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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES - INTEGRATED CIRCUITS -

Part 23-5: Hybrid integrated circuits and film structures -
Manufacturing line certification —
Procedure for qualification approval

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all |national electrotechnical committees (IEC National Committees). The object of IEG,is to promote
international co-operation on all questions concerning standardization in the electrical andyelectronic figlds. To
this| end and in addition to other activities, IEC publishes International Standards, Te€chnical Specifi¢ations,

Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter 'feferred to ls “IEC

Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested

in fhe subject dealt with may participate in this preparatory work. International, governmental arjd non-

governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates|closely
with the International Organization for Standardization (ISO) in accordapnce‘with conditions determined by
agréement between the two organizations.

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

3) IEC| Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are niade to ensure that the technical content| of IEC
Pullications is accurate, IEC cannot be held responsible\for the way in which they are used or for any
mis|nterpretation by any end user.

4) In ¢rder to promote international uniformity, IEC National Committees undertake to apply IEC Publ|cations
tranjsparently to the maximum extent possible in\their national and regional publications. Any divergence
betyveen any IEC Publication and the corresponding national or regional publication shall be clearly indi¢ated in
the [latter.

5) IEC| provides no marking procedure to .indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

6) Al

7) No liability shall attach to IEC ar jts directors, employees, servants or agents including individual expdrts and
meinbers of its technical committees and IEC National Committees for any personal injury, property darhage or
oth¢r damage of any nature.whatsoever, whether direct or indirect, or for costs (including legal fe¢s) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Pupblications.

isers should ensure that they have'the latest edition of this publication.

8) Attgntion is drawn_to,the Normative references cited in this publication. Use of the referenced publications is
indispensable fefthe correct application of this publication.

9) Attgntion is.drawn to the possibility that some of the elements of this IEC Publication may be the supject of
patgnt rights=IEC shall not be held responsible for identifying any or all such patent rights.

Internptiomal Standard IEC 60748-23-5 has been prepared by subcommittee 47A: Integrated
circuits; of TEC Technical commitiee 47: Semiconductor devices.

The text of this standard is based on the European standard EN 165000-5 and the following
documents:

FDIS Report on voting
47A/672/FDIS 47A/677/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 2.
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This standard should be read in conjunction with IEC 60748-23-1.

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

e reconfirmed;
e withdrawn;

. replaced-b\yv-arevised-edition—or
+o* Y=+ G—8eHHeR—0o4

e amended.
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SEMICONDUCTOR DEVICES - INTEGRATED CIRCUITS -
Part 23-5: Hybrid integrated circuits and film structures —

Manufacturing line certification —
Procedure for qualification approval

1 Scope

This ﬂ;art of IEC 60748-23 applies to high quality hybrids (with films) incorporating qpecial
customer quality and reliability requirements whose quality is assessed on the’ bajsis of
Qualifjcation Approval.

NOTE Hybrid integrated circuits may be fully or part completed. Part completed devices are those that may be
supplief to customers for further processing.

NOTE 2 Test methods are selected from IEC 60748-23-1. A blank detail specificationh (BDS) is included tp assist
manufdcturers and users in the preparation of detail specifications.

2 Nprmative references

The fgllowing referenced documents are indispensable fof.the application of this document. For
dated|references, only the edition cited applies. For undated references, the latest edifion of
the referenced document (including any amendments)<applies.

IEC 60748-23-1:2002, Semiconductor devices, — Integrated circuits — Part 23-1: Hybrid
integrated circuits and film structures — Manufacturing line certification — Generic specification
IEC 6[1340-5-1:1998, Electrostatics — Rart 5-1: Protection of electronic devices from electro-
static phenomena — General requirements

QC 0p1002-3:1998, IEC Quality-Assessment System for Electronic Components (IECQ) —
Rules|of Procedure — Part 3: Approval procedures

3 Terms and definitions

For the purposes* of this part of IEC 60748, related documents, preferred ratings and
chara¢teristics, and terminology are given in IEC 60748-23-1.

4 Qualification approval procedures

4.1

General

The procedures in QC 001002-3 shall apply.

Subclause 6.1 of IEC 60748-23-1 applies with the exceptions given in 4.2 to 4.11 of this
standard.

4.2

Marking

Clause 5 of IEC 60748-23-1 applies.
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4.3 Validity of release for delivery
Circuits may be released under qualification approval subject to the following conditions:

a) the circuits conform with the requirements of the detail specification;

b) the circuits, their added components, piece parts and materials are traceable to original
manufacturer's lot numbers.

4.4 Application for qualification approval

Application shall be made to the NSI in accordance with QC 001002-3. In addition, the

manufacturerstatt:

a) conform with the eligibility requirements of 6.1.1 of IEC 60748-23-1;

b) copform with the relevant detail specification based on the blank detail specification (see
Clause 6) and the Qualification — product assessment level schedules) (Q-PALS) (see
Clause 5) contained in this standard.

4.5 ([Structural similarity

For the purposes of assessment testing, structural similarity can be used if the testing pf one
repregentative type of circuit gives at least the same quality level for the rest of the types|which
are grpuped together.

The designated management representative (DMR) shall declare to the satisfaction of the NSI
the method of operating the structural similarity plan within the manufacturing facilitigs and
agree|the representative type(s) from each structurally similar group.

For the qualification approval procedure, twe\or more circuits can be considered strugturally
similaf, and thus the required numbers of\specimens for a test shall be selected from the
combined production, when they haveithe same function type, use the same design|rules,
mater|als, processes and methods (for'example a range of T-cell thick film attenuators|using
the sgme line of inks; or thin film D/A-convertors using the same film material and same pdded
components from the same supplier).

Only those tests not specifically excluded in the Q-PALS may be considered for stryctural
similafity.

4.6 [Materials, piece-parts and added components

Subclause 6.173,of IEC 60748-23-1 applies.

4.7 [Initial qualification approval

The schedules to be used for qualification approval testing on the basis of lot-by-lot and
periodic testing are given in the Q-PALS tables contained in this standard.

The procedure for initial qualification approval is given below.

The relevant Q-PALS for initial qualification approval, release of products (lot-by-lot tests) and
maintenance of qualification approval (periodic tests) collectively prescribe the minimum test
programme on completed circuits.

1) Sampling

The sample shall be representative of the range of circuits for which approval is sought
(see 6.4.3 of IEC 60748-23-1). The size of the sample and the criterion of acceptability
depend on the relevant Q-PALS which it is intended to release against.
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2) Tests

The complete series of tests specified in the relevant Q-PALS contained in this standard is
required for the approval of circuits covered by one detail specification. The tests shall be
carried out in the order given.

Test and measurement procedures are given in Clause 7 of IEC 60748-23-1.
Samples used for Group B, C and D tests shall have passed Group A tests.

One failure is counted when a circuit has not satisfied the whole, or a part, of the tests of a
group.

Appropal is granted when the number of failures does not exceed the specified~-numper of
permissible failures for each group or sub-group.

4.8 |Granting of qualification approval

The manufacturer shall submit a report to the NSI covering the qualification approval testing in
accorg@lance with the requirements of 4.7 of this standard, and with Q€~001002-3.

Qualifjcation approval shall be granted when the requirements-of this standard have| been
satisfied.

A qugdlification approval certificate will be issued by~the responsible national authority in
accorglance with QC 001002-3.

4.9 [Maintenance of qualification approval

4.9.1 (General
Qualiffjcation approval is maintained _after successful completion of the procedures and
requirements of quality conformance inspection (see 6.4.2 of IEC 60748-23-1) with the

follow|ng details:

1) Dgsign evaluation tests

In|addition to the initial delivery lot, design evaluation tests shall be carried out jat the
periodicity specified-inthe detail specification.

2) Dagtail specification
The detail spegtification shall conform to the requirements of the BDS and Q-PALS |n this
standard.

The manufacturer shall also have maintained continuous production, for example:

hac - ocolicr A in th |
TS OCCOTrTC O ¢ T

a) no-ehang
b) no break exceeding two years has occurred in the manufacturer's declared periodic test
schedule.

4.9.2 Changes to qualification approval

The manufacturer is required to notify the NSI of changes to his qualification approval in
accordance with QC 001002-3 and 6.5.2 of IEC 60748-23-1, where applicable.

NOTE All re-verification programmes are to be agreed with the NSI.
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4.10 Procedure in the event of a failure in a periodic test
The procedure described in QC 001002-3 shall apply.

4.11 Withdrawal of qualification approval

The procedures in QC 001002-3 shall apply.

60748-23-5 0 IEC:2003(E)



https://iecnorm.com/api/?name=ec9954c9ce1f1103ad85be4bf59f8796

60748-23-5 O IEC:2003(E) -9-

5 Qualification-product assessment level schedules

NOTE The following 11 Q-PALS are based upon corresponding PALS in IEC 60748-23-1, Annex A.

Q-PRODUCT ASSESSMENT LEVEL SCHEDULE 1

Applicability

This assessment schedule is intended for use with solder assembled and/or bare die, non-
hermgtic encapsulated, unencapsulated, cavity or non-cavity devices, which are~for use in
benigh mechanical and temperature environments.

Subgroup A tests: Device screening 100 % IEC 60748-23-1
Reference

1. Electrical test at T,,,,- Those tests in the detail specification
which define circuit functionality 7.4

Subgroup B tests (lot-by-lot): Device sample testing='1L S4 AQL 0,4 %

—_

Electrical test at T,,,, (other than those specified for screening) 7.4
2. External visual inspections 7(3.2

Subgroup C tests (6 monthly period): Design evaluation

Minimum sample 8. Accept on 0 failures.

1. Electrical test. All specified(parameters at T,,;,, and Tp,5," 7.4
2. Dimensions 713.3

Subgroup D tests (12)monthly period): Design evaluation

Minimum sample’3: Accept on 0 failures.

1. Resistance of circuits to solder heat (D) 7.9.11
2. Solderability (ND/D) 7.4.10
3. Robustness of terminations (D) 7.9.12
4, Fammmabitity =) 78.16
5. Resistance to solvents (ND) 7.5.15
Process and packaging requirements

1. Substrate fabrication = class 100 000.

2. Substrate assembly (bare die) = class 100 000.

3. ESD precautions (where applicable) to IEC 61340-5-1.

4. Pre-cap visual at IL S4 AQL 0,4 % minimum. 7.3.1

*

Structural similarity rules do not apply.
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Q-PRODUCT ASSESSMENT LEVEL SCHEDULE 2

Applicability

This assessment schedule is intended for use with solder assembled and/or bare die,
non-hermetic encapsulated, unencapsulated, cavity or non-cavity devices, which are for use in
benign mechanical and temperature environments.

Subgroup A tests: Device screening 100 % IEC 60748-23-1
Referepce

1. Electrical test at T,,,,. Those tests in the detail specification
which define circuit functionality 7.4

Subgroup B tests (lot-by-lot): Device sample testing — IL S4 AQL©0,4 %

1. Electrical test at T,,,, (other than those specified for screening) 7.4
2. External visual inspection 713.2

Subgroup C tests (6 monthly period): Design evaluation

Minimum sample 8. Accept on O failures

1. Electrical endurance 1 000 h. Release after 160 h” 7.9.14
2. Electrical test. All specified parametets at T, and Tp,5," 7.4
3. Dimensions 713.3

Subgroup D tests (12 monthly-périod): Design evaluation

Minimum sample 3. Accept on O failures

1. Resistance of circuits to solder heat (D) 7.9.11
2. Solderability (ND/D) 7.4.10
3. Robustnessof terminations (D) 7.4.12
4, Flammapbility (D) 7.9.16
5. Resistance to solvents (ND) 7.4.15
Process and packaging requirements

1. Substrate fabrication = class 100 000.

2. Substrate assembly (bare die) = class 100 000.

3. ESD precautions (where applicable) to IEC 61340-5-1.

4 Pre-cap visual at IL S4 AQL 0,4 % minimum. 7.3.1

* Structural similarity rules do not apply.
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Q-PRODUCT ASSESSMENT LEVEL SCHEDULE 3
Applicability

This assessment schedule is intended for use with solder assembled, and/or bare die, non-
hermetic encapsulated, unencapsulated, cavity or non-cavity devices. These hybrids are for
use in benign mechanical environments but with demonstration of extreme temperature and
humidity operation.

IEC 60748-23-1

Subgroup A tests: Device screening 100 % Reference
1. Change of temperature: 10 cycles. 7)5(8.1
2. —lectrical test at T, ,,,. Those tests in the detail specification.

which define circuit functionality. 7.4

Subgroup B tests (lot-by-lot): Device sample testing — IL S4 AQL 0,4.%

1. =lectrical test at T, (other than those specified for screening). 7.4
2. =lectrical tests at T,,,;,, and T,,,,. Those tests in the detail specification.

which define circuit functionality. 7.4
3. External visual inspection. 7(3.2

Subgroup C tests (6 monthly): Design evaluation

Minimum sample 8. Accept on 0 failures.

1. Electrical endurance 1 000 h. Release after 160 h.” 7.9.14
2. Dimensions. 7{3.3
3. Damp heat cyclic or steady state. 7.54,7(5.3
4. Change of temperature.” 7.518.2
Subgroup D tests (12 monthly period): Design evaluation

Minimum sample 3. Accept on 0 failures.

1. Resistance oficircuits to solder heat. (D) 7.9.11
2. Solderability. (ND/D) 7.4.10
3. Robustness of terminations. (D) 7.9.12
4, Flammability. (D) 7.9.16
5. Resjstance to solvents. (ND) 7.9.15
Process and packaging requirements

1. Substrate fabrication = class 100 000.

2. Substrate assembly (bare die) = class 100 000.

3. ESD precautions (where applicable) to IEC 61340-5-1.

4. Pre-cap visual at IL S4 AQL 0,4 % minimum. 7.3.1

* Structural similarity rules do not apply.
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Q-PRODUCT ASSESSMENT LEVEL SCHEDULE 4

Applicability

This assessment schedule is intended for use with solder assembled and/or bare die,
non-hermetic encapsulated, unencapsulated, cavity or non-cavity devices, which are for use in
non-benign mechanical and temperature environments. It is intended to give a high level of
assurance on this type of build standard.

Subgroup A tests: Device screening 100 % PDA =10 % IEC 60748-23-1
Referepce

1. Change of temperature: 10 cycles. 7.5(8.1
2. Electrical tests at T,,,,. Those tests in the detail specification

which define circuit functionality. 7.4
3. Burn-in 160 h. 7.9.14
4. Electrical test at T,,,,. Those tests in the detail specification

which define circuit functionality. 7.4
5. Electrical Tests at T,;, and T« Those tests in the detall

specification which define circuit functionality. 7.4
6. External visual inspection. 7(3.2

Subgrloup B tests (lot-by-lot): Device samplectesting — IL S4 AQL 0,4 %

1. Electrical test at T,,,, (other than those ‘'specified under 2. of screening). 7.4

Subgroup C1 tests (3 monthly): Design evaluation

Minimum sample 8. Accept on Q+failures.

1. Electrical endurance'2 000 h. Release after 1 000 h.” 7.8.14
2. Dimensions. 713.3
3. Damp heat cyclicior steady state. 7.54,7(5.3
4, Change of temperature.” 7.5(8.2
Subgroup C2 tests (6 monthly): Design evaluation

Minimum sample 5. Accept on 0 failures.

1. Resistance of circuits to solder heat. (D) 7.5.11
2. Solderability. (ND/D) 7.5.10
3. Resistance to solvents. (ND) 7.5.15
4.  Acceleration. (ND/D) 7.5.7
5. Shock and/or vibration (as specified in (ND/D) 755,756

detail specification).

* Structural similarity rules do not apply.
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Q-PRODUCT ASSESSMENT LEVEL SCHEDULE 4, continued

Subgroup D tests (12 monthly): Design evaluation IEC 60748-23-1
Reference

Minimum sample 3. Accept on 0 failures.

1. Robustness of terminations. (D) 7.5.12
2. Flammability. (D) 7.5.16

Process and packaging requirements

Substrate fabrication = class 100 000.

Substrate assembly (bare die) = class 100 000.

ESD precautions (where applicable) to IEC 61340-5-1.
Pre-cap visual at 100 %. 7(3.1

Pob =
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Q-PRODUCT ASSESSMENT LEVEL SCHEDULE 5

Applicability

This assessment schedule is intended for use with solder assembled, and/or bare die,
non-hermetic encapsulated, unencapsulated, cavity or non-cavity devices which are for use in
non-benign mechanical and temperature environments. It is intended to give the highest level
of assurance on this type of product.

Subgroup-Atests: Device screening 100 % PDA =10 % |IEC 60748-23-1
Reference
1. Change of temperature: 10 cycles. 7.5|8.1
2. Electrical tests at T,,,,. Those tests in the detail specification
which define circuit functionality. 7.4
3. Acceleration (5 000 g, or at design limit). 715.7
4. Burn-in 160 h. 7.9.14
5. =lectrical test at T,,,,- Those tests in the detail specification.
which define circuit functionality. 7.4
6. lectrical Tests at T,,,;, and T,,,,4- Those tests in the detail
specification which define circuit functionality. 7.4
7. External visual inspection. 713.2

Subgroup B tests (lot-by-lot): Device sample testing — IL S4 AQL 0,4 %

1. Electrical test at T,,,, (other than those:specified under 2. of screening). 7.4

Subgroup C1 tests (3 monthly): Design evaluation

Minimum sample 8. Accept ofi 0 failures.

1. Electrical endurance2 000 h. Release after 1 000 h.* 7.8.14
2. Dimensions. 713.3
3. Damp heat cyclie’or steady state. 7.54,7(5.3
4. Change of temperature.” 7.518.2

* Structural similarity rules do not apply.
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Q-PRODUCT ASSESSMENT LEVEL SCHEDULE 5, continued

Subgroup C2 tests (6 monthly): Design evaluation IEC 60748-23-1
Reference

Minimum sample 5. Accept on 0 failures.

1. Resistance of circuits to solder heat. (D) 7.5.11
2. Solderability. (ND/D) 7.5.10
3. Resistance to solvents. (ND) 7.5.15
4- UUU:UIGt;UII- (I"‘IDIID) 7 57
5. Shock and/or vibration (as specified in (ND/D) 7.5.57%(5.6

he detail specification).

Subgroup D tests (12 monthly): Design evaluation

Minimum sample 3. Accept on 0 failures.

—_

Robustness of terminations. (D)
2. Flammability. (B)

12
.16

~N ~

ntn

Process and packaging requirements

Substrate fabrication = class 100 000.

Substrate assembly (bare die) = class 100 000.

ESD precautions (where applicable) 08 EC 61340-5-1.
Pre-cap visual at 100 %. 7(3.1

Ponb =
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Q-PRODUCT ASSESSMENT LEVEL SCHEDULE 6

Applicability

This assessment schedule is intended for use with bare die, hermetic cavity devices. This
assessment is also intended for use with substrates containing solder attached added
components all of which are individually hermetic. These devices are for use in benign
mechanical environments but with demonstration of extreme temperature operation. The

assessment is intended where lower levels of assurance are adequate.

Subgroup A tests: Device screening 100 %

—_

Change of temperature: 10 cycles.

2. Electrical test at T,,,,- Those tests in the detail specification
which define circuit functionality.

3. Sealing fine and gross.

4, External visual inspection.

IEC 60748-2

31

Reference

7.5

Subgroup B tests (lot-by-lot): Device sample testing —IL~S4 AQL 0,4 %

—_

Electrical test at T, (other than those specified’for screening).

2. lectrical tests at T,;,,, Thax @nd T, Thosetests in the detail

specification which define circuit functionality:

Subgroup C tests (6 monthly): Design.evaluation

Minimum sample 8. Accept on 0 failures.

1. Electrical endurance 1 000-h. Release after 160 h.”
2. Dimensions.

N

8.1
7.4

5.9
3.2

7.4

7.4

14
3.3

* Structural similarity rules do not apply.
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Q-PRODUCT ASSESSMENT LEVEL SCHEDULE 6, continued

Subgroup D tests (12 monthly): Design evaluation

Minimum sample 3. Accept on 0 failures.

1. Resistance of circuits to solder heat. (D)

2. Solderability. (ND/D)
3. - irations:

4, Resistance to solvents. (ND)
5. Damp heat steady state 56 days or salt mist (D)

as specified in the detail specification).

IEC 60748-23-1
Reference

7.5.11
7.5.10

§.12
7-8.15
7.9.13

Process and packaging requirements

—_

Substrate fabrication = class 100 000.

2. Substrate assembly (bare die) = class 100 000.

3. [emperature monitored and controlled, relative humidity 30 % to 65 %
brior to hermetic sealing stage.

ESD precautions (where applicable) to IEC 61340-551.

Pre-cap visual at 100 %.

Hermetic packaging in glass, metal, ceramic or combinations of these;
no adhesive or polymeric materials used for lidhattach and no flux used
n the final sealing process.

ook
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Q-PRODUCT ASSESSMENT LEVEL SCHEDULE 7

Applicability

This assessment schedule is intended for use with bare die, hermetic cavity devices. This
assessment is also intended for use with substrates containing solder attached added
components all of which are individually hermetic. These devices are for use in benign
mechanical environments but with demonstration of extreme temperature operation. The
assessment with the addition of the burn-in requirement is intended to give a medium level of
assurance.

Subgroup A tests: Device screening 100 % PDA =10 %
IEC'60748-23-1
Reference
1. Change of temperature: 10 cycles. 7.5(8.1
2. Burn-in 160 h. 7.9.14
3. Electrical test at T,,,,- Those tests in the detail specification
which define circuit functionality. 7.4
4. Sealing fine and gross. 715.9
5. External visual inspection. 7(3.2
Subgroup B tests (lot-by-lot): Device sample testing — IL S4 AQL 0,4 %
1. =lectrical test at T,,,, (other than those spegtified for screening). 7.4
2. Electrical tests at T, Tmax @nd T4pp- JROSE tests in the detail
specification which define circuit functionality. 7.4
Subgroup C tests (6 monthly): Design evaluation
Minimum sample 8. Accept on O-failures.
1. Electrical endurance'd 000 h. Release after 160 h.” 7.8.14
2. Dimensions. 7{3.3

* Structural similarity rules do not apply.
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Q-PRODUCT ASSESSMENT LEVEL SCHEDULE 7, continued

Subgroup D tests (12 monthly): Design evaluation IEC 60748-23-1
Reference

Minimum sample 3. Accept on 0 failures.

1. Resistance of circuits to solder heat. (D) 7.5.11
2. Solderability. (ND/D) 7.5.10
3. Robustness of terminations. (D) 7.5.12
4, Resistance to solvents. (ND) 7.5.15
5. Damp heat steady state 56 days or salt mist (D) 7.5.3, ~.5.13

as specified in the detail specification).

Process and packaging requirements

Substrate fabrication = class 100 000.

Substrate assembly (bare die) = class 100 000.

[emperature monitored and controlled, relative humidity 30 % ‘10 65 %
brior to hermetic sealing stage.

ESD precautions (where applicable) to IEC 61340-5-1.

Pre-cap visual at 100 %. 7.3.1
Hermetic packaging in glass, metal, ceramic or combinations of these;
no adhesive or polymeric materials used for lid attach and no flux used
n the final sealing process.

wnN =

2B
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Q-PRODUCT ASSESSMENT LEVEL SCHEDULE 8

Applicability

This assessment schedule is intended for use with bare die, hermetic cavity devices. This
assessment is also intended for use with substrates containing solder attached added
components all of which are individually hermetic. These devices are for use in non-benign
mechanical and temperature environments. The assessment is intended to give a high level of
assurance for these devices for use in extreme environment applications.

Subgroup A tests: Device screening 100 % PDA =7 % IEC 60748-23-1
Reference

1. Change of temperature: 10 cycles. 7.5|8.1
2. Acceleration (5 000 g, or at design limit). 715.7
3. Electrical tests at T,,,,. Those tests in the detail

specification which define circuit functionality. 7.4
4. Burn-in 160 h. 7.9.14
5. Electrical test at T,,,,- Those tests in the detail specificatien

which define circuit functionality. 7.4
6. Electrical tests at T, and T, ,,. Those tests in the detail

specification which define circuit functionality. 7.4
7. Sealing fine and gross. 715.9
8. External visual inspection. 7(3.2

Subgrioup B tests (lot-by-lot): Device sample testing — IL S4 AQL 0,4 %

1. Electrical test at T,,,, (other than those specified under 3. of screening). 7.4

Subgroup C1 tests (3 monthly): Design evaluation

Minimum sample 8, Accept on 0 failures.

1. Electrical.endurance 2 000 h. Release after 1 000 h.” 7.9.14
2. Dimension’s. 713.3
3. Shock and/or vibration (as specified in the

detail specification). (ND/D) 7.5.5,7(5.6
4. ceeleration (Nn/n) 157

*

Structural similarity rules do not apply.
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Q-PRODUCT ASSESSMENT LEVEL SCHEDULE 8, continued

Subgroup C2 tests ( 6 monthly): Design evaluation IEC 60748-23-1
Reference

Minimum sample 5. Accept on 0 failures.

1. Resistance of circuits to solder heat. (D) 7.5.11
2. Solderability. (ND/D) 7.5.10
3. Resistance to solvents. (ND) £.9.15
4. Damp heat steady state 56 days or salt mist (D) 7.5.307-3.13

as specified in the detail specification).

Subgroup D tests (12 monthly): Design evaluation
Minimum sample 3. Accept on 0 failures.

1. Robustness of terminations. (D) 7.9.12

Process and packaging requirements

Substrate fabrication = class 100 000.

Substrate assembly (bare die) = class 100 000.

Pre-cap visual = class 10 000.

[emperature monitored and controlled, relative humidity 30 % to 65 %
brior to sealing stage.

ESD precautions (where appli¢able) to IEC 61340-5-1.

Pre-cap visual at 100 %. 7(3.1
Hermetic packaging in glass, metal, ceramic or combinations of
hese; no adhesive or polymeric materials used for lid attach
bnd no flux used in.the final sealing process.

Pob =

Noo
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Q-PRODUCT ASSESSMENT LEVEL SCHEDULE 9

Applicability

This assessment schedule is intended for use with bare die, hermetic cavity devices, which are
for use in non-benign mechanical and temperature environments. It is intended to give a very
high level of assurance for these devices for use in applications where reliability is paramount.

Subgroup A tests: Device screening 100 % PDA =5 % IEC 60748-23-1
Referepce
1. Change of temperature: 10 cycles. 7.5(8.1
2. Acceleration (5 000 g, or at design limit). 715.7
3. Particle impact noise detection. 7.817
4. Electrical test at T,,,,- Those tests in the detail specification
which define circuit functionality. 7.4
5. Burn-in 160 h. 7.9.14
6. Electrical test at T,,,,. Those tests in the detail specification
which define circuit functionality. 7.4
7. Electrical tests at T, and T, ,,. Those tests in the detail
specification which define circuit functionality. 7.4
8. Sealing fine and gross. 715.9
9. External visual inspection. 7(3.2

Subgroup B tests (lot-by-lot): Device .sample testing — IL S4 AQL 0,4 %

1. Electrical tests at Ty, Tnax @0 Tomp
other than those specified under 4. of screening). 7.4
2. Electrical endurance 2 000.F. 7.9.14

Subgroup C1 tests (3'monthly): Design evaluation

Minimum sample)8.*Accept on 0 failures.

1. Electricalendurance 2 000 h. Release after 1 000 h.” 7.514
2. Dimensions. 7.3.3
3. A\cceleration. (ND/D) 7.%.7
4. Shock({asspecifiedmthe detaitspecification): (NDD) 75.5
5. Vibration (as specified in the detail specification). (ND/D) 7.5.6

* Structural similarity rules do not apply.
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Q-PRODUCT ASSESSMENT LEVEL SCHEDULE 9, continued

Subgroup C2 tests (6 monthly): Design evaluation IEC 60748-23-1
Reference

Minimum sample 5. Accept on 0 failures.

1 Resistance of circuits to solder heat. (D) 7.5.11
2. Solderability (ND/D) 7510
3. Resistance to solvents. (ND) 7-8.15
4 Damp heat steady state 56 days or salt mist (D) 7.53,7.9.13

as specified in the detail specification).

Subgroup D tests (12 monthly): Design evaluation

Minimum sample 3. Accept on 0 failures.

1. Robustness of terminations. (DY 7.9.12
2. nternal moisture content 5 000 ppm water.” (D) 7.9.18

Process and packaging requirements

—_

Die storage and pre-cap product storage s>class 1 000.

2. Substrate fabrication = class 10 000.

3. Substrate assembly (bare die) = class 10 000.

4, Pre-cap visual = class 1 000.

5. femperature monitored and controlled, relative humidity 30 % to 65 %

brior to hermetic sealing stage.

ESD precautions (where-applicable) to IEC 61340-5-1.
Pre-cap visual at 100 %. 7(3.1
Hermetic packaging.in glass, metal, ceramic or combinations of these;

no adhesive or polymeric materials used for lid attach and no flux used in the
inal sealing process.

9. Destructive bond pull and element shear evaluation

bn custonmer-product. 7.5.21,7.9.22

© N

* Structural similarity rules do not apply.
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Q-PRODUCT ASSESSMENT LEVEL SCHEDULE 10

Applicability

This assessment schedule is intended for use with bare die, hermetic cavity devices, which are
for use in non-benign mechanical and temperature environments. It is intended to give a very
high level of assurance for these devices for use in applications where reliability is paramount.

Subgroup A tests: Device screening 100 % PDA =5 % IEC 60748-23-1
Referepce
1. Dry heat 500 h. 7(5.1
2. Change of temperature: 10 cycles. 7.5|8.1
3. Acceleration (5 000 g, or at design limit). 7(5.7
4, Particle impact noise detection. 7.917
5. Electrical test at T,,,,. Those tests in the detail specification
which define circuit functionality. 7.4
6. Burn-in 160 h. 7.9.14
7. Electrical test at T,,,,. Those tests in the detail specification
which define circuit functionality. 7.4
8. lectrical tests at T,;, and T,,,,,. Those tests indhe/detail
specification which define circuit functionality. 7.4
9. Sealing fine and gross. 715.9
10. External visual inspection. 713.2

Subgroup B tests (lot-by-lot): Device-sample testing — IL S4 AQL 0,4 %

1. lectrical tests at T, Thaxiand Top

other than those specifiedwunder 5. of screening). 7.4
2. Electrical endurance 2 000 h. 7.9.14
3. Shock (as specified in the detail specification). (ND) 7(5.5
4. Vibration (as spegified in the detail specification). (D) 715.6
Subgroup C1 tests (3 monthly): Design evaluation
MinimEm sample 13. Accept on 0 failures.
1. i —Refeaseafter 006+ 75.14
2. Dimensions. 7.3.3
3. Acceleration. (ND/D) 7.5.7

* Structural similarity rules do not apply.
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Q-PRODUCT ASSESSMENT LEVEL SCHEDULE 10, continued

Subgroup C2 tests (6 monthly): Design evaluation

IEC 60748-23-1

Reference
Minimum sample 5. Accept on 0 failures.
1 Resistance of circuits to solder heat. (D) 7.5.11
2 Solderability (ND/D) 7.5.10
3. Resistance to solvents. (ND) 7-94.15
4 Damp heat steady state 56 days or salt mist (D) 7.53,7.9.13
as specified in the detail specification).
Subgroup D tests (12 monthly): Design evaluation
Minimum sample 3. Accept on 0 failures.
1. Robustness of terminations. (DY 7.9.12
2. nternal moisture content. 5 000 ppm water,” (D) 7.9.18
100 ppm other contaminants.
Process and packaging requirements
1. Die storage and pre-cap product storage = class 1 000.
2. Substrate fabrication = class 10 000:
3. Substrate assembly (bare die) =class 10 000.
4. Pre-cap visual = class 1000,
5. [emperature monitored and controlled, relative humidity 30 % to 65 %
brior to hermetic sealing stage.
6. ESD precautions (where applicable) to IEC 61340-5-1.
7. Pre-cap visual at 100,'%. 7(3.1
8. Hermetic packaging in glass, metal, ceramic or combinations of
hese; no adhesive or polymeric materials used for lid attach and
no flux usedtin“the final sealing process.
9. 100 % non<destructive bond pull testing. 7.9.21
10. Destructive bond pull and element shear evaluation on customer
broddct. 7.5.21,7.8.22

* Structural similarity rules do not apply.
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