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FOREWORD

The purpose of this standard is to establish requirements and criteria for
certification (as required by MIL-M-38510). Definite criteria will assure that
microcircuits are manufactured under conditions which have been demonstrated to be
¢apable of continuously producing highly reliable products. This is5 accomplished by
evaluating the manufacturer's capability for attaining statistical control of
critical parameters and continuous fmprovement of process capability. Certification

and the maintenance thereof is a prerequisite to microcircuit qualification and is
performed in advance and independent of procurement.
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1. SCOPE

* 1.1 Scope. This standard establishes the minimum requirements for the
certification of manufacturing facilities/lines(s) used in fabricating, assembling,
and testing high reliability JAN microcircuits in accordance with MIL-M-38510. This

includes plant facilities, equipment, materials, personnel training, process
controls, testing, and documentation.

2. REFERENCED DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. Unlass otherwise specified, the
following specifications, standards, and handbooks of the issue listed in that issue
of the Department of Defense Index of Specifications and Standards (DODISS) specified
in the solicitation form a part of this standard to the extent specified herein,

SPECIFICATIONS
MILITARY

MIL-M-38510 - Microcircuits, General Specification for

STANDARDS
FEDERAL
FED-S5TD-209 - Clean Room and Work Station Requirements,
Controliled Environment
MILITARY

* DOD-STD-1686 - Electrostatic Discharge Control Program for

Protection of Electrical and Electronic Parts,

Assemblies and Equipment (Excluding Electrically
Initiated Explosive Devices

MIL-STD-883 - Test Methods and Procedures for Wicroelectronics

MIL-STD-977 - Test Methods and Procedures for Microcircuit Line

Certification

HIL-STD-45662 Calibration Systems Requirements

HANDBOOKS
MILITARY

* DOD-HDBK-262 - Electrostatic bDischarge Control Program for
Electrical and Electronic Parts, Assemblies and
Equipment

* MIL-HDBK-279 - Total Dose Hardness Assurance Guidelines for
Semiconductor Devices and Microcircuits

* MIL-HDBK-280 Heutron llardness Assurance Guidelines for
Semiconductor Devices and Microcircuits

* MIL-HDBK-339 - Custom Large Scale Integrated Circuit Development

(USAF)

and Acquisition for Space Vehicles

1
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2.1.2 Other Government documents, drawings, and publijcations. The following other

Government documents, drawings, and pubtications form a part of this standard to the
extent specified herein,

Defense Nuclear Agency (DNA) Document

* BHMA-TR-86-38 - Hardness Assurance Guidelines for MIL-HDBK-339
{USAF)

(Copies of specifications, standards, drawings, handbooks, and publications
required by contractors in connection with specific acquisition functions should be
obtained from the contracting activity or as directed by the contracting officer.}

2.2 O0rder of precedence. In the event of a conflict between the text of this

standard and the references cited herein, the text of this standard shall take
precedence.

3. DEFINITIOQHNS

3.1 Definitions. In addition to the definitions specified in MIL-M-3851Q, the
following definitions apply:

¥ 3.1.1 Certification. The process by which a qualifying activity or certification
team determines on the basis of a survey that a manufacturer's facility(ies)/lines
are in compliance with the applicable requirements so that the manufacturer is
eligible to qualify product manufactured on those facilities/lines. The written
notification of such eligibility constitutes certification,

3.1.2 Certification team. The Government qualifying activity's deswgnated

representative{s} charged with the responsibility of auditing a manufacturer's
facility/line.

* 3.1.3 Facility. Equipment, documentaticn, and services used to support the
manufacture, assembly, testing, and shipping of microcircuits.

3.1.4 Microcircuit technology. A group of microcircuits which are manufactured on
the same 1ine using the same materials, procedures, and similar eguipment, such as
TTL, CMOS, NMOS, etc. (see MIL-M-38510, appendix E}.

* 3.1.5 Line. A collection of designated wafer fabrication, assembly, and test
equipment, and organizational structure used to manufacture microcircuits in
accordance with specific process flow.

4. GENERAL REQUIREMENTS

* 4.1 Requirements. The following requirements are applicable for the cert1f1cat1on
ef product assurance levels for JAN microcircuits as SﬁEC'lfll:d in MIL-M-38510. The

qualifying activity shall determine the adequacy and conmpliance .to the requirements
and shall report their findings and recommendations to the manufacturer.

* 4.1.1 Pre-audit information submission. The manufacturer may be required to
submit to the qualifying activity the information required in 4.1.1.1 through
4.1.1,13 for review and appreval prior to the initial audit. At Yeast ane JAN
product, which is intended for manufacture on each line to be certified for each
~particular process, shall be identified. A milestonc chart for qualification per
MIL-M-38510 shall be supplied. A pre-audit information letter shall be issued by the
qualifying activity to the manufacturer under consideration for certification.
Additional items may be requested by the qualifying activity, however,

pre- audit information is listed bhalow:

* 4.1.1.1 Quality assurance program plan. The plan shall be in accordance with and
cross-referenceed to the app11cag|e paragraphs of MIL-M-38510, appendix A. The
manufacturer's flow chart for the line must be complete, current, and accurate and
shall contain, as a minimum, the type of information as shown in the example on
figure 1 for all processes to be certified.

the primary
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*4.1.1.1.1 Process flow charts and Yot travelers. Process flow charts (e.q., see
figure 1) and 7ot travelers, as required by the qualifying activity, shall be
submitted for wafer fabrication, assembly, screening (in accordance with MIL-STD-883,
method 5004 or 5010 as applicable), and groups A, B, €, D and E (if applicable) tests
(1n accordance with MIL-STD-883, method 5005 or 5010 as applicable). The
manufacturer‘s flow chart for each line to be certified must comply with the
requirements of MIL-M-38510, appendix A, 30.1.3.2. Lot travelers may be used in lieu
of flow charts if the lot travelers contain the required flow chart information.

4.1,1.2 Calibratfon information.

*4.1.1.2.1 Calibration system description. The system description shall be in

accordance with and cross-referenced to H10-5TD-45662 requirements using appendix A
herein or equivalent.

* 4,1,1.2.2 Calibration laboratories Jist. The 1ist shall include names and
addresses of all calibration Jaboratories utilized, The test laboratory must verify
that the calibration laborateries utilized are, in fact, capable of performing the
required services {see 5.7.1 of MIL-STD-45662).

* 4.1.1.3 Test procedures. A1l test procedures for which Taboratory suitability is
to be issued by the qualifying activity shall be cross-referenced to the applicable
MIL-STG-883 test methods and submitted. If the quality contro! personnel use a
different document(s) than the manufacturing personnel, both sets of documents shall
be cross-referenced to the applicable MIL-$STD-883 test methods.

4,1.1.4 Testing information. The

following test information shall be made
available to the qualifying activity:

4.1.1.4.1 Device type information. The manufacturer's part number and military
part number{s} [if available} of the device typel(s) to be qualified are to be listed
{(in accordance with the detail Military Specification). IFf the detail military
specification is pot in final form, this information shall be supplied as called out
in the proposed or initial draft of the detail military specification,

* 4.1.1.4.2 Test equipment suitability. The manufacturer shall have a documented
system in operation which assures the suitability of equipment and associated

calibration standards used for the screening qualification and quality conformance
inspections.

* 4.1.1.5 Verification procedure documentation. The manufacturer shall supply, as
required by the qualifying activity, thé procedures which are used internally to
verify that the electrical test programs, switching and special schematics, and
burn-in schematics are in accordance with the specification requirements.

* 4.1.1,6 Samples. The manufacturer shall supply representative samples of the

package types and device types, including drawings and material specifications, which
are intended for production on the line to be certified,

* 4,1,1,7 Audit basetine sheet. Form DESC-EQM-42 {appendix C}, sections I and 11,
shall be current and compTete for each line and technology for which the manufacturer
is seeking certification. This shall be verified prior to the certification audit,

*4.1.1.8 Quality conformance inspection {QCI}. A documented QCI procedure shall be
submitted which incTudes a Sample selection process and notification of lot fa{lure.

* 4.1.1.9 Electrostatic discharge (ESD) control. A documented ESD handling and
control procedure in accordance with 5.1.11 shall be submitted.

* 5.1.1,10 Self-audit. A documented self-audit procedure in accordance with
MIL-M-38510, appendix A shall be submitted. A guide for a self-audit checklist may
be obtained from the qualifying activity.
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PRODUCT FLOW OPERATION TITLE SPECTFICATION NO.
. ﬂ \/ Substrate inventory M & SS 341, Q & R 3540
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Wafer clean ---------euueo LIN 4547
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Develop inspect ----------- LIN 7820, Q & R 6555, Q & R 6570

@ Quality contrel inspection
[::] Production inspection

(-) Production

g

Recorded

NOTES:

1. Specification revisions and dates must be current at the time of audit. This information shall not
be placed on the flow chart. However, this information must be made available to the certification
team during the audit.

This flow chart is not complete and is used as an example to show the type of information
which shall be included.

2.

FIGURE 1. Typical process flow chart.
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* 4.1,1.11 Distributor audits. When applicable a documented distributor audit
procedure in accordance with MIL-M-38510, 3.3.1, 4,1.5, 4.1.6, and appendix A, 30.1.1
shall be submitted. The procedure shall contain provisions for ESD handling,
repackaging, storage and product retest. The results of the Yast two distributor
audits performed shall be available at the manufacturer's facility for review.

* 4,1,1.12 Current dénsity. For each different product line, facility, or

technology to be certified, a current density calculation procedure in accordance
with MIL-M-38510, 3.5.5 shall be submitted.

* 4.1,1.13 Radiation hardness assurance {RHA} program. WHhen applicabie, a
documented RHA program plan in accordance with 5.2.18 shall be submitted.

* 4,1.2 Manufacturer audit. The qualifying activity shall audit the manufacturer's
facility(ies) and line{s). The purpose of the audit is to determine that the
controls imposed on manufacturing, inspection, and testing of JANl microcircuits are

sufficient to assure conformance with the requirements of MIL-M-38510 and this
standard.

* 4,1.2.1 Capability demonstration. Evidence shall be shown to the qualifying
activity during the audit that the certification requirements herein are being
regquiariy met in production, The manufacturer shall provide {or make available for

review during the audit of each line} representative samplie(s), data, and
documentation as required.

4.1.2.2 Audit report. The qualifying activity will report the results of the
audit to the manufacturer.

* 4.1.3 Certification. Certification is valid until terminated by written
notification from the qualifying activity. Throughout the duration of the
certification, the manufacturer is subject to a periodic reaudit approximately every

two years and a more frequent review by the qualifying activity or its
representatives.

4.1.3.1 Loss of certification. The manufacturer may lose certification for
failing to complty with the requirements of MIL-M-38510 or this standard.

4.1.3.2 Reinstatement of certification. Manufacturers may have certification
reinstated by successfully completing all the requirements referred to in MIL-M-38510
+hic . = .

] * k £ - * b maratd Farynn~ 2k s das e AL s L g
and this standard, or such portions thereof as the quatifying activity may direct in

order to remedy the deficiencies leading to the loss.

5. DETAIL REQUIREMENTS
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* 5.1.1 Documentation., DOocuments which specify materials, calibration techniques,
processing, tests and measurements, conrtrols, and procedures shall be maintained in
accordance with appendix A of MIL-M-38510. These documents shall cover all process
steps to be certified. The documentation shall be readily available to the operating
personnel at all times. It shall be made availahle to the qualifying activity for

the purpose of verifying its existence, coverage, implementation, and adequacy.

* 5,1.1:1 Lot traveler. A lot traveler shall be used for each lot, sublot, or
split. The Tot travelers shall include as the minimum: ‘ltot identification,
operation, identification of ¢ritical equipment when an equipment option is available
fclass S only), quantity in and out , date of -operation, PDA {when applicable), and
unique operator identification. In addition, the test lot traveler shall be in
accordance with MIL-M-38510, appendix A, 30.1.3.7,

* 5,1,1.1.1 Wafer lot acceptance for class 5. A,form which contains the data
required by method 5007, MIL-STD-883 shall be utilized for each wafer lot.

* 5.1.1.2 Statistical process control (SPC) program. The manufacturer's SPC progran
per MIL-4-385i0, 3.4.1.2.6 shall be documented and available for review by the
qualifying activity during the audit. A planned 5P mjlestone schedule and progress
reporting system shall be developed and made available for review.
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* 5.1.1.2.1 SPC tools. SPC tools, which are used to summarize data and to aid in
the SPC analysis of a given manufacturing process, shall be maintained at operations
where inspections or measurements are performed (e.g. dimensions, strengths,
thicknesses, resistivity). Examples of SPC tools shall include, but are not limited
to, the following: histograms, pareto analyses, scatter plots, check sheets, countrol
charts, cumsum charts, and cause and effect diagrams. Where control limits {trends),
absolute specification or baselined 1imits are exceeded, the manufacturer shall
document the product disposition and corrective action taken. If absolute .
specification or basetined limits (appendix C) are exceeded, {other than rework
allowed by MIL-M-38510), the product must be dispositioned as non-JAN. The records of
SPC tools shall be readily available during the audit.

* 5,1.1.3 Equipment maintenance and catibration. The procedures, records, and
calibration facility Yocation for the performance of preventative maintenance and

recalibration (including recall cycle) and repairs shall be specified in accordance
with MIL-M-38510, appendix A, 30.1.1.9 and 30.1.2.5,

* 5.1.2 Contvol of inconing wmaterials.
accomplished using one of the Followina:

Control of incoming wmaterials shall be

* 5.1.2.1 Incoming inspection. Methods and procedures used to control inspection,
storage, and handling of incoming materials shall be documented, Records shall be
provided which verify that materials used in production meet the requirements of the
manufacturer's specifications and of the general and detail MIL-M-38510
specificatfons. As an example the following items shall be covered:

* 5.1.2.1.1 Substrate, Thickness, flatness, surface orientation, conductivity type,
resistivity, visual examination, surface quality after defect etch, and oxygen and
carbon content.

* 5.1.2.1.2 8Bond wire., Composition, uniformity, hardness, diameter, elongation,
tensile strength, and purity.

* 5.1.2.1.3 Metal. Composition, and.purity.

* 5.1.2.1.4 Package material and lead frames. Dimensions, composition, Tead

integrity test, material purity, plating, underplating, and tolerances where
applicable.

* 5.1.2.1.5 Chemicals, photoresists, and gases. Composition, purity, and grades.

* 5.1.2.1.6 Masks. Geometry {lines, gaps, tolerances), pinholes {density, size,
distribution), scratches, edge raggedness, and level overlay.

* 5.1.2.2 Vendor quality system certification. As an alternative to the
requirements of 5.1.2.1, the vendor qualify system certification may be used to
ensure the quality of incoming supplies. This system requires validation of the
vendor's quality system, staff capabilities, equipment controls, facilities, and
record procedures. This method may replace the microcircuit manufacturer’s incoming
inspection, It shall consist of, as a minfmum, the evaluation of the vendor's
inspection data, process control statistics, and calibratfon records, including a
correlation of the vendor's measurements to the microcircuit manufacturer's fncoming
inspection procedures. Microcircuit manufacturers shall periodically verify the
vendors quality system. This shall include random measurements to verify
correlation, periodic vendor facility audits, and receipt of € of A or € of C.

ATl aspects of the program shall be documented, including methods, criteria, and
evaluation or audit procedures, Both partfes shall maintain records to verify that

the incoming material consistently meets the requirements of the microcircuit
manufacturer's specifications. ) i

The vendor is defined as all suppliers or manufacturers of incoming supplies to the
microcircuit manufacturer. In the case of more than one vendor, for example, a
manufacturer and a packager, both must be certified. Suppiies include, but are not

limjted to, package piece parts including bonding wires and preforms, chemicals,
masks, gases, and silicon.
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5.1.3 Calibration. Calibration shall be in accordance with MIL-35TD-45662.
Certificates showing traceability to the National Bureau of Standards (NBS) are to be
maintained current at the manufacturer's plant and avaflable at the time of audit.

5.1.4 Environmental control. Specify, control, and record the relative humidity,
temperature, and particie count for each critical process step (e.g. wafer
fabrication, assembly). The procedures and techniques for measuring these
environmental parameters and limits shall be documented. The precedures shall
contain corrective actions for out-of-tolerance environmental conditions. Particle
counts shall be in accordance with Federal Standard 209,

* 5,1.5 Dejonized water control. Specify, measure, control, and record the purity
of water in terms of: minimum resistivity {control and absolute specifications
limits}) at 25°C, maximum total organic carbon (T0C), maximum bacteria count,
maximum total dissolved silica, maximum particulates, and maximum residue.

3 imn £ TAM o PR
£.1.6 Electrical testug TOF vAw W GQUIFCUTYL

* 65,1.6.1 Hardware. A1l electrical test equipment and fixtures used for testing JAN
microcircuits shall be suitable to meet applicable test conditicns. Setup,
operation, and verification procedures for each operation/equipment shall be made
available during the audit. Test equipment shall be verified in accordance with
MIL-M-38510, paragraph 4.3.6. In addition all test equipment without self-test
capability shal!l be verified for each device type to be tested prior to and after

testing. 1In the event of a verification failure, a procedure for traceability,
recovery, and retesting of all units tested since the last successful verification is
required.

This procedure shall also provide for the detailed disposition of failed
device(s) or lots(s).

5.i1.6.2 Programs and tapes. Test programs and corresponding tapes shall meet the
requirements of the detail microcircuit specifications. A system shall be documented
which ensures that, if a specification is revised, the corresponding program{s) and
tape(s) are also changed, and that the correct program is used.

5.1.7 Environmental testing for JAN microcircuits.
equipment and Tixtures used for testing JAN microcivcuits shall be suitabl
applicable test conditions. Setup and operation procedures for each
operation/equipment shall be made available for determination of adequacy.

-

A1l environmental test
& to

s
vomee L

5.1.8 Failure analysis. Failure analysis and corrective actions shall be
performed and documented in accordance with MIL-M-38510.

5.1.9 Handling of wafers, substrates, and tools. Provisions shall be made for the

careful handiing of wafers, substrates, tools, fixtures, etc. used in the production
cycle to prevent damage and contamination.

* 5.1.10 Training. Procedures and records of training for operators and inspectors
shall be made available for review by the qualifying activity and shall be in

@ccordance with MiL-M-385i0, appendix A, 30.1.1.Z and 30.1.2.1,

* 5.1.11 Electrostatic discharge (ESD) control program. The ESD contrel program
procedure shall be documented and implemented in accordance with MIL-M-38510, 4.4,2.7

and appendix A, 30.1.1.14. The €50 control program shall be made avajlable to the
qualifying activity.

The ESD control program shall incorporate failure analysis feedback. The

manufacturer shall be responsible for assuring that it's distributors implement and
maintain ESD controls.

Definitions specified in the ESD confro1 program shall be in accordance with
MIL-M-38510 and DOD-HDBK-263 as applicable. ODOD-HDBK-263 and b0OD-STD-1686 are
recommended as guides in establishing the ESD control program.
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* 5.2 Class B line requirements. The following processes shall be documented and
controlTed, incTuding accept/reject criteria, and are applicable to the certification
of & Tine on which the manufacturer intends to produce class B JAN microcircuits.

Additionally, the manufacturer must meet the requirements of sections 4 and 5.1 of
this standard.

5.2.1 o0Oxidation and deposition. Tach combination of materials iSio0g, Si3N$,
Al,03) formed on the Substraté or wafer shall be identified and the methods o

formation (thermal oxidation, sputtering) shall be specified. Equipment, thickness,
and tolerances shall be specified and controlled. :

5.2.2 Patterning. Techniques (photolithography, beam)} and materials used to form
patterns shall be specified.

5.2.2.1 Photoresist. The following shall be specified: preparation and
evaluation Tspecific gravity, viscosity, solids residue, definition of line width,
pinhole count}, storage conditions (temperature, time, type of container),
application (humidity control, rpm of spinner, acceleration, spin time}, pre-bake and
bake (time, temperature, environment), development (cycle times, temperature,

chemicals), and removal. 1f the photoresist thickness is measured, rpm of spinner,
acceleration, and spin time need not be specified.

* §.2.2.2 Etchin&. The controls and tolerances on each patterning process shall be
specified for each technique (wet chemical etch, dry plasma etch, etc.). For wet

etch methods the etchant information shall include: composition, grade,
concentration, frequency of etchant replacement, temperature, etch rate and
uniformity and time of each oxide or metal layer agitation, and method of drying.

For dry etch methods the etchant information shall include: gas composition, chamber

pressure, forward RF power, limit on reflection power, electrode temperature, and a
procedure for monitoring etch rate uniformity.

* 5,2,2.3 Alignment and exposure. Coatact priat parameters shall be specified as:
"exposure {uniformity, contact pressure, wavelength, light intensity, time,
envirenment}, and visual inspection {magnification, lighting, visual aids).
Projection print parameters shall inciude: scam, aperture, focus (microns from
center allowable), distortion, intensity, uniformity, and wavelength.

5.2.3 Egitax!. Techniques, controls, materials, and equipment used in forming an
epitaxial layer on a substrate shall be specified. This shall inciude temperature,

cycle times, sheet resistivity of epitaxial layer, thickness of epitaxial layer, gas
flow rates, loading and unloading of wafers (dust removal, wafer placement on

susceptor), wafer precleaning, and susceptor and tube c¢leaning. Instruments used for
temperature measurement shall be calibrated,.

§.2.4 Structure formation
S e

e aTT
1

Techniques and materials used in forming junctions and
o

gdl.-!:b adal

2

| Sy L Py X ra
e jdentified.

* 5.2.4.1. Diffusion. Diffusion temperature measurements inc]ud%ng tolerances,
profiling techniques, diffusion tube and associated handling hardware cleaning
frequency and techniques, fiow rate of gases, wafer loading and unloading, storage,

calibration of thermocouples, and dopant source {(grade, type, etc.} shal) be
specified when applicable.

5.2.4,2 1Ion implantation. Dopant source (grade, type, etc.), calibration
frequency of integrated dose rate measuring equipment, power supplies and vacuum

equipment, frequency and cleaning techniques of the entire system, wafer loading and
unlgading, and maintenance records shall be specified.

* 5,2.4.3 Test structures. Test results shall be made available on critical
parameters: 'TBeta, breakdown voltages, threshold voltages, leakage current, or others
as applicable. These results shall show the control or specification limits,
frequency of test, and type of record.

¢
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* 5,2.5 Metallization. Equipment for depositing metal, composition of each metal
layer (A1, Ti-W-Au, Pt-Ti-H-Au, etc.), method {vacuum chamber electroplating,
sputtering, etc.), heat source (E-beam, filament, etc.), temperature of substrate
during deposition, metal thickness and tolerance, deposition rate of metal, motion
(statfonary, rotary, or planetary}, cleaning of chamber, thickness control, weight of
melt, and sintering (time, temperature, ambient gas) shall be specified.

* 5,2.6 CY plotting. The techniques, equipment, frequency of test, test conditions
{time, temperature, bias, etc.), and control or specification limits shall be

specified. CV plotting is required on bipolar lines producing product which operates
above ten volts and all MOS lines.

* 5,2.7 Glassivation. The method of formation {oxidation of silicon, quartz
sputtering, etc.), and the materials used shall be identified. The controls for the
glassivation layer{s) shall be documented and include temperature, time, thickness,

fiow rate of gases, motion of wafaer during deposition, control of power and
frequency, and dopant concentration.

* 65.2,8 final wafer thinning. Techniques, methods of removal (lapping, etching,
etc.}, and materials used in reducing wafer thickness shall be specified. Pressure,
grit size, speed of rotation, removal of coating, cleaning, front side protection,

taper, final thickness, tolerances, and other pertinent parameters shall alsc be
specified.

* §,2.9 Scribing., Each method {diamond, laser, sawing, etc.) of scribing shail be
specified.

23*'
5.2.9.1 Oijamond. The type of machine, scribing tool, tool point {(e.g. heel), tool
angle, tool pressure, speed and direction of tool travel, depth of scribe line,

orientation of die pattern, use of oxide and metal free channels, and debris removal
shall be specified.

5.2.9.2 Laser. The type of equipment, power, beam resolution, depth of scribe
line, cleaning, protective overcoat, and pulse rate shall be specified.

* 5.2.9.3 Sawing. The wafer feed rate 1imits, wheel thickness, slurry, washing, and
kerf depth shall be specified.

* 5.2,10 Die separation. Each methed of die separation to be certified shall be
specified. Additicnally, the method of storing sorted die shall be specified.

* 5,2.10.1 Roller.
shall be specified.

Wafer protection, roller diameter, composition, and cleanliness

* §5.2.10.2 Sawing. The wafer feed rate limits, wheel thickness, slurry, and washing
shall be specified.
* §.2,10.3 Anvil.

Mafeyr protection, anvil, pressure, etc., shall be specified as
applicable.

* 5.2.11 Die attach. For each type of device, the die attach material {eutectic,
metal/glass, epoxy, etc.), package type (T0-5, multilayer ceramic, dual-in-line,
flatpacks, etc.}, and die orientation shall be specified. Additional requirements

such as time, temperature, pressure, scrub, die attach environment, or others as
applicable shall be speciffed.

* 5.2.12 1nterconnect bonding. Techniques (ultrasonic, thermocompression, tape
automated bonding, etc.), material (A1, Au, etc.), material size (diameter, width,
thickness], and type of {nterconnect {wire, beam lead, etc.) used in connecting die
to package shall be identified. The following shall alsc be specified, if
applicable: temperature, pressure dwell time, condition of capillary or electrode
control, power, loop height, size and thickness/width of bond, and environment.

* 5.2.13 Internal visual inspection. The procedures for internal visual inspection
of microcircuits shall be documented and shall be in accordance with the applicabile
requirements of method 2010 or method 5004 (or 5010 if applicable) of MIL-STD-883.

10
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* 5.2.14 Sealing. Type of material and seals {solder, vitrious glass) used in
production of package {T0-5, flatpack, cerdip, LCC, etc.), and the method (beam
welding, resistance welding, belt furnace, etc.) shall be specified. The following
shall also be specified: pre-seal bake (time, temperature, atmospheric conditions]),
temperature or power, moisture content of sealing environment in ppm, flow rate of

gases, profile and welding controls (pressure, power, time), cleaning, and package
orientation, .

* 5,2.15 Marking. The techniques, procedures, and materials used for marking shall
be specified.

* 5.2.16 Fforeign material contaminatiaon (FMC). Procedures for a FMC control
program shall be documented in accordance with MIL-STD-883, method 2010, paragraph
3. The procedures and the results of the required audits and subsequent corrective
action(s) shall be made available for the qualifying activity's review. Records

shall cover at least the previous three-month period except where not possible (e.g.
new certificationd,

* 5.2.17 Process monitor programs. Process monitor programs required by
MIL-M-38510, paragraph 3.4.1.2.7 shall have provisions for the following:

* 5.2.17.1 Mire bonding. The manufacturer shall monitor the wire bond strength in
accordance with the manufacturer's documented procedure. The frequency of this

procedure shall be performed at machine setup as a minimum. At the manufacturer's
option, this procedure shall consider shift start and stop, change of operators,
spools, packagdes, wire size, 1ot size, and other related factors.

* 5.2.17.2 Die attachment, The manufacturer shall monitor the die attachment
integrity in accordance with the manufacturer's documented procedure. This procedure
shall be performed at each equipment setup as a minimum. At the manufacturer's

5

aontian his p R

* 5.2.17.3 Lid sealing. The manufacturer shall monitor, as a minimum, glass frit
packages for seal integrity in accordance with the manufacturer's documented
procedure.

A sample and test pian shall be available for review by the qualifying
activity.

i b ala
rocedure shall consider gther rela

* 5,2.17.4 Lead trimming and final lead finish thickness. The manufacturer shall
monitor the package Tead Tengths to assure meeting the applicable military detail
specification for proper lead length and the final lead finish thickness in
accordance with MIL-M-38510. The frequency of the lead length monitor shall be
performed at each equipment setup as a minimum. A sample and test plan shall be

* 5.2.17.5 Inspection by scanning electron microscope (SEM). A continuing SEM
program shall be established to ensure adequaté process control and coverage of
metallization at oxide steps, coatact openings, and general metallization. A monthly
(minimum frequency) SEM evaluation shall bpe performed on product which is in the
manufacturing process. The SEM program shall establish routine control over
metallization processes by process families or inspection of products.

* 5.2.18 Radiation hardness assurrance (RHA) program. The manufacturer of RHA
devices shall] have documentation defining the critical factors and the procedures for
design, manufacture, inspection, and testing of RHA devices (including RIlA test
structures). The manufacturer shall consult MIL-HOBK-279, MIL-HDBK-290,
MIL-HDBK-339, and DNA-TR-86-38 for guidance regarding development of this

documentation. This documentation shall be available for review by the qualifying
activity. -

* 5.2.18.1 RHA responsibility. The manufacturer'shall identify a person or persons

whose responsibility is to act assthe interface with the qualifying activity
regarding RHA activities.

11
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* 5.2.18.2 Test structures. The manufacturer's documentation shall define test
structures {devices, patterns, or coupons) used to monitor radiation response or
processes affecting radiation response. The applications of these structures (sample
plan, frequency, type of testing, and acceptance testing) shall be detailed. The

correlation in radiation response between the test structures and the microcircuit
shall be documented.

[~} 1 oaa '|.-__ ___________ To aAdAIddnm A~ A E 1 and £ 9 +ha

a2 Lidad o 1 1NE quunemen‘-b In addition to sections %, Jd.L, daNd JF.<£, RU€
manufacturer shall document and demonstrate capability to control the following:
* 5.3.1. Substrate measurements,.

Using documented techniques and capable equipment,
the manufacturer shall have performed and continue to be capable of performing the
measurements specified in table I. If the qua]ifying activity has reason to doubt
the capability of the manufacturer to corvectly make these measurcments, the
qualifying activity may request that additional measurements be made in their
presence. The qualifying activity may also request that the substrates, including
the recorded measurements, be submitted to the qualifying activity for performance
testing in accordance with some or all of the measurements specified in MIL-S5TD-977
and referenced in table I. An adequate vendor quality system may also be implemented

to meet any or all
L0 meetl any aci

* 5,3.2 Pinhole and crack measurements. Oemonstrate the method used during
production for detecting and measuring the densities and size of pinhales and cracks
in a typical oxide layer. Test methods 3040 and 3050 of MIL-STD-977 or an equivalent

test shall be used. The qualifying activity may request samples of oxides that have
these imperfections identified and measured be submitted for verification in

accordance with the aforementioned test methods. .The wafer lot reject limits,
disposition of reject wafers, and corrective actions shall be specified.

* 5.3.3 Stability of devices. To assure the stability of each process step in
producing devices, the manufacturer shall have documented procedures to show that
they have developed and are using tests sugch as high temperature reverse bias,
BVCEO, BVpss, BVGo. Iceo, 1530, VT, sheet resistivity, or others.
The manufacturer may e raqu red to demonstrate these tests to the qualifying
activity. Records, such as X-bar, R charts (see figure 2), shall be available with
parameter limits that show control of the process used for producing devices.

* 5.3,4 CV plotting. Current CY plots or equivalent in accordance with method 5007

of MIL-ST sha be made available to the qualifying activity. CV plotting may
be required to be performed during the audit,

* 5.3.5 Induced wafer defects.

When requested by the qualifying activity, the

manufacturer shall demonstrate that the quantity of
defects are not sufficient to be deltetericus to the
oxide layers or other structures built in or on the

induced dislocations and other
characteristics of the junctions,
substrate.

5.3.6 Photoresist pinholes. The test method and
shall be specified for each photoresist type.

* 5.3.7 Masks. The defect density (size, hard and soft, etc.) allowable on working
masks, and cleaning and inspection frequencies shall be specified.

the maximum density of pinholes

5.3.8. Epitaxy. The stacking fault count allowable of the epi-layer shall be
specified and recorded.
* 5.3.9 Stability of conductors.

The tests specified in 5,.3.9.1 and 5.3.9.2 are
to nanufactur1ng lines on which devices having any of the

applicablie, as a minimum,
following are manufactured:

a. Conductor line widths narrower than 2 miorons
b, Hultilevel structures
c.

Conductors other than doped aluminum, gold,

titanjum tungsten,
or nichrome.

polysilicon,

12
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TABLE I. Substrate measurements.
T [ | T
i Test | MIL-STD-977 | Max tolerance 1/ |
i | Test method | [
{ { {or equivalent) 2/ % ‘
[ | [ T
| 1. Diameter | 1590 |3 inch wafers: 20 mil |
| | {(F613) {100 mm wafers: #0.50 nm |
| ! 1125 mm wafers: 0,50 mm |
i | 1150 mm wafers: £0.50 mn |
| | !
| 2. Thickness | 1580 |3 inch wafers: 225 um |
| | (F533) 100 mm wafers: £25 um |
i i 1125 mm wafers: £25 um |
} = 1150 mm wafers: %25 pum |
[
| Thickness var. | 1580 I3 inch wafers: 25 um !
| { {FEST) |100 mm wafers: 50 um ]
{ { 1125 mm wafers: 50 um |
t } |150 mm wafers: 50 um !
!
| 3. Marp f 1580 13 inch wafers: 40 um |
| ! (F657) |100 mm wafers: 40 um |
[ ! 1125 mm wafers: 60 um |
! | 1150 mm wafers: 75 um |
| i ! ' |
| 4. Surface roughness | 1600 [ |
{ 3/ | | |
| | i !
! a. fFront side | ] |
i {1) Scratches | - 1 3, length radius/2 |
| (2) Pits i ! None i
i (3) Haze ! | None i
| {4) Contamination | [3 inch wafers: 6 |
{ and particulatel }100 mm wafers: 10 ]
| | 1125 mm wafers: 15 |
! | 1150 mm wafers: 15 |
! {5} Contamination | i None |
] area | i [
! {6) Edge chips 5/ | | None i
| (7} Cracks, | ! None |
| crowsfeet 5/ | { |
{ (8) Craters - | None |
| (9) Dimples | i None |
! {10} Grooves | ! None i
1 {11) Hounds t | None |
| (12} Orange peel [ | None |
| (13) Saw mark ! | Hone |
! (14} Resistivity | ! 6/ |
! striation ! | - i
| i i |
| b. Back side i | I
| (1) Edge chips 5/ | 1600 } None |
| {2) Cracks, - | None l
I crowsfeet 5/ | | {
| {3) Contamination | i None !
| area ! [ |
{ (4) Saw marks : | Hone |
| |
| I | i

13
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TABLE I. Substrate measurements - Continued.

|
Max tolerance 1/ I
I
i

(Fa3, F34, F673)

Resistivity 1510
gradient [F81)
11. Oxygen content 1550

{F120, F121}

12, Carbon content (F120, F123)

13. Crystal growth method

! I
I Test I MIL-STD-977
I { Test method
; { (or equivalent) 2/
[ i
§. Crystal perfection | 1550, 1560
a. Dislocation count | (Fa7}
b. Llineage ] (F80)
c. Slip | (Fa16)
!
6. Surface orientation | 1530
|
7. Primary flat | ‘(F&71)
a. Length | ‘
- lI
b. Orientation | {F847)
8. Secondary flat 7/ !
a. Length - I (F671)
[
|
k. Location |
I
{
{
|
|
|
|
9. Conductivity type | 1570
l (Fa2)
10. Resistivity i 1510
|
|
|
}
[
|
|
I
|
!
!
|
i

500 pits/cm?
None
Hone

t]

J inches 0.750-1.000
100 mm 30.0-35.0 mm
125 mm  A0.0-45.0 mm
150 mm 55.0-60.0 mm

]
{
|
|
|
|
|
I
{
1
|
!
|
i
|
|
I -

| £1

|

!

|3 inches 0.380-0.500
100 mm 16.0-20.0 mm
1125 mm 25.0-30.0 mm
150 mm  35.0-40.0 mm
1<1005 n-type 180° #5°
!

from primary

)
[<11l> n-type 45° 5°
i

<1005 p-type 90 #5°
<111> p-type none

n oor p

In accordance with
specification

In accordance with
specification

|
|
]
|
i
|
}
|
|
{
{
|
|
|
[
} 1 ppm

{ In accordance with
| specification

[

CLW from-grimary

CLW from primary

Tolerances defined within this table are to
approved by the qualifying activity.

ASTM test methods are listed in parentheses
equivalency.

Performed on finished polished wafers to anm AQL of 1%.

A1l listed characteristics < 2.5%.

]
Cummulative AQL for both frontside and backside is 1%.

Striations may be visible on Yow resistivity wafers. (< 0.020 ohm-cm)

Secondary flat is vendor dependent.

ot
£

to provide a means of establishing

be used unless other tolerances are
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As an alternative to the requirements of 5.3.9.1 and 5.3.9.2, data may be presented
to the qualifying activity wh demonstrates the stability of the metallization and
contacts of actual devices from the lines to be certified under temperature and high
current density stressas, The qualifying activity shall evaluate the manufacturer's

test procedures and resuits for acceptability.

* 5.3.9.1 Effect of time and temperature., Data shail be presented to the qualifying
activity for each metallization type used on the line(s) to be certified and to
demonstrate the stability of contact resistance under accelerated time and
temperature conditions. If more than one conductor-contact type is used (e.g
metal-polysilicon, metal-multilayer, polysilicon-silicon, etc.), data shall b
presented for each conductor-contact type.

e

An acceptable test would consist of subjecting the conductor-contact test patterns
to a storage temperature of 200° for 2000 hours. Each test pattern should contain at
least 60 conductor-contacts of each type, unless otherwise specified.

Five test patterns or actual devices from each of five different deposition runs
shall be used for the test. The contact resistance shall be measured before and
after the temperature stress test and the data shall be recorded. The manufacturer's
test pltan, procedures, fatlure criteria, and test results shall be reviewed for
acceptability by the qualifying activity.

Equivalent time and temperature tests are allowed when approved by the qualifying
activity.

* 5.3.9.2 Effect of current. Data shall be presented to the qualifying activity for
each conductor type and type of deposition system to be certified in order to

demonstrate absence of electromigration under current and temperature accelerated
test conditions.

Test patterns may be used which contain metallization c¢rossovers, contacts, etc.
These test patterns are laid out using design rules {layouts, dimensions, etc.)

representative of the worst case design rules used in the production line to be
ctertified.

Five test patterns or actual devices containing each conductor type from five
different deposition runs for each metallization equipment type (E-beam, filament,
etc.) on the line to be certified shall be tested and the data recorded for review by
the qualifying activity. The manufacturer's test plan, procedures, failure criteria,

and test results shall be reviewed for acceptability by the qualifying activity.

Equivalent time and temperature tests are allowed when approved by the qualifying
activity.

* 5.3.10 Inspection by scanning electron microscope (SEM). A continuing SEM program
shall be established to ensure control over metaliization at oxide window edges.

This program shall consist of the SEM process monitor in accordance with §5.2.17.5
except that the SEM criteria shall be in accordance with method 2018 of MIL-STD-8R1,
SEM wafer 1ot acceptance data, when available, may be used instead of this menitor.

SEH photographs shall be presented demonstrating capabitity of meeting the
requirements of method 2018, of MIL-STD-883. The angles from which the photographs
were taken shall be varying and they shall be from a minimum of four lots per month
manufactured over a period of at Veast the preceding six months, These photographs
should include, as a minimum, views of the deepest oxide step covered by
metallization Tines. These photographs should confirm that the metallization process
meets the SEM requirements of method 2018, of MIL-STD-883.

The manufacturer's SEM operator{s), who make assdssments in accordance with method
2018 of MIL-STD-883, shall satisfy the following criteria: (1) demonstrate the
ability to attain the required resolution as specified in paragraph 2 of method 2018,
of MIL-STD-883; (2) clearly identify all defects in accordance with the documented

library of defects; and (3) receive training and retraining on a yearly {minimum}
basis,
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* 5,3.11 Current density verification., Assumptions for thinning or narrowing shall
be verified at initial qualification and upon any major change in desiygn or process

that affects worst case current density or upon the request of the qualifying
activity.

5.3.12 Control of materials for assembly area. The criteria, sampling
requirements, acceptable control Timits, and handling which reflect the higher
reljability requirements of Class S shall be identified. As a minimum, these
requirements shall include:

a. Formation of special inspection lots for critical materials and for
packages. ‘
b. Sample assembly of critical items into packages and their acceptability.

* 5.3.13 Effect of time and temperature on electrical resistance and strength of
bonds. Evidence shall be presented to demonstrate the mechanical and electrical
integrity of the bonds with respect to such factors as: (1) flexing of bond wire due
to thermal expansion; and {2} microcracks or microvoids at the wafer interface.

* 5.3.14 Die attachment. The die strength test shall be performed for both eutectic
and adhesive [epoxy, metal-glass) die attach. For eutectic die attach, the die shear
strength test shall be performed at the start and finish of operator change, package
type change, die size change, and after every twe hours of production. This die
shear strength test shall be in accordance with method 2019 of MIL-STD-883.
Atternatively, for adhesive die attach techniques (e.g. silverglass and epoxy}, each
lTot or sublot die attached on & single machine and processed as a single group
through final adhesive cure shall be tested to the die strength test wethod 2027 of
MIL-5TD-883 on a randomly selected sample of 0.5 percent of the lot size, or two
devices, whichever is greater. [In the event that the die shear is less than the
value of figure 4, method 2019 of MIL-STD-883, the die attach station and process
shall be closed down until tests show that satisfactory operation has been
re-estabiished. A procedure for the traceability, recovery, and disposition of all
units die attached since the last successful die shear test shall be required. This
procedure shall provide for sample size, reject criteria, and disposition of failed

lots. This test may be conducted on the same samples used for the wire bond strength
test.

* 5.3.15 MWire bond strength test. The manufacturer's wire bond strength test shall
be conducted on each Sample in accordance with the requirements of MIL.STD-883,
method 2011, test condition ND. The manufacturer shall submit the sampling plan to
the qualifying activity for approval, which shall include start and caompletion of
shifts, frequency of sampling during the shift, change of operators, spools,
packages, wire size, Tot sfze, and other related factors (e.g. bond pull testing two
devices approximately every two hours of production}. Puli strength data shall be
read, recorded, and maiantained in accoerdance with the specified requirements. Data
shall include the force (grams) required for failure, the physical location of the
point of failure, and the nature of the failure. 1n the event that any bond strength
is less than the pre-seal value given in table I, method 2011 of MIL-STD-883, the
bonder shall be inactivated immediately and not returned to production until tests
show that satisfactory operation has been re-established. A procedure for the
traceability, recovery, and disposition of al) units bonded since the last successful
bond strength test shall be required. This procedure shall provide for sample size,

?umber of bonds and device to be tested, reject criteria, and disposition of failed
ots.

...... Internal sua nspection. The cincuits shall be visually inspected wsing
adequate visual aids, inspection criteria, storage, and equipment. Handling and
storage shall be documented in accordance with method 2010 {conditicsn A} of

MIL-STD-883,

* 5.3.17 1Internal water vapor Jevels. Documentation from a test laboratory that has
been granted suftabiTity from DESC shall be provided at the time of the audit showing
the actual internal water vapor level of devices for a package type for which
qualification §s desired. These devices shall have been processed and screened on the
same Yine which is being evaluated for class § certification.

16
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* §.3.18 Lid torque test. For glass frit sealed packages, the manufacturer shall
document the testing and sampling procedure for 1id torque testing in accordance with

Method 2024 of MIL-STD-883. This procedure shall be avaflable to the qualifying
activity for their review.

* 5.4 Changes from previous issue. The margins of this standard are marked with
asterisks to indicate where changes (additions, modifications, corrections,
deletions) from the previous issue were made. This was done as a convenience only
and the Government assumes no liability whatsoever for any inaccuracies in these
notations. Bidders and contractors are cautioned to evaluate the requirements of

this document based on the entire content irrespective of the marginal notations and
relationship to the last previous issue.

17
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APPENDIX A

CROSS INDEX
OF CALIBRATION SYSTEM REQUIREMENTS
{MIL-STD-456582 V5. COMI?ANY DOCUMENTATION)

COUP ANY HAME

ADDRESS

PREPFARED BY

)

Fleass indicote whare sach program slement s covered
in the compony decumentation, W documantation doxs
naf axist because a specific program slament does nat
opply, S0 s10te ond sxplcin. If additional space is
requitrad, ut o separata shest, {(Moy be hondscribed,}

TITLE DAYE

PROGRAM ELEMENT
AND
MIL-5TD.45662 PARAGRAPH

PLEASE LIST COMPANY DOCUMENT TITLE, HUMBER
REVISION, SECTION, PARAGRAPH, PAGE, ETC.
{AS APPLICABLE)

CALIBRATION
a. Description of Calibration Sysiem
{1} Conuols for segregation of absalete, damayed or

otherwise Inaccurate squipmani

(2} Controls for verificotian of praductien tooling (iigs,

fixtures, etc.) when used

{3} List of Measuremens Standards (referance and

wansfer} CESC Farm 16

{4) Availobility of sysrem desceiption, procedures, and

colibration reports

Adequacy of Stondards Meosurement staadords estalse
lished for calibeotion of tes) and measuring vquip«
ment hove the copobilitics for ghe inteqded usn (5.2)

{1} Accuracy

(2) Stabiliny

(Y Ranca
Lo

1 Han G

c. Environmear Canwsls (5.3)

} Environmental conditions controlied to the extuat
necessary 19 Ossure continuud meaturuments of the
1equired occuracy. Consideration given to:

Temperoture

Humidity

Vibration

Cleanlinass

Other controllable foctors affacting precise
mueasyrement

(2} Controls or tha application of ¢

ampensating correc-

tions 16 colibration results in wav

other than ttandard

Calibrotion intervals (5.4)
Procedure s provide control fornt

{1

-

The calibration of measuring aad test wquipmeat and
maasurement staadards ar periodic infurvals

(2

The vstoblishment of on intarval period Lased vpan
stability, purpose, ond dogrua of vrage

PESC Form 695
APR 81

Peuvious Edition can be dsed uniil exhauxted Page 1 of 3
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PROGRAM ELEMENT
AND MIL-5TD. 45862 PARAGRAPH

PLEASE L[ST COMPANY DOCUMENT TITLE, NUMBER,

REVISION, SECTION, PARAGRAPH, PAGE, ETC (As Applicable)

3

} Tho odjustment of interval periods when svidenced by
the results of previous colibrotians

Calibration Proceduras (5,5}

4]

} Proparntion, provisien, and utilization of written proca—
dures for the calibrotion ol measuring ond test equip—
mont ond measurament stondards

{2

} Requi ent (or caliheation to be performed by compari—
son with higher accuracy lavel stondards

{3} Wiilizatian of published siandard prociices or menuloc.

turers instructions

“

Surveillance or checks thar procedures are hoing
{followed

{5

Availability of procedurcs 1o calibration
perionnel

Qut of telorance cvaluatars (5.4}

i

) Evaluoition of suspect products (5.61)

{a) Procedures 1o determine impoct of out of
toleronee cquipment on product quolity

{b} Corrective action procedure for out of talerance
equipment

{c] Records of cesults of analysis ond corcective
actison

{d) Recards ore availabie to Governmant represeniativel

(2} Evaluation of Calibration system accurdcy {3.62)

{e} Procedures evaluate the calibrotion system bosed
an results of generoted colibration test data

{h) Colibrotion sysiem inclydes: Adjustment of
calibration lroquency, adaquacy of messuring
or Iest insirument, review of calibration precedure;
{dentilication of unsatisfactary or noccurate
equipment

g- Caolibration Sources (5.7)1

rocedures provide control for:

Q

} The caolibrotion of test and mensuring equipment
y 0 source whosr stondords are traceoble 10 the
Hotional Bureau of Standards

(2} The colibrotion of mferrace stondards by a
capohle commercial lacility, o Governmant lobora—
1oty o« the Rotional Bureou of Standards

{3

} A report, certilicate, or dote shaet nitesting to
the data; arcuracy, and conditions undat which
the colibration results ol relecence standards

were obtoined

T

} The pravision of reports, record cords, erc., farc
suhoddinate standards, mrosuring aad tnar equip—
ment when such information is deemod osseantial

{5} Aslurin? that calibration taurces athar than the

HNatiowal Bureou of Standards ar a Gavernment
lahoratory are in fact capoble of porfarming
the raquired service

{8

) Peeducing such reporta for review by the Govern—
man! representative

h. Applicotion and Recards {581 (5.2.5(c}))2

Procedures pravide contral for:

O

{2} An individuol recard of colibration for sach em

-

Suppbriing records ta show thet estohlished
lct-dulti and procedures ore applisd to mointain
the accurocy of measvring and tast equipment
ond measurement standords

of measuring ond 181t equipmant ond measurement
stondord praviding calibration intecval, dota of -

ceartilication and result of lasy calibrotion

DESC Form 695
APR a1t
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PROGRAM ELEMENT
AMD MH.-STD. 45652 PARAGRAPH

REVISION, SECTION, PARAGRAPH, PAGE, ETC (As Appliceabla).

PLEASE LIST COMPANY DOCUMENT VITLE, HUMBER

{3) Moting tha teport of cenificate number an the
individuol recard of thesa | 1ems whoso accuracy

is 1eporied by calibration raport or certificate

i. Calibrarion status (5.9}
Procedure pravides coniral fof:

(1} The labeling or other meons shall be established to
atsurs adherence 10 colibration schadulas. The
system shalt indicaie tha data of last calibration, by
liam calibrated, ond when the next calibration is due,

(2} An identilying code to reflect tha stotus of sec—
viceability for those items whose sixe or fune-
tional charoctoristics prohibit the application af
o label

B) The monitoring of recalt recards is assure
odhorence to colibration schedules

{4) Labals, codas, or recoll records indicating tha
applicoble condition of those itoms which cre naot
required to be used 10 their full copobilities or
which require a functisnal check only

i+ Control of subhcontracrar calibration to this standard
is assured by the controcior to the degree nacessar
to assure compiiance with coniracior requirements {3,50)

k. All megzuring ond test squipment I\und|in1 procedures
provide ossuronce thot transportation shall aot
advaisely aflect the equipmant (5.11)

1. Amendment and revisions (5.12)

{1) The contractor moy allow or authurixe his subcantracior
to fallow the omended or ravised standard subsequent
10 contractually effective date, whars no increass in
fee or price is involved

{2) The contractor shall not be cequired to fallow the
amended or revised standard sxcwpt 05 a chonge in

the conpracs

{3} Pioceduras provide lor notification of the contracting
officer

DESC Form 895
APR B1

20

Page 3 of 1




MIL-STD-9768
APPENDIX C

Baseline Sheet

Form: ODESC-EQM-42
JAN microcircuits

Revision D
Date: 12 Feb BB

ATTENTION: For any given process, additional information may be regquired.

I. MWafer process

Revision Date

] ]
; MANUFACTURER: !
| i i
! WAFER FAB LIRE IDENTIFICATION: | WAFER FAB FLOWCHART MNUMBER: i
| ]

] 1
: APPLICABLE MILITARY DETAIL SPECIFICATION(S): :

A. Process Baseline

1. FAB particle count limits (control/absolute):

Room Hood

M
3

P N Y R T onomb oo e & [T Yy N T Y Wl = A o 1.
ASTFUCLion Tecnnique {cue, NMUS, LMUS, 8LC. !

(B ]
vy

ubstrate {include tolerances):

a. MWaterial:

b. Crystal orientation:

¢c. Resistivity range:

d. Original thickness:

f. Mafer diameter:

g. N or P doped:

h. Gold doping (1ife time): Yes No

MIN/MAX thickness:

i. Backside metailization (for die attach)
material:

MIN/MAX thickness:

21
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APPENDIX C

4, Substrate isolation techniques (s0S, diffused junction, implanted oxide isolation, etc.}:

5. Diffusion and ION implant profiles (11st sequentially):

] i l | ]

[Diffusion [Diffusion purpose |Impurity source [States |Process verification]

[number or | {junction, | (POC14, BN, [{e.g., | Absolute limits |

{name | resistor, etc.) | etc.) | Tiquid)| fe.g., V/I) |

| | I i [ HIN T MAX |

i i | | ! | [

T ! ! 1 1 ] ]

| i i ! | | |

T [ { | ] [ [

| i | ! | | j

| [ ] [ [ T T

! | [ | | | |

S A T N S

| I { T T

{ i i i
I ! ] [
| ! — | | :

|Implant | Implant purpose |Impurity source [States | Isotope |Process verification
Inumber or | {Well, resistor, |(BF3, Piiz, I{e.g,, | identification | absolute limits
}nmm } etc.) } etc.) % gas) { | {e.q., ¥/1) |
] { t ] ] -] I T
! | | ! i | | !
T T | ] [ T ! j
i | ] | I i | |
T | | I { I | T
| i | I | ! | |
| 1 | ] ] I ] |
] | | | ! I | |
I I [ T | [ |
i { | | ] i |
T I [ T 1 i I
| | ! ! | l { |

22
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[}

Epi
Epi
Epi
7. MAX

Vrg

8. Capacitors:

a.
b.
9. MOS

Gate type(s)
{e.g., polysilicon)

APPENDIX C
layer: Yes i
Reactor type:
Silicon source:
Impurity source:
thickness: MIN MAX
resistivity limits: MIN MAX
spike count: MAX
CV shifts (see paragraph 5.,2.6 of MIL-STD-976):
MAX Vg
Yes Ko

Material type{s):

Dielectric thickness;: MIN

gates:

Dielectric composition

MAX

Dielectric thickness
MIN { MAX

|
l
T
!
{
i
|
1
|
!

10. PROM fuses:

-:Fuse material and composition:

— e ttin. b s ] o —

[
I_
1
|
1
!
|
|

{include tolerances)

Fuse dimensions and tolerances:

Resistivity range:

23
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i1. Passivation 1/, conduction, and glassivation 2/ system

Passivation/glassivation type: Oxide Nitride
If oxide:

a. Impurity source:

b. Impurity concentration and tolerance:

c. Percent by weight of phosphorous concentration in glassivatign:

d. Process temperature: MIN MAX
1f nitride:
2. Process temperature: MIN MAX
1 T T Final |
Level/layer number | Material composition | Deposition|thickness]|
and identification I|{purity if applicable}! process
3/ MIN THAXY
I
1

-——-————-————-—————d—ﬂ——-————-{-o—--———'

e e o ——— . e e et ey — ]

|
I
T
I
|
[
|
|
|
|
|
I
I
|
l
{
|
t
I
)

e e . —— ————————— Pt i ] i
....___..._.——-—-...-———-—--—-———_1—

HOTES:

1/ Passivation is the silicon oxide, nitride or other jnsulating material that is

grown or deposited directly on the die prior to the deposition of metal.

2/ Glassivation is the top layer{s) of transparent insulating material that covers
the active circuit area including metallization, except bonding pads and beam
teads., :

List all passivation, conduction, glassivation and any other levels deposited
in the actual order deposited, level number 1 being the one€ closest to the
substrate; use each level number only once.

24




B.

MIL-STD-976B
APPENDIX ¢

Wafer processing location{s):

Operation

Plant or building Address: Street, City, State

| b e i e e e e ] e i e s e e e e e e e ey ]

]

25
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Assembly process (this section is required for each package type.):

Revision

Date

MANUFACTURER:

|
|
i
I
!

!
ASSEMBLY FACILITY IDENTIFICATION: | ASSEMBLY FLOWCHART NUMBER:
I

I
—

; JAN PACKAGES PRODUCED UNDER THIS FLOWCART:

__——J—n——i—"—~1

A. Process Baseline

1.

'Assemb1y particle count 1imits {control/absolute):

Room Hood

2. Package type identification:

a.

b.

Product technologies used in this package type {(CMOS, linear,
etc.):

Military case outline number and configuration (per MIL-M-38510,
appendix C):

Military case outline letter (per MIL-M-38510 part number):

Manufacturer package identification number:’

Wominal cavity volumn {cubic¢ cm):

Package base cavity (mils}): Width Length

Lead attachment (side braze, through glass, etc.):

Design glass seal area {square cm}, {reference method 2024,
MIL-STD-883):

3. Scribing/dicing (diamond, laser, saw, etcC.):

26
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4. Die mounting
a. Eutectic mounting {if applicable)
{1} Scrub: Manual Automatic

(2) Preform composition {%) (if applicable)

MIN MAX Monitor peint
{e.g., block, package)

{3} Temperature

b. Other mounting {e.g., glass, epoxy)

{1} Material type

{2) Composition

{3) Viscosity

{4) Specific gravity

(5) Mount profile

] Ramp up i FTat zone { Ramp down T
T | 1 I 1
| Time | ] | |
| | | | ]
1 ! i 1 !
| Temperature| [ | !
[ | { I
5. Substrate mounting (multichip/hybrid}
{Ceramic substrate)
@. Type mounting (eutectic, glass, epoxyl:
b. Temperature: MIH MAX
(Where applicable)
Gven
Block
Packaae
¢c. Time (dwell/bake)
d. Preform composition (Z)"
6. Internal wire bonding
Faorward | Wanual or| Eond wire I ®Bond
Type bond or reverse | automatic]| material i wire

| {% composition) | diameter

l
fbonding

TPost
|wire

{
|
[
{
|Die wireE
1
i
Ibonding |

|
]
[
|
!
i
I
I
[

— v ] —

27
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7. Package sealing technique

a. Sealing method and atmosphere:

b. Sealing materijal: Type number:

Solder seal composition (%):

¢. Sealing profile:

| Ramp up FTat zone Hamp down

Time

!
I
]
|

Temperature

T
I
|
}
I
I

—— | — ]
— |- ——

B. Package materials

] T . [ Piating thickness T
} Base ] Underplationg and ! |
1 material } finish plating material } HIN } WAY }
T T T I | T
IDie attach area t | ] ] i
! | { | | i
T ] ] | ] t
[Bonding posts § l | | !
! { { | i !
i T T [ ! I
iCase ] | | ! i
| | | I | ]
T [ T | ] T
ILid | 1 1 | |
[ i | | | I
T [ 1 I I I
{External leads ] | 1/ I | |
i i i - | | [
) | T Cavity | T T
IDessicant ] | location: [ I |
[ | [ { | |
1 I | I T I
ISubstrate l | i | |
: {multichip/hybrid)!} \ | i ]
| | ! | |
| T [ I I T
lother | \ | i I
[ I | | | |
1/

If nickel underplating is used, indicate whether it is electrolytic or
electroless:

1f gold plate lead finish is used, indicate minimum purity {%)

28
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9. Package piece part identification

Package (cerdip, cerpack, metal! cans, etc.):

T
Orawing number

Piece part number or

P AT R
arawing

.

Lid/cap

Base/header

Lead frame

Die attach preform

Lid/cap prefornm

Substrate
(multichip/hybrid)

Other

e e — e e — e e —

|
] |
i {
] T
[ [
| |
| |
| !
| |
i |
] |
] I
1 1
Bond wire ! |
1
[} 1
T T
} |
| |
{ |
[ |
| i
| 1
[ |
| |
T {
| |
] i

]

10. Marking

a. Ink manufacturer:

b. Ink type number and color:
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B. Scribe, break, and assembly location(s):

Operation

Plant or building

Address:

Street, City, State

T
I
I
|
I
I
I
|
-

I
1
|
|
1
I
I
!
1
|
|
I
|
[
!
I
|
!
|
I
I
|
{

I
I
1
i
!
|
|
|
]
|
!
I
|
!
I
I
!
|
I
I
]
|
I

!
!
I
|
{
I
|
|
|
i
!
l
|
l

SN N N S
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Product baseline

Revision Date

If sections T and Il are in a controlled document and on file at DESC-EQM,

then only this section s required for applications and qualification test
reports.

Section I. Document number Revision

Section II. Document number Revision

] | |
{ Military P/N: | Manufacturer: |
!

[ [ ]
i Manufacturer P/N: | Test report number: |

&. Die baseline

1. Company die identification number:

Revision:
2. Die size (Mils): X {Hils)
3. Bond pad size [Mils): X {Miis)
“{HinTmum}
4, Calculated maximum metallization current density (A/cmzl:
(Refer to paragraph 3.5.5, HIL-M-38510}
a. Circuit location (metal mask location):
b. Minimum metallization width:
Thickness:
c. Maximum current {(mA):
d. Design rule for metallization {mA/um): 7
(Mg{imuml
5. Glassivation layer integrity test required: Yes No
(Refer to paragraph 3.5.5.4, MIL-M-38510)
B. Package baseline
1. Conmpany package identification number:
2. Die attach preform size {Hils): X (Miis):
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3. Internal tead wire calculation {this calculation is required enly
if a lead wire's maximum operating current exceeds 480 mA)

a. Lead number:

b. Operating maximum lead wire current (amps):

¢. Maximum bond-to-bond wire length (Mils):

d. MWire size {(Mils):

e. Calculated maximum lead wire current allowed {amps):
(Refer to paragraph 3.5.5.3, MIL-4-38510)
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Custodians:

Army - ER
Navy - EC
Air Force - 17
NASA - NA

Review activities:
Army - AR, MI
Navy - Sl

Air Force - 11, 19, 85, 99
DLA - ES

User activities:
Army - SM
Navy - AS, CG, MC, 0S
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Preparing activity:
NASA - HA

Agent:

DLA - ES

{Project 5962-1048)

#r LS. GOVERNMENT PANTING OFFICE: 1988 — £48-083/601 1 2
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