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The document and process conversion

measures necessary to comply with MIL-H-38534
with this specification shall 31 March 198%
|be completed 30 June 1989.

MILITARY SPECIFICATION

HYBRID MICROCERCUITS,
GENERAL SPECIFICATION FOR

This specification is spproved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification establishes the general requirements for hybrid
microcircuits and specifies the quality and reliability assurence requirements which
shall be met in the acquisition of such devices. The types of devices covered by
this specification include but are not limited to hybrid microcircuits and microwave
hybrid or integrated circuits. Detail requirements, specific characteristics, and
other provision which are sensitive to the particuler intended use shall be specified
in the applicable acquisition documents. Three quality assurance requirement options
directed at, but not limited to, low volume custom devices, medium volume custom or
catalog devices and high volume catalog standard hybrid microcircuits (table I,
options 1, 2 and 3 respectively) are provided for in this specification. Two quality
assurance levels for hybrid microcircuits, class § and B, are also provided for in
this specification,

2. APPLICABLE DOCUMENTS

2.1 Goverpment documents.

L

2.1.1 Specifications, standards, and handbooks. The following specifications,‘
standards, and handbooks form a part of this document to the extent specified

herein. Unless otherwise specified, the issue of these documents are those listed in
the issue of the Department of Defense Index of Specifications end Standards (DODISS)
and supplement thereto, cited in the solicitation (see 6.2).
SPECIFICATIONS
MILITARY
MIL-5-19500 - Semiconductor Devices, General Specification for.
MIL-1-23011 - Iron-Nickel Alloys for Sealing to Glasses and Ceramics.
MIL-M-38510 - Microcircuits, General Specification for,

MIL-N-46025 - Nickel Bar, Flat Wire (Ribbon) and Strip (For Electronic
Use).

MIL-N-46026 - Nickel Rod and Wire (Round) (For Electronic Use).
MIL-1-46058 - Insulating Compound, Electrical.

MIL-M-55565 - Microcircuits, Packaging of.

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Rome Air Development Center (RBR-2), Griffiss AFB, NY 13441, by using the
sel f-addressed Standardization Document Improvement Proposal (DD Form 1426)
appearing at the end of this document or by letter.

AMSC N/A ’ FSC 5962
DISTRIBUTION STATEMENT A. Approval for public release; distribution is unlimited.
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STANDARDS
FEDERAL

FED-STD-209 - Clean Room and Work Station Requirements, Controlled
Envi ronments.

MILITARY

MIL-STD-280 - Definitions of Item Levels, ltem Exchangeability, Models
and Related Terms.

MIL-STD-750 - Test Methods for Semiconductor Devices.
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
MIL-STD-975 - NASA Standard Parts List.

MIL-STD-976 - Certification Requirements for Microcircuits,

MIL-STD-1285 Marking of Electrical and Electronic Parts.

MIL-STD-1331

Parameters to be Controlled for the Specification of

Microcircuits.

MIL-STD-1520 - Corrective Action and Disposition for Nonconforming
Materials.

MIL-STD-1772 - Certification Requirements for Hybrid Microcircuit

. Facilities and Lines.
MIL-5TD-45662- Calibration Systems Requirements.

2.1.2 DOther Government documents, drawings, and publications. The following
other Goverrment documents, drewings, and publications form a part of this document
to the extent specified herein. Unless otherwise specified, the issues are those
cited in the solicitation.

Handbook H4/H8 - Commercial and Goverrment Entity (CAGE) Handbook.

DLAM 8200.2 - Procurement Quality Assurance Support menual for Defense
Contract Administration Service.

HAVSHIPS 0967-190-4010 - Manufacturer's Designating Symbols.
{Unless otherwise indicated, copies of federal and military specifications,

standards, and handbooks are available from the Naval Publications and Forms
Center, (ATTN: NPODS), 5801 Tabor Averme, Philadelphia, PA 19120-5099.)
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2.2 Non-Government publications. The following documents form a part of this
document to the extent specified herein. Unless otherwise specified, the issues of
the documents which are Dol adopted are those listed in the issue of the DODISS
cited in the solicitation. Unless otherwise specified, the issues of documents not
listed in the DODISS are the issues of the documents cited in the solicitation (see
6.2).

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B4BT - Messurement of Metal and Oxide Coating Thickness by
Microscopical €xamination of a Cross Section.

ASTM BS&T - Measurement of Coating Thickness by the Beta
Backscatter Method.

ASTM-F-{5 - Iron-Nickel-Cobalt Sealing Alloy.

ASTM-F-30 = Nickel Sesling Alloys.

ASTM-B-170 - Oxygen Free Electrolytic Copper Refinery Shapes.

{Application for copies should be addressed to the American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103.)

ELECTRONIC INDUSTRIES ASSOCIATION (E1A)
JEP-19 -  General Standard for Statistical Process Control.

JEP-108 - Distributor Requirements for Handling Electro-static
Discharge Sensitive (ESDS) Devices.

JEP-109 -  General Requirements for Distributors of Militery
Integrated Circuits.

JEDEC-STD-9 -  Metal Package Specification for Microelectronic
Packaeges and Covers.

(Application for copies should be addressed to the Electronic Industries
Association, 2001 Eye Street, N. W., Washington, DC 20006.)

(Non-Goverrment standards and other publications are normally evailable from the
organizations that prepare or distribute the documents, These documents also may
be available in or through libraries or other ‘informational services,

2.3 Order of precedence. In the event of a conflict between the text of this
document and the references cited herein (except for related associated detail
specifications, specification sheets, or MS standards), the text of this document
takes precedence. Nothing in this document, however, supersedes applicable laws
and regulations unless a specific exemption has been obtained.
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3. REQUIREMENTS

3.1 General. The manufacturer of hybrid microcircuits, in compliance with this
specification shall have and use production and test facilities and & quality and
reliability assurance program adequate to assure successful compliance with the
provisions of this specification and the associated acquisition documents.
Adequacy of & hybrid manufacturer to meet the requirements of this specification
shall be determined by the Goverrnment qualifying activity. The individual item
requirements shall be as specified in the associated scquisition documents and
herein. Only hybrid microcircuits which are inspected for and meet all the
requirements of this specification and the associated acquisition documents shall
be marked as compliant and delivered.

Facilities and programs listed on the Qualified Manufacturer's List (QGML) may be
used for the manufacture of other than compliant hybrid microcircuits; however, any
use or reference to compliant device marking (3.6.8.3), class § or B certification
status or this specification in such a way as to state or imply equivalency {(and
thereby Government endorsement) fn connection with noncompliant devices is
prohibited and may be cause for revocation of certification or QML status (or
both).

NOTE: When any manufacturer, contractor, subcontractor or original equipment
manufacturer (OEM) claims a device is compliant with MIL-STD-883, all
provisions of MIL-STD-833 shall be met.

3.1.1 Reference to ascquisition document. For the purposes of this
specification, when the term Yas specified" is used without additional reference to
a specific location or document, the intended reference shall be to the applicable
acquisition documents which constitutes the detailed hybrid specification.

3.1.2 conflicting requirements. In the event of conflict between the
requirements of this specification and other requirements of the applicable
acquisition document, the precedence in which documents shall govern, in descending
order, is as follows:

a. Applicable Standardized Military Drawing, source control document (or
drawing) or detail drawing (or specification).

b. This specification,
c. Specifications, standards, and other documents referenced in section 2.

NOTE: Ordering data (see 6.2) may be provided in the purchese order or contract;
however, any modificetion or deletion of any of the requirements of this
specification will result in the manufactured device being deemed a
noncompl iant hybrid in accordance with this specification.

3.1.3 Terms, definitions, methods, and s ls, For the purposes of this
specification, the terms, definitions, methods, and symbols of MIL-STD-883,
MIL-STD-750, MIL-STD-1331 and those contained herein shall apply and shall be used
in applicable acquisition documents wherever they are pertinent. The Goverrment
qualifying activity shall interpret the definitions of 6.6 for use wherever
pertinent. The item levels of part, subassembly, assembly, unit, group, set and
system, as well as the ancillary terms accessory and attachment, contained in
MIL-STD-280, shall be applicable to this specification. To further describe 8
particular type of hybrid microcircuit additional modifiers may be prefixed to the
type name.

3.1.3.1 Antistatic materials. Antistatic materials which resists triboelectric
charging upon contact and separestion with other materials shall be used as
appropriste. Plastic materials impregnated with antistatic sgents (antistats) ere
14

antistatic if their surface resistivity is between 1 x 109 end 1 x 10
ohms/sq.
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3.1.3.2 Baseline index of documents. The qualifying activity shall review,
approve, and maintain on file the procedures, process specifications and process
qualification reports that are in general, the documents which establish the
baseline for a given hybrid manufacturer in satisfying the requirements of
certification and qualification in accordance with sections A and B of MIL-STD-1772.

3.1.3.3 Burn-in iot. The burn-in lot used for purposes of PDA or pattern failure
accountability {or both) shall be as defined by the manufacturer and approved by the
qualifying activity.

3.1.3.4 Compourd bond. A wire bond placed on top of another wire bond or wire
shall be permitted only as specified herein.

3.1.3.5 Conductive materials. Conductive materials capeble of electrostatic

field shielding and having a volume resistivity of 1 x 103 ohm-cm maximum or a
surface resistivity less than 1 x 105 ohms/sq shall be used as appropriate.

3.1.3.6 Delta (A) limits. Delta limits, maximum changes in specified
parameter readings which permit device acceptance on specified tests, shall be based
on comparison of present measurements with specified previous measurements. Note:
When expressed as a percentage value, they shall be calculated as a proportion of
previously measured values.

3.1.3.7 Dissipative materials. Dissipative materials having a surface
® and 1 x 10° ohms/sq shall be used as sppropriate.

resistivity between 1 x 10

3.1.3.8 Electrostatic discharge sensitivity (ESDS). The level of susceptibility
of hybrid microcircuits to damage by static electricity, found by classification

testing, shall be used as the basis for assigning an ESDS class.

3.1.3.9 Element. A constituent of & hybrid microcircuit that contributes
directly to its operation, (e.g., chip resistor, capacitor, diode, transistor,
integrated circuit, SAW, substrate, package, etc., incorporated into a hybrid
microcircuit) shall be an element of the hybrid microcircuit.

3.1.3.10 Fingl seal. After manwfacturing operations which complete the enclosure
of a device following all allowable rework so that further internal processing
cennot be performed, and for the purpose of seal date code identification and QCI
testing, the final seal date code shall be used.

3.1.3.11 Compliant hybrid microcircuits. Compliant hybrid microcircuits shall

meet, without exception, all of the requirements of this specification.

3.1.3.12 #ybrid microcireuits., Hybrid microcircuits shall consist of a
combination of two or more of the following elements:

a. Film microcircuit (see 6.6.7).
b. Monolithic microcircuit (see 6.6.11).
c. Semiconductor element (see 6.56.20).

d. Passive chip or printed or deposited substrate elements {see 6.6.14).
3.1.3.13 Hybrid microcircuit type (device type). The term “hybrid microcircéuit

type" (device type) refers to a single specific hybrid microcircuit configuration.
All samples of a hybrid microcircuit type shall be electrically and functionally
interchangeable with each other, have the same electrical and environmental test
limits and use the same package, materials, piece parts and assembly processes.
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3.1.3.14 [Inspection lots. Inspection lots shall consist of a quantity of hybrid
microcircuits of & single hybrid microcircuit type (required for group A} or
several different circuit types (allowed for group B, C, and D tests only} in a
single package type and lead finish submitted at one time for final acceptance.
ALl devices within each inspection lot shall be finally seated in the same period
not exceeding 13 weeks. Inspection lot identification shall be maintained from the
time the lot is formed until the lot is accepted. Inspection lot traceability
shall be meintained to the production lots from which it was formed. For class §
devices, an inspection lot shall consist of one production lot.

3.1.3.14.1 Inspection lot formation. Inspection lot formation is required if
the inspection lot is to be formally accepted by the lot related OCl testing of
MIL-STD-883, method S005 or method 5008. If the in-line process verification
testing alternative is used, inspection lot formation is not required. For in-line
process verification, process traceability must be maintained such that hybrid
devices can be clearly identified to specific periods of in-line process testing.

3.1.3.15 Insutating materials. Insulating materials having a volume resistivity

of 1 x 1012 ohm-cm minimum, or a surface resistivity of 1 x 10"’ chms/sq
minimum shall be used as required.

3.1.3.16 Noncontinucus production. Noncontinuous production shall occur when
devices are held by the manufacturer, with no additional assenbly work performed,
for more than 30 days.

3.1.3.17 Percent defective allowable (PDA). Percent defective allowsble ghall
be the maximum observed percent defective which will permit the lot to be accepted
after the specified 100 percent test.

3.1.3.18 Qualifying activity. The qualifying activity shall be the
organizational element of the Goverrment that grants certification snd qualified
manufacturers list (QML) status.

3.1.3.19 Acguisition documents. Acquisition documents shall consist of the
purchase order or contract, source control document or drawing {see appendix C)
Stardlardized Rilitary Drawing, or detail drawings or specifications as applicable.

3.1.3.20 Acquiring activit rocuring activity). The organizational element of
the Goverrment which contracts for articles, supplies, or services may authorize
a contractor or subcontractor to be its agent. When this organizational element of
the Goverrment has given specific written authorization to a contractor or
subcontractor to serve as agent, the agent shall not have the authority to grant
waivers, deviations or exceptions to this specification unless specific written
asuthorization to do so has also been given by the Goverrment organization which is
the preparing activity, or qualifying activity.

In the absence of a specific acquiring activity, the acquiring activity shall be an
organization within the supplier's company that is independent of the group
responsible for device design, process development or screening, or mey be an
independent organization outside the supplier's company. Qualification,
requalification or engineering data must be maintained on file and be availsble for
review by the qualifying sctivity and future acquiring activities.

3.1.3.21 Production lot. A production lot shall consist of a device
manufactured from the same basic raw materials on the same production line,
processed under the same menufacturing techniques and controls using the same type
of equipment. The production lot shall be formed at or prior to device kit
preparation (i.e., release to manufacturing). In addition, for class S devices,
all materials shell be from the same incoming inspection lot for each element.
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3.1.3.22 Standard evaluation circuit {test coupon or vehicle). Test vehicles or
coupons that simulate the assembly process, materials, and comstruction technigues
used on the menufacture of actual hybrid microcircuit types shall be manufactured
in an actual production environment by trained personnel using approved test
methods and procedures with proper tracesbility records. Standard evaluation
circuits may be used for process qualification purposes in lieu of actual devices,

3.1.3.23 Wafer lots. MWafer lots shall consists of microcircuit wafers formed
into lots at the start of wafer fabrication for homogeneous processing as a group.
Each Lot shall be assigned a unique identifier or code to provide traceability and
maintain lot integrity throughout the fabrication process.

Wafer lot processing as a homogeneous group shall be accomplished by any of the
fol lowing procedures, providing process schedules and controls are sufficiently
maintained to assure identical processing in accordance with process instructions
of all wafers in the lot:

a. Batch processing of all wafers in the wafer lot through the same machine
process steps simultaneously.

b. Continuous or sequential processing (wafer by wafer or batch portions of
wafer lot) of all wafers through the same machine or process steps.

¢. Parallel processing of portions of the wafer lot through multiple machines
or process stations on the same certified line, provided statistical
quality control assures and demonstrates correlation between stations and
separately processed portions of the wafer lot.

Rework of a wafer (i.e., the strip and redeposition of a layer in order to correct
a nonconformance to a specification Limit) shall not be allowed. Additional etch
to correct a nonconformance to a specification Limit, photoresist strip ard recoat,
or processing to continue or finish incomplete processing, shall not be considered
rework. Ffor class S, additional deposition of oxidation, glassivation, or any
intercornect layers (e.g., polysilicon, aluminum, etc.) shall not be allowed.

3.2 ltem requirements. The individual item requirements for hybrid
microcircuits delivered under this specification shall be documented in acquisition
documents. Unless otherwise approved by the acquiring activity, all hybrid
microcircuits shall have an cperating temperature range from -55*C to +125°C and
any references to minimum or meximum operating temperatures shall refer to the
respective lower and upper Limits of this range (i.e., the maximum applicable
operating case temperature or ambient temperature shall be specified). Contractor
prepared source control documents in accordance with appendix C shall be approved
by the acquiring activity as acceptable for the requirements of a specific contract
or order.

3.2.1 Country of menufacture. All hybrid microcircuits shall be manufactured,
assembled, and tested within the U.S, and its territories, except as provided by
international agreement establishing reciprocal and equivalent Government quality
system and procedures.
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3.3 cClascification of requirements, The requiremsnte for hybrid microcircuits
are del ineated herein as follows:
Title Paragraph
Quality assurance 3.4
Certification and qualification 3.4
Element evaluation 3.4.2
Process control 3.4.3
Screening 3.4.4
Quality conformance inspection (QCI) 3.4.5
Traceability 3.4.6
Configuration control 3.4.7
3.5
3.7

3.3.1 Certification of conformance snd acquisition tracesbility. Manufacturers
or suppliers including dealers and distributors whe offer the product described by
this specification shall provide written certification, signed by the corporate
officer who has management responsibility for the proguction of the product, {1)
that the product being supplied has been manufactured and tested in accordance with
this specification and conforms to all of its requirements, (2) that all products
are as described on the certificate which accompanies the shipment, and (3) that
dealers and distributors have handled the product in accordance with the
requirements of JEDEC Publications 108 and 109. The responsible corporate official
may, by documented suthorization, designate other responsible individuals to siagn
the certificate, but, the responsibility for conformity with the facts shall rest
with the responsible corporate officer. The certification shall be confirmed by
documentation to the Government or to users with Government contracts or
subcontracts, regardless of whether the products are ecquired directly from the
manufacturer or from another source such as a distributor. When other sources are
irvolved, their acquisition certification shall be in addition to the certificates
of conformence and acquisition traceability provided by the manufacturer and
previous distributors. The certificate shall include the following information:

a. Marwfacturer documentation:
(1) Manufacturer's name and address.
(2) Customer's or distributor's name and address.
(3} Device type and product assurance level.
(4) Lot date code and latest reinspection date, if applicable.
(5) Quantity of devices in shipment from menufacturer.
(&) Statement certifying product conformence and traceability.
(7) Signature and date of transaction.
b. Distributor documentation for each distributor:
(1) Distributor's name and address.
{2) Name and address of customer.
(3) Quantity of devices in shipment.

(4) Latest reinspection date, if applicable.
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(5) Certification that this shipment is a part of the shipment covered by
the manufacturer's documentation.

(6} Signature and date of transection.

3.4 ouality sssurance requirements. Two levels of quality assurance (class S
and B) are provided for in this specification. Class $ is the highest quality
assurance level of this specification and is intended for spece application.
Delivered devices shall be those which have been subjected to and passed all
applicable requirements, tests, and inspections detailed herein. Devices or lots
which have failed to pass any tests applied or acceptance criterion (PDA, sample
size (accept rumber)) shall not be downgraded to any lower quality sssurance level
even though that test or criterion may not be a requirement of the lower level
(i.e., a failed device or Lot shall not be accepted). All of the requirements
contained in this specification spply to every compliant hybrid microcircuit except
where table 1 specifically provides for an alternative.

The quality assurance requirements for a hybrid microcircuit type shall be
determined at the time of contract negotiation and acceptance and shall consist of
one of the three option flows provided in table I.

TABLE 1. Quality essurance regquirements.

Requirement Reference Option 1 Option 2 Option 3
_ paragraph
Certification 3.4
General 3.4.1.1 Required Required Required
MIL-STD-1772 Section A Section A Section A -
Qualification 3.6
Product, Not required] Not required| Method 5005,
MIL-STD-883 test conditions
A,B,C,D
Process, Section B Section B Not reguired
MIL-STD-1772
Configuration 3.4.1.3 Required Required Required
control and 3.4.7
Traceability 3.4.6 Required Required Required
Element 3.2.4 Required Recuired Not reauired
evaluation and 4.4
Process control 3.4.3 Required Required Required
Serialization 3.6.6 Class § Class S Class § -
/
Screening 3.4.4 Method 5008 | Method 5008 | Method 5004 except
and 4.5 Method 2017 preseal
Quality
conformance
inspection 3.4.5 In-line Method 5008 | Method 5005
Growp A and 4.6 4.6.2.1.1 4.6.2.2.1 4.6.2.3
Group B 4.6.2.1.2 4.6.2.2.2 4.6.2.3
Growp C 4.6.2.1.3 4.6.2.2.3 4.6.2.3
Group D 4,6.2.1.4 4.6.2.2.4 4.6,2.3
9
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3.4.1 Certification and qualification.

3.4.1.1 gGeneral. ALl hybrid microcircuits furnished under this specification
(except option 3, MIL-M-38510 QPL devices - see note) shall be devices which are
fabricated at a facility certified in accordance with MIL-STD-1772 for the
applicable device class.

NOTE: Option 3 hybrid microcircuit manufacturers that have a hybrid microcireuit
type listed on the OPL for MIL-M-38510 may also have that device listed on
the QML for MIL-H-38534. MIL-STD-1772 certification is not required for
the specified QPL/QML Listed hybrid microcircuit type; however, the
facility at which the device is manufactured must be a MIL-STD-976
certified facility and must be within the U.S. and its territories, except
as provided by international agreement establishing reciprocal and
equivalent Goverrment quality system and procedures.

3.4.1.2 Procedure. The hybrid microcircuit menufacturer shall estsblish and
implement a product assurance program as defined in appendix A and MIL-STD-1772.
The hybrid menufacturer shall arrange to have the Goverrnment qualifying activity
perform an sudit in accordance with section A of MIL-STD-1772 for the purpose of
certifying a manufacturer. All documentation required by appendix A and MIL-STD-
1772 shall be available for review at the time of audit. When the qualifying
activity determines on the basis of their manufacturer sudit that the manufacturer
is eligible to produce hybrid microcircuits, the manufacturer shall receive written
notification of certification. The audit and written notification will be
performed by the Government since it is the intent of this specification
to provide a single qualifying activity to approve the facilities and lines.

Following written notification of certification, the marufacturer shall
successfully complete the testing of processes and materials required by section B
of MIL-STD-1772, if required by table I. Approval of the section 8 qualification
test results by the qualifying activity shall result in the manufacturer's listing
on QML-38534.

3.4.1.3 change of the quality assurance program. A certified manufacturer shall
not implement any change in certified material, process, or control without

concurrent change to the process control or quality control documents listed in the
approved beseline index of documents. The menufacturer shall notify the qualifying
activity of any major change to the QA program as defined in 3.4.7.

3.4.1.4 Use of certified lines. When other than compliant product is being
manufaectured on a certified line, controls shall be maintained such that adverse
impact does not occur to compliant product. The controls and procedures for
noncompliant products shall be as specified on the menufecturerts flow chart
documentation (see 30.1.3.2 of appendix A).

3.4.1.5 Reaudits of certified Lines. Following initial certification, a
certification audit team will periodically inspect the manufacturer's facilities
end equipment, review his processes and techniques and audit the implementation of
the product assursnce program plan and records. The date, location, time of audit, .-
and extent of participstion of menufacturer persornel required to accoamplish the
tesk will be established on a schedule which is mutually acceptable to the
qualifying activity and the manufacturer. Upon completion of the audit, the
manufacturer will be provided an exit critique and will be provided with a written
report of the results of such an audit. A schedule for correction of any
significant deficiencies will be required and will subsequently be reviewed for
campleteness, adequacy, and timeliness of completed closure actions.

10
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3.4.1.6 oualification to radiation hardness assurance (RHA) levels.
oualification to an RHA level shall consist of qualification to the appropriate
quality and relisbility assurance level (class S or B) plus group E tests of
MIL-STD-883, method 5005. Special qualification requirements were developed for a
number of moderately hard microcircuits which obvisted qualification inspection for
class B, levels M and D. QPL-38510 provides e footnote for these microcircuits.
RHA levels are defined as follows:

Radiation hardness assurance (RHA) level (see note below)

RHA level Rediation and Level
designator total dose neutron fluence
(see 3.6.8.4) (Rad (S1)) (n/en)
/ No RHA No RHA
" 3000 2x 10"
b 1x 108 2 x 1012
R 1% 10° 2 x 102
H 1 x 10 2 x 1012

NOTE: The detail specification may allow for a higher neutron level,

Hybrid microcircuits are considered to meet a specific RHA level if all dice used
in the marnufacture of the hybrids are acquired from wafers that have pessed QCI to
that RHA level, or & higher level.

Where dice from such wafers are unavailable, 8 sanple of the dice to be used shall
be packaged and tested in accordance with the requirements of MIL-STD-883, method
5005, group E for microcircuits or MIL-S-19500, group D for discrete devices.
Smples must be taken from the specific wafer lot to be used in the hybrid for
class B or from each wafer to be used for class S. The manufacturer may elect to
replace the element testing by testing of completed hybrids. The lot definitions,
sampling procedures, and test methods of MIL-M-38510 and MIL-STD-883, method 5005,

as related to group E, mey be applied as an alternate test plan.

3.4:1.7 Qualification to ESDS classes. Initial qualification to an ESDS class
or requalification after redesign shall consist of qualification to the appropriate
quality and reliability level (class S or B) plus ESDS classification in accordance
with method 3015 of MIL-STD-883. ESDS classification Levels and associated marking
are defined in 3.6.8.2.

NOTE: Marufacturers may, at their option, classify devices as class 1 without
performing the ESD sensitivity test based on their own history, judgment,
or performance. ESD classification can be determined either by testing
the hybrids using method 3015 or marking to the lowest electrostatic
voltage class level of the active devices ESDS clessified in accordance
with MIL-M-38510 that are accessible to the leads of the hybrid devices.
Support data (from device tests or ICD menufacturers' ESD resuits) shall
be retained by the hybrid manufacturer for device types compliant with
1.2.1c of MIL-STD-883,

3.4.2 Element evaluation. Before hybrid microcircuit assembly, element
characteristics shall be evaluated to assure coupatibility with device requirements
and assembly procedures. Characteristics to be verified shall be those necessary
for compatibility with the element specification and assembly procedures and at
least those critical characteristics which camnot be verified after assembly but

could cause functional failure.

Element evalustion mey be performed at either the element supplier or the hybrid
microcircuit manufacturing facility. Element evaluation shall consist of the tests

and procedures specified in MIL- STD- 883, method 5008 for the applicable element and
device class except where excluded in accordance with table I, herein.

11
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3.4.2.1 Alternate Integrated Circuit Die (1CD) evaluation. Alternate ICD
evaluation shall be used only in cases where complex ICD testing is impractical
outside the actual end item (i.e., hybrid microcircuit). The 1CD sample built into
hybrids must successfully complete evaluation prior to release of the balance of
the incoming ICD lot. Acquiring activity epproval must be cbtained prior to
implementation.

In lieu of packaged element evaluation tests, ICD's may be assembled into hybrid
microcircuits and acceptance of these elements shall be based on the ability of the
hybrid microcircuit to meet all group A, subgroup 1, 2, 3, and 4 or 7, electrical
tests required, for the hybrid microcircuit. A minimum of 10 ICD's (1 defect) or a
sample of ICD's based on an sample size (accept number) of 15¢0) shall be assembled
into at least 3 hybrid microcircuit devices. Hybrid microcircuit devices assembled
for the purpose of ICD evaluation are shippable provided all of the provisions of
this specification are met. Element wire bond evaluation for 1(D's may be
accomplished using an additional sample of ICD's wire bonded for that purpose

only. When the hybrid microcircuit build option for ICD evaluation is selected,
the manufacturer shall establish and meintain a sample plan or procedure to
identify the sample prior to electrical test.

In case of lot failure when alternative ICD evaluation is used, all of the hybrid
samples and the 1CD inspection lot shall be rejected, When the manufecturer
chooses to analyze the failed hybrids to isolate the cause of feilure and this
analysis determines that the cause of failure is not related to the ICD being
tested and that the 1CD has been correctly stressed during the required screening
and testing, then the ICD inspection lot may be accepted. If the ICD has not been
correctly stressed, the failed hybrid device may be reworked or new sample
replacement hybrids may be assembled.

3.4.3 Process coptrol. As a minimm, process control in accordance with
MIL-STD-883, method 5008 is required for hybrid microcircuit assembly. If
statistical process control (SPC) is utilized {see 4.1 and 4.1.2.2).

3.4.4 Screening. ALl hybrid microcircuits to be delivered in accordance with
this document shall have been subjected to, and passed, all the screening tests
detailed in method 5004 (except methods 2017 and 2032 shall replace method 2010} or
method 5008 of MIL-STD-B83 as applicabte. ALl hybrid microcircuits shall have
passed all the screening requirements prior to any quality conformance inspections
except in-Line verification testing. Sampling inspections shall not be an
acceptable substitute for any specified 100 percent screening test (see 4.5) unless
statistical process control procedures have been approved by the qualifying
activity (see 4.1.2.2).

3.4.5 Quality conformence inspection (OCI). OCI shall consist of the tests and
procedures specified in MIL-STD-883, method 5008 and 4.6 herein or MIL-STD-883,
method S005 and MIL-M-38510, 4.5. Hybrid microcircuits shall not be accepted or
approved for delivery until all applicable OC1 requirements have been met. The
acquiring activity may approve delivery if group A, B, and D testing has been
completed and group C, life test has commenced. The hybrid manufacturer must
maintain traceability of all devices delivered to the acquiring activity prior to
completion of QCI testing for the purpose of device recall in case of test
failure. Statistical process control shall not be an acceptable substitute for QCI
unless the procedures have been approved by the qualifying activity (see 4.1.2.2).

3.4.6 Jraceability.
3.4.5.1 Materisl and element tracesbility. Treceability shall be such that for
each hybrid microcircuit, all adhesives and coatings shall be traceable to a

material production lot, inspection lot, or other specified grouping. All elements
and materials used shall be traceable to their incoming inspection lots. For class §,
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records shall be maintained to provide traceability from the hybrid microcircuit
serial number to the specific wafer lot from which each semiconductor and
microcircuit element originated,

3.4.6.2 Process traceability. Each hybrid microcircuit, or each group of hybrid
microcircuits which have been fabricated as a common batch, shall be identifiable
through means of production travelers or similar documentation such that the
complete manufacturing history, including rework, shall be recorded. The records
should include, as & minimum, the performance date of all identified production
process steps, the specification, number of production process steps, and the
identification of the operator performing the process steps. The records shall be
retained for a minimun of 5 years (7 years for class 5) after delivery of the
hybrids, and shall be available for review upon request of the acquiring activity.

3.4.6.3 Production Lot traceability. The marufacturer shall maintain production
lot traceability.

3.4.7 Configuration control. Unless otherwise specified, changes shall be
categorized into three classifications.

Class Description

1 Major changes

11 Minor changes

111 Editorial changes

All changes in design, substitution of meterials or processes, or modifications to
baselined documentation (i.e., all class I, 11, snd 111 changes) for any hybrid
microcircuit nust be processed in accordance with established change control
procedures (see 30.1.2.4 of appendix A). In addition, for class § devices, all
class [ and 11 changes shall be considered major changes and treated in accordance
with 3.4.7.1.

Class I, major changes, are detailed in 3.4.7.1 and are those changes that mey
affect the performance, quality, reliability, or interchangeability of the
product. Major design changes require the documented approval of the acquiring
activity. The qualifying activity shall have been notified of the change by means
of the 159uanoe of a request for performing material or process qualification

R P - i
where such a change occurs, implementation of the change shall be at the risk Of

both the OEM and the hybrid manufacturer and not the Goverrment.

Class 11, minor changes, are all other changes except editorial changes {e.g.,
vendor metallization mask change, package height change within the envelope
tolerances of the detail drawing, etc.). Minor changes do not require acquiring or
qualifying activity approval except that the aqualifying activity shall be notified
uhen there is mcertamty as to a change being mejor or minor in nature. Control
procedures and records shall be in accordance with appendix A product assurance

program requirements and be available for on-site review.

Class I1I, editorial changes, are those changes to documentation necessary to
insure the understanding and execution of the affected document (e.g., format
changes, spelling, word identity, etc.). Change documentation history for
editorial type changes shall be available for on-gite review.

3.4.7.1 Class I, major changes. The manufacturer shall, prior to implementa-
tion, not1fy the acanmg actwnty of any nmor change in produ.lct design and the
quaiifying activity of any major changes in the approved baselined index of
documents. This notification shall include & thorough description of the proposed

change, acceptable engineering data or a suggested test plan designed to
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requirements including performence, quality, reliability, or interchangeability.
The acquiring or qualifying activity, as applicable, will review the proposed
change and the engineering data or information or test plan and will authorize the
manufacturer to proceed with the change or approve the test plan. To minimize the
need for additional tests due to insufficient details or data on the proposed
charges, it is recommended that the test plian be discussed with the acquiring or
qualifying activity prior to commencing the test program. Test guidelines for each
major change Listed herein are provided in table Il for product design changes and
section B of MIL-STD-1772 for baselined process changes.

Tests shall be performed on samples of the first hybrid microcircuits or sub-
assembl ies manufactured incorporating the changes. Upon completion of the
prescribed test program, the results shall be provided to the acquiring activity
for review and approval or disapproval. At tihe manufacturer's option, hybrid
microcircuits incorporating the change may be manufactured and tested prior to
approval; however, all shipments of these changed devices shall be withheld until
formal documented approval is granted by the acquiring or qualifying activity. The
following are "major® changes to hybrid microcircuits requiring notification in
accordance with the details herein:

demonetrate that the changed oroduct will continge to mest the acauigition document
i

a, Substitution of substrate material (e.g., alumina vs. Be0).

b. Substitution of materials or inks deposited on hybrid substrate (e.g.,
conductor: gold vs. copper; resistor: ruthenium base vs. carbon) or
deposit method (e.g., thinfilm vs. thickfilm).

c. Cunulative change of deposited materials nominal process time exceeding
+25 percent or nominal process temperature exceeding 150* C or 210
percent, whichever is greater since the last qualification or major change
notification,

d. Cumulative changes to hybrid substrate mask design that alter nominal
design dimensions, electrical parameters, spacing or isolation more than
125 percent since the last qualification or mejor change notification.

e. Substitution of trimming method {e.g., abrasive vs. laser),

f. Substitution of die type (e.g., 2N24B4 vs, 2N2905) or other element types
{e.g., tantaium vs. ceramic capacitors or tninfiim vs. thickfiim
resistors) mounted on the hybrid substrate.

g. Substitution of attach material (e.g., epoxy A vs. epoxy ) or of
attachment method (e.g., epoxy vs. eutectic) for hybrid microcircuit
elements.

h. Change in the baselined die, element, or substrate attach process
temperature which exceeds 25* C or 10 percent whichever is greater.

i. Substitution of packege configuration (e.g., platform vs. bethtub), lid or
covers (e.g., step lid vs. drawn cover), or plating material (e.g.,
electroless nickel vs. electrolytic nickel).

j. Substitution of package or lid base material (nickel vs. stainless steel).

k. Changes to finished hybrid dimensions exceeding source control docunent
{or drewing) or Standardized Military Drawing (SMD) envelope tolerances.

i. Substitution of baselined wire bond method (e.g., ultrasonic vs. thermal
compression) or Wire size changes greater than $0.25 mil,

m. Any change in specified material composition or purity of the wire.

14
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n. Substitution of seal method (e.g., seam weld vs. laser weld) or seal
material (e.g., SnAg vs. AusSn}.

o. Change in the beselined seal process time or temperature vacuum of more
than 10 percent or sealing atmosphere except for the addition of helium.

p. Changes to the baselined product flow chart in which operations are added
or deieted except for additional inspections and statistical process
control (SPC) operations.

q. Assembly operation or test fecility move,

TABLE 1I. Testing guidelines for major product
P 1¢ 297 ¥ LI KT
m'ull ulnma- _II y =" y g

@

Variable
Major changes or Recommended tests data
substitutions MIL-STD-883, method 5008 required
{see 3.4.7.1) subgroup (sample size) {subgroup} |
1.d. Substrate mask design Al, B4, €2 (5) c2
le. Substitution of trim method A, C2 (5) c2
1 f. Substitution of die type A, C2 (5) ce
g.,h. Substitution of attach ct (53, C3 c3
material or process
temperature
k. Change to finished hybrid Notify acquiring activity
J _dimensions
m. Substitution of wirebound 8BS, 85
i material
n.,0. Substitution of seal c1 (5, C3 c3
method, profile or
eanl %terial

w

2

2

N
"

g

Sampling shall be in accordance with method 5008 or method 5005 except as
indicated in parentheses in accordance with individual subgroup in which case
the accept number is zero.

All electrical perameter testing shall be in accordance with the source
control document or drawing or Standardized Military Drawing.

Data histograms providing a parametric date summary may be submitted in place
of variables data.

The acquiring or qualifying activity (or both) may add or reduce testing as
warranted by detail specification requirements, unique design, or process
circumstances after notification by the menufacturer.

The acquiring activity shall determine testing requirements for design cheanges
affecting class § devices.

for product processed in accordance with option 3, reference to method 5008
is for test method roup identification only.
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3.5 Desian and construction. Hybrid micrecircuit desion and construction shall
be in accordance with all the requirements specified, herein, and the source
control document or Standardized Military Drawing.

3.5.1 Ppackage. ALl hybrid microcircuits supplied to this specification shall be
hermetically sealed in glass, metal, or ceramic (or combinations of these)
packages. No achesive or polymeric materials shall be used for package Lid attach
(or seal) or repeir. Flux shall not be used in the final sealing process. The
minimun distance between the glass to metal seals and the package sealing surface
for seam welded packages after final seal shall be 0.040 inch (1.02 mm) minimum for
class B devices and 0.050 inch (1.27 mm) minimum for class § devices.

The internal water vapor content shall be determined in accordance with MIL-STD-
883, method 1018 and shall not exceed 5,000 ppm at 700° € for class B or ciass §
devices. Polymer impregnations or secondary seal (backfill, coating, or other uses
of organic or polymeric materials to effect, improve, or repair the seal) of the
hybrid microcircuit package shall not be permitted. Packages for class S hybrid
microcircuits shall have s metal body with hard glass or ceramic seals, a hard

glass body, or a ceramic body and the lid shall be welded, brazed, soldered, or

aloge frit with a frit gaslina tammaraturs arsatar than 'll:' 0. Glase #ri¢ sanlad
FL288 = YT SUOLINg SONPSTAlUTS greaist Nan e SLESS Trit s&gLel

packages shall pass the lid torque test of MIL-STD-883, Inethod 2024. Also for
class §, the use of glass frit seal shall have glass on the mating surface only and
the inside surface of the cavity shall not be coated with the seal glass.

Single layer alumina metallized (SLAM) chip carrier packapes are prohibited.

NOTE: Packages containing beryllia shall not be ground., sandblasted. machined,
or have other operations performed on them which will produce beryllia or
berytlium dust. Furthermore, beryl|ium oxide packages shall not be placed
in acids that will produce fumes containing beryllium.

3.5.2 Polymeric meterials. The cure temperature of polymeric materials shall
not be exceeded after completion of final seal,

3.5.2.1 Polymeric adhesives. ALl adhesive polymeric materials shall meet the
requirements of MIL-STD-883, method 5011 end shall be spproved by the qualifying
activity.

3.5.2.2 Other polymeric mterlal Any other use of polymeric materials shall
s ammsssssed ey badbh Sk pragpes I 9 -n s Bl i B b Al LT
W AT WYTL MY BAJLIT IR ﬂb\f‘ll Il‘ HIH GLEILITYIIY SRLITVILICD TW LIIG DA i1 P

application for which it is intended.

3.5.3 Metals. Metal surfaces shall be corrosion resistant or shall be plated or
treated to resist corrosion and shall meet the requirements specified in 3.5.8.

3.5.4 Other materiale. External parts, elements or coatings including markinas
shall be non-rutrient to fungus and shall not blister, crack, outgas, soften, flom,
or exhibit defects that adversely affect storage, operation, or erwirormental
capabilities of hybrid microcircuits delivered to this specification under the

specified test conditions.

3.5.5 Design and manufacturing documentation. Design, topography, schematic
circuit information, menufacturing flowcharts, and process control documents for
all hybrid microcircuits supplied under this specification shall be available
in-plant for review by the acquiring activity and the process certificetion audit
team. This documentation shall be sufficient to depict completely the physical and
electrical construction of the hybrid microcircuits supplied under this
specification. Hybrid microcircuits shall be traceable to the specific part,
drawing, or itype mubers to simich it applies, and to the production loi and
inspection lot codes under which hybrid microcircuits are manufactured and tested
so that revisions can be identified. Changes to product shall be controlled in
accordance with 3.4.7.
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3.5.5.1 Device topography. Color photomicrographs (8" x 10*) or 35 mm color
slides capable of being enlarged to 8" x 10" shall be required for initial design
verification and after a design change. These photomicrographs or transparencies
shall show the specific interconnection pattern used to connect the elements. They
shall apply to the substrate and all conductor patterns and active or passive
elements deposited thereon, as well as to semiconductor die, as applicable. This
requirement cen be satisfied by the manufacturer's assembly drawing having a
minimum scale of i0X.

3.5.5.2 Schematic diagrams. For hybrid microcircuits supplied under this
specification, the actual schematic diegram, logic diegram, or combination thereof,
shall be availeble with sufficient detail to represent all electrical elements
functionally destmed into the hybrid microcircuit together with their values (when
applicable). For complex devices or those with recundant detail, the oversl!
hybrid microcircuit may be represented by a logic diagram in curblnatiun with
schematic details. Where parasitic elements are important to the proper
functioning of any hybrid microcircuit, they shall be included in the schematic

diagram.

3.5.6 Internal conductors. Internal thin film conductors on a substrate
(metallization stripes, contact areas, bonding interfaces, etc.) shall be designed
80 that no properly fabricated conductor shall experience in normsl operation (et
sorst case specified operating conditions), s current density in excess of the
maximum allowable value shown below for the applicable corductor material:

Conductor material Maximum allowable
current density
Aluminum (99.99 percent pure or doped) 2 x 105 A/t:l'!lz
without glassivation -
Aluminum (99.99 percent pure or doped) Sx 105 .Mc:m2
giassivated
5 2
Gold 6 x 107 A/fcm
ALL other (unless otherwise specified) 2 x 10° aAzam®
The current density chall be calculated at the point of maximm current density

(i.e., greatest current per unit cross section; see 3.5.6a ;o the specified
device type and schematic or configuration.

a. Use a current value equal to the maximum continuous current (at full
fanout for digitals or at maximum load for linears) or equal to the simple
time-averaged current obtained at maximum rated frequency and duty cycle
with maximum load, whichever results in the greater current value at the
point of maximum current density. This current velue shall be determined
st the maximun recommended supply voltege and with the current assumed to
be uniform over the entire conductor cross sectional area.

b. Use the minimum allowed metal thickness in accordance with menufacturing
specifications and controls including appropriate allowance for thinning
experienced in the metallization step (via). The thinning factor over &
metallization step is not required unless the point of maximum current
density is located at the step.

appropriate allowance for narrowing of i.nuel cutting expe
etching.

d. Areass of barrier metals and nonconducting material shall not be included
in the calculation of conductor cross section.
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Thick film conductors on hybrid microcircuits or multichip substrates
(metallization stripe, bonding interfaces, etc.) shall be desi so that no
properly fabricated conductor shall dissipate more than & watts/cm™ when carrying
maximum design current.

3.5.7 Internal lead wires. Internal lead wires or other conductors which are
not in thermal contact with a substrate along their entire length (such as wire or
ribbon conductors) shall be designed to experience, at maximum rated current, a
contimous current for direct current, or an rms current, for alternating or pulsed
current, not to exceed the values established by the following relationship:

lﬂch."'l2

vhere: 1 = Maximum allowed current in amperes.

d = Diameter in inches for round wire (or equivalent
round wire diameter which would provide the same
cross-sectional area for other than round wire
internal conductor.

K = A constant taken from below for the applicable
wire or conductor length and composition used in the
device.

uyn values for bond-to-bond total conductor length

Composition | Length < 0.040% (0.10 cm) | Length > 0.040% (0.10 cm)

Aluminum 22,000 15,200
Geld 30,000 20,500
Copper 30,000 20,500
Silver 15,000 10,500
ALl other 9,000 6,300

3.5.8 Package element material and finish.

3.5.8.1 Package body material. Packsge body material shall be metal or ceramic
or a combination of these materials and shall conform to MIL-STD-883, method 2009,
In addition, metal packages shall conform to JEDEC-STD-9. In case of conflict,
method 2009 shall take precedence.

3.5.8.2 Lesd or terminal material. Unless otherwise specified, the lead or
terminal material shall conform to one of the following compositions:

a. Type A: Irom-Nickel-Cobalt slloy: MIL-1-23011, class 1, ASTM F-15.

b. Type B: Iron-Nickel alloy (41 percent Ni): MIL-I-23011, cless
5, ASTH F-30.

¢. Type C: Co-fired metallization such as nominelly pure tungsten,
The composition and application processing of these materials
shall be subject to qualifying activity approvai.

d. Type D: Copper core-ifron nickel ASTM F-30 alloy (50.5 percent Ni).

The core material shall consist of copper (oxygen-free) ASTM
8-170, grade 2.
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e. Type E: Copper core ASTM F-15 alloy. The core material shall consist
of copper (oxygen-free) ASTM B-170, grade 2.

f. Type F: Copper {oxygen free) ASTM B-170, grade 2. This material
shall not be used as an element of any glass-to-metal seal structure.

g. Type G: Iron-Nickel alloy (50.5 percent Ni): MIL-1-23011, class
2 ASTM F-30.

h. Type H: Nickel: MIL-N-46025 (for ribbon leads) and MIL-N-46026
(for round wire leads).

3.5.8.3 Hybrid microcircuit finishes. Finishes of all external leads or
terminals and all external metallic package elaments shall conform to either
3.5.8.3.2 or 3.5.8.3.3 as applicable. The leads or terminals shall meet the

applicable solderability and corrosion resistance requirements. The other metallic
package elements {including metallized ceramic elements) shall meet the applicable
corrosion resistance requirements. Finishes on interior elements (e.g., bonding
pads, posts, tabs) shall be such that they meet lead bonding requirements and any
applicable design and construction requirements. The use of strike plates is
permissible to a maximum thickness of 10 microinches ¢0.25 mum). All plating of
finishes and undercoats shall be deposited on clean, non-oxidized metal surfaces.
Suitable deoxidation or cleaning operations shall be performed before or between
plating processes. ALl hybrids and packages (cases and covers) shall be capable of
meeting the following requirements:

a. MIL-STD-883, method 5008, table V, package evaluation.
b. MIL-STD-883, method 2025, adhesion of lead finishes.

¢. ASTM B487, measurement of metal and oxide coating thickness by
micrescopical examination of a cross-section.

d. ASTM B567, measurement of coating thickness by the beta backscatter
method, X-ray florescence, or equivalent.

Compliance to the above requirements shall be demonstrated when and as specified.
The aforementioned ASTM methods are provided as reference methods to be used when

the failures to nace ather finigch remiirements sunasete rh‘n-‘wl.-a in nl-fu\n
e Taure pasg other Tinish requirements suggests ceficienc: pLatyy

thickness.

3.5.8.3.1 Finish thickness measurements. Lead finish thickness measurements
shall be taken halfway between the seating plane and the tip of the lead. This
requirement is to avoid having the inspector select a nontypical portion of the
lead on which to perform the meesurement. Measurements taken on the shorting bar
shall be correlated by direct measurement on the lead. Finish thickness
measurements for peckage elements other than leads shall be taken at the center of
major flats.

3.5.8.3.2 Lead finigsh. The finish system on all external leads or terminals
shall conform to one of the following:

a. Hot solder dip. The hot solder dip shall be homogeneous with a minimum
thickness of &0 microinches ¢1.52 um) for round leads and, for other
shapes, a minimum thickness at the crest of the mejor flats of 200
microinches (5.08 um) solder (SN60 or Sn53). In all cases, the solder
d'lp shall extend up to and beyond the effectwe seatlng plane for peckages
with standoffs or within .030 inch {0.76 mm) oFf the lead or p:l..nugc
interface for leaded flush mounted devices. For leadless chip carrier
devices, the hot solder dip shall cover a minimum of 95 percent of the
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metallized side castellation or notch and metallized areas sbove and below
the notch except the index feature if not connected to the castellation.
Terminal area intended for device mounting shall be completely covered.
The hot solder dip is applicable:

(1) Over a finish in accordence with entry b or ¢ below, or

{2) Over electroplated nickel or electroless nickel phosphorous in
accordance with 3.5.8.3.4, or

(3) Over the basis metal. When applied over the basis metal, underplate
that is nonconforming, or other finishes that are nonconforming
(e.g., fused tin less than 200 microinches), hot solder dip shall
cover the entire lead to the glass seal or point of emergence of the
lead or metallized contact through the package wall.

Tin plate. As plated tin shall be a minimum of 300 microinches thick and
shall be dense, homogeneous and continuous. As plated tin shall contain
no more than 0.05 percent by weight co-deposited organic material meessured
as elemental carbon. Tin plate shall be fused after plating before or
after burn-in by heating above its liquidus temperature. Fused tin plate
shall be visually inspected after fusing and shall exhibit a dense,
homogeneous and continuous coating. Fused tin plate shall be a minimm of
200 microinches thick when measured at the crest of major flats. Fused
tin plate is spplicable: '

{1) Over electroplated nickel or electroless nickel phosphorous in
accordence with 3.5.8.3.4 or

(2) Over the basis metal,

As plated tin need not be fused if the \eads are subsequently hot solder
dipped in complete accordance with 3.5.8.3.2a. Tin-lead plating may be
used a3 an alternstive to tin plate and shall have in the plated deposit 2
percent to 50 percent by weight lead (balance nominally tin) homogeneously
co-deposited. As plated tin-lead shall be a minimum of 300 microinches
thick. As plated tin-lead shall contain no more than 0.05 percent by
weight co-deposited organic material measured as elemental carbon.

Tin-lead plate is applicable:
(1) Over as-plated tin.

(2} Over electroplated nickel or electroless nickel phosphorous in
accordance with 3.5.8.3.4.

{(3) Over the basis metal.

Tin-lead plating may be fused after plating before or after burn-in by
heating above its liquidus temperature. Fused tin-lead shall be visually
inspected after fusing, and shell exhibit a dense, homogeneous, and
continuous coating. Fused tin-lead shall be a minimum of 200 microinches
thick. The maximum carbon content for both tin and tin-lead plate (and
minimun lead content in the tin-lead plate) on the as-pleted finish shall
be determined by the manufacturer on at least a weekly basis.

The visual inspection after fusing shall be conducted on a sampling basis
by the marufacturer as an in-process control. Visual inspection of the
fusing shall be performed at a frequency sufficient to assure uniform
compliance with these requirements on the finished product. The
determination of carbon and lead content may be made by any accepted
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analytical technique (e.g., for carbon: pyrolysis, infrared detection
using an IR212, IR244 infrared detector, or equivalent; for lead: X-ray
florescence, emission spectroscopy) so long as the assay reflects the
actual content in the deposited finish.

c. Gold plate. Gold plating shall be a minimum of 99.7 percent gold, and only
cobelt shall be used as the hardener. Gold platlng shatt be a minimum of
50 microinches (1.27 gm) and a maximum of 225 microinches (5.72 um}
thick. Gold plating shall be permitted only over nickel plate or

undercoating in accordance with 3.5.8.3.4.

3.3 Package body finish. External metallic peckage elements other than
terminals (e.g. . lids, covers, bases, seal rings, etc.) shall meet the

la mmmmsntom soniodkoees P i b #7 arl
le corrosion resistance and erwironments! requirements or shall be finished

so that they meet those requirements using finishes conforming to one or more of the
following as applicable:

a. Solder in accordance with 3.5.8.3.2a.
b. Tin plate in accordance with 3.5.8.3.2b.

c. Gold plate shall be a minimum of 99.7 percent gold and only cobalt shall be
used as a hardener. Gold plating shall be a minimum of 10 microinches
€0.25 gm) and & maximum of 225 microinches {5.72 um) thick. The gold
plate shall be applied over electroless or electroplated nickel or
undercoating in accordance with 3.5.8.3.4.

Multilayered finish structures are acceptable provided the outer gold layer
meets the minimum thickness of 10 microinches (0.25 um) and each of the
nickel undercoats meets the thickness requirements of 3.5.8.3.4 with the
total nickel thickness not to exceed 600 microinches (15.24 um).

d. Nickel piate in accordance with 3.5.8.3.4.

3.5.8.3.4 Nickel plate or undercoating. Electroplated nickel undercoating or
finishes fram & sulfamate nickel bath is preferred and shall be 50 to 350
microinches ¢1.27 gm to 8.8% um) thick measured on major flats or diameters.
Electroless nickel undercoating or finishes, when allowed, shall be 50 to 350
microinches (1.27 um to 8,89 mm) thick measured on major flats or diameters.
The addition of orgamc "wetting agents® is prohibi ted for either sulfamate or
phosphorous nickel baths. Electroplate or electroless nickel plate (or combinations
thereof) as well as nickel cladding may be used as the finish for packege elements
other than flexible leads or terminals provided the corrosion resistance and

environmental requirements are met,

In all cases, electroplated nickel undercoating from a nickel sulfamate bath is
preferred for lead finishes. Electroless nickel shall not be used as the
undercoating on flexible or semiflexible leads (see 3.3.1 and 3.3.2 of method 2004
of MIL-STD-883) and shall be permitted only on rigid leads or peckage elements other
than leads.

3.5.9 pevice elements. All active and passive elements utilized in the
manufacture of hybrid microcircuits shall conform to the appliceble requirements of
3.4.2. In addition for class S devices, active elements shall be from certified
class S lines and passive elements shall be from established reliability lots when
available.

3.5.10 JThermal design. Thermsl design snalysis shall be performed snd shell
establish as a minimum that func tlonal hybrid microcircuit elements are operating

e hybrid microcircuit is operated at

%
5
g

sithin their design temperature ra
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the specified maximum operating case temperature. Finite element analysis is an
acceptable thermal design analysis technique. All active and passive elements
shall be derated (see 3.5.11a2). In addition, for class § devices, all active and
passive elements sholl as a minimum be derated to the requirements of MIL-STD-975.

3.5.11 Electrical circuit design. Worst case circuit design analysis shall be
performed and include the following evaluations as a minimum {applicable to the
design):

a. Electrical element streas over the specified operating temperature range
shall be within the specified derating criteria.

b. Voltage and timing margins under worst case temperature conditions.
Margins should be assessed at external device terminals.

3.6 Marking of microcircuits.  Marking shall be in accordance with the
requirements of this specification, and the identification and marking provisions
of the detail specification or drawing. The marking shall be legible and complets,
and shall meet the resistance to solvents requirements of MIL-STD-883, method 2015.
When mechanical or laser merking is performed it shall be clearly visible through
those conformal coatings approved for use in MIL-1-45058 (See method 2015 of
MIL-STD-B83 if contrasting material or ink is used to highlight the trace).
Mechanical or laser marked metal surfeces shall meet all applicable microcircuit
finish and group D test requirements. Mechanical or laser marking shall be
approved by the qualifying activity. 1f any special marking is used, it shall in
no way interfere with the marking required herein, and shall be visibly separated
therefrom. The following marking shall be included on each microcircuit unless
otherwise specified.

a. Index point {see 3.6.1).

b. Part nutber (see 3.6.2).

€. Lot identification code or date code (see 3.56.3).

d. Hybrid manufacturer's identification (see 3.6.4).

€. Hybrid manufacturer's designating symbol (see 3.4.5).

f. Country of origin.{see 3.6.6).

g. Serislization, when applicable (see 3.6.7).

h. Special merking (see 3.56.8, 3.6.8.1).

i. Certification mark (see 3.6.8.3).

j« Electrostatic discharge sensitivity identifier (see 3.6.8.2).
Unless otherwise specified, the certification mark, the part nutber, the inspection
lot identification code, and the ESD identifier shall be located on the top surface
of flat packages or dual-in-line configurations and on either the top or the side
of cylindrical peckages (T0O configurations and similar configurations).

3.6.1 Index point. The index point, tab, or other marking indicating the
starting point for numbering of leads or for mechanical orientation shall be as
specified and shall be epplied so that it is visible from above when the
microcircuit is installed in its normal mounting configuretion. The outline of an

equilateral triangle (i.e., A), which may be used as an
electrostatic identifier (see 3.6.8.2), may also be used as the pin 1 identifier.
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3.6.2 Part number. Each hybrid microcircuit shall be marked with the part
number as spacified in the acquisition document.

3.6.3 Lot identification code (date code). Hybrid microcircuits shall be marked
by a unique code to identify the week of final seal. The first two numbers in the
code shall be the last two digits of the mumber of the year, and third and fourth
numbers shall be two digits indicating the calendar week of the year. when the
mmber of the week is a single digit, it shall be preceded by a zero. Reading from
left to right or from top to bottom, the code number shall designate the year and
week, in that order (e.g., 8806 equals week 6 of 1988). If QCI is performed on an
inspection lot basis and 2 or more different inspection lots (or class § sublots),
each having the same part number, are to be marked with the same identification
code, a unique suffix letter immediately following the identification code shall be
added

3.6.4 Manufascturerts identification. Hybrid microcircuits shall be marked with
the neme or trade mark of the menufecturer. The identification of the equipment
manufacturer may appear on the hybrid microcircuit only if the equipment
manusfacturer is also the hybrid microcircuit manufacturer.

3.6.5 Manufacturer's designating symbol. The manufacturer's designsting symbol
ot CAGE code rwmmber shall be as Listed on NAVSHIPS 0967-190-4010 or cataloging
Handbook H4/HB. The designating symbol shall be used only by the manufacturer to
whom it has been assigned and only on those devices manufactured at the
manufacturer's plant. In the cese of small hybrid microcircuits, the
manufacturer's designating symbol may be abbreviated by omitting the first “C" in
the series of letters.

3.6.6 Country of origin. The phrase "Made in the U.S.A." shall be marked in
small characters below or adjacent to the other marking specified, except that for
hybrid microcircuits mede in a foreign country the phrase shall be changed
accordingly. 1f there is limited space, the marking may be shortened to "U.S.A" or
to the appropriate accepted abbreviation for the country of origin. At the option
of the manufacturer, for GML hybrid microcircuits only, the country of origin
marking may be omitted from the body of the hybrid microcircuit but shall be
retained on the initial container.

3.6.7 Serislization. Serfslization allows traceability of electrical tests
results (variasbles data) to an individual hybrid microcircuit,

3.6.7.1 Class S serialization. Prior to the first recorded electrical
measurement in screening, each class S hybrid microcircuit shall be marked with a
unique serial number assigned consecutively. Lot records shall be maintained to
provide traceability from the serial number to the specific incoming inspection
lots from which the elements originated.

3.6.7.2 Class B serialization. Serialization of class B hybrid microcircuits
shall only be required when specified in the acquisition documents.

3.6.8 Special marking. When the size of a packape is insufficient to allow ~
marking of special process identifiers on the top surface, the back side of the
package may be used for these markings except the ESD identifier shall be marked on
the top. Button cap flat packs with less than or equal to 16 leads may have the
identifier marked on the ceramic. Back side merking with conductive or resistive
ink shall be prohibited on nonconductive surfaces.

3.6.8.1 Berylliium oxide packege identifier. If a hybrid microcircuit package
contains beryllium oxide, the device shall be marked with this designation: BeO.
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3.6.8,2 Electrostatic discharge sensitivity (ESD}) identifier. ESD
classification levels are defined as follows when tested in accordance with
MIL-STD-883, method 3015.

Prior
ESD class designation Part Electrostatic
designator category marking voltage
1 A A 0-1,999 v
2 -] A A 2,000-3,999 V
3 - - 4,000 v

Devices not yet ESD classification tested shall be marked as class 1 until testing
determines the appropriate class. Devices previously classed by test as category A
shall be marked as class 1. Devices previously classified as category B shall be
marked as class 2.

3.6.8,3 cCertification mark. ALl hybrid microcircuits acquired to and meeting
the requirements of this specification and the applicable associated acquisition
documents, and which are approved for Listing on QML-38534 shall bear the "QML“
certification mark for SMD controlled hybrid microcircuits and the "CH" (compliant
hybrid} certification mark for non-SMD controlled hybrid microcircuits. The
certification mark shall be located preceding the date code. The certification
mark abbreviation "Q" or "C" may be used for small devices. The “aML™ or "CH"
certification mark or the abbreviation “a" or "C" shall not be used for eany hybrid
microcircuit scquired wudder contracts or orders which permit or require any changes
to this specification. The "QML" or "CH" certification mark and its application
shall constitute certification by the manufacturer that all tests of the applicable
acquisition documents and this specification have been satisfactorily completed;
that verifiable test data will be retained in files for not less then S years; ond
that within the specified time period, test deta will be mede available for on-site
review by Government representatives upon request. In the event that a lot fails
to pass inspection, the manufacturer shall remove or obliterate the "QML" or “Q' or
"CH" or "C" certification mark from the sample tested and also from the devices
represented by the sanple.

3.6.8.4 RHA designator. Radiation hardness designators M, D, R, or H defined in
3.4.1.6 shall be merked on the part as indicated in the acquisition documents.

3.6.9. Marking option for controlled storage of class B. Where hybrid
microcircuits are subjected to testing and screening in accordance with some
portion of the quality assurance requirements and stored in controlled storage
areas pending receipt of orders requiring conformence to the same or a different
level, the inspection lot identification code shall be placed on the hybrid
microcircuit package along with the other markings specified in 3.6 sufficient to
assure identification of the material. As an alternative, if the microcircuits are
stored together with sufficient date to sssure traceability to processing and
inspection records, all merkings mey be applied after completion of all inspection
to the specified level.
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3.6.10. Marking option for gquality conformance inspection. The manufacturer has
the option of marking the entire lot or only the sample devices to be submitted

to groups B, C, and D quality conformance inspection. If the manufacturer
exercises the option to mark only the semple devices, the procedures shall be as
fol lows:

8. The sample devices shall be marked prior to performance of groups B, C,
and D qualification or quality conformance inspections, as applicable,

b. At the comptetion of quality conformance inspection, the marking of the
somple devices shall be inspected for conformence with the requirements of
3.6.

c. The inspection lot represented by the quality conformance sample shall
then be merked and any specified visual and mechanical inspection
performed.

d. The marking materials and processing procedures applied to the inspection
lot shall be the same as those used for the inspection semple.

3.6.11 Remarking. If sealed devices are remarked (to change or correct the
marking as specified in 3.6) the reason for remarking shall be recorded. The
remarking procedure and its qualification test plan shall be approved by the
qualifying activity. Approval shall be required once only for each package
material composition {marking surface base material and plating).

3.7 Workmenship. Hybrid microcircuits shall be menufactured, processed, and
tested in a careful and workmanlike manner in accordance with good engineering
practice, with the requirements of this specification and with the production
practices, workmenship instructions, inspection and test procedures, and training
aids prepared by the manufacturer in fulfillment of the product assurance program
{see appendix A). For contamination and foreign material identification, see
internal visual inspection requirements of MIL-STD-883, methods 2017 and 2032.

3.7.1 Enviromment control. The following are minimum envirommental control
requirements. The air particle counts for the classifications indicated shall be
as described in Federal Standard 209. All fabrication, assembly, and testing of
hybrid devices prior to preseal visual shall be in an environment meeting class
100,000 particle count requirements. Devices swaiting preseal visual inspection,
devices accepted at preseal visual inspection and awaiting further processing and
noncontinuous production lots (see 3.1.3.16) accumulated after element attach and
prior to preseal visual (including parts delidded for rework or repair) shall be
stored in a dry nitrogen envirorment. The preseal visual inspection and the
preparation for sealing environment shall be in accordance with MIL-STD-883,
methods 2017 and 2032. In addition, for class § devices, all photolithographic
operations shall be performed in a class 100 environment.

3.7.2 Rework and repair provisions. All rework and repair permitted on devices
shall be accomplished in accordance with procedures and safeguards in accordance
with MIL-STD-1772 and 30.1.1.6 of appendix A. This documentation shall reflect the
processes, procedures, and materials to be used including verification or test
data, and be approved by the qualifying activity. Each process or procedure shall
be designated as rework or repair. This documentation shall indicate that a
decision to rework is made solely by the merufacturer while a repair decision shall
be made with the concurrence of the qualifying activity except for repairs
permitted by this specification. When required, the Government shall participate
in repair decisions {see MIL-5TD-1520). A typical example of rework is the removal
of a defective element and replacement with & new element. An example of repair is
the use of an organically attached molytab to replace a previously alloy attached
semiconductor element.
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General rework and repsir provisions.

ALl temperature excursions during any rework or repair shall not exceed
the baselined rework or repair limitations. Time and temperature limits
shall be specified.

Touch-up of package sealing surface plating on delided packages is not
permitted.

The minimum distance between the glass to metal seals and the packege
gsealing surface shall be at least .040 inch (.050 inch for class §) after
final seal to prevent damege to lead seals by welding adjacent to them.
{Applies to seam welding only.)

Any device which is reworked or repaired after preseal visual inspection
shall be subjected to full screening or rescreening as applicable. If a
device has not been subjected to a given required screen prior to rework
or repair, then that device must be subjected to that screen after repair
or rework. For class S devices, full rescreening beginming with preseal
visual inspection is required after any rework or repair operation
involving unlidded (includes delidded) devices. For class B devices, if a
device has been subjected to a given screen prior to rework or repair,
then rescreening applies as follows:

(1) Preseal visual inspection. Inspect for general damege (low
magnification in accordance with MIL-STD-883, method 2017 and method
2032) which might have been caused by the rework or repair and
perform & complete method 2017 or method 2032 inspection of the
reworked or repaired element or ares (e.g., replaced die, wirebonds,
etc.).

(2) Stabilization bake, temperature cycle or shock, mechanical shock or
centrifuge, seal, and external visual. Rescreen all rework or repair
devices 100 percent.

(3) Burn-in. Devices delidded to rework peckage seal failures do not
require burn-in rescreen. Devices which have had elements replaced
or have been wireborded or rewirebonded require 100 percent burn-in
rescreen.

when flux is recpiréd for rework or repair, the specific flux and detailed
procedures for its use and subsequent special cleaning operations shall be
documented and approved in accordance with 30.1.1.6 of appendix A.

Replacement elements shall not be bonded onto the chip element they are to
replace.

3.7.2.2 Element wire rebonding. Wire rebonding of elements other than
substrates shall be permitted with the following limitetions:

No scratched, voided, or discontinuous paths or conductor patterns on an
element shall be repaired by bridging with or addition of bonding wire or
ribbon.

ALl rebonds shall be placed on at least 50 percent undisturbed metal
{excluding probe marks that do not expose underlying oxide). MNo more than
one rebond attempt at any design bond location shall be permitted. No
rebonds shall touch an area of exposed oxide caused by lifted or blistered
metal. A bond shall be defined as a wire to post or wire to pad bond.
Bond-offs required to clear the bonder after an unsuccessful bond attempt
need not be visible, shall not be cause for reject and shall not be
counted as a rebond.
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For class S, the total number of rebond attempts {exclusive of total
element replacement) shatl be limited to a maximum of 10 percent of the
total number of bonds in the hybrid microcircuit. The 10 percent Limit on
rebond attempts may be interpreted to the nearest whole number to the 10
percent value.

3.7.2.3 Substrate wire rebonding or repeir. Wire rebonding on substrates shall
be permitted with the following limitations:

Scratched, open, or discontinuous substrate metallization paths or
corckictor pattern on a substrate, not caused by poor achesion, may be
repaired by bridging with or by addition of bonded conductors having
current carrying capacity at least 3.5 times the maximum calculated

P smmmsnd Loam tha asediadnn * 3 ema o
oper utllu load current for the conductor or 1.5 times the current capacity

of the wire bond connection terminating on the damaged conductor path.
The quantity of repairs shall be limited to one for each one half (1/2)
square inch or fraction thereof of substrate area.

No rebonds shall be made over intended bonding areas in which the top
layer metallization has lifted, peeled, or has been damaged such that
underiying metallization or substrate is exposed at the immediate bond
site.

3.7.2.4 Compound bonding. Compound bonding for rework or repeir is permitted
only as follows:

3.7.2.5

A gold ball bond on a substrate wire, a gold ball or a crescent bond.

Onty monometallic compound bonds are permitted {i.e., the original bond
Wire and that used for compound bonding must be the same material).

The new bond must cover at least 75 percent of the original bond or wire.

The maximum number of compound bonds shall not exceed 10 percent of the
totel number of wires.

A corrective action system must be utilized in order to reduce the number
of compound bonds. .

All compound bonds shall be 100 percent nondestructive pull tested in
accordance with MIL-STD-883, method 2023.

A compound bond shall not be used to connect two wires.

All compound borxds shall meet the visual criteria in MIL-STD-883, methods
2017 and 2032.

Element replacement. Element replacement shell be permitted with the

following limitations:

b.

d.

Any polymer attached element may be replaced two times at a given location
(not more than one time for class §) on any device.

Any metallic attached element may be replaced one time at a given
location.

Any metallic attach elunent onto a plated tab where the tab is attached to
& substrate With a higher temperature metallic attsch process, may be

replaced two times.
substrates may be removed and put into a new package one time.
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3.7.2.6 Sesl rework. It chall ba parmiscible to parform gesl rewsrk withou
delidding on hybrid microcircuits that fail fine leak testing one time, only i
tracer gas is included during the original sealing operation and under all of the

following conditions:

-h r

a, fine leak testing, without pressurization (bomb), must be performed
immediately after sealing prior to any other test.

b, Devices shall be stored in nitrogen environment for a maximum of 4 hours
between initial seal and reseal without replacing the cover.

c. Devices shall be submitted to a predetermined vacuum bake prior to reseal.

d. Only Lid to package seals shall be resealed. Solder seaied packages may
not be resorked in sccordance with this procedure.

NOTE: The above leak testing shall not be used as a substitute for the fine leak
testing required in MIL-STD-883.

T T IT Naliadds md slanasd il T [ ARy, L o | 3 bl
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for rework or repair provided “the delid-reseal procedures, controls, q.lahf‘lcation
plan, and resulting data are baselined and approved by the cpallfylng activity.
Qualification of the delid-reseal process shall be in accordance with subsection
B-4 or B-5 of MIL-STD-1772. The number of delid-reseal cycles allowed shall be in
accordance with 3.7.2.7.1 or 3.7.2.7.2. Delid-reseal history (i.e., traceability
by {ot number or serial numbers) shall be maintained by the hvbrid menufacturer and
shall be made available for acquiring or qualifying activity review upon request.

3.7.2.7.1 Solder sealed devices. Class B solder seeled devices mey be
del idded-resealed one time. Class § solder sealed devices may not be delidded-
relidded.

3.7.2.7.2 MWelded devices. Only seam sealed, overlepping pulse welded, or laser
welded packages designed for delid-reseal may be delidded-reseeled. Class B
devices may be delidded-resealed two times and class S devices may be del idded-
resealed one time. For class B welded devices only, additional (i.e., more than 2)
delid-reseal cycles may be approved by the acquiring activity.

@uaiifying of more than one deiid-reseai cycie shali be in accordance with
subsection B-4 or B-5 of MIL-STD-1772, except the samples shall be delidded and
relidded N + 1 times to qualify for “N" delid-reseal cycles. For example, the
samples shall be delidded and relidded three times to qualify for two delid-reseal
cycles, four times to qualify for three delid-reseal cycles, etc.

£ NIALITY ACCIIDANAE DODAWICIAMC
e EmLAI oM WE WY A AT

4.1 Responsibility for inspection. Unless otherwise specified in the contract
or purchase order, the contractor is responsible for the performence of all

inspection requirements (examinations and tests) as specified herein. Except as
otherwise specified in the contract or purchase order, the contractor may use his
own or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disepproved by the Goverrment. The
Goverrment reserves the right to perform any of the inspections set forth in this
specification where such inspections are deemed necessary to insure supplies and
services conform to prescribed requirements.
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The Goverrment also reserves the right to withess any of the tests and inspections
gset forth herein or in the detail specification and to audit the data resulting
from the msnufacturer's performance of these examinations and tests., The
responsible Goverrment inspection agency shall be given adequate notification prior
to the initiation of all tests and inspections. If a manufacturer elects to
elimfnate & guality conformance inspection step or 100 percent screen step by
substituting a statistical process control program (see 4.1.2.2), the manufacturer
is only relieved of the responsibility of performing the @CI or 100 percent screen
step.

4.1.1 Responsibility for compliance. All {tems shall meet all requirements of
sectlons 3 and 5. The inspection set forth in this specification shall become a
part of the contractor!s overall inspection system of gquality program. The absence
of sny inspection requirements in the specification shall not relieve the
contractor of the responsibility of insuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling inspection, as pert of manufacturing operations, is an
acceptable practice to ascertain conformance to requirements, however, this does
not authorize submission of known defective material, either indicated or actual,

nor does it commit the Government to accept defective material.

4.1.1.1 Quality assurance program. A quality sssurance program shall be
established in sccordance with appendix A.

4.1.2 Inspection during manufacture. The manufacturer shall establish and
maintain in-process production controls, quality controls and inspections st
sppropriately located points in the manufacturing process in sccordance with the
procedures described in 30.1.% of appendix A to assure continuous control of
quality of materials, subunits, armd parts during menufacture and testing. These
controls and inspections shall be adequate to assure compliance with the aspplicable
acquisition documentation and quality stendards of hybrid microcircuits
manufactured to this specification.

4.1.2.1 Control of critical processes snd procedures, Critical processes and
procedures ghall be monitored in accordance with MIL-STD-383, method 5008.

4.1.2.2 Statistical process control (SPC). The use of statistical process

control {SPC) is strongly encoursged. As & minimum, the SPC program should include

training, definition of controlled critical processes, installation of statistical
control technigues and a control action system as defined by JEP-19. Process
control is recommended for (but not limited to) wirebonding, Llid seal, lead trim,
and final lead finishing (solder dip, etc.). When implemented as allowed by
manufacturer's option in 4.1, the program shall be documented and approved by the
aualifying activity. The irrl:alementlng procedures shall provide for frequency,
snnple size, reject criteria, allowsble rework, and disposition of failed product
or lot. Also, a procedure is required for the tracesbility, recovery, and
dispesition of all devices menufactured since the last successful test in case of
process failure. Records of process control shall be available for review. The
use of SPC control charts is recommended.

4.1.2.3 Inspection verification for class § devices. Following each 100 percent
visual inspection during assembly, trained quality control inspectors shall
reinspect a somple of the materials, sssemblies, or devices to the same criteria
used for the 100 percent inspection. Sampling will be to a sample size (accept
number) of 22(0). Lots failing to meet the sample size (accept rumber) requirement
shall be 100 percent reinspected and resampled to a sample size (accept number) of
[ I e o el iod s #ha 100 narcant

32¢0). This reinspection requirement shall not be applied to the 100 percent

nondestructive bond pull test.
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4.1.2.4 Metal package isolation test for class S devices. Prior to die mount,
each metal-bodied package with leads gltass-isolated within 0.005 inch (0.13 mm) of
the metal body shall have 600 V dc applied between the case and leads not connected
to the case. Packages which exhibit leakage greater than 100 nA shall be
rejected. This test may be performed as part of incoming {receiving) inspection.

4.1.3 Control and inspection records. The manufacturer shall maintain objective
evidence documenting that each lot has been subjected to all processing controls,
inspections, and tests accomplished in accordance with sections 3 and & herein.
Records shall be retained as specified in 30.1.1 of appendix A.

4.1.4 Configuration documents. The supplier shall upon request furnish device
specification documentation to the acquiring activity. The documentation submitted
for review, upon the recuest of the acquiring activity, shall include the current
design, topogrephy, schematic circuit, and related information.

4.1.,5 Control snd inspection of acquisition sources. The manufacturer shall be
resporsible for assuring that all supplies and services used in the mamufacture and
test of hybrid microcircuits conform to all the requirements of this specification,
the detail specification, and other provisions of the applicable acquisition
documentation.

4.1.6 Test equipment end inspection facilities. All measurements for process
control or product acceptance shall be made with instruments whose accuracy has
been certified, Calibration shall be traceasble to the National Institute of
Standards and Technology (NIST). Calibration of measurement and test equipment and
test standards which contrel the accuracy of inspection and test equipment and
facilities shall be in accordance with MIL-STD-45662.

4.1.7 Manufacturer control over its distributors. The manufacturer shall be
responsible for assuring that its distributors maintain adequate controls to assure

that products sold are of the same quality as products acquired directly from the
manufacturer.

4.1.8 Dpistributor inventory, traceability, snd handling control. Distributors
shall, a8 & minimun, maintain an adequate inventory control system, traceability
documentation required by this specification and their appropriate certification,
adequate harxdling, storage, ESD controls (see JEP-108), and repackaging methods to
protect quality and prevent damage and degradation of products.

4.1.9 Government source inspection for class § devices. For class S device
programs, Goverrment personnel, and other Government designated representatives
(when required by contract or order), shall perform surveillance and monitoring
functions related to inspection, essembly, and substrate fabrication from substrate
lot acceptance through scceptance of the completed product. The mandatory
inspection requirements will be performed or witnessed by the Goverrment
representative at designated manufacturing and test steps as depicted in the
manufacturing or inspection flow chart. Adequate inspection stations shall be
provided to the Goverrment representative. These designated mandatory
manufacturing and test steps are reflected in the procedures of section III, part 5
of DLAM B200.2, and as & minimum shall include the following:

a. Review of substrate (ot acceptance results,
b. Right to witness and analyze SEM photography, if applicable.
c. Perform visual inspection at preseal (at each power specified) on a semple

besis unless 100 percent inspection is required by the applicable
contract.

30
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d. Surveillance of in-process bond strength test.

e. Surveillance of burn-in board checkout for circuit continuity.
f. Surveillance of group B tests.

g. Audit of documentation.

h. Surveillance of failure snalysis, DPA activities and the results and
corrective actions related thereto,if applicable.

i. Surveillance of radiation hardness assurance tests,if applicable.
J. Surveiilance of ESDS ciassification tests.

4.2 Procedure for lots hetd more than 36 months. Hybrid microcircuits held by
manufacturers or authorized distributors for a period exceeding 36 months following
the date of the inspection lot identification code, shall be reinspected by the
manufacturer for' at( specified group A lnspectlon requtrumnts, prior to shmnent.
In case of lot failure auring reinspection, the lot shall be spwjected to 100
percent inspection for all tests in the subgroup failed and all hybrid
microcircuits which fail any of these tests shsll be removed from the lots and

rejected.

The devices shall retain the original inspection lot identification code (see
3.6.3). Records of reinspection shall be maintained as specified in 30.1.2 of

appendix A.

4.3 General inspection conditions. The general requirements of MIL-STD-883
shall apply.

4.3.1 Classification of examinations and tests. The examinations and tests

required to assure conformance tc the specified product assurance levels of hybrid
microcircuits or lots thereof are classified as fol lows:

Title Paragraph
Element evaluation 4.4 (See 3.4.2)
Screening » 4.5 (see 3.4.4)
Qual ity conformence inspection (QCI) 4.6 (See 3.4.5)
Data recording 4.7

4.3.2 Ssampling. Statistical sampling for quality conformance inspections shall
be in accordance with the sampling procedures of appendix B of this specification,
and as specified in the acquisition document or drewing, as applicable. Reserve
sample devices may be tested with the subgroups to provide replacements in the case
of test equipment failure or operator error (see 4.3.5). These devices shall be
used in predesignated order. Initial samples end samples used for resubmission
shall be randomly selected from the inspection lot or sublot, as applicable.

3
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4.3.2.1 Disposal of samples. Hybrid microcircuits subjected to destructive
tests or which fail any test shall not be shipped on the contract or purchase order
as acceptable product. They may, however, be delivered at the request of the
acquiring activity if they ere isolated from, and clearly identified so as to
prevent their being mistaken for acceptable product. Sample hybrid microcircuits
from inspection {ots which have passed product assurance inspection or tests and
which have been subjected to mechanical or envirormental tests classified non-
destructive (see 4.3.2.3) or found to be nondestructive by repetitive testing (see
4.3.2.2), may be shipped as acceptable product provided they pass 100 percent
external visual inspection in accordance with MIL-STD-B83, method 2009 and 100
percent group A electrical tests in accordance with the applicable device
specification.

4.3.2.2 Destructive tests. ALl mechanical or envirormental tests (other than
those listed in 4.3.2.3), shall be considered destructive initially, but may
subgecuently be considered nondestructive upon accumutation of sufficient data to
indicate that the test is nondestructive. The accumulation of data from five
repetitions of the specified tests on the same sample of product, without evidence
of cunulative degradation or failure to pass the specified test requirements in any
hybrid microcircuit in the sanmple, is considered sufficient evidence that the test
is nondestructive. Any test specified as a 100 percent screen shall be considered
nondestructive for the stress level and duration or number of cycles applied as a
screen. Unless otherwise specified or subsequently determined to be otherwise, the
following MIL-STD-883 tests shall be initially classified as destructive.

Internal visual and mechanical (method 2014).
NOTE: This inspection is nondestructive when performed at preseal visual.

Bond strength (method 2011) -
Solderability (except for lead finish A)
Moisture resistance

Lead integrity (method 2004}

Salt atmosphere

SEM inspection for metallization

Steady state life test (accelerated)

Die shear strength test

Total dose radiation hardness test
Electrostatic discharge sensitivity test
Lid torque test

Adhesion of lead finish

Vibration, varisble frequency

Internal water vapor test »
Pin grid package lLead pull (method 2028)

4.3.2.3 Nondestructive tests. Unless otherwise specified, the following tests
are classified as nondestructive:

_ Barometric pressure
Steady state life (see note)
Intermittent Llife (see note)
Hermeticity
External visual
Internal visual (preseal}
Burn-in screen (see note}
Radiography
Particle impact noise detection {PIND)
Physical dimensions
Nondestructive bond pull test (method 2023)
Resistance to solvents
Solderability (for lead finish A only}
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NOTE: then the test temoerature exceeds the maximum specified junction

tetrperature for the device Cincluding maximum spemﬁed for operation or
test), these tests shall be considered destructive unless otherwise

specified.

4.3.3 Formation of lots. Hybrid microcircuits shall be segregated into
identifiable production lots as defined in 3.1.3.21 as required to meet the
production control and inspection requirements of appendix A. Hybrid microcircuits
shall be formed into inspection lots as defined in 3.1.3.14.1 as required to meet
the quality assurance inspection and test requirements of this specification.

4.3.3.1 Resubmission of failed lots. Resubmitted lots shall be kept separate
from new lots and shall be clearly identified as resubmitted lots. When any lot
submitted for quality conformance inspection faiis any subgroup requirement of
group A, B, C, or D tests, it may be resubmitted once for that perticular subgroup
at dot.bl.e the sample gize with zero failures allowed. A second resubmission using
double the initial sample size with zero failures allowed is permitted only if
failure analysis is performed to determine the mechanism of failure for each failed
hybrid microcireuit from the prior submissions and it is determimed that failure is

due to:
a. A defect that can be effectively removed by rescreening the entire lLot, or

b. Random type defects shich do not reflect poor basic device design or poor
basic processing procedures.

In all instances where analysis of the failed devices indicates that the failure
mechanism is due to poor basic processing procedures, a basic design fault or
nonscreenable defects, the Lot shall not be resubmitted.

4.3.4 TYest method alternatives. Alternate test methods are allowed provided
that it is demonstrated to the qualifying activity that such alternatives in no way
relax the requirements of this specification and that they are approved before
testing is performed. For proposed electrical test alternatives, schematic wiring
diagrams of the test equipment shall be made available for checking by the
acquiring activity. Electrical test and burn-in circuits shall be approved by the
acquiring activity.

]
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hybrid microcircuit is believed to have failed as a result of faulty test equipmen
or operator error, the failure shall be entered in the test record which shall be
retained for review along with a complete explanation verifying why the failure is
believed to be invalid. When Goverrment source inspection (GSI) is required, the
Goverrment quality assurance representative (QAR) shall be notified within one
working day and given details from the test record and the coportunity to challenge

the valldn:y of the error claimed. 1f no challenge is made Within the next uorkmg
day, the error witl be considered valid as recorded.

-]
t

NOTE: ESD failures shall he counted as rejects and not attributed to eguipment
or operator error for screening, group A and endpoint electrical tests of
method 5005 and method 5008 of MIL-STD-883.

4.3.5.1 Procedure for sample tests. When it has been established that a failure
is due to test equipment failure or operator error and it has been established that
the sample device has been damaged or degraded, & replacement hybrid microcireuit
from the seme inspection lot may be added to the sample. The replacement hybrid
microcircuit shell be subjected to all those tests to which the discarded hybr:d
microcircuit was subjected prior to its faiiure and to any remaining specified
tests to which the discarded hybrid microcircuit was not subjected prior to its
failure. The menufacturer, at his own risk, has the option of replacing the failed
hybrid microcircuit and continuing with the tests before the validity of the test
equipment failure or operator error has been established.
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4.3.5.2 Procedure for screening tests. When it has been established that a lot
failure during screening test is due to operator or equipment error and it has been
established that the remaining product has not been demaged or degraded, the lot or
surviving portion of the {ot, as the case mey be, may be resubmitted to the
corrected screening test in which the error occurred. Ffailures verified as having
been caused by test equipment failure or operator error shall not be counted in the
PDA calculation (when applicable).

4.3.5.3 Fajlure and corrective action reports. When the procedures of 4.3.5.1
and 4.3.5.2 are utilized in continuing sample tests or resubmitting lots for
screening tests, the manufacturer shall document the results of his failure
investigations and corrective actions and shall make this information available to
the Goverrment GAR, the acquiring activity, or the qualifying activity, as
applicable.

4.3.6 Test eguipment verification. The manufacturer shall define and utilize a
method (e.g., correlation samples; diagnostic routines, etc.) to verify the
measurement or operation characteristics of the electrical test equipment. When in
use, slactrics! test squipment shall be verifisd 5t the start of & tast mim and
after any physical changes to the test system (i.e., replacement of test equipment,
etc.). When a test run exceeds one day, verification shall be accomplished at the
end of the test run,

4.3.7 Marufacturer imposed tests. For class B, any menufacturer imposed tests
{e.a.. aross and fine leak) conducted after any screening tests, but prior to anvy
qualification or quality conformance testing, are to be reported in both the
qualification and quality conformance reports. The number of devices tested and
the number of devices failed shall be included in the report, If any manufacturer
imposed tests detect a problem, the marwfacturer shall submit all devices in the
lot to those tests to eliminate rejects and shall take steps to determine and
eliminate the cause of failure (e.g., rough handling which has produced gross
Leaks).

4.4 Element evaluation. Element evaluation shall be conducted in accordance
with 3.4.2, herein. Inspection Lot sampling shall be in accordance with appendix B
of this specification.

L

4.5 aCﬁ‘:El‘lil‘y' d microcircuiis shall have been subjecied (o @hd passad ail

fyori
the screening tests deta1led in 3.4.4 in order to be acceptable for delivery. When
PDA or pattern failure or delta limits have been specified or other conditions for
lot acceptarce have been imposed, the required data shall be recorded and
maintained as a basis for lot acceptance. Devices which fail ary test criteria in

the screening sequence shall be removed from the lot at the time of observation or
immadiataly at the ranclucion af thae tect in uhich tha failurs wee chcorvaed Drea
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rejected and verified as a device failure, rework and subsequent rescreening in
accordance with the limitations of 3.7.2 mey be performed.

4.5.1 Burn-in. Burn-in shall be performed on all devices and the specified pre
burn-in (interim burn-in for class § devices) and post burn-in electrical
parameters shall be measured. Burn-in for class 8 devices shall be 160 hours
(320 hours for class $).

4.5.1.1 Failure snalysis of burn-in screen failures for class § devices.
Catastrophic failures (i.e., shorts or opens measurable or detectable at 25°C)
subsequent to burn-in shall be snalyzed. Analysis of catastrophic failures may be
limited to a quantity and degree sufficient to establish failure mode and cause and
the results shall be documented and made avaiiable to the Goverrment
representative.
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4.5.1.2 Lots resubmitted for burn-in. Unless otherwise specified, burn-in lots
may be resubmitted for burn-in one time only. Resubmitted lots shall be kept
separate from new lots and shall be inspected for all specified characteristics
using a tightened inspection PDA equal to the next lower number in the PDA series
(see sppenclix B). The rumber of pattern failures allowed shall be the same as was
required for the original burn-in.

4.5.1.3 Burn-in _acceptance criteria. At the option of the manufacturer burn-in
acceptance shall be based on PDA or PDA pattern failures.

4.5.1.3.1 General. Pattern failures sre miltiple device failures within a
device burn-in lot (two or more depending on lot size) with the same root cause of
fai lure.

Manufacturers must determine and document, prior to beginning burn-in, the criteris
for the formation of burn-in lots (i.e. devices submitted to burn-in at one time, &
production lot, an inspection Lot or some other collection of devices) for the
purposes of PDA calculation. In all cases, the burn-in Lot shall be = 41 devices
or all devices submitted to burn-in during a one-week period, whichever is less.

The supplier shall not conduct burn-in in addition to that specified. Delta limits
shall be defined in the acquisition documents when required. When the PDA or
pattern failures applies to delta limits, the delta parameter values measured after
burn-in (100 percent screening test) shall be compared with the delta parameter
values measured prior to that burn-in. Unless otherwise specified in the
acquisition documents, PDA and pattern failure analysis shall be spplicable only to
25°C static tests (group A, subgroup 1).

4.5.1.3.2 PDA option. If acceptance is based solely on PDA and unless otherwise
specified in the acquisition documents, the PDA shall be 10 percent or 1 device,
whichever is greater, for class B devices (2 percent or 1 device for class S)
regardless of burn-in lot size.

4.5.1,3.3 PDA or pattern failure option. If acceptance is based on PDA pattern
failures, the following shall apply:

4$.5.1.3.3.1 Lot size less then 40. Pattern failure analysis shall be the basis

for determining lot acceptance for Lot sizes of 40 devices or less. The maximum
rumhar of davics gtatic failuras at 25 € alloued hafore s "failure Pnegtgm“ has
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been established shal! be as follows:

Pattern failure analysis
device failures allowed

Lot size (x) Class B Class §
x £ 20 2 1]
21 £ x £ 40 3 0

Example: Lot size is 25 with 4 device static failures at 25° C.

a. Class S device fails.

b. 1f all &4 device failures do not have the same root cause of failure (i.e.
3 or less failures with the same root cause), then no “failure pattern”
exists for class B devices and the passing 21 devices are acceptable.

€. if all 4 failures have the same root cause of failure, then a "failure
pattern* exists for cless B devices and the Lot would be rejected.
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4.5.1.3.3,2 Lot size greater than 40. PDA and pattern failure analysis shall be

the basis for determining lot acceptance for lot sizes greater than 40 devices.
Device failures resulting in a percent defective for 25° C static parameters in
excess of the required PDA may be failure analyzed for pattern failures. [f the
maber of device failures exceed the required PDA but the number of device failures
with the same root cause is less than or equal to the number of failures required
to establish a “failure pattern”, then the lot is acceptable. Unless otherwise
specified in the acquisition documents, the maximum allowable PDA and the number of
device failures allowed before a "failure pattern® is established shall be as
follows:

Pattern failure analysis

Device failures allowed PDA
Lot size {(x) Class B Class § Class B Class S
40 < x < 100 4 0 10% e
100 < x £ 300 5 0 10% e 4
300 < x s 500 10 0 10% rd
500 < x 15 0 10% e d

Example 1: Lot size is 400 with 15 device static feilures at 25°C.

8. If class B, the lot is acceptable (i.e. 10 percent PDA alloss 40 device
failures).

b. If class 8, the lot fails PDA and must be rejected.
Example 2: Lot size 400 with 41 device static failures at 25* C.

a. If class B and 10 or less of the device failures are due to the same root
cause, then a “failure pattern" does not exist and the Lot is acceptable.

b. If class B end 11 or more of the device failures are due to the same root
cause, then a “failure pattern" has been established and the lot is
unacceptable.

4.5.2 External visual screen. The final external visual screen shall be
conducted in accordance with MIL-STD-883, method 2009 after all other 100 percent
screens have been performed to determine that no damage to, or contamination of the
package exterior has occurred.

4.5.3 Lead forming. When lead forming (bending) is specified for any device
class, a 100 percent fine and gross seal test shall be performed after the lead
forming operations and prior to final visual inspection of these devices. Devices
which fail seal tests shall be removed from the lot.

4.5.4 MNondestructive bond pull test for class § devices. Nondestructive 160
percent bond pull test shall be performed for class S devices. The total rumber of
failed wires and the total number of devices failed shall be recorded. The lot
shall have a percent defective allowable (PDA) of 2 percent or less based on the
number of wires pulled in the production lot. The test shall be performed in
accordance with MIL-STD-883, method 2023. Devices from lots which have been
subjected to the nondestructive 100 percent bond pull test and have failed the
specified class § PDA requirement shall not be delivered as class B product.
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L.6 Ouality conformance inspection
v mance inspection

4.6.1 General. Ouality conformance inspection for a given hybrid microcircuit
type is determined by selection of a requirements option flow (see table [) at the
time of contract negotiation and acceptance. The requirements option flow selected
shall determine the QCI requirements for the specific hybrid microcireuit
manufactured. Where applicable, inspection lot sampling shall be in accordance
with appendix B of this specification. Except where the use of electrical rejects
or simulation samples {i.e., test coupons) is allowed, all hybrid microcircuits
shall have been previously screened (see 3.4.4 and 4.5) and subjected to and passed
all final electrical tests. Successful compietion of quality conformance
inspection for a given product assurance level shall satisfy the quality
conformance requirements for any lLower [evel hybrid microcircuit menufactured on
the same certified iine. If a lot is withdrawn in a state of failing to meet
quality conformance requirements and is not resubmitted, it shall be considered a
failed lot end reported as such, Lots submitted for q.iahty conformance inspection
shall meet the requirements of 3.4.5 for all device classes.

NOTE: The hybrid manufacturer has the right to elect not to us solution or
solvent identified within this specification or related specificstions

that has also been identified by the American Congress of Government
Industrial Hygienists as being a potential or suspect carcinogen. Where
the hybrid manufacturer elects not to use a material, he must notify the
acquiring or qualifying activities and the customer in writing in clear,
unambiguous language not subject to misinterpretation that this right has
been exerciged.

4.6.1.1 Sample selection. The mumber of hybrid microcircuits to be tested shall
be chosen (independent of Lot size) by the menufacturer in accordance with the
applicable requirements of options 1, 2, or 3 herein and MIL-STD-883, method 5005
or method 5008.

Initial samples and resubmitted samples, when ar.plicable, shall be randomly
selected from the inspection lot. Lot acceptance is based on an accept number of
zero. If a failure occurs, the failed subgroup or test may be performed once using
double the sample size with zero failures alliowed. The manufacturer shall retain a
sufficient number of hybrid microcircuits from the lot to provide for doubling the
sample size.

For group C inspection, Limited sample quantities may be used to meet the
requirements of 3.4.5 for production start-up. When limited smplmg is used for
start-up, a subsequent full sample group C test shall be performed within & months
of the initial group € or prior to exceeding the limited usege requirements of
MIL-STD-883, method 5008, whichever occurs first.

4.6.1.2 End point. Electrical endpoints shall be measured (and recorded when
required) before starting and after completion of all tests in the subgroups of
group C for which electrical end point measurements are specified and intermediate
measurements shall be made as required by the applicable detail specification.
Test samples which require variable data shall be serialized prior to tests.

4.6.1.3 Data. Test results shall be recorded by inspection tot identification
code {see 3.6.3) for each inspection lot. For in-line group B inspections where
inspection lots are not applicable, data records or logs shall be maintained and
available for review by the qualifying and scquiring activities. A summery of
attributes results for ail tests and measurements shall be part of the test report.
Variable data shall be provided when required by the acquisition document.
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£ 4.2 oOuslity eonformance routinas, Nvhrid microcircuits shall be tected for

conformance in accordence with the applicable requirements option as fol lows:

4.6.2.1 Option 1 (in-line inspection). Option 1 quality conformence inspection
shall be satisfied by in-line inspection performed in accordance with the
appliceble procedures of MIL-STD-883 as detailed herein.

4.6.2,1.1 Group A electrical testing. Group A electrical testing shall be
performed in accordance with MIL-STD-883, method 5008 and the applicable
acquisition docunent.

4.6.2.1.2 Group B inspection. Group B inspection shall be satisfied by
performing in-line inspection sampling monitoring as follows. Electrically
rejected devices or test vehicies may be used in all subgroup tests in lieu of
actual product,

a. Physical dimensions. Randamly select hybrid microcircuits from devices at
final inspection such that as a minimum 2 devices of each package
configuration presented for inspection are inspected each month. Confirm
that all eritical dimensions affected by the assembly process (€.§.,
package length, width, height; pin length; etc.) meet the requirements of
the detail drawing. Critical dimensions unaffected by assembly processes
may be inspected at final visual inspection or as & pert of incoming
(receiving) inspection.

d

Resistance to salvents. Each insnection Lot of marking ink shall be
tested prior to acceptance in accordance with MIL-STD-833, method 2015,
This series of tests shall be performed on each type of surfece which is
used as the marking surface on completed hybrids (e.g., silver plate,
abraded nickel plate, nonabraded nickel plate, etc.). One piece of each

surface type shall be tested in each solvent,

Each week one device or element (lLid or package) representative of each of
the marking surfaces of each device marked during the week shall be tested
in accordance with MIL-STD-883, method 2015 except that only “solvent DV
is required.

c. PIND. PIND testing is not required for class B devices. PIND testing for
ciass § devices shaii be performed in accordance with KIL-$TD-883, method
5008.

d. Internal visual end mechanical. Internal visual and mechanical inspection
shall be performed at preseal visual inspection in accordance with the
requirements of MIL-STD-883, method 2014. As a minimum, one device of

mankh hidwnid misnarinmid turn rosnfiuvued ad eacsal wisisl Tasmastisaom aansh
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month shatl be inspected.

e. Bond strength. Wire bond strength in-line inspection shall be performed
a part of wire bond certification (method 5008) and in accordance with
MIL-STD-883, method 2011. Weekly a minimum of two samples from each wire -
bond process (i.e.. thermosonic gold. ultrasonic aluminum, thermal
compressions gold, etc.) shall be tested. Where more than one machine
exists for a specific process, the test sample shall be rotated between
machines such that all machines are tested at least once during each 13
week period when in operation. At the time of certification, an
additional minimum 10 wires total (15 wires for class S) shall be bonded
in the certification sample perts. After completion of certification bond
pulls, the parts with the additional 10 wires (15 wires for class S)
intact shall be preconditioned for one hour at 300* C minimum in either
air or an inert atmosphere followed by destructive pull tests. No
failures are allowed.
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The minimun allowable bond strength shall be one gram for 0.001 inch wire
(aluminum or gold). With diameters greater than 0.001 inch, refer to
method 2011, table 1 pest seal bond strength and use the bend strength
value indicated minus one gram. Ffor wire (gold or aluminum) with diameters
greater than 0.003 inch, refer to figure 2011-1 and use the post seal bond
strength value less 10 percent,

f. Die shear. Die shear testing shall be performed on 2 devices as a part of
group C inspection (i.e., first lot snd any element attach changes). Die
shear testing during group C shall be performed in accordance with
MIL-STD-883, method 2019.

testing shall be performed a5 & part

2 ona t of
package evaluation, method 5008) as follows:

¢
 §
§

Packages shall be temperature aged to one of the following conditions prior
to performing the solderability test.

24 £1 hours at 7. = 250° C, £10* C
36 2 hours at T, = 225° C, #9° C
57 ¢3 hours at TA =200* C, #8* C
160 18 hours at TA = 150° C, #6° C

When the hybrid process flow includes an operation in which the package
lead finish is changed prior to delivery of the hybrid (i.e., & solder
coating is applied), this operation shall be performed on the package
evaluation sample packages subsequent to the temperature aging.

Following the temperature aging (and the lead finish application, if
applicable) the sample packages shall be solderability tested in accordance
with method 2003 including 8 7 to 8 hour steam aging.

h. Seal. Seal tests shall be performed in accordance with MIL-STD-883, method
1014. 100 percent testing shall be performed on all devices betueen final
electrical test and external visual.

.2.1.3 Group C inspection. Group C inspection shall be performed only on the
1

nspection lot submitted for inspection and es required to evaluate or qualify

es Listed in 3.4.7. Group C inspection shall be performed in accordance with
MIL-STD-883, method 5008 and include die shear and wire bord strength tests as
follows. Sample devices for die shear and wirebond strength tests may be devices
from subgroup 3 or testing mey be performed in-line.

a. Group C sample selection. Samples for group C inspection shall be drawn
from the first inspection submitted.

b. Wire bond strength. One device minimum shall be tested to assure
conformance to the applicable requirements of MIL-STD-883, method 2011.
The device shall be preconditioned for one hour at 300* C minimum in either
air or an inert atmosphere. Sample criteria shall be based on the number
of wires pulled using a sample size(accept number) of 22(0) for class B
devices and & sample size(accept number) of 45(0) for class § devices.
Sample wires shall include one wire from each type transistor, diode,
capacitor, and resistor chip; 3 wires from each type of integrated circuit;
and 5 wires from package leads as applicable. For test conditions F and H,
test 3 dice for' each method of interconnection, or all flip chips and bean
tead dice, §f less. The minimum allowsble bond strength shall be one gram
for 0.001 inch aluminum or gold wire. For atuminum or gold wire with
diameters greater than 0.001 inch, refer to method 2011, table ! post seal
bond strength and use the bond strength value indicated minus one gram.

For gold or aluminum wire with diameters greater than 0.003 inch, refer teo
figure 2011-1 and use the post seal bord strength value less 10 percent.
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c. Die shear. Die shear testing shall be performed in accordance with
MIL-STD-883, method 2019. Testing shall be performed to a sample
size(accept number) of 22(0) based on elements. The shear sample shall be
uwniformly divided among all element types in the hybrid microcircuit and
shall be performed in a minimum of two devices. The sample shall include
as applicable typical resistor, capacitor, integrated circuit, transistor
and diode elements.

4.6.2.1.4 Group D inspection. This testing is accomplished during package
evaluation at incoming inspection and need not be repeated.

4.6.2.1.5 MNonconformance, Should failure occur in any of the above in-line
inspections, an enalysis to determine cause shall be performed and corrective
action, as necessary, shall be imposed. The cause of failure, applicable
corrective action, and disposition of product affected by the failure shall be
documented. This documentation shall be available for qualifying and acquiring
activity review.

4.6.2.2 Option 2 {method 5008). Optior 2 quality conformance inspection shall
be conducted in accordance with the applicable requirements of groups A, B, C, end
D of method 5008 of MIL-STD-883 tor the specific device class.

4.6.2.2.1 Group A electrical testing. Group A testing shall be performed in
accordarce with method 5008 of MIL-STD-833 and the applicable detail specification.

4.6.2.2.2 Group B jnspection. Group B inspection shall be performed or: each
inspection lot for each package type and lead finish in accordance with MIL-STD-
883, method 5008. The criteria for the internal visual and mechanical examination
shall be the general requirements for design and construction (see 3.5), the
requirements of the detail specification and confirmation that the actual device
construction is in accordance with the design documentation on file in accordance
with 3.5.5.

4.6.2.2.3 Group C inspection. Group C inspection shall be performed only on the
first inspection lot submitted for inspection and as required to evaluate or
qualify a change listed in 3.4.7. Group C inspection shall be performed in
accordance with MIL-STD-883, method 5008.

4.6.2.2.4 Group D jnspection. Group D inspection shall be performed on the
initial inspection lot and at intervals not exceeding 26 weeks for additional
inspection lots. Group D inspection shatl be performed in accordence with
MIL-STD-883, method S008. Sealed empty packages that have been subjected to the
handling and stress conditions of screening may be used for group D testing.

4.6.2.2.5 Nonconformance. Lots which fail subgroup requirements of group A, B,
C, or D may be resutmitted in accordance with the provisions of 4.3.3.1. A failed
lot which is reworked (see 3.7.2) or is rescreened (resubmittal to inadvertently
missed process steps is not considered & rescreen) may not be resubmitted to the
failed subgroups (snd must be counted as a failure) for periodic groups B, C, or D
quality conformance inspection coverages. The lot may be resubmitted only to the
failed subgroup to determine its own acceptance. If a lot is not resubmitted or
fails the resubmission, the tot shall not be shipped and the compliant marking and
all references to MIL-H-38534 shall be removed. Lots that are not resubmitted,
fail the resubmission, are withdrawn from compliant hybrid microcircuit
consideration, reworked, or rescreened (excluding resubmittal to final electrical
test when test conditions or limits are not changed) due to the failure of a PDA or
QCl requirement of this specification must be reported to the qualifying activity
within 30 days of such action. Confirmed lot failures on returned materials, shall
be reported to the qualifying activity within 30 days of such action. The
reporting of these lots shall be in written format and shaltl include the following
as applicable;
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a. Part number.

b. Inspection lot idéntification code.

c. fQuantity of lot.

d. Point of scrap in menufacturer's flow.

e, Test results and date of failure (including all rescreening, reworks and
resubmissions).

f. Reason for failure or scrapping including applicable test results.
9. Date of scrapping or withdrawal from compliant hybrid microcireuit.
h. Disposition action of affected lots.

NOTE: The qualifying activity reserves the right to request and receive
information concerning implementation of corrective actions and
justification for rework and rescreening.

4.6.2.3 Option 3 (method 5005). Option 3 quality conformance inspection shall
be conducted in accordance with the epplicable requirements of 4.5 of MIL-M-38510,
and groups A, B, C, and D of method 5005 of MIL-STD-883 for the specified device
class.

4.6.3 Retention of OML status. To retain QML status, the merufacturer shall
forward 2 report to the qualifying activity at 12 month intervals summarizing
activities associated with GML processes ancl materials. The qualifying activity
shall estsblish the initial reporting date. The report shall include the
fol lewing:

a. Ildentification by part number, date code, and quantity of lots that have
completed group A, B, C, and D inspections. Information should be
formatted such that the periodic QCl tests and lots represented by them
are clearly presented. When option 1 (in-line inspection} is performed,
information shall be orgenized to demonstrate in-line inspection coverage
for all compliant product.

b. A list of all GML processes ond materials for which there has been no
quality conformance inspection. The manufacturer shall certify that they
still have the capabilities and facilities to produce these items to the
qualified level.

c. A summary of failure analysis results and corrective action of failures
which result in changes to the manufacturer's QML listing.

d. Certification that the design and construction of all complient product
was verified and found to be identical to QML requirements and that the
cuality conformance inspection requirements have been satisfactorily met.

If the suwmery results indicates nonconformence with the requirements of
this specification, and corrective action acceptable to the qualifying
activity has not been taken, action may be taken to remove the failing
processes and materials from the OML. Failure to submit the sumary
report within 30 days of the 12-month period may result in loss of the
marufacturer's QML Llisting and certification.

If during two consecutive reporting periods, there hes been no quality
conformance inspection of product utilizing QML processes and meterials on
a certified line, the menufacturer may, at the discretion of the

qual ifying activity, be required to perform supplemental process

qual ification testing in accordance with MIL-STD-1772, section B.

&1
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4.6.4.1 Reasons for removal. A marnufacturer may be removed from the QML by the
preparing activity for any of the reasons listed below. Removal for any other
reason must be approved in advance by the Departmental Standardization Office of
the preparing activity.

a. The product or material offered under contract does not meet the
requirements of the specification, drawing or Starxardized Military
Drawing.

b. The memufacturer has terminated merufacturing the product or material
represented by the sample test specimen for which a QML listing was
granted.

c. The menufacturer requests that his company's name be removed from the
list.

d. One or more of the conditions under which certification and qualification
were granted have been vioiated.

e. The marufacturer has failed to notify the qualifying ectivity of a change
in design, material, manufacturing facility, process, or fabrication line.

f. An audit of marufacturing facilities and fabrication lines indicates

nomssnfnarmanca tn tha ornl irahlas enarificatinam
nonconformance to the sonlicshle spacification,

g. The manufacturer's name appears on the “Consolidated List of Debarred,
Ineligible, and Suspended Contractors,"

h. The manufacturer has failed to comply with the requirements for retention
of qualification, as stated in the specification.

4.6,4.2 MNotification of proposed removal. Excepting cases of immediate removal
for reasons ¢., g., and h. of 4.6.4.1, the manufacturer will be notified of the
proposed removal of his compeny from the list and the reasons for removal and be
granted at least 14 days from the date of the notifying letter in which to
respond. If removal is for reasons a., b., d., e., or f. of 4.6.4.1, the
manufacturer will be invited to furnish comment.

4.6.4.3 Notification of removal. After determination has been made to remove a
company from the List, the menufacturer will be sent a notification of removal and
his company will be deleted from the QML without delay.

P oammrm o B D — e o Py, P p— —

4.6.5 inspection of packefing. he sampling and inspection of the preservation,
packing, and container marking shall be in accordance with the requirements of
MIL-M-55565.

4.7 Data recording. The results of atl screening and quality conformence tests
and inspections and the results of all recquired failure analyses shall be recorded
and maintained in the manufacturer's facility in accordance with appendix A. Data
and reports required by the applicable acquisition document shall be submitted to
the acquiring activity. The dispogition of all lots or samples submitted for
screening (when PDA is specified) or quality conformance inspection shall be fully
documented and [ots which fail any specified requirement shall be recorded as
failed lots whether resubmitted or withdrawn. Disposition of resubmitted lots
shall likewise be recorded so that a complete history is available for every lot
tested from initial submission to final disposition including all failures,
resubmission, and withdrawals.

42




Downloaded from http://www.everyspec.com

MIL-H-38534

4.7.1 Screening test data for class S hybrid microcircuits. When specified in
the acquisition document, a copy of the attributes test data, a copy of the
variables data and the delta calculations resutting from the applicable delta
parameter tests before and after each burn-in, and a copy of the X-rays required by
the detail specification shall accompany each Lot of class § hybrid microcircuits
shipped. Unless otherwige specified in the acquisition document, the manufacturer
shall maintain one complete copy of all screening data for 5 years after delivery
of the parts. This data shall be legible and shall be correlatable to the
applicable part number, the lot date code, and the individual serial rmumber. The
data shall be verified by the manufacturer's quality assurance orgenizstion and
must bear evidence of such verification. )

5. PACKAGING
S.1 Packaging requirements. The requirements for peckaging shall be in

accordance with MIL-M-55565.
6. NOTES

(This section contains information of a general or explanatory nature that may be
helpful, but is not mandatory.)

6.1 Intended use. Hybrid microcircuits conforming to this specification are
intended for use for Government hybrid microcircuit application and logistic
purposes. For maximum cost effectiveness while maintaining essential quality and
reliability requirements, it is recommended that, for initial acquisitions for
original equipment complements, the device cless appropriate to the need of the
spplication (see 3.4) be acquired. For acquisition of spare parts for logistic
support, it is recommended that, unless otherwise specified, all hybrid
microcircuits be acquired to class B requirements.

6.2 Acquisition requirements., Acquisition documents must specify the following:

a. Title, number, and date of this specification.

b. 1ssue of DODISS to be cited in the solicitation, and if required, the
specific issue of individual documents referenced (see section 2).

~ mrt ™ "~
LB e

d. Title, nunber and date of applicable detail specification or drawing and
identification of the originating design activity.

e. Hybrid microcircuit finishes (See 3.5.8.3).
f. Product assurance level (See 1.1).
g. Change notification (i.e., who to contact).

6.2.1 Optional acquisition data. The following items are optional and
are only applicable when specified in the acquisition documents.

a. Recquirements for failure analysis.
b. Specisl requirements (See 30.4 of appendix C).
¢. Dispesition of semples (from group B, C, and D tests).

d. Requirement for qualification or QCI plan.
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4.3 Prenaration of datail nnpr\firn ionge. The items for the preparation of

detail specifications are listed in appende C of this specification.

6.4 Reeyaluation of lot guality. When deemed necessary, the purchase order may
specify detailed criteria for lot reevaluation and disposition. Government source
inspection procedures or resubmissions of failed lots shall not be considered as
reevaluation of lot quality but rather as a part of the initial quality conformance
procedure.

6.5 Subject term (key Hor_d) listing.

Adit

Burn-in

Class B

Class §
Clasgification
Comstruction
Custom

vEBTEN
Deviation

ESD

Element
inspection lot
Lead finish
Metallization
PDA

PIND

QML
Qualification
Repair

Rework

SPC
Screen(ing)
Seal
Substrate
Traceability
Workmanship

6.6 Definitions.

6.6.1 Catalog standard hybrid microcircuit. A hybrid microcircuit, the design
and right to the design (i.e., ownership, control, or proprietary rights), of which
are completely in the control of the device manufacturer, and is advertised and

mada suailahla ta sams apaniring .l-f'nlfru throumh tha nnh! ication and dictribution
SVEILaDLe I any acquining =it Tougn SLIoN anC CisTriutTIon

of product catelogs or product data sheets.
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6.6.2 Custom hybrid microcircuit. A hybrid microcircuit built in accordance
with this specification but for which the design is under the specification or
control of the purchaser or user of the hybrid microcircuit.

6.6.3 Case outline. The device configuration including dimensions and
dimensional tolerances. :

6.6.4 Device. A hybrid microcircuit.
6.6.5 Device type. A single specific hybrid micrecircuit.

6.6.6 Die family. All elements manufactured by the same basic process (e.g.,
Low power Schottky, HCMOS, FAST).

6.6.7T Film microcircuit (or film integrated circuit). A microcircuit consisting

exclusively of elements which are filme formed in-situ upon or within an insulating
substrate.

6.6.8 Microwave or R.F, hybrid. A hybrid microcircuit that requires one or more
of the following:

a. Input and output terminals or comnectors with matched irrpe&nce.l
b. uUse of specific impedance trensmission lines on an insulating substrate.

c. Device whose R.F. performence characteristics are affected by conductor
length, width, or topology.

6.6.9 Microelectronics. That area of electronic technology associated with or
applied to the realization of electronic systems from extremely small electronic
parts or elements.

6.56.10 Wicrocircuit. A smaii eircuit having a high equivaient circuit element
density, which is considered as a single part composed of interconnected elements
on one or more substrates to perform en electronic circuit function. (This
excludes printed wiring boards, circuit cards assemblies, and modules composed
exclusively of discrete electronic parts mounted on a non-ceramic substrate or

board.)
6.6.11 Monolithic microcircuit {or integrated circuit). A microcircuit

consisting exclusively of elements formed in-situ on or within a single
semiconductor substrate with at least one of the elements formed within the
substrate. »

6.6.12 Multichip microcircuit. A microcircuit consisting of elements formed on
or within two or more semiconductor chips which are separately attached to a
substrate or package.

6.6.13 Package type. Packeges which have the same case outline, configuration,
materials, finish, construction techniques and seal method.

6.6.14 Passive element. Planar resistors, capacitors, inductors and patterned
substrates (single and multilayer) and nonplanar chip resistors, cepecitors,
inductors, and transformers.

6.6.15 Pattern failure. Multiple hybrid microcircuit failures with the same
root cause.
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6.6.16 Qualified manufacturers List (ONL). A list of menufacturers, by name and
plant address, who have met the certification and qualification requirements stated
herein. The listing includes identification of the certified quality control level
{class S or B), qualified materials, and qualified menufacturing construction
techniques. QML is the accepted abbreviation for the term Qualified Marnufacturers
List.

6.6.17 Rodiation hardness assurance (RHA). The portion of product assurance
which insures that parts continue to perform as specified or degrade in & specified
manner when subjected to a specified rediation envirommental stress.

6.6.18 Repair. Repair is an operation performed on a nonconforming hybrid to
make it functionally usable but does not completely eliminate the nonconformence.

6.6.19 Rework. Rework is an operation performed on a .nonconforming hybrid that
restores all nonconforming characteristics to the requirements in the contract,
specification, drawing, or other approved product description.

6.6.20 Semiconductor element, Transistor or diode.

6.6.21 Source control document or drawing. The detail drawing or specification
prepared by the contractor and approved by the acquiring activity which contains
the detailed performance and test requirements specific to a hybrid microcircuit
type (see appendix C).

6.6.22 Substrate. The supporting material upon or within which the elements of
a hybrid microcircuit are fabricated or attached. Substrates may not have
conductor patterns or printed or deposited components.

6.6.23 Tracesbility. The ability to retrieve records as required herein (see
3.4.6).
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QUALITY ASSURANCE PROGRAM

10. SCOPE

10.1 Scope. This appendix contains details of the quality assurance program
requirements which serve as the basis for manufacturer certification and constitute
a precondition for hybrid microcircuit qualification. This appendix is a mandatory
part of the specification. The information contained herein is intended for
compt iance,

20. APPLICABLE DOCUMENTS
This section is not applicable to this appendix.
30. QUALITY ASSURANCE PROGRAM

30.1 Manufacturer certification. The merwfacturer shall establish, Tmplement,
end maintain a product assurance program in accordance with 30.1 through 30.1.3.9
(summarized in table IIl) in order to become a certified mamufacturer of hybrid
microcircuits. The manufacturer's guality assurance program shall demonstrate and
assure that design, manufacture, inspection, and testing of hybrid micrecircuits
are adequate to assure compliance with the applicable requirements and quality
standards of this specification and the acquisition documents. Where the
manufacture or any portion of the manufacturing and testing operation is other than
the manufacturer's facility, it shall be the responsibility of the menufacturer to
secure and prove the documentation and control of the quality assurance program as
described herein. The program shall be documented in these ways:

8. Design, processing, manufacturing, and testing instructions (see 30.1.1).
b. Records to be maintained (see 30.1.2).
c. Product assurance program plan (see 30.1.3).

All required documentation shall be available at, and continually effective in the
manufacturer's plant while producing hybrid microcircuits which are intended to be
offered for shipment as compliant devices. ALl required program documentation and
records shall be available for review by the qualifying or acquiring ectivity upon
request. The acquiring activity shall have access to nonproprietary areas of the
manufacturer's plant for the purpose of verifying its implementation, and the
qualifying activity shall have access to all areas of the manufacturer's plant for
the purpose of verifying its implementation. Personnel performing quality
functions shall have sufficient well defined responsibility, authority and the
organizational freedom to identity and evaluate quality problems and to initiate,
recommend, and provide solutions.

30.1.1 Design, processing, manufacturing, and testing instructions. The
marwfacturer shall have in effect documented instructions covering, as a minimum,
these areas:

a. Conversion of customer requirements into manufacturer's internal
instructions (see 30.1.1.1).

b. Personnel training and testing (see 30.1.1.2).

c. Inspection of incoming materials, utilities, and work in process (see
30.1.1.3).

d. Quality control operations (see 30.1.1.4).

47



Downloaded from http://www.everyspec.com

MIL-H-38534

APPENDIX A

e. OQuality assurance operations (see 30.1.1.5).

f. Design, processing, rework, tool and materials standards and instructions
{see 30.1.1.6).

9. Cleanliness and atmosphere control in work areas (see 30.1.1.7).
h. Design, meterial, and process change control (see 30.1.1.8).

i. Tool, gauge, and test equipment maintenance and calibration (see
30.1.1.9).

j. Failure and defect analysis and data feedback (see 30.1.1.10).

k. Corrective action and evaluation (see 30.1.1.11).

m. Schematics (see 30.1.1.13).
n. Electrostatic discharge handling control program (see 30.1.1.14).

Detailed requirements for coversge of these items are stated in 30.1.1.1 through
30.1.1.14. These requirements will normally be expected to be met by the
marnufacturer's standard drawings, specifications, process instructions, and other
established manufacturing practices. If particular requirements are not covered by
the manufacturer's established practices, suitable documentation shall be added to
satisfy those requirements.

30.1.1.1 Conversion of customer requirements into manufacturer's internal
instructions. The procedure by which customer requirements, as expressed in
specifications, purchase orders, etc., are converted into working instructions for
the manufacturer's personnel shall be documented.

30.1.1.2 Personnel training and testing. The motivational and work training and
testing practices, employed to establish, evaluste, and maintain the skiils of
persormnmel engaged in relisbility critical work shall be documented as to form,

content, and frequency of use.

30.1.1.3 Inspection of incaming materials, utilities, end work in-process.
Inspection operations shall be documented as to type of inspection, sampling and

tact nroacackirac. accantance raisction criteria  and fremwnewe af Lo
tect procecures, acceplance rejection crhiferig, ang Trequency of use,

30.1.1.4 Quality control operations. Quality control operations shall be
documented as to type, procedures, rating criteria, action criteria, records, and

frequency of use. The use of statistical quality control (SGC} and statisticel
process control (SPC) is strongly encouraged.

30.1.1.5 Quality assurence operstions. Ouality assurence operations shall be
documented as to type, procedures, equipment, judgment, and action criteria,
records, and frequency of use. The use of statistical quality control (SQC) and
statistical process control (SPC) is strongly encourasged.
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30.1.1.6 Desian, processing, manufacturing equipment, and materials
instructions. Device design, processing, manufacturing equipment and materisls

shall be documented in dresings, standards, specifications, or other appropriate
media which shall cover the requirements and tolerances for all aspects of design
ond menufacturing including equipment test and prove-in, materials acquisition and
handling, design verification testing and processing steps. As a minimum
requirement, detailed documentation must exist for the following items and must be
adequate to assure that quantitative controls are exercised, that tolerances or
limits of control are sufficiently tight to assure a reproducible high quality
product and that process and inspection records reflect the results actually
achieved:

a. Incoming materials control (substrates, packages, active and passive chips
or elements, wire, water purification, etc.).

b. Masking, photoresist, and mask registration.
c. Glassivation or passivation.

d. Metellization and film deposition.

e. Die, element, or substrate attachment.

f. Wirebonding.

9. Rework.

h. Sealing. .
30.1.1.7 Clesnliness and atmosphere control in work areas. The requirements for

cleaniiness and atmosphere control in each work area in which unsealed devices, or
parts thereof, are processed or assembled shall be documented. Air particle counts
shall be in accordance with Federal $tandard 209. The merufacturer

shall establish action and absolute control limits (at which point work stops until
corrective action is completed) based on historical data and criticalness of the
process in each particular area. For foreign meterial identification and control,

gee internal visual inspection requirements of MIL-STD-883 method 2017,

30.4.1.8 Design, material, and process change control. The methods and
procedures for implementation and control of changes in device design, material and

processing, and for making change information available to the acquiring activity,
when applicable, shall be documented.

30.1.1.9 Jool and test equipment majntenance and calibration. The maintenance
and calibration procedures, and the frequency of scheduled actions, for tools,

gauges, and test equipment shall be documented and in accordance with the
requirements of MIL-STD-45662.

NOTE: Corrective action specified in MIL-STD-45662 shall not require s
menufacturer to recall those hybrid microcircuit devices tested or
inspected on equipment found to be out of tolerance during calibration
provided the goverrment quality assurance representative has verified the
acceptability of the manufacturer's calibration and corrective action
procedures for equipment found to be out of calibration and the periodic
checking procedures for assuring scceptability of product between
calibration intervals. For major discrepencies, as determined by the
quality assurance representative, a written report shall be prepared and a
copy submitted to the qualifying activity detailing the circumstances and
corrective action.
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30.1.1.10 fajlure and defect analysis. and data feedback. The procedures for
identification, handling, and analysis of failed or defective devices and for
dissemination of analysis data shall be documented, including the procedure for
informing the qualifying activity of analysis results, when applicable.

30.1.1.11 Corrective action and evalustion. The procedure and responsibility
for decisions regarding the necessity for corrective action as a result of failure
or defect analysis, and for evalustion and approval of proposed corrective actions,
shall be documented. If the procedure for evaluation and approval of changes
proposed for other reasons, such as cost reduction or product improvement, differs
from the above, it shali also be documented.

30.1.1.12 ]ncoming, in-process, and outgoing inventory control. The methods and
procedures shall be documented which are used to control storage and handling of
incoming materials, work in-process, and warehoused and outgoing product in order
to achieve such factors as age control of limited-life materials, and prevent
inadvertent mixing of conforming and nonconforming materials, work or finished
product. Each erea shall maintain identity of work in process to facilitate access
by Goverrment source inspectors. In addition, for class S devices, tests and
inspections performed by the manufacturers on acquired materials and supplies shall
include verification of chemical, physical, and functional characteristics required
by manufacturer drawings and specifications. Procedures shall be prepered and
maintained for controlling the receint of acauired materials and supplies. The
procedures shall provide the following:

a. Withholding received materials or supplies from use pending completion of
the required inspection or tests, or the receipt of necessary reports.

b. Segregation and identification of nonconforming meterial and supplies from
conforming materials and supplies and removal of nonconforming
subassemblies and parts for class § Llines.

¢. ldentification and control of Limited-life materials and supplies,
d. ldentification and control of rew materials.

e. Assurance that the required test reports, certification, etc., have been
received,

f. Clear identification of materials released from receiving inspection and
test to clearly indicate acceptarnce or rejection status of material
nanding revieuy sction,

30.1.1.13 Schemetics. Schematics pertaining to the testing of hybrid
microcircuits shall be under document control. This includes device schematics,
burn- in schematics in accordance with the applicable detail military specification
for qualified product or those for which qualification test authorization has been
requested.

30.1.1.14 ESD handling control program. The ESD handling control program
docunentation shall be under document control. This includes methods, equipment

ard materials, training, peckaging, handling, and procedures for handling ESD
sensitive devices.
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30.1.2 Records to be maintained. The records required by this section shall be
continuously maintained during the manufacture of hybrid microcircuits which are
intended to be submitted for shipment as compliant devices in accordance with this
specification. The records pertaining to production processes, incoming and
in-process inspections and those pertaining to screening and quality conformance
inspection shall be retained for a minimum of five years (seven years for class §)
after performance of the inspections. Records shall be maintained as a minimum
for:

a. Personnel training and testing in accordance with 30.1.2.1 (1 year record

e b
TELETIL IV .

b. Inspection operations in accordance with 30.1.2.2 (1 year record retention
for production processes, incoming and in-process; 5 year record retention
for screening, qualification and quality conformance inspection).

c. Failure reports and analyses in accordance with 30.1.2.3 (5 year record
retention).

d. Initial documentation and subsequent changes in designs, materials or
processing in accordance with 30.1.2.4 (5 year record retention).

e, Equipment calibrations in eccordance with 30.1.2.5 (See MIL-STD-45662 for
records retention).

f. Process, utility, and material controls in accordance with 30.1.2.6 (1
year record retention).

g. Product lot identification in accordance with 30.1.2.7 (5 year record
retention).

h. Product traceability in accordance with 30.1.2.8 (5 year record
retention). Altered records shall not be considered acceptable data
unless documented instructions are followed which shall include:

- ab
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(1) Identification of individual meking new entry.

(2) Maintain identity of all original data entries ("white out" is not
permitted).

(3) Justification noted for change and verification by a second party (QA
shall verify screening, qualification and quality conformance
_inspection records) when change affects lot jeopardy (i.e., lot
originally considered to be rejected is changed to pess status),
j. For transferred date to new test record:
(1) ldentification of individuel transferring data.
(2) ALl original record entries shall be transferred.

(3) New test records entries shall be verified against the original
record by a second party.
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k. Computerized records are optional provided they clearly and objectively
indicate that all requirements of MIL-H-38534 have been met. The
computerized records for traceability, screening and QC inspection shall
be readily accessible and available to Goverrment personnel for review and
anh sppropriate electronic or hard copy provided to the qualifying activity
as required. The requirements below shall be met,

(1) Entry verification.
(a)} Each individual making entries shall be uniquely identified.

(b} All manually entered data shall be verified at the time of entry
by the same operator.

(c) ALl accepted transactions {i.e. entered data) shall be
identified by time/date of date/entry sequence to protect
against “out of sequence® entries. No recorded transactions
shall be deleted or changed.

(2) Control procedure for lot history records.

(a) Lot histories may be modified only by additions (f.e., original
entries plus corrective addenda).

(b) All corrective addenda shall meet all the requirements of (i)
above. :

{¢) Only limited designated operators shall be able to access lot
history computer records for corrective addenda. Documented
security procedures shall be followed to assure that limited
access is maintained (e.g., restricted terminals, passwords,
etc.).

(d) A quality assurance repregentative shall verify screening,
qual ification and quality conformance inspection records when
corrective addende affect lot jeopardy.

(3) Control of computerized lot history records.

(a) All computer lot history records shall have an accurate tape or
equivalent backup generated prior to lot shipment. Within 3
months of lot shipment, the backup record shall be transferred
to a secure location to be archived.

(b) These archived tapes or equivelent media shall be kept for a
minimum of 5 years.

30.1.2.1 Persomnel training and testing. Records shall cover the nature of
training or testing given, the date thereof by week and length in hours, and the
group of personnel given work training and testing. Records are required only for
product related training and testing as distinguished from safety, first aid, etc.
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30.1.2.1.1 Training of operators and inspectors. All critical processes and
production inspection shall be performed by persomnel who have been trained by the

manufacturer to perform their assignment task in accordance with manufacturer's
in-house standards, including a formel training (e.g., classroom or on the job
training supervised by a certified trainer) and test procedure to assure the
proficiency of each individual. Each individual shall be retested or retrained at
the end of a designated period or when personnel performance indicates poor
proficiency. Personnel shall not be used in critical processes or inspections
until the required level of proficiency has been demonstrated.

30.1.2.2 Inspection operations. Records of inspection operations shall cover
the tests or inspections made, the materials group (lot, batch, etc.) inspected,
the controlling documentation, the date of completion of inspection, the amount of
material tested, and acceptance, rejection, or other finel disposition of the
material.

30.1.2.3 Reports and snalyses of defective devices and failures. Records or

defective devices shall cover the source from which each device was received, the
test or operation during which failure occurred or defects were observed, and prior
testing or screening history of the device, the date of receipt, and the
disposition of the device. Records of failure and defect analyses shall cover the
nature of the reported failure or defect (failure or defect mode), verification of
the failure or defect, the nature of any device discrepancies which were found
during analysis (failure or defect mechanism), assigrment of the failure-
activating cause if possible, the date of completion of the analysis,
identification of the group performing the analysis, disposition of the device
after analysis, and the distribution of the record. The record shall also treat
the relationship of observed failure or defect modes in related lots or devices
and, where applicable, corrective action taken as a result of the findings.

30.1.2.4 Changes in design, materials, or processing. Records shall cover the
initial documentation and all changes, with the date upon which each change in
design, materials, or processing becomes effective for devices intended to be
submitted for quality conformance inspection under this specification. The
documents authorizing and implementing the change, and identification of the first
production or quality conformance inspection lot (as applicable) within which
product incorporating the change is included shall be maintained when the change
requires approval of the qualifying activity (see 3.4.1.3 and 3.4.7).

30.1.2.5 Equipment calibrations. Records shall cover the scheduled calibration
intervals for each equipment item, the dates of completion of actual calibration,
identification of the group performing the calibration, and certification of the
compliance of the equipment with documented requirements after calibretion, in
accordance with MIL-STD-45662.

30.1.2.6 Process, utility, and materials controts. Records shall cover the
implementation of devices such as control charts (e.g., X and R charts) or other
means of indication of the degree of control achieved at the points in the
material, utility, and assembly process flow documented in the manufacturing
instructions. Records shall also indicate the action taken when each out-of-
control condition is cbserved, and the disposition of product processed during the
period of out-of-control operation.
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30.1.2.7 Product lot identification. Records shall be maintained to identify
when each production or inspection lot was processed through each area. Records
shall be capable of identifying for each production or acceptance-inspection lot
(as applicable) of finished product, these items as a minimum:

a. The acceptance-inspection tests performed on the lot, and their resuits.
b. The serial numbers (when applicable) of all devices in the lot.

c. The date of completion of acceptence inspection of the lot.

d. Identification of the lot.

e. The pertinent associated detail specification under which inspection was

performed.
£ Eimul dinmmnitiam af dha |lnt fuithdosu mab scsnmbsd srcsmbady
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g. Acquiring activity source inspection consideration of the lot.
h. The number of devices, by device type, in each Lot at the time of seal.

i. Independently identify, by device type, the number of devices shipped and

rTE R o

the ruwber of devices in stock inventory.

30.1.2.8 Product tracesbility. The traceability system shali be maintained such
that the qualifying activity can trace and determine that the hybrid microcircuits
passed the applicable screening, quatifications and quality conformance inspections
and that the hybrids microcircuits were assembled on the proper certified assembly
Line.

30.1.3 Product assurance program plan (PAPP). The PAPP shall be established ard
maintained by the manufacturer, and shall be delivered to the qualifying activity
for review (prior to survey, when applicable) as a basis for merufacturer
certification in accordance with 3.4.1. The PAPF shall consist of a volume or
portfolio, or series of same, which will serve to demonstrate to the qualifying
activity that the manufacturer's understanding of a complete quality assurance
program, as exemplified by his documentation system, is adequate to assure
campliance of his product with the applicable specifications and quality-
standards. If the quality assurance progrem exemplified is applied consistently to
all product lines intended to be submitted for acceptance inspection under this
specification, only one PAPP ig required for each manufacturing plant; any
difference in treatment of different product Lines within a plant shall be stated
and exptained in the PAPP, or separate PAPPs prepared for such different lines,

The PAPP shall contain, as a minimum, these items (see table III):

a. Functional block orgenization chart (30.1.3.1).
b. Example of manufacturing flow chart (30.1.3.2).
¢. Proprietary document identification (30.1.3.3).

d. Examples of design, material, equipment, visual standard, and process
instructions (30.1.3.4).

e, Examples of records (30.1,3.5).

f. Examples of design, material and process change control documents
(30.1.1.8 and as required in 3.4.1.3 and 3.4.7.
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g. Examples of failure and defect analysis and feedback documents
(30.1.1.10).

h. Examples of corrective action and evaluation documents (30.1.1.11}.

i. Manufacturerts internal instructions for internal visual inspection
(30.1.3.6).

j. Examples of test travelers (30.1.3.7).

ction baseline (30.1

k. Examples of design and construction basetine {30.1.3.8).
l. Manufacturer's self audit (30.1.3.9).

Detail requirements for these items are described in 30.1.3.1 through 30.1.3.6,
30.1.1.2, 30.1.1.8, 3.4.1.3, 3.4.7, 30.1.1.10 end 30.1.1.11,

30.1.3.1 Functional block organization chart. This chart shall show, in
functional block-diagram form, the lines of authority and responsibility (both line
and staff) for origination, approval, and implementation of the several aspects of
the product assurance program. Names of the incumbents are not required in this
chart.

30.1.3.2 Exanples of manufacturing flow chart. The flow chart for all devices
shall reflect the complete menufacturing processes being used at the time and shall

show all manufacturing, inspection, testing and quality verification points and the
point where all materials or subassemblies enter the flow. The chart will identify
all major documents pertaining to the inspection of materials, the production
processes, the production environments and production controls which were used.

The documents will be identified by name and number. Changes approved thereafter
will be treated in accordance with the approved document change control procedures
in 3.4.7. For class § the menufacturers shall maintain a file or book of all
referenced documents noted on the flow chart, including in-house documents
referenced there for use by the qualification or certification teams and the
designated Government representative,

30.1.3.3 Proprietary document identification. A listing of proprietary
documents and aress shall be included in the program plan and maintained on 2
current basis (see 30.1).

30.1.3.4 Exomples of design, material, equipment, and process instructions. An
examnle of each tvpe of desion, material, eaquipment, visual standard, and process
instruction used in the manufacture of microcircuits intended to be submitted for
acceptance inspection under this specification shall be included in the program
plan. These may be either dummies or actual working documents, but shall in either

event show the form of the pertinent document; blank forms shall not be included.

30.1.3.5 Examples of records. Examples of records, complying with the
requirements of 30.1.3.4 for instructions, shall be inctuded in the program plan.

30.1.3.6 Manufacturer's internal instructions for internal visual inspection.
The manufacturer's internal instructions for internal visual inspection in
accordance with method 2017 and method 2032 of MIL-STD-883 for the applicable
device class, shall be included in the program plan.
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30.1.3.7 Examples of test travelers. Screening and groups A, B, C, and D test
travelers shatl be included in the progrem plan and maintained on current basis.
The test traveler utilized for quality conformance inspection lots may be the same
traveler as used for qualification lots. When in-line inspections are allowed
(i.e., alternate group A or B) the traveler shall include documentation of required
inspections. The test travelers shall include all mernufacturer imposed tests.
Alternative methods of meeting these requirements may be approved by the qualifying
activity. The test traveler shall include all the following minimm information:

a. ldentification as to whether the lot is qualification or QCI.

b. Name or title of operation and specification number of each process or
test.

c. ldentify part nurber, date code, and manufacturer internal lot
identification rnumber.

d. Date of test and operator identification.

e. Calibration control number or equipment identification of all mejor
equipment components used for test.

f. Quantity tested and rejected for each process or test and actual cquantity
tested if sampled.

8. Serial numbers of passing and failing devices when applicable.

h. Time in and out of process or test if critical to process or test results
{i.e., burn-in and 96 hour window).

i. Specific major conditions of test that are verifiable by operator
including times, temperature, rpm, etc. (required for MIL-STD-1772,
gsection B only).

j+» The percent defective calculated and the pattern failure analysis for
burn-in.

k. Burn-in or life test board serial number or test circuit identification
raber and revision.

L. All required variables data (see 4.6) except for electrical tests
(attachments permitted). Not required for QCI traveler.

m. For electrical tests, test program number and revision and identify when
variebles data is required.

30.1.3.8 Examples of design and construction baseline. The design and
construction baseline form (i.e., a listing of the process specifications to be
qualified through MIL-STD-1772, section B testing) shall be included in the
manufecturer's program plen and maintained under document control.

30.1.3.9 Manufecturer's seif sudit. The manufacturer's self audit which
identifies key review areas, their frequency of audit ard the corrective action
system to be employed when variations from approved procedures or specification
requirements are identified shall be incltuded in the program plan.
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40. SELF AUDIT REQUIREMENTS

40.1 Self eudit requirements. This portion of appendix A contains, details for
implementation of the minimum requirements to be used in the manufacturer's self
audit program. The intent of this self audit program is to assure continued
conformance to military specification requirements.

40.2 DEFINITIONS

40.2.1 Self audit. The performence of periodic surveys end reviews by the
device marufacturer's designated personnel to evaluate compliahce to miiitary
specifications.

40.2.2 Audit checklist. A form listing specific items which are to be audited.
40.3 GENERAL

40.3.1 Self audit program. The menufacturer shall establish an independent self
audit program under the direction of the quality organization to assess the
effectiveness of the manufacturer’s quality assurance system. The gelf audit shall
identify any deficiencies for resolution in the processing, testing, or deviations
from specification requirements. The self sudit shall also review eny differences
from the qualifying activity approved baseline, flow chart, test facility list,
etc.

40.3.2 Self audit representatives. The quality assurance representatives or
their designated appointees shall perform all self sudits. The designated auditors
shall be independent from the area being audited. If the use of an independent
auditor is mot practical, then as a minimum another individual should be assigned
to perticipate in the audit or review the resuits with the auditor from the area,
The auditors shall be trained in the area to be audited, in the applicable military
specification requirement and provided with an appropriate checklist for annotating
deficiencies., Prior to the audit, the assigned auditor shall review the previous
audit checklist to assure corrective actions have been implemented and are
sufficient to correct the deficiencies.

40.3.3 Audit deficiencies. All audit deficiencies shall be documented on the
appropriate checklist and a copy submitted to the department head for corrective
action. ALl corrective actions shall be agreed to by the quality organization or
Material Review Board.

40.3.4 Audit follow un. All sudit reports will be filed and maintained by the
quality organization. The quality organizatfon shall establish a procedure to
follow up on all audit deficiencies to assure that the corrective actions have been
implemented in a timely manner. A system (e.g., menagement review) shall alsec be
established to review the acceptability and timeliness of all corrective actions
and to determine if any deficiencies have repeated since the last required self
audit. If any deficiencies have occurred two or more times in the predetermined
time period, additional corrective actions shall be taken to assure immediate
correction of the problem and the qualifying activity shall be notified.

40.3.5 Audit schedules. The originel audit frequency shall be established by
the quality organization but in no case exceed one year for each ares, unless
authorized by the qualifying sctivity. Changes to the frequency of audit due to
being consistentiy above or beiow average performance on the seif audit shaii
require approval of the quality organization.
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40.3.6 Self audit areas. The self audit will be performed to assure conformance
to the checklist and military specification in at least the following areas:

Aress
Calibration Training
Fabrication Failure analysis
DI water controls Qualification/QCI system
Assenbly operations Document control
Electrical test besign change control
Test methods Incoming inspection
Envirommental control Inventory control and traceability

40.3.7 Self audit checklist. The sudit checklist shall be approved by the
quality organization and maintained under document contral., The checklist shall be
provided to the auditor prior to initiation of each self audit. The checklist

shall assure that the quality assurance system is adequate and followed by all
persornel in each area.

40.3.8 Deficiency review. The manufacturer shall submit to the qualifying
activity for review, any deficiencies that are considered major, eny deficiency
that has repeated within the specified time period and all corrective actions. The
qualifying activity may modify the frequency of the self audit or require
additional testing based on the data from the self sudit.
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Product assurance program recuirements.

In-house documentation
covering these areas

(30.1.12

In-house records
covering these areas

(30.1.2)

A program plan covering

these aress
(30.1.3)

Seif auwdit pian
covering these areas
(40.3)

c.

Conversion of customer
requirements into
manutacturer!s
internal instructions
(30.1.1.1)

Personnel training
and testing (30.1.1.2)

Inspection of incoming
materials and
utilities and of work
inprocess (30.1.1.3)

Qual ity-control
operations (30.1.1.4)

Quaiity assurance
operations (30.1.1.5)

Design, processing,
manufacturing

arn | Frwant ol
SRt 8N

materials instructions
€30.1.1.6)

Cleanliness and
atmesphere control in
work areas (30.1.1.7)

Design, material, and
process change control
(30.1.1.8)

Tool and test
equipment maintenance
ard celibration
(30.1.1.9)

c

Persomel train-
ing and testing

F£TN A D &
[ L - B ]

. Inspection

operations
(30.1.2.2)
Failure and
defect reports
and analyses
(30.1.2.3)

Change in design,
materials, or
processing
(30.1.2.8)

Equipment
calibrations
€30.1.2.5)

Process utility
and material

rantrole
conirols

(30.1.2.6)

Product lot
identification
(30.1.2.7)

Product
traceability
(30.1.2.8)

a. Functional block

organization chart

FEMH 4 T AN
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. Examples of

manufacturing flow
chart (30.1.3.2)

. Proprietary-document

identification
€30.1.3.3)

d. Examples of design,

material, equipment,
and process
instructions
(30.1.3.4)

e. Examples of records

(30.1.3.5)

f. Examples of design,

material and process
change control
documents (30.1.1.8)
and as required in
3.4.1.3

- d. Examples of failure

and defect analysis
and data feecback
documents (30.1.1.10)

h. Examples of corrective

action and evaluation
documents (30.1.1.11)

i. Marufacturer's

internal instructions
for internal visual
inspection (30.1.3.6)

a. Self audit program
€40.3.1)

b. Self audit repre-
sentatives (40.3.2)

c. Audit deficiencies
(40.3.3)

d. Audit follow-up
(40.3.4)

e, Audit schedules
€40.3.5)

f. Self audit areas
(40.3.6)

g. Self audit checklist
(40.3.7)

h. Deficiency
review (40.3.8)
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Product assurance program reguirements - Continued.

In-house documentation
covering these areas
(30.1.1)

In-house records
covering these areas
(30.1.2)

A program plan covering
these areas
(30.1.3)

Self audit plan
covering these areas
(40.3)

J. Failure and defect
analysis and data
feedback ¢(30.1.1.10)

k. Corrective action and
eveluation (30.1.1.11)

l. Incoming, in process,
and outgoing inventory
controi {30.1.1.12)

Schematics (30.1.1.13)

ESD handling control
program (30.1.1.14)

j. Examples of test
travelers (30.1,3.7)

k. Examples of design and
construction baseline
(30.1.3.8)

L. Manufacturer's self
audit (30.1.3.9)
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STATISTldL SAMPLING, TEST AND INSPECTION PROCEDURES
10. SCOPE

10.1 Scope. This appendix contains statistical sampling qualification
procedures used with hybrid microcircuits. This asppendix is a mandatory pert of
the specification. The information contained herein is intended for compliance.

20. APPLICABLE DOCLMENTS

This section is not applicable to this document.

30. GENERAL

30.1 Dpefinitions. The following definitions shall apply for all statistical
sampl ing procedures:

a. PDA series: The percent defective allowsble (PDA) series is defined as
the foll.oumg decreasing series of PDA values: 50, 30, 20, 15, 10, 7, 5,
3, 2, 1.5, 1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1.

b. Tightened PDA inspection: Tightened PDA inspection is defined as
inspection performed using the next PDA value in the PDA series which is
lower than that specified.

¢. Acceptance mumber (c): The acceptance nurber s defined as zero.
d. Rejection number (r): Rejection number is defined as one or more.

30.2 $ymbols. The following symbols shall apply for all statistical sampling
procedures:

a. c: Acceptance number,

b. r: Rejection rumber.

40.1 General. Statistical sampling shall be conducted using & sample size
(accept number) method as specified in Table IV herein. The procedures specified
herein are suitable for all quality conformance requirements. For reevaluation
purposes, see &.4.

40.1.1 Selection of samples. Samples shall be randomly selected from the
inspection lot or inspection sublots. For continuous production, the manufacturer,
at his option, may select the sample in a regular pericdic manner during
menufacture provided the Lot meets the formation of lots regquirement.

40.1.2 Failures. Failure of s unit for one or more tests of a subgroup shall be
charged as a single failure.

40.2 Single-lot sampling method. auality conformance inspection information
(sample sizes and number of observed defectives) shall be accumulated from a single
inspection Lot to demonstrate conformance to the individual subgroup criteria.
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40.2.1 Sample size. The somple size for each subgroup shall be determined from
table IV and shall meet the specified sample size (accept number).

40.2.2 Acceptance procedure. If zero failures are found in the initial sample
of the required sample size, the lot shall be accepted. 1f the observed rumber of
defectives from the initial sanple is greater than zero, a second sample of double
the initial sample size may be selected from the original sub(lot). The sub(lot)
may be accepted if zero defectives are observed in this double-size sample.

40.2.3 One hundred percent inspection. Inspection of 100 percent of the lot
shall be allowed, at the option of the manufacturer, for any or all subgroups other

than those which are called "destructive®. 1f the observed percent defective for
the inspection lot exceeds the specified PDA series value for the sample size
specified, the lot shall be considered to have failed the appropriate subgroup.

100 percent sampling is required where Lot size is smaller then the required sample
size with zero defectives allowed. Resubmission of lots tested on a 100 percent
inspection bases shall also be on a 100 percent inspection basis and in accordance
with the tightened PDA inspection criteria (see 30.1b).

TABLE V. Sample size (accept rwwber) sampling plan. 1/ 2/

Minimum size of sample to be tested to assure, with a 90 percent confidence, that a lot having
percent defective equal to the specified sample size (accept number) will not be accepted (single
sample)

PDA series 50 30 20 15 10 7 5 3 2

Minimum sample size (accept number)

Accept rumber
c=0, rz1 5¢0) 8¢0) 1M 15¢0) 22(0) 32(0) 45(0) T6¢0) | 116¢0)
PDA series 1.5 1 0.7 0.5 0.3 0.2 .15 0.1
Minimum sample sizes (accept number)
Accept nunmber -
c=0, rz1 153¢0) | 231¢0) | 328¢0) | 461(0) | 767¢0) | 1152(D)| 1534¢0)| 2303(0)

1/ semple sizes are based upon the Poisson exporential biromial timit.

2/ In this specification Lot Tolerance Percent Defective (LTPD) has been replaced with sample size
(accept number) where the accept rumber is zero. Where reference is made by unrevised test methods
of MIL-STD-883 to an LTPD value, that value shall be found in the PDA series and the sample size
shall be the value immediately below the PDA series value. The accept number shall always be zero.
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REQUIREMENTS FOR THE PREPARATION
OF
SOURCE CONTROL DOCUMENTS OR DRAWINGS

10. SCOPE

10.1 Scope. This appendix contains the detsils of source control documents or
drawings (SCD) and detail element specifications or drawing requirements needed to
define individual hybrid microcircuit types, families, or elements for acquisition.
This sppendix is a mendatory part of the specification. The information contained
herein is intended for compliance.

20. APPLICABLE DOCUMENTS
This section is not applicable to this appendix.
30. GENERAL

30.1 Contractor- red hybrid microcircuit SCD's. Contractor prepared SCD's
for hybrid microcircuits shall be prepared in military format and shall utilize
relevant portions of this specification. Contractor-prepared hybrid microcircuit
$tD's shall be approved by the acquiring activity as acceptable for the
requirements of a specific contractor order at the time of acquisition.

30.2 Applicable documents. Hybrid microcircuit SCDs shall comply with the
requirements of MIL-STD-883, MIL-STD-1331, and this specification.

30.3 Content and formet. The hybrid microcircuit SCD shall be prepered in a
format and contain details so as to clearly identify which perameters, limits, and
conditions of test shall be applied in response to sny given requirement of this
specification (i.e., qualification, quality conformance inspection, screening,
etc.). ALl parameters, Limits, and conditions of test which reflect the intended
functions of the hybrid microcircuit and which are characteristic of the hybrid
microcircuit shall be specified.

30.4 Special requirements. Any special requirements (e.g., extended or
accelerated reliability demonstration tests) shall be stated in the hybrid
microcircuit SCD or acquisition document. The hybrid microcircuit SCD shall
specify the basis for sample selection, sample size, test conditions, accept or
reject criteria, failure anslysis or reporting and inspection status
(qualification, quality conformance groups A, B, C, D or screening) as applicable.

30.5 Contractor-prepered detail element specifications or drawings.
Contractor-prepared specifications for the elements (substrates, semiconductor
chips, packages, -etc.) used in the manufacture of hybrid microcircuits shall be
prepared in military formet and shall be approved by the acquiring ectivity as
acceptsble for the requirements of a specific contractor order at the time of
acquisition.

40. SPECIFIC REQUIREMENTS

40.1 Individual item requirements. The hybrid microcircuit SCD or element
drawings shall cover the items listed in a through n below:

a. Part number of the applicable detail specification {including date and
revision letter, if applicable).

b. Design, tonstruction, and physical dimensions (see 3.5).




Downloaded from http://www.everyspec.com

MIL-H-38534

APPENDIX C

c. Special marking provisions (see 3.6).
d. Acceptance rumbers as spplicable.
e. ldentification of the following electrical test parameters:
(1) Pre burn-in (if applicable).
(2) Final electrical.
(3) Group A.
(%) End points for groups C and D (if applicable).
f. Specify whether the case is conductive or nonconductive.

g. For metal cases, specify whether the case is connected to the ground lead
or to eny pert of the device.

h. Delta Limits

i. Burn-in and life test circuits

J. Schematic diegrem

k. Lead degignations and internal connections
l. Test circuits

m. Electrostatic sersitivity

n. Radiation Hardness assurance (as applicable)
0. Test data {variables or attributes)
p. Pre/post burn-in test parameters

40.2 MIL-STD-BA3 details. In addition to the items Listed in 40.1, the
applicable details required by MIL-STD-883 shall be listed in the SCD.
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