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National foreword

This British Standard reproduces verbatim IEC 60748-23-1:2002 and
implements it as the UK national standard.

The UK participation in its preparation was entrusted by Technical Committee
EPL/47, Semiconductors, to Subcommittee EPL/47/1, Film and hybrid
integrated circuits, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

From 1 January 1997, all IEC publications have the number 60000 added to
the old number. For instance, IEC 27 has been renumbered as .
For a period of time during the change over from one numbering system to the
other, publications may contain identifiers from both systems.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Standards
Catalogue under the section entitled “International Standards Correspondence
Index”, or by using the “Find” facility of the BSI Standards Electronic
Catalogue.

A British Standard does not purport to include all the necessary provisions of
a contract. Users of British Standards are responsible for their correct
application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, the IEC title
page, pages 2 to 85 and a back cover.

The BSI copyright date displayed in this document indicates when the
document was last issued.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES — INTEGRATED CIRCUITS -

Part 23-1: Hybrid integrated circuits and film structures -
Manufacturing line certification — Generic specification

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the International
Organization for Standardization (ISO) in accordance with conditions determined by agreement between the
two organizations.

2) The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees.

3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

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

International Standard |EC 60748-23-1 has been prepared by subcommittee 47A: Integrated
circuits, of IEC technical committee 47: Semiconductor devices.

The text of this standard is based on the European standard EN_165000-1 and the following
documents:

FDIS Report on voting
47A/638/FDIS 47A/649/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

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

Annex A forms an integral part of this standard.
Annex B if for information only.

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

4

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 targeted level of quality and reliability is to be achieved by using best design and
manufacturing practices. Examples of quality and reliability best practices for elimination 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 be accomplished by:

a) using 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 23-2 of this set of specifications provides guidance to 'users' of hybrids in terms of the
'visual inspection standards' to be expected.

Part 23-3 of this set of specifications provides a framework for use as an assessment/audit
tool to assist the suppliers, customers or an independent organization to carry out an
assessment of a certified manufacturing line of a hybrid manufacturing company.

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 23-1: Hybrid integrated circuits and film structures —
Manufacturing line certification — Generic specification

1 Scope

This set of specifications applies to high quality hybrid integrated circuits (with films)
incorporating special customer quality and reliability requirements. Hybrid integrated circuits
may be fully or partly completed. Partly completed devices are those that may be supplied to
customers for further processing.

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 60027 (all parts), Letter symbols to be used in electrical technology

IEC 60050 (all parts), International Electrotechnical Vocabulary

IEC 60068-1:1988, Environmental testing — Part 1: General and guidance
Amendment 1 (1992)

IEC 60068-2-1:1990, Environmental testing — Part 2: Tests — Tests A: Cold
Amendment 1 (1993)
Amendment 2 (1994)

IEC 60068-2-2:1974|, Basic environmental test procedures — Part 2: Tests — Tests B: Dry heat
Amendment 1 (1993)
Amendment 2 (1994)

IEC 60068-2-3:1984 (incorporating amendment 1: 1984), Basic environmental test procedures
— Part 2: Tests — Test Ca: Damp heat, steady state
Amendment 1 (1984)

IEC 60068-2-6:1994, Environmental testing — Part 2: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-7:1983, Basic environmental testing procedures — Part 2: Tests — Test Ga and
guidance: Acceleration, steady state
Amendment 1 (1986)

IEC 60068-2-11:1981, Basic environmental testing procedures — Part 2: Tests — Test Ka: Salt
mist

IEC 60068-2-14:1984|, Basic environmental testing procedures — Part 2: Tests — Test N:
Change of temperature
Amendment 1 (1986)

IEC 60068-2-17:1994, Basic environmental testing procedures — Part 2: Tests — Test Q:
Sealin
J Documents
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IEC 60068-2-20:1979, Basic environmental testing procedures — Part 2: Tests — Test T:
Soldering
Amendment 2 (1987)

IEC 60068-2-21:1999, Environmental testing — Part 2-21: Tests — Test U: Robustness of
terminations and integral mounting devices

IEC 60068-2-27:1987, Basic environmental testing procedures— Part 2: Tests — Test Ea and
guidance: Shock

IEC 60068-2-30:1980, Environmental testing — Part 2: Tests — Test Db: Damp heat, cyclic (12
+ 12-hour cycle)
Amendment 1 (1985)

IEC 60068-2-44:1995, Environmental testing — Part 2: Tests — Guidance on Test T: Soldering

IEC 60068-2-45:1980, Basic environmental testing procedures — Part 2: Tests — Test XA and
guidance: Immersion in cleaning solvents
Amendment 1 (1993)

IEC 60068-2-47:1999, Environmental testing — Part 2-47: Tests — Mounting of components,
equipment and other articles for vibration, impact and similar dynamic tests

IEC 60068-3 (all parts) Environmental testing procedures — Part 3: Supporting documentation
and guidance

IEC 60068-3-4:2001, Environmental testing — Part 3-4: Supporting documentation and
guidance — Damp heat tests

IEC 60068-5 (all parts), Environmental testing — Part 5: Guide to drafting of test methods

IEC 60134:1961, Rating systems for electronic tubes and valves and analogous
semiconductor devices

IEC 60191-2:1996, Mechanical standardization of semiconductor devices

IEC 60617 (all parts), Graphical symbols for diagrams

IEC 60695-2-2:1991, Fire hazard testing — Part 2: Test methods — Section 2: Needle-flame
test
Amendment 1 (1994)

|IEC 60747-1:1983, Semiconductor devices — Discrete devices — Part 1: General 1
Amendment 3 (1996)

EC 60748-1, Semiconductor devices — Integrated circuits — Part 1: General 2

IEC 60748-23-2:2009, Semiconductor devices — Integrated circuits — Part 23-2: Hybrid
integrated circuits and film structures — Manufacturing line certification — Internal visual
inspection and special tests

1 Together with any other part of IEC 60747 or IEC 60748 relevant to the specific hybrid application, including

terminology.
2 To be published. Documents
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IEC 60748-23-3:2009, Semiconductor devices — Integrated circuits — Part 23-3: Hybrid
integrated circuits and film structures — Manufacturing line certification — Manufacturers’ self-
audit checklist and report

|IEC 60749:1996, Semiconductor devices — Mechanical and climatic test methods 3
Amendment 1 (2000)
Amendment 2 (2001)

IEC 61340-5-1:1998, Electrostatics — Part 5-1: Protection of electronic devices from
electrostatic phenomena — General requirements

ISO 1000:1992, S/ units and recommendations for use of their multiples and of certain other
units
Amendment 1 (1998)

ISO 9000:2000Q, Quality management systems — Fundamentals and vocabulary
ISO 2859 (all parts), Sampling procedures for inspection by attributes

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

IECQ 001005:2000, Register of Firms, Products and Services approved under the IECQ
System, including |SO 9000

3 Definitions

For the purpose of this part of IEC 60748, the units, graphical symbols, letter symbols and
terminology given in IEC 60027, IEC 60050, IEC 60617, |EC 60747-1, |JEC 60748-1 and
, as well as the following definitions, shall apply.

3.1

added component

component added to a hybrid film integrated circuit that is not formed on the surface of the
substrate

NOTE Added components are incorporated components (see 4.1.3 of IECQ 001002-3) excluding those formed on
the substrate.

3.2
burn-in
non-destructive procedure designed to screen out early lifetime failures

NOTE Burn-in is an accelerated conditioning with a device under its operating electrical load at an elevated
temperature, which is generally the maximum operating temperature that does not exceed the thermal rating of the
device.

3.3
capability qualifying component (CQC)
test specimen used to assess, in part or in whole, a declared capability

NOTE It may be either a specially designed test specimen (process test vehicle) or a normal production circuit
(qualification circuit), or a combination of both.

3 There exists a consolidated edition 2.2 (2002) that includes edition 2.0 (1996), its amend
and amendment 2 (2001). D%bﬁments

8 DocEBEIb7 Fame 904°

Full document details: BS IEC 60748-23-1:2002


http://dx.doi.org/10.3403/BSIEC60748
http://dx.doi.org/10.3403/02586936
http://dx.doi.org/10.3403/02649855
http://dx.doi.org/10.3403/02420184
http://dx.doi.org/10.3403/03080843
http://dx.doi.org/10.3403/02170691
http://dx.doi.org/10.3403/BSENISO9000
http://dx.doi.org/10.3403/30122197U
http://dx.doi.org/10.3403/02634296U
http://dx.doi.org/10.3403/03080843U
http://dx.doi.org/10.3403/03080843U
http://www.avadocuments.com/doc/bs-iec-60748-23-1-2002
http://www.avadocuments.com/doc/bs-iec-60748-23-1-2002

BS IEC 60748-23-1:2002

3.4

category dissipation

fraction of the rated dissipation defined in the detail specification, applicable at the upper
category temperature taking account of the derating curve

NOTE Prescribed (where appropriate) in the detail specification.

3.5

certified manufacturing line

manufacturing line which is formally qualified and in which a manufacturer defines a basic
technology and technology flow which can be used to produce a range of different
components

NOTE The defined technology flow covers all processes from initial component design to the final completion of
tested components ready for delivery.

3.6
custom designed
qualifying term for a circuit manufactured to a specific customer's requirements

3.7

electrical endurance

procedure similar to burn-in but of extended duration. Electrical endurance may be considered
destructive or non-destructive dependent upon duration and severity

3.8
film circuit element
circuit element consisting of a film or films

3.9

lower category temperature (LCT)

minimum ambient temperature (T, min) @t Which a circuit has been designed to operate
continuously

3.10

measurement uncertainty

statement of the limits of the range within which the true value of the measurement is
expected to lie in relation to the recorded result, with a defined confidence level

3.1

part-finished

a film integrated circuit or hybrid film integrated circuit taken uncompleted from a production
line

NOTE It cannot be completely assessed to the specification applicable in its normal finished state.

3.12
package
total or partial envelope of an integrated circuit which provides:

— mechanical protection
— environmental protection
— outline dimensions

NOTE The package may also contain or provide terminals. It contributes to the thermal characteristics of the
integrated circuit.

3.13
primary stage of manufacture
production of the first film layer of a film integrated circuit on the surface of a substrate

Documents
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3.14

process test vehicle (PTV)

device or test structure used to verify, analyze or monitor processes or electrical/physical
attributes

3.15

product assessment level schedules (PALS)

minimum circuit process and test requirements for the different market sectors/operating
environments (see annex A)

3.16

qualification circuit (QC)

circuit which is representative of circuits manufactured to declared and identical processes
and used for approval tests to one of the product assessment level schedules (PALS)

3.17

repair

making good of an approved circuit which has been damaged or has become defective after
release

NOTE Circuits which have been repaired should not be released under the IECQ system.

3.18

rework

reprocessing or corrective processing operation carried out on a circuit before release to the
customer

3.19

screening

examination or testing applied to all products in a lot for the purpose of detecting and
removing potential failures

3.20
upper category temperature (UCT)

maximum ambient temperature (T,,, max) @t which a circuit has been designed to operate

continuously at that portion of the rated dissipation which is indicated in the category
dissipation

4 Standard and preferred values

Where practical, values should be selected from the following:

a) dimensions: |EC 60191-2;

b) temperatures in degrees Celsius (°C):
-65, -55, -40, -25, -10, 0, +5, +25, +40, +55, +70, +85, +100, +125, +150.

5 Marking

5.1 Circuit

The marking of the circuit shall be specified in the detail specification and provide adequate
circuit identification and traceability. As space permits it shall include:

a) terminal identification (e.g. position of pin No.1);

b) type designation;

c) date code;

e) handling precautions; Documents
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f) mark of conformity;

g) manufacturer's name or trade mark;

h) serial number;

i) product assessment level schedule (PALS) number.

5.2 Despatch primary pack

The marking of the despatch primary pack shall be specified in the detail specification and
shall provide adequate contents identification and traceability. It should include, as relevant,
information from 5.1 and the following:

a) certificate of conformity reference number;

b) order or contract number;

c) quantity of circuits.

6 Quality assessment procedures

6.1 General
6.1.1 Eligibility for manufacturing line certification

Manufacturing line certification may be granted only to a manufacturer of film integrated
circuits and/or hybrid film integrated circuits who has been granted manufacturer's approval in
accordance with the requirements of , as detailed in clause 2 of [IEC QC 001002-3. A
manufacturer is eligible for manufacturing line certification if direct supervision by the
designated management representative (DMR), or in the case of subcontracted processes,
the local DMR, is applied to the manufacturing process including the "primary stage" of
manufacture. The DMR shall ensure the proper and effective co-ordination and control of
certified manufacturing line through the formation of a senior management team.

6.1.2 Subcontracting

Subcontracting shall be in accordance with the requirements of 4.2.2 of IEC QC 001002-3.

The subcontracted manufacturing processes may be either:

D

film production;

[}

trimming of elements;

Q O

)
)
) mounting of components;
) packaging;

)

others.

]

Not more than two of the four named processes shall be subcontracted.

6.1.3 Control of procurement sources and incoming material

Subclause 4.2.3 of IEC QC 001002-3 applies with the following details:

6.1.3.1 Added components, part finished components, materials and subcontracted
processes covered by a IECQ specification

These shall be procured using the normal IECQ release procedures. Under these conditions
no other assessment is required.

Documents
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6.1.3.2 Added components, part finished components, materials and subcontracted
processes not covered by a IECQ specification

The DMR shall:

a) ensure the existence of a procurement specification under his control.

b) perform an evaluation programme for each procured item or family from all manufacturing
sources in accordance with the relevant product assessment level schedules (PALS) for
the finished circuit (see annex A).

This evaluation programme may be carried out as part of the initial design evaluation.
Each variant shall be submitted to the minimum sample size and acceptance criteria in the
appropriate PALS. Structural similarity principles may be used.

c) define and institute a goods inward inspection and a continuous vendor rating system for
all such items.

d) instigate such other procedures as are necessary to ensure that procurement is equivalent
to any relevant IECQ release.

6.1.4 Validity of release for delivery
6.1.4.1 General

Circuits may be released under manufacturing line certification subject to the following
conditions:

a) The circuits have been designed and manufactured within the manufacturer's approved
capability.

b) An evaluation programme has been performed for each circuit or family in accordance
with the relevant PALS for the finished circuit. These PALS, which are listed in_annex A,
are the minimum product release requirements of |JEC 60748-23-1 to JEC 60748-23-5.
Each level specifies the minimum assessment requirement and process requirements.
However, customers are at liberty to add to the testing requirements or put the design
evaluation requirement on a periodic product sampling basis. The structural similarity
claims, where applicable for each product, are to be agreed between the customer and
manufacturer. The product assessment level of release is to be clearly shown on the
detail product specification and the certificate of conformity. The device screening
sequence shown in each PALS is mandatory except that, when agreed by customer and
manufacturer, the sequence of sealing and final electrical test may be reversed. For
design evaluation there is no requirement for sequence of testing and different samples
may be used for each test. The manufacturer may, however, at his risk, use the same
samples for any or all of the tests in the design evaluation section. It is necessary that
devices used for device sample testing or design evaluation shall have successfully
completed device screening. Where a per cent defective allowable (PDA) is required for a
screening sequence, the PDA is calculated at the beginning of the burn-in test. Tests
performed before burn-in, or after the electrical test at T,,, which immediately follows the
burn-in, are not subject to PDA. Where the number of defectives allowed by the PDA in
any lot is not a whole number, the allowance shall be rounded up to the next whole
number. In the event of a failure at PDA, if the per cent defective is found to be greater
than the PDA but not greater than twice the PDA, the devices which passed may be
resubmitted to burn-in once only and examined to a tightened PDA. The tightened PDAs
are 10 % =7 %,7 % =5 % and 5 % = 3 %.

c) The circuits, their added components, piece parts and materials are traceable to original
manufacturer's lot numbers.
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6.1.4.2 Release of circuits subjected to destructive or non-destructive tests

Circuits subjected to destructive (D) mechanical or environmental tests shall not be included
in the lot for delivery.

Circuits subjected to non-destructive (ND) tests may be delivered, provided they meet the
requirements of the detail specification.

6.1.4.3 Delayed deliveries of circuits

Circuits held for a period exceeding two years following release of the lot shall be retested to
the electrical and solderability tests of the detail specification, prior to delivery, unless a
longer period can be demonstrated by the manufacturer.

6.1.5 Rework
6.1.5.1 General

Rework shall only be permitted within the procedures declared in the manufacturer's declared
procedures as defined in 4.7.1 of IEC QC 001002-3.

A customer may prohibit or restrict rework on circuits to be supplied to a particular contract.

6.1.5.2 General requirements

a) where circuits have been directly embedded in hard plastic encapsulants, no rework is
permitted other than that specified in 6.1.5.8;

b) maximum time/temperature excursions during rework shall be specified;

c) screening, adequate to test the rework in accordance with the manufacturer's declared
procedures, shall be carried out after rework.

6.1.5.3 Film conductors

Film conductors may be reworked by the attachment of conducting links provided that the
number of links and methods of attachment comply with the requirements of the manu-
facturer’s declared procedures.

6.1.5.4 Wire bonds

Rebonding to the semiconductor die shall be attempted only once and rebonding is restricted
to not more than 10 % of the wire bonds in a circuit. The rebonds shall be on at least 50 %
undisturbed metallization (excluding probe marks).

Rebonding to header pins and film conductor tracks is not restricted except that each rebond
is on at least 50 % undisturbed metallization.

6.1.5.5 Compound wire bonds

The placing of one wire bond on top of another wire (compound wire bond) is permitted
except on the semiconductor die. The new bond shall cover at least 75 % of the original bond,
and shall be attempted only once.

6.1.5.6 Added components

Added components may be replaced up to two times except for a eutectic bonded
semiconductor die which may be replaced only once, unless demonstrated otherwise by the
manufacturer.
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6.1.5.7 Circuit packages

Assembled substrates may be removed and placed into new packages only once.
Package lids may only be replaced if the design lid/circuit clearance is maintained.
Reworked packages shall be submitted to the screening sequence of the relevant PALS.

6.1.5.8 Other permitted rework
The following processes are also permitted:

a) cleaning;
b) marking;
c) lead straightening.

6.1.5.9 Use of reworked (removed) added components

Added components may be reused provided they conform with the requirements of the
relevant visual, electrical, mechanical and environmental tests and the provisions of
6.1.4.1c).

6.2 Procedures for manufacturing line certification
6.2.1 Application for manufacturing line certification

Application shall be made to the National Authorized Institution (NAI) in accordance with
IEC QC 001002-3, 4.2.4. In addition, the manufacturer shall:

a) conform with the eligibility requirements of 6.1.1;

b) carry out an audit and conform with the requirements of the appraisal checklist in

IEC 60748-23-3;

c) submit the completed appraisal checklist to the National Supervising Inspectorate (NSI);

d) conform with the requirements of one or more of the product assessment level schedules
(PALS) in annex A. The testing shall be performed on a circuit type or types
representative of the manufacturer's claimed production capability (see 6.4.3).

6.2.2 Granting of manufacturing line certification

The manufacturer shall submit a report to the NSI covering the manufacturing line certification
testing in accordance with the requirements of 6.4.4.3.

Manufacturing line certification shall be granted when the requirements of this specification
have been satisfied.

6.3 Description of capability

The manufacturer shall describe his process capability to the NSI in a declared document.
The scope of process capability for each qualifying component shall be stated.
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6.4 Qualifying components
6.4.1 Process test vehicle (PTV)

A PTV may be either a specially designed test specimen or a standard product.

Specially designed PTVs shall be formally specified within the manufacturer's document
control system and shall include details of

D

circuit materials and components,

O

process and inspection stages (including quantities),

O

acceptance criteria,

)
)
)
)

o

identification or marking.

A list of PTVs, cross-referencing the process(es) monitored, shall be incorporated in the
declared procedures. This may be in tabular form.

The PTV quality standards, measurements, data collection and presentation shall be detailed
in the process control documentation.

6.4.2 Qualification circuit (QC)

A circuit which is designated "qualification circuit" and used for process approval testing shall
comply with the requirements of the detail specification.

More than one circuit may be needed as a qualifying circuit to approve all the permitted
processes.

6.4.3 Circuit or circuits representative of the manufacturer's claimed production
capability

The qualification circuit samples shall be submitted to the most severe PALS (see annex A)
that is required by the manufacturer. The number of samples required is that necessary to
complete the testing; tests may be sequenced at the manufacturer's risk. A report of the
results conforming to the requirements of 6.4.4.3 shall be submitted to the NSI.

The circuit/circuits shall, at minimum, enable assessment of the following:

a) largest area package within 20 %, for each generic package configuration and material
type;
b) each substrate material;

c) conductor/resistor/dielectric generic material types. The circuit shall be of representative
density and contain the maximum number of layers. It shall contain metallization within
20 % of the minimum declared design width;

d) each temperature/time profile for deposited materials;
e) each type of trimming technique;

f) a representative sample of add-on components, at minimum assessing the maximum and
minimum declared attach area and/or mass within 25 %;

g) each attachment method/material;
h) where applicable each bonding method, e.g. ultrasonic, thermo-compression;
i) each method of package sealing or encapsulation.
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6.4.4 Demonstration and verification of capability
6.4.4.1 General

Electrical, visual, mechanical and environmental tests shall be in accordance with the relevant
qualifying circuit detail specifications invoking one of the PALS in annex A. The process and
packaging shall conform with those specified in the PALS.

Process controls and in-process inspections on process test vehicles as declared by the
manufacturer shall be in accordance with the requirements of |JEC 60748-23-3.

6.4.4.2 Test and inspection requirements

The test and inspection requirements for both manufacturing line certification and the
maintenance of approval shall verify that the design, materials and processing are capable of
producing circuits which conform with their detail specifications. This may be achieved by a
combination of approved materials, incoming inspections/tests, in-process inspections/tests
and qualification circuits.

a) Approved materials and/or incoming inspections/tests

Where these methods are used, the manufacturer shall demonstrate that the subsequent
processing prior to despatch of the completed circuits will not significantly change the
performance of the material. The materials and validation tests shall be fully documented
and referenced in the declared procedures. They may cover:

1) solderability;

2) package dimensions;

3) robustness of terminations;
4) flammability;

5) damp heat.

b) In-process inspections

In-process inspections, e.g. internal visual examination, may be covered by process
control. The manufacturer shall demonstrate that the process capability relative to the
design data and layout rules and the specific in-process inspection standards are fully
documented and referenced in the declared procedures. The requirements to be validated
by internal visual examination are given in JEC 60748-23-2.

c) In-process tests

Electrical, mechanical or environmental tests to be made on the assembled circuits to
verify circuit performance prior to the packaging process shall be specified in the circuit
control documentation.

Electrical, mechanical or environmental tests conducted on circuits or test vehicles which
form an integral part of process control, may be used in place of quality conformance
inspections provided the manufacturer demonstrates equivalence and the requirements
are fully documented and referenced in the declared procedures. For example:

1) constant acceleration (except for resin-moulded devices);

2) sealing, gross and fine leak (except for resin-moulded devices);
3) resistance to solder heat;
4) component bond strengths.
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6.4.4.3 Manufacturing line certification test report

A test report shall be prepared in accordance with the requirements of this clause,
authenticated by the DMR and endorsed by the NSI after verifying that it meets the
requirements of this specification.

A copy of the report shall be submitted to the NSI. Any other reproduction and release of the
report is the sole prerogative of the manufacturer.

The test report shall be dated and conform to the following requirements:

a) Clause 1 - Front pages
The test report shall be prefaced with the following information:
1) Designation of report, i.e. "Manufacturing line certification test report";
2) Name and address of the test laboratory;

3) When relevant, the position of the test laboratory within a larger organization shall be
stated;

4) If it is an IECQ approved independent test laboratory, the scope of the approval shall
be stated;

5) Name and address of the NSI responsible for the supervision of the manufacturing line
certification tests;

6) Name and address of the manufacturer;

7) Detailed description of the tests with reference to the specifications to be applied
including revision number and date of issue;

8) In case of subcontracting of tests the identification of the assigned test laboratory;

9) Accurate identification of the test sample specified by mark of origin, date code and
fabrication flowchart (lot traveller);

10) Reference number of the test report;
11) A declaration as follows signed by the DMR:

"I certify that the requirements of the System have been met and that all specimens
tested were

a) taken from and are representative of current production;

b) manufactured using current/intended production methods and materials”,
12) The signature of the representative of the NSI;
13) Date of receipt of test item(s) and period of testing.

b) Clause 2 — Abstract of the test plan

The abstract shall show the test groups and subgroups of the whole test program and in
addition the number of samples that are needed for each test group/subgroup together
with the possible number of defects in each group.

The use of a flow chart is recommended.

A timetable shall display the test program sequence and a summary of actual results
achieved shall be given.

c) Clause 3 — Details of the specimen

Information shall be given on the origin of the random sample with respect to how many
units have been selected from each inspection/production lot and how these units have
been assigned to the test groups/subgroups. The number assigned to each of these units
shall be given if the test plan requires the calculation of delta limits.

The report shall detail the rules applied in cases where the report concerns structural
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d) Clause 4 — Contents
The following details shall be given on each page of the test report:
1) The test report reference number;

2) The page number;

NOTE The front page of the report should indicate the page number and the total number of pages of the
report.

3) The test specification;
4) Test/measurement equipment:

The test and measurement equipment used for the performance the tests shall be
uniquely identified, with its calibration status shown;

5) Test methods:

For every test the test method shall be named with reference to the corresponding
standard. If a non-standard test method is used, this method shall be described in all
details;

6) A description of all test conditions:
Standard conditions for testing (ambient temperature, relative humidity, etc.);
Type and level of the stress;
Duration of the stress;

Where relevant, a description of any special preconditioning or recovery of the test
samples;

7) The test results shall be specified accurately, clearly and completely. The result(s) of
each test sequence/sub-group shall be traceable to the individual who performed the
test or measurement and shall be dated.

If there is a large amount of test data, it is recommended that statistical methods are
used so that a clear evaluation can be made;

8) The individual test requirement (specification Ilimit) shall be stated and the
measurement uncertainty associated with the test.

e) Clause 5 — Failure identification and analysis

All failures which occur during the testing shall be identified with the results of the failure
analysis carried out.

6.4.5 Procedures to be followed in the event of capability qualifying component
(CQC) failures

The requirements of 4.2.6.2 and 4.2.10 of IEC QC 001002-3 apply in the case of all failures,
where applicable.

6.4.6 Abstract of description of capability

The manufacturer's description of his capability shall be provided to the NSI for inclusion in
the certified manufacturing line listing.

The description shall be based on the following abstract of capability:

Q

company name;

O

type of technology;

o O

)

)

) approved processes;

) subcontracted processes;
)

D

packaging methods;
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f) product assessment level schedules;
g) approved site address (including telecoms numbers);
h) commercial contact (telephone number).

NOTE An example abstract is given in 3.3 of .

6.5 Procedures following the granting of manufacturing line certification

6.5.1 Maintenance of manufacturing line certification

Manufacturing line certification is maintained by the quality conformance inspection of detail

specifications and the manufacturer's quality management programme, including the annual
submission to the NSI of his self-audit checklist in accordance with |EC 60748-23-3.

Manufacturing processes which have not been exercised within a two year period shall be
automatically excluded from the manufacturing line certification and the manufacturer shall
take action in accordance with 6.5.2.

6.5.2 Notification of changes likely to affect the validity of manufacturing line
certification

A manufacturer who intends to extend his capability shall make formal application to the NSI,
in accordance with 6.2.1. A manufacturer who intends to reduce his capability shall advise the
NSI of the modification and amend the 'abstract of capability' accordingly.

Such modifications shall be included in the manufacturer's change control system.

The manufacturer is required to notify the NSI of the following changes and provide a plan of
implementation and/or re-verification which shall, as a minimum, include the following:

NOTE All re-verification programmes are to be agreed with the NSI.

a) Change in place of manufacturer

1) breakdown of personnel transferring to the new site;

N

organization chart for the new site;

A W

details of equipment transfer and commissioning;

a

)
)
) approvals held by the new site (if applicable);
)
)

plan for re-establishing the environment;
6) re-verification of approval proposals.

b) Change of key manufacturing process
1) details of equipment and commissioning;

2) re-verification of approvals proposal.

c) Changes of materials from those declared in manufacturer's declared procedures

1) material type and composition;

)
2) products and/or processes affected;
3) suitability and compatibility data;
4) re-verification of approvals proposal.

NOTE Engineering data may be submitted as evidence of suitability of materials in lieu of a re-verification
programme with the agreement of the NSI.
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d) Change of quality personnel/organization chart
- Any change of DMR.

e) Change of test equipment or approved test house
NOTE Does not include electrical test.

1) nature of change;

2) details of equipment and commissioning;

3) change to scope of approval.

f) Reclassification of clean room area
1) extent of reclassification and areas affected;

2) implementation data.

g) Significant failures/returns
1) product types;
2) quantities against batch size;
3) failure analysis reports;

4) data relating to processes and/or other products affected.

h) Significant adverse change of process monitoring limits
1) Nature and details of change;
2) Data relating to processes and/or other products affected.

6.6 Release for delivery
6.6.1 General

Circuits conforming to the requirements of 6.1.4 may be released.

6.6.2 Quality conformance inspection requirements
6.6.2.1 General
The quality conformance inspection requirements shall be given in the detail specification. As

a minimum, the tests specified in the relevant PALS shall be included (see 6.6.2.4 to 6.6.2.7
below). Tests shall be carried out in the sequence shown in the PALS.

6.6.2.2 Inspection lot

The DMR is responsible for the formation of inspection lots from production batches/lots
submitted for quality conformance inspection.

Each inspection lot shall be given an inspection lot number and records shall be kept of the
production batches/lots forming the inspection lot together with the test results.

6.6.2.3 Certificate of conformity

A certificate of conformity stating that the circuits conform in all respects to the specified
detail specification and endorsed by an approved signatory shall accompany each shipment of
circuits to a customer.

A copy of the certificate of conformity shall be filed by the manufacturer.
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The certificate of conformity shall include:

QO

manufacturer's name and address and certified manufacturing line registration number;

[}

customer's name and address;

Q O

)
)
) customer's contract/order number;
) circuit type number;

)

D

inspection lot number;

—h

) detail specification number and issue;
g) number of the PALS;
h) number of circuits in shipment;

i) statement certifying traceability and conformance with the detail specification and
customer's order/contract;

j) signature of approved signatory and date.

The signatories to the certificate of conformity shall be declared by the manufacturer to the
NSI.

6.6.2.4 Device screening

The tests specified in the PALS shall be carried out on all devices submitted for inspection.
Failed devices shall not be released. Where a percentage defective allowable (PDA) is
quoted, it shall be calculated from the beginning of the burn-in test; failed lots shall not be
released. Tests performed before burn-in or after the electrical test at T, which immediately
follows the burn-in are not subject to PDA. Where the number of defectives allowed by the
PDA in any lot is not a whole number the allowance shall be rounded up to the next whole
number. In the event of a failure at PDA, if the per cent defective is found to be greater than
the PDA but not greater than twice the PDA, the devices which passed may be re-submitted
to burn-in once only and examined to a tightened PDA. The tightened PDAs are 10 % = 7 %,
7% =5%and5 % = 3 %.

6.6.2.5 Device sample testing

The tests specified in the PALS shall be carried out on samples taken from each inspection
lot. Failed lots which fail destructive tests shall be rejected. Failed lots which fail non-
destructive tests shall be subjected to 100 % testing for the failed parameters.

6.6.2.6 Design evaluation

For devices with identical build standard but with different electrical functions, structural
similarity, subject to the agreement of the customer, may be claimed, except for those tests
specifically excluded in the PALS given in annex A.

Except where the tests have already been done on structurally similar devices, and the detail
specification states that structural similarity applies, the tests specified in the PALS shall be
carried out on the initial delivery lot of each product. As these tests are of a design proving
nature, failed lots shall not be shipped, and an investigation into the cause shall be carried
out. Re-submission is only permitted when the fault has been corrected and a new lot has
passed the inspection.

6.6.2.7 Process and packaging requirements

The requirements given in the PALS shall be applied.
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6.6.3 Detail specification
6.6.3.1 Customer detail specification

The customer detail specification shall be in accordance with the requirements of
IEC 60748-23-4.

The PALS number shall be stated in the customer detail specification.

The ownership rights of a customer detail specification may be vested in the customer and/or
manufacturer and the contents may be held by both as confidential. A detail specification for
standard catalogue circuits shall be included in the qualified products list (QPL) of
IEC QC 001005.

The detail specification shall conform to the requirements of |JEC 60748-23-4.

7 Test and measurement procedures

71 General

Test and measurement procedures are referenced to IEC and IECQ published standards which
shall be used. Any qualifications or options are given in this clause. Where IEC and IECQ
standards are not available, and the test methods are not detailed below, the appropriate tests,
together with the conditions of measurement, shall be given in the detail specification.

Tests additional to those specified in the PALS have been included. These may be used by

the manufacturer for process control and be included in the process control documentation, or
requested by a customer and be included in the customer detail specification.

7.2 Standard conditions for testing

Conditions for testing shall conform to those given in

a) 5.3 of [JEC 60068-1: standard atmospheric conditions for measurement and tests,

b) 5.4 of [EC 60068-1|: recovery conditions.

7.21 Measurement uncertainty

The limits prescribed in the detail specifications are true values. When carrying out specified
tests the approved manufacturer shall employ sufficient inset from the specified limits to cover

the uncertainty of measurement.

A measurement uncertainty value shall be calculated for each performance requirement which
relates to screening, lot-by-lot and design evaluation tests specified in the detail specification.

Each measurement uncertainty value shall be used to apply an inset of at least the
uncertainty value to the values specified in the detail specification.

Where external test laboratories are utilized, measurement results are to include a stated
measurement uncertainty.
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7.2.2 Alternative test methods

The test and measurement methods given in the relevant specification shall not be regarded
as the only methods to be used. However, the tester shall satisfy the customer and the NSI
that any alternative methods will give results equivalent4 to those obtained by the methods
specified. In case of dispute, for referee and reference purposes only the specified methods
shall be used. Alternative test methods shall not be shown in detail specifications.

7.2.3 Definition of axes for mechanical and other tests
Orientation

For those methods which involve observation or the application of external forces which shall
be related to the orientation of the device, such orientations and directions of forces applied
shall be in accordance with figure 1. For other configurations the definitions of the axes shall
be given in the detail specification.

NOTE The Y, force application is such that it will tend to lift the die off the substrate or the wires off the die.

4 By "equivalent" is meant that the value of a characteristic established by such an alternative method, and
acceptable in accordance with the limits ascribed to that method, will fall within the specifiegmlimi
measured by the specified method. UBEl:ﬁﬁentS
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IEC 953/02

IEC 952/02
1 Major cross-section 1 Major cross-section
2 Principal base substrate or mounting surface
3 Lead
Figure 1a — Dual in-line(DIL) package Figure 1b — Flat package

IEC 954/02 IEC 955/02

1 Major cross-section

1 Major cross-section

Fi 1c - Flat k ith radial lead
'gure 1c at package with radial fea Figure 1d — Single in-line package

IEC 956/02

Figure 1e — Cylindrical package

Figure 1 — Definition of axes for mechanical and other tests
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7.3 Visual inspections and package dimensions

7.31 Internal visual inspection

Internal visual inspection shall be carried out in accordance with |[EC 60748-23-2.

7.3.2 External visual inspection

Unless otherwise specified, visual inspection shall be performed under approved factory
lighting and normal viewing conditions. The inspections shall include:

a) marking: correctness and legibility;

b) terminations: identification, alignment, correct number;

c) embedded package: appearance, chip-outs, cracks, voids, pin holes, packaging material
below seating plane;

d) cavity (metal and ceramic) package: appearance, dents, burrs, metal stressand cracks in
glass/metal seals.

7.3.3 Package dimensions

The dimensions to be checked shall be specified in the detail specification and verified using
methods and equipment compatible with the required tolerances.

7.4 Electrical measurement procedures
7.4.1 General

The requirements for measuring the electrical characteristics or the electrical function of the
circuit shall be in accordance with the detail specification.

The requirements in 7.4.2 to 7.4.8 shall be complied with, unless stated otherwise in the detail
specification.

7.4.2 Ratings

The test conditions for all measurements shall be such that the maximum ratings of the device
are not exceeded (see IEC 60134).

7.4.3 Equilibrium conditions

All electrical tests shall be conducted under equilibrium conditions unless otherwise specified
or unless the measurement is being carried out under pulsed conditions. When test conditions
cause significant change with time of the characteristic being measured, means of
compensation for such effects shall be specified; for example, the length of time that the
device shall be maintained at test conditions before making a measurement.

7.4.4 Temperature

The ambient temperature shall be measured as the air temperature adjoining the film and
hybrid integrated circuit in an environment of substantially uniform temperature, cooled only
by natural air convection and not materially affected by reflective and radiant surfaces.

7.4.5 Precautions

The precautions should include limits on maximum instantaneous currents and applied
voltages. It is recommended that devices should not be inserted into, or removed from, a test
circuit while the latter is energized.
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