage log kept per furnace? YES/NO * Document No. Issue No.

Are air flow/zone settings checked
prior to furnace loading? YES/NO * Document No. Issue No.

Is there a quality assurance check? YES/NO * Document No. Issue No.

Are devices protected from human
contamination? YES/NO ~© Document No. Issue No,

Is a die shear test performed? YES/NO * Document No. Isstie,No.

If flux|is used, is cleaning performed
in a s¢gregated cleaner? YES/NO * Document No. Issue No.

Notes

7.2.4 Substrate attach

Are sybstrates attached with .
epoxy| preforms? YES/NO

Are thlere controls for:
Lot trpceability? YES/NO * Document No. Issue No.
Cure [temperatyrel/time? YES/NO * Document No. Issue No.

Are temperature settings protected
from gceidental adjustment? YES/NO *

Are devices protected from
human contamination? YES/NO * Document No. Issue No.

Is there a quality assurance check? YES/NO * Document No. Issue No.
Are substrates soldered into packages? YES/NO *

Are there controls for:

Lot traceability? YES/NO * Document No. Issue No.
Reflow time/temperature? YES/NO * Document No. Issue No.

* Delete as appropriate.
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Are temperature settings protected

from accidental adjustment? YES/NO *

Are devices protected from human

contamination? YES/NO * Document No. Issue No.

Is there a quality assurance check? YES/NO * Document No. Issue No.

If flux is used, is cleaning performed

in a segregated cleaner? YES/NO * Document No. Issue No.

Are prloducts not actively being worked

on stgred under dry conditions? YES/NO *

Do ES$D precautions conform

with IEC 61340-5-1? YES/NO * Document No. Issue No.

Are visual inspections performed in

accordance to IEC 60748-23-2? YES/NO * Document No. Issue No.

Are the appropriate staff formally

traingdd on procedures, equipment

and vjsual standards? YES/NO * Document No. Issue No.

7.2.5 Wire-bonding

Procedures for bonding:

Ultraspnic? YES/NO * Document No. Issue No.

List equipment used:

Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Thermosohnic? YES/NO * Document No. Issue No.

List equipmentused:

Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
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Thermocompression? YES/NO * Document No. Issue No.

List equipment used:

Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.

Is a destructive bond pull test
carriefl out, before operating
the bgnder following change of wire,

of shift, etc? YES/NO * Document No. Issue No.
Numbgr and position of bonds to be

tested specified? YES/NO * Document No. Issue No.
Are ageing tests carried out? YES/NO * Doeument No. Issue No.

Is the|bonding wire
tracedble per batch? YES/NO * Document No. Issue No.

Is soffware revision controlled? YES/NO* Document No. Issue No.

Is bond and preheat stage
tempdrature verified? YES/NO * Document No. Issue No.

Is the|order of bonding specified

(ESD)? YES/NO * Document No. Issue No.
Are bonding parameters controfled

and rgcorded? YES/NO * Document No. Issue No.
Is a ugsage log kept permachine? YES/NO * Document No. Issue No.

Are tfﬂere procedures and parameter

limitations for adjustments by the

operator? YES/NO * Document No. Issue No.
Is wiref eYaluation performed? YES/NO * Document No. Issue No.
Are devices protected from human

contamination? YES/NO * Document No. Issue No.
Is there a quality assurance check? YES/NO * Document No. Issue No.

Do ESD precautions conform
with IEC 61340-5-1? YES/NO * Document No. Issue No.

* Delete as appropriate.
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Manufacturer
Manufacturer

Manufacturer
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interrgption?

contrqlled?
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Are visual inspections performed in
accordance with IEC 60748-23-2? YES/NO * Document No. Issue No.
Are the appropriate staff formally
trained on procedures, equipment
and visual standards? YES/NO * Document No. Issue No.
7.2.6 Package seal
List equipment used:
Type Serial/Pl;Lnt No.
Type Serial/Plant No.
Type Serial/Plant No.
Type Serial/Plant No.
Is package seal carried out under YES/NO * Document*No. Issue No
Is a pre-seal vacuum bake performed? YES/NO * Décument No. Issue No
Time,|vacuum and temperature
specified and calibrated? YES/NO.*
Procefdure in the event of an
YES/NO *
Is the|sealing atmosphere controlled? YES/NO * Document No. Issue No
Does this include dew point monitoring? YES/NO *
If seam weld, are package nests
identified for each package type? YES/NO * Document No. Issue No
Is soffware / firmware_fevision
YES/NO * Document No. Issue No
Are thlere procedures for speed/power
contrqgl per package? YES/NO * Document No. Issue No
Are thlererdéfined limits for adjustment
YES/NO =  DocumentNo—— |ssue Nol

by th npnrafnr’)
Is there a procedure for reseal?

Does this procedure include minimum
spacing of:

— components to lid?

—lid to glass bead?

* Delete as appropriate.

YES/NO * Document No. Issue No.

YES/NO *

YES/NO *


https://iecnorm.com/api/?name=7f3d8c99cd0d8598f5552e2a04080f6c

- 54 - 60748-23-3 0 IEC:2002(E)

If solder seal, are there controls for:
Solder material/preform? YES/NO * Document No. Issue No.
Reflow temperature/time? YES/NO * Document No. Issue No.

Are controls protected from accidental
adjustment? YES/NO * Document No. Issue No.

Are furnaces profiled at max load
and usage? YES/NO * Document No. Issue No.

At what periodicity are the furnaces

profilgd?
Is a ugsage log kept per furnace? YES/NO * Document No. Isstie No
Are air flow / zone settings checked YES/NO * Document No. Issue No

prior tpo furnace loading?

Are set-up checks performed on first off
devicgs? YES/NO * Document No. Issue No

Is there a quality assurance check? YES/NO * Document No. Issue No

Do ES$D precautions conform
with IEC 61340-5-1? YES/NO * Document No. Issue Na.

Are the appropriate staff formally
traindd on procedures, equipment
and vjsual standards? YES/NO * Document No. Issue Ng.

Notes

7.2.7 Rework

List main,equipment used:

Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.

Are there procedures for controlling
rework? YES/NO * Document No. Issue No.

* Delete as appropriate.
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Do they include:
Definitive statement on what is/is not
YES/NO *
Visual criteria? YES/NO *
YES/NO *
Number/area of permissible reworks
reworks per substrate? YES/NO *
Restriction of heat to localized areas?  YES/NO *

Are reéwork limitations in accordance

Manufacturer

Manufacturer

Manufacturer

Manufacturer

with 6.1.5 of IEC 60748-23-1? YES/NO * Document No. Issue No.

Are visual inspections performed in

accorndance with IEC 60748-23-2? YES/NO * Document Noy Issue No.

Are the appropriate staff formally

traindd on procedures, equipment

and vjisual standards? YES/NO * Document No. Issue No

7.2.8 Marking

List equipment used:
Type Serial/Plarn
Type Serial/Plarn
Type Serial/Plarn
Type Serial/Plar]

Are there controls for the-materials used? YES/NO * Document No. Issue No.

Do they include:

Storage conditions? YES/NO *

Expirption_date? YES/NO *

Cure temperaturertime? YES/NO ~

Are resistance to solvents

evaluations performed? YES/NO * Document No. Issue No.

Do screens have unique reference and

revision control? YES/NO * Document No. Issue No.

Is the number of prints/wear allowed

per screen monitored and recorded? YES/NO * Document No. Issue No.

Is a usage log kept per machine? YES/NO * Document No. Issue No.

* Delete as appropriate.

t No

t No.

t No.

t No.
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Is laser marking employed? YES/NO *

Is software revision controlled? YES/NO * Document No. Issue No.

Do ESD precautions conform
with IEC 61340-5-1? YES/NO * Document No. Issue No.

Are the appropriate staff formally
trained on procedures, equipment
and visual standards? YES/NO * Document No. Issue No.

* Delete as appropriate.
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8 Test and dispatch

The following subclauses contain:

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
8.10
8.11
8.12
8.13
8.14
8.15
8.16
8.17
8.18
8.19
8.20
8.21
8.22
8.23
8.24

Electrical tests

Burn-in

Endurance

Dry heat (stabilization bake)
Change of temperature

— 57 —

Damp heat testing

Particle impact noise detection
Fine leak test

Gross leak test

Resistance to soldering heat
Termination robustness
Acceleration

Vibration

Shock

Dimensions

Bond-pull testing

Salt mist

Flammability

Solderability

Resistance to solvents
Internal visual inspection
External visual inspection
Radiographic inspection
Acceptance to dispatch
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8.1 Electrical tests

Are electrical tests carried out
under control? YES/NO * Document No. Issue No.

List the main pieces of equipment

used:

Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.

Do the¢ controls include:

Revie of tested parameters to ensure
compliance with the customer detail
specification? YES/NO *

Test f|xtures have unique-reference
and rgvision level? YES/NO *

Use of suitable, calibrated test
equipment? YES/NO *

Detailed test procedure including
set-up Verification for each

produettype? YESHNO

Review and verification of measurement
uncertainties? YES/NO *

Including fixtures? YES/NO *

Verification of test revision, software
revision, etc? YES/NO *

* Delete as appropriate.
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Use, where possible, of a known "good"

verification device? YES/NO *
Recording of equipment and fixtures

used, times, temperatures, revisions,

method, etc. per batch? YES/NO *
Clear indication and recording of

sample sizes, percent defects YES/NO *
allowed (PDA) tolerances, etc?

Sequence of testing is specified YES/NO *
Verifigation of temperature testing i.e.

adeqyate dwell time, T¢ase OF Tamb

devices measurement point, etc.? YES/NO *
Formal procedure for device or set-up

verification failure? YES/NO *
No reyork carried out at test station? YES/NO *

Do ES$D precautions conform
with IEC 61340-5-1?

Are the appropriate staff formally

traindd on procedures and
equipiment?

8.2 (Burn-in

Is the|burn-in carried out under contro|?
List equipment used:

Manufacturer

Manufacturer

Manufacturer

Manufacturer

Do th(f controls include:

YES/NO * Document No.

YES/NO * Document No.

YES/NO * Document No.

Type
Type
Type

Type

Issue No.

Issue No.

Issue No.

Serial/Plarn

Serial/Plan

Serial/Plan

Serial/Plan

Oven profiled per specification?

Worse case load evaluation and
loading requirements?

Calibrated indication of time,
temperature and environment?

Time does not start until part
reaches temperature?

* Delete as appropriate.

YES/NO * Frequency?

YES/NO *

YES/NO *

YES/NO *

t No.

t No.

t No.

t No.
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Burn-in boards/fixtures have unique
reference and revision level? YES/NO *

Monitoring of all fixtures for continuity
supply signals, etc? YES/NO * Frequency?

Specified bias procedure including
purge and auto shut down/power up? YES/NO *

Procedure in the event of test
interruption? YES/NO *

Precaptions such that for tymp

devices, fixtures do not provide
heat removal? YES/NO *

Testinlg carried out at max rated
operating temperature? YES/NO *

Correct ratio of pre-seal to post-seal
testing times specified? YES/NO *

Pre-s¢al burn-in carried out in the
corredt environment? YES/NO *

Additipnal time to be added in event
of tes{ interruption specified? YES/NOX

Bias removal and recovery conditions
are specified and followed? YES/NO *

Recording of equipment and fixtures
used, [times, temperatures, method,
etc. per batch? YES/NO *

Do ES$D precautions conform
with IEC 61340-5-1? YES/NO * Document No Issue No.

Are the appropriatesstaff formally
traindd on procedures and
equipiment? YES/NO * Document No. Issue No.

Notes

* Delete as appropriate.
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8.3 Endurance

Is the endurance carried out

under control? YES/NO * Document No. Issue No.

List equipment used:

Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Do the controls include:

Oven jprofiled per specification? YES/NO * Frequency?

Worst|{case load evaluation and

loadinlg requirements? YES/NO *

Calibrated indication of time and

tempdrature? YES/NO *

Time starts when part

reaches temperature? YES/NO-«*

Endurance boards/fixtures have

unique reference and revision level? YES/NO *

Monitpring of all fixtures for continuity

of supgply and signals? YES/NO * Frequency?

Specified bias procedure including

auto ghut down/power up? YES/NO *

Procefdure in the event of.test

interrgption? YES/NO *

Precaptions suchsthat for 5, devices,

the fidtures do-nét provide

heat removal? YES/NO *

Testing.earried out at max rated

operatimgtemperature?

Additional time to be added in event
of test interruption specified?

Bias removal and recovery conditions
are specified and followed?

Recording of equipment and fixtures

used, times, temperatures, method,
etc. per batch?

* Delete as appropriate.

YESHNO™

YES/NO *

YES/NO *

YES/NO *
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Are their formal procedures in the
event of an endurance test failure? YES/NO * Document No. Issue No.

Do ESD precautions conform
with IEC 61340-5-1? YES/NO * Document No. Issue No.

Are the appropriate staff formally
trained on procedures and
equipment? YES/NO * Document No. Issue No.

Notes

8.4 [Dry heat (stabilization bake)

Is the|stabilization bake carried
out urlder control? YES/NO * Document No. Issue No.

List equipment used:

Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.
Manufacturer Type Serial/Plant No.

Do th¢ controlsiinclude:

Oven profiled per specification? YES/NO * Frequency?

Worse case Toad evaluation and
loading requirements? YES/NO *

Calibrated indication of time and
temperature? YES/NO *

Time does not start until part
reaches temperature? YES/NO *

Recovery time is specified and
recorded? YES/NO *

* Delete as appropriate.
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interruption?

equipiment?

Manufacturer
Manufacturer
Manufacturer

Manufacturer

interrliption?

60748-23-3 O IEC:2002(E) - 63—
Recording of equipment used, times,
temperatures, method, etc. per batch? YES/NO *
Procedure in the event of test
YES/NO *
Do ESD precautions conform
with IEC 61340-5-1? YES/NO * Document No. Issue No.
Are the appropriate staff formally
trained on procedures and YES/NO * Document No. Issue No.
8.5 |Change of temperature
Is change of temperature carried
out urnder control? YES/NO * Document No. Issue No.
List equipment used:
Type Serial/Plarn
Type Serial/Plar
Type Serial/Plarn
Type Serial/Plarn
Do the controls include:
Oven |profiled per specification? YES/NO * Frequency?
Worse case load evaluation and
loadinlg requirements? YES/NO *
Maximum dwell time before-part
reaches temperature? YES/NO *
Maxinmum transfer time' if applicable? YES/NO *
Recording of equipment used, times,
tempdratures, method, etc. per batch? YES/NO *
Procefdure,in the event of test
YES/NQ *
Do ESD precautions conform
with IEC 61340-5-1? YES/NO * Document No. Issue No.
Are the appropriate staff formally
trained on procedures and
YES/NO * Document No. Issue No.

equipment?

* Delete as appropriate.

t No.

t No.

t No.

t No.
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