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OTHER (REFERENCE) DOCUMENTS
— ECSS5-Q-70-02, Thermat Vacuum Test for the Screening of Space Materials

- MIL-STD-750: Test Methods for Semiconductor Devices.
—  MIL-STD-883, Test Methods and Procedures for Micro-electronics.

DER OF PRECEDENCE

ntation, the following order

(a) ESCC Detail Specification:
(b} ESCC Generic Specification.

{c) ESCC Basic Specification.

{d) Other documents, if referenced herein.

TERMS, DEFINITIONS, ABBREVIATIONS, SYMBOLS AND UNITS
The terms, definitions, abbreviations, symbols and units specified in ESCC Basic Specification No.
21300 shall apply.

REQUIREMENTS

GENERAL

The test requirements for the component type qualification of a component shall comprise Special In-
Pracess Controls, Wafer Lot Acceptance with radiation tests (if specified), Screening Tests and
Component Type Qualification Testing. '

The test requirements for procurement of components shall comprise Special In-Process Controls, Wafer
Lot Acceptance with radiation tests if required in the Purchase Order, Screening Tests, together with
Periodic Testing for qualified components and Lot Validation Testing for qualified (if required in the
Purchase Order) and unqualified components (see Chart £1).

Specifications

For qualification, qualification maintenance, procurement and delivery of components in conformity with
this specification, the applicable specifications listed in Section 2 of this document shall apply in total
unless otherwise specified herein or in the Detail Specification.

Conditions and Methods of Test

The conditions and methods of test shall be in accordance with this specification, the ESCC Basic
Specifications referenced herein and the Detail Specification.

Manufacturer's Responsibility for Performance of Tests and Inspections

The Manufacturer shall be responsible for the performance of tests and inspections required by the
applicable specifications. These tests and inspections shall be performed at the plant of the Manufacturer
of the components unless it is agreed by the ESCC Executive (for qualification, qualification
maintenance, or procurement of qualified components) or the Orderer (for procurement of unqualified
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SPECIAL IN-PROCESS CONTROLS

Pre-encapsulation Inspection

Pre-encapsulation inspection shall consist of Internal Visual Inspection in accordance with Para. 8.1 plus
Bond Strength and Die Shear tests in accordance with Para. 8.2.

Bond Strength and Die Shear tests shall be performed on test samples in accordance with Para. 8.2. A
single failure shall be cause for lot failure. These tests are considered as destructive and therefore
components so fested shall not form part of the delivery lot.

Dimension Check
In accordance with Para. 8.10 on 3 samples only.

If a failure occurs, the complete lot shall be checked.

Weight
The maximum weight of the component specified in the Detail Specification shall be guaranteed but not
fested.

Documentation
Documentation of Speciat In-Process Controls shall be in accordance with Para. 9.5.

WAFER LOT ACCEPTANCE

Process Menitoring Review

Process monitoring review shall be done in compiiance with the Manufacturer’'s SPC rules described in
the PID.

A wafer shall be rejected if one or more process control data parameters exceed the allowed distribution
as specified in the PID

canning Electron Microscope (SEM) Inspection
if specified in the Detail Specification, components supplied to this specification shall be preduced from
wafer lots that have been subjected to, and successfully met, the Scanning &lectron Microscope
spection requirements in accordance with Para. 8.3.

Total Dose Radiation Testing
ualification or qualification maintenance:

—  If specified in e produced from a wafer lot which has
been subjected to and successfully completed Total Dose Radiation Testing in accordance with
Para. 8.4 to the total dose level given.

During procurement:

— If specified in the Detall Specification and required in the Purchase Order, components shall be
produced from a wafer lot which has been subjected to and successfully completed Total Dose
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FAILED COMPONENTS
A component shall be considered as a failed component if it exhibits one or more of the failure modes
described in Para. 6.2.

LOT FAILURE
in the case of lot failure, the Manufacturer shall act in accordance with Para. 4.3.1.

Lot Failure during 100% Testing

If the number of components failed on the basis of the failure criteria specified in Paras. 6.2.2 and 6.2.3
exceeds 5% (rounded upwards to the nearest whole number) of the components submitted to initial
measurements of Parameter Drift Values of Chart F3, the lot shall be considered as failed.

If a'lot is composed of groups of components of one family defined in one ESCC Detail Specification, but
separately identifiable for any reason, then the lot failure criteria shall apply separately to each
identifiable group.

Lot Failure during Sample Testing

A jot shall be considered as failed if the number of allowable failures during sample testing as specified
in the Detail Specification, is exceeded.

If 2 lot failure occurs, a 160% testing may be performed but the cumutative percent defective shall not
exceed that given in Para. 6.4.1.

No failures are allowed for the Solderability test.

DOCUMENTATION
Pocumentation of Screening Tests shall be in accordance with Para. 9.7.

QUALIFICATION, QUALIFICATION MAINTENANCE AND LOT VALIDATION TESTING
Requirements of this paragraph are applicable to the tests performed for component fype qualification
and qualification maintenance and also for Lot Validation Testing.

COMPONENT TYPE QUALIFICATION TESTING

General
Qualification testing shall be in a ance with the requi given in Chart F4. The iests of Chart
F4 shall be performed on the gpecified sample, chosen at random from components which have
successfully passed the tests infChart F3 W&@ This samble constitutes the qualification test
lot.

The qualification test lot is dividedNnfo subgroups of tests and.ell components assigned to a subgroup
shall be subjected to all of the tests in 1A the sequence shown. The applicable test
requirements are detailed in the paragraphs referenced in Chart F4.

The conditions governing component type qualification testing are given in ESCC Basic Specification No.
20100.

Distribution within the Qualification Test Lot
Where a Detail Specification covers a range, or series of components that are considered similar, then
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BOND STRENGTH AND DIE SHEAR

Bond Strength
MIL-STD-750, Test Method 2037, Test Condition A or B.

Test Condition B shall only be permitted when Test Condition A cannot be used and never for bond wires
of diameter less than 0.127mm.

Test Samples: For Special In-Process Controls 3 test samples shall be selected at random from the lot
of cornponents agsepted after Internal Visual Inspection.

tionXand Periodic Tests 3 test samples shall be selected from the components in subgroup
3 of Chart 4.

If agreed by the ESCC Executive (for qualification or qualification maintenance) or the Orderer (for
procurement) the test samples for Special In-Process Controls may have only passed the low
maghnification phase of the Internal Visual Inspection.

Individual separation forces and categories shall be recorded. A single failure shall be cause for lot
failure.

Die Shear
MIL-STD-750, Test Method 2017.

The same test samples submitted to Bond Strength shall be used. Individual separation forces and
categories shall be recorded. A single failure shall be cause for lot failure.

SCANNING ELECTRON MICROSCOPE INSPECTION
Only applicable if specified in the Detail Specification.

ESCC Basic Specification No. 21400.

TOTAL DOSE RADIATION TESTING
ESCC Basic Specification No. 22900 to the total dose level specified in the Detail Specification or as
required in the Purchase Order.

HIGH TEMPERATURE STABILISATION BAKE
MIL-STD-750, Test Method 1032, Duration: 24 hours at maximum storage temperature rating specified
in the Detail Specification.

TEMPERATURE CYCLING

Screening Tests ok

MIL-STD-750, Test Method 1051, Test Condition C, 20 ¢ycles pf magximum storage temperature rating
specified in the Detail Specification.

Qualification and Periodic Tests
Not applicable for axial lead glass diodes.




8.7

8.8

B.8.1

8.8.2

89

8.9.1

8.9.2

89.3

. PAGE 17
ESCC Generic Specification No. 5000

ISSUE 2

MIL-STD-750, Test Method 1051, Test Condition C, 100 cycle Aximum storage iemperature rating
specified in the Detail Specification.

PARTICLE IMPACT NOISE DETECTION (PIND)

Only applicable to devices with cavities.
MIL-STD-750, Test Method 2052, Test Condition A.

The use of the same attachment medium for the Sensitivity Test Unit and for the components under test
is not mandatory.

SEAL
Glass diodes shall not be painted during Screening until after seal tests are completed. Any paint shall
be removed prior {o seal tests during Qualification and Periodic Tests.

Seal. Fine Leak
MIL-STD-750, Test Method 1071, Condition H1 or H2.

This test is not applicable to components with a cavity <0.05ccm. For components with cavities
=(.05ccm, the maximum leak rate shall be as follows:

>0.05cem to 0.3ccm - 5x108 atm com/sec
>0.3ccm to 3com - 5x107 atm ccmisec
>3ccm to 40ccm - 5x10°% atm ccm/sec

Seal, Gross Leak
MIL-STD-750, Test Method 1071, Condition C or K for components with cavities.

MIL-STD-750, Test Method 1071, Condition E for clear glass components without cavities.

ELECTRICAL MEASUREMENTS

Parameter Drift Values

At each of the relevant data points during Screening Tests, Parameter Drift Values shall be measured as
specified in the Detail Specification. All values obtained shall be recorded against serial numbers and the
parameter drift calculated.

High and | ow Temperatures Electrical Measurements

High and Low Temperatures Electrical Measurements shall be performed as specified in the Detail
Specification. All values obtained shall be recorded against serial numbers. Unless otherwise specified
measurements shall be performed on a sample of 5 components with 0 failures allowed. Alternatively a
100% inspection may be performed.

Room Temperature Electrical Measurements

'Room Temperature Elsctrical Measurements shall be performed as specified in the Detail Specification.

All values obtained shall be recorded against serial numbers.
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{d) Lot identification.

(e) Range of delivered serial numbers.

()  Number of the Purchase Order.

{g) Radiation testing level (if applicable).

(h) Information relative to any additions to this specification and/or the Detail Specification.
(i) Manufacturer's name and address.

(il Location of the manufacturing plant (specify place of diffusion, assembly and test).

(k) Signature on behalf of Manufacturer.

{) Total number of pages of the data package.

9.3 LIST OF EQUIPMENT USED
Alist of equipment used for tests and measurements shall be prepared, if not in accordance with the data
given in the PID. Where applicable, this list shall contain inventory number, Manufacturer’s type number,
serial number, etc. This list shall indicate for which tests such equipment was used.

9.4 LIST OF TEST REFERENCES
This list shall include all Manufacturer's references or codes which are necessary to correlate the test
data provided with the applicable tests specified in the tables of the Detail Specification.

9.5 SPECIAL IN-PROCESS CONTROLS DATA (CHART F2)
A test result summary shall be compiled, showing the total number of compenents submitted to, and the
total number rejected after each of the tests. For the Bond Strength and Die Shear tests, the separation
forces and categories shall be recorded.

9.6 WAFER LOT ACCEPTANCE DATA (CHART F2)

Data of SEM Inspection shall be prepared in accordance with the requirements of ESCC Basic
Specification No. 21400 (if specified).

Radiation test report shall be prepared in accordance with the requirements of ESCC Basic Specification
No. 22800 (if specified). -

9.7 SCREENING TESTS DATA (CHART F3)
A test result summary shall be compiled showing the total number of components submitted to and the
total number rejected after each of the tests. For each test requiring electrical measurements the results
shall be recorded against component serial number. Component drift calculations shall be recorded for
each specified test against component serial number. for Roaduo m.{,\.\;\ e \ws pection Pkskoam,@k&r._
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9.8 QUALIFICATION AND PERIODIC TESTS DATA {CHART F4)
9.8.1 Qualification Testing

A test result summary shall be compiled showing the components submitted to and the number rejected
after each test in each subgroup. Component serial numbers for each subgroup shall be identified. For
each test requiring electrical measurements the results shall be recorded against component serial
number. Where a drift value is specified during 2 test the drift calculation shall be recorded against
component serial number.
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123 CHART F3 - SCREENING TESTS
COMPONENTS FROM PRODUCTION CONTROL {1)
I
Para. 8.22 Verification of Safe Operating Area {2)
]
Para. B.5 High Temperature Stabilisation Bake
mi
.‘0'\ Para@ Temperature Cycling
b ;
Para. 8.7 Particie Impact Noise Detfecticn (PIND)
|
l Para. 8.9.1 Parameter Drift Values (Initial Measurements)
1
Para. 8.20 High Temperature Reverse Bias Burn-in
|
Para. B.9A Parameter Drift Vaiues (Final M_easurements for HTRB; Initial
Measurements for Powsr Burn-in) 3]
i
Para. 8.21 Power Burn-in
I
Para. 8.9.1 Parameter Drift Values (Final Measurements) (3)
I
Para. 8.9.2 High and Low Temperatures Electrical Measuraments {3y {4)
I
- Hot Sclder Dip (if applicable) (5)
1
Para. 8.9.3 Room Temperature Electrical Measurements (3) (6}
1
Para. 6.4.1 Check for Lot Failure (7}
T
Para. 8.23 Radiographic Inspection 8)
]
Papraa ﬁ'%‘.‘azﬂﬁ Seal (Fine and Gross Leak)
T
Para. 8.10 Externa! Visual Inspection
T
Para. 8.16 Solderability (3){4)

|
TO CHART F4 WHEN APPLICABLE

NOTES:
1. Al components shall be serialised prior to Screening Tests.
2. If specified in the Detail Specification. Verification of Safe Operating Area may be performed at any
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12.4 CHART F4 - QUALIE ON AND PERIODIC TESTS
50 (), B2V R0
Components (4)
|
Subgroup 1 | Subgroup 2 | Subgroup 3 |
Environmental/Mechanical Subgroup Endurance Subgroup Assembly/Capabiiity Subgroup
24 Months Period 12 Moniths Period 24 Months Period
| | I |
15 (), e || 15 (), Ay py™ 15 (1), AApne\? 5 (), v A2
Components Compenents Components Components
| 1 i |
Mechanical Thermat Shock Operating Life Terminal
Shock [ NP 2000 Hours Strength
Para. 8.11 Para. 8.14 Para. 8.18 Para. 8.18
| | ! }
Vibration Temperature Intermediate and End- Internal Visual
Para, 8.12 Cycling (,6)‘(@) Point Electrical Inspection
Para. 8.6.2 Measurements Para 8.1
I Para. 8.9.4
- i
e Seal Bond
Para. 8.15 Para. 8.8.1 Strength
i. : and Para. 8.8.2 Para. B_V
Seal Seal | A
Para. 8.8.1 Para~8.8.1 Extarnal Visual // Die
. C Inspection Shear
P . 8.8, P . 8.0, __PHT_.B——/
and Para. 8.8.2 and Para. 8.8 2~ —____| 5510 Para. 8.2.2

Intermediate and End-
Point Electrical
Measurements

Para. 8.9.4

Intermediate and End-
Point Electrical
Measurements

Para. 8.9.4

External Visual
Inspection
Para. 8.10

External Visual
Inspection
Para. 8.10

NOTES:

1. Singleype{oee-Para71.2)

]
Permanence of
Marking
Para. 8.17

—2—LRer-fype-foriwa-types-aetected{seePara—71+2—
S——Periype-for-thres-ormoretypessetected-fseePara—F

A

No failures are permitted.
& Only applicable to axial lead glass diodes.

¢ 8. Not applicable to axial lead glass diodes.

tsee-Para—1.2)
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