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MI L- STD-989

FOREWORD

1. This .i li rary standard is approved for use by a 11 Departments and Agencies of the Department of
Defense.

2. Benef i cia 1 comments (recommendations, addi t ions, delet ions) and any pet i nent data whi ch may be of
use i“ improving this document should be addressee to: NASA Parts Project Off ice, ATTN: Cede 311 .A,
NASAIGeddard space F light Center, Gree”be (t, MD 20777, by using the Standardi zat ion Document Improvement
Prcpasal (DD Fc.rn Tk26) appearing at the e“d of this docu.e”t or by Letter.

3. The purpose of this standard is to estab[ish requirements and criteria for certification (as
required by UIL-S-19503). Definite criteria .i 11 assure that semiconductors are manufactured under
cmndi t ions which have been demonstrated to be capable of co”t i nu.xs ly prcd”ci ng highly reliabke p.cducts.
This is accomplished by evak.sting the mm”facturervs capability for attaining statistical control of
critical pa.acteters and cent inuous i mp.o.ement of process capabi 1 it y. certification and the maintenance
thereof is a prerequisite to semiconductor qualif icatic.n and is performed in advance and independent of
acquisition.
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1. SCOPE

1.1 -. This standard establishes the minimum requirements for the certification of manufacturing
facilitiesll ines(s) used in fabricating, assembling, and testing high reliability JAN se fniconductc.rs in
accordance with MIL-S-195W. This includes plant facilities, equip.nentr mater iats, personnel training,
process controls, testing, and doc.mentati.m.

1
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2. APPLIcABLE DOCUMENTS

2.1 Government documents.

2.1.1 specifications, standards, and handbcaks. The following specifications, standards, and
handbcoks form a part of this document to the extent specified herein. Unless otherwise specified, the
issues of these documents are those listed in the issue of the Department of Defense Index of

specifications and standards (DODISS) and supplement thereto, cited in the solicitation.

SPECIF1 CATION

HILITARY

FtIL-S-195Cf3 Semiconductor Devices, General Specification for,

STANDARDS

HILITARY

ttIL-sTD-750 Test Hethcd$ for $emic.anductor Devices.
MlL-STD-l&% - Electrostatic Discharge Control Pr~raIu for Protection of Electrical a“d

Electronic Parts, Assemblies and Equipment (Excluding Electrically
Initiated Explosive Devices) (Metric).

MIL-STD-&5t.52 - Calibration Systems Requirements.

HANDSCIJKS

MILITARY

DoD-HP8K-263 - Electrostatic Discharge Control Handbook for Protection of Electrica(
and Electronic Parts, Assemblies and Equipment (Exciuding Electrically
Initiated Explosive Devices) Metric.

HIL-HDEK-279 - Total-Dose Hardness Assurance Guidelines for Semiconductor Devices .snd
Microcircuits.

WIL-HD8 K-260 - Neutron Hardness Assurance Guidelines for Semiconductor Devices and
tlicrocircuits.

(Unless otherwise indicated, ccpies of federal and ❑ilitary specifications, standards, and handbwks
are available from the Standardization Documents Order Oesk, Building 40, 7W R.abbi”$ Avenue,
Philadelphia, PA 19111 -5094.)

2.2 Non-Government publications. The following document(s) form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of the documents which are DoO adopted are
those Listsd in the issue of the DOOISs cited in the s.alicitatio”. u“le$s otherwise specified, the
issues of documents not listed in the 0001SS are the issues of the documents cited in the solicitation.

AHERICAN SOCIETY FOR TESTING ANO MATERIALS (ASTH)

ASTM F34-76 - Standard Test Method for Liquid Extraction of Flexible Garrier Materials.
ASTM F42-W - Standard Test Hethcd for Conductivity Typs of Extrinsic Semiconducting

Materials.
ASTM $43-8S - Standard Test Ilethod for Resist ivity of Semiconductor Hater ials.
ASTU F47-88 - Standard Test 14ethcd for Crystallographic Perfection of Silicon by Preferential

Etch Techniques.

2
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ASTH F8Q-88

ASTU W-89

ASTM F120-88

ASTM F?21-G3

ASTM F123-S6

ASTM F416-88

ASTM F533-G8
ASTN F613-87
ASTM F657-87

ASTM F671-89

ASTM F673-9U

ASTM FS47-S7

Standard Test Methcd for Crystatlcq?aphic Perfection of Epitax iat Deposits of
SiLicon by Etching Techniques.
standard Test Methcd for Neasuring Radial llesisti. ity variation on Silicon
Slices.
Standard Practices for Oeterminati.an of the Concentration of Impurities i“
Single Crystal Semiconductor MateriaLs by Lnfrsred Absorption spectroscopy.
Interstitial Atomic Oxygen COnte”t of S{licon by Infrared Absorption, Test
Method for.
Standard Test Methcd for Substitutional Atomic carbon Content of Silicon by
Infrared Absorption.
standard Test Methcd for Detection of oxidation Induced Defects i“ Polished
Silicon Uafers.
StandardTest Method for Thickness snd Thickness Variation of Silicon Skices.
Standard rest Methcd for neasuri~ Diameter of Silicon Slices and Wafers.
Standard Test Methcd for Measuring Warp and Total Thickness Variation .a”. Silicon
Uafers by Noncontact Scanning.
Standard Test tlethcd for Measuring Flat Length on Slices of Electronic
Materials.
Standard Test Methods for Measuring Resistivity of Semiconductor Slices or Sheet
Resistance of Semiconductor Films with a Noncontact Eddy-Current Gage.
Standard Test Method for Measuring Crystal icgraphic Orientation of Flats on
Single Crystal Siliccn Slices and Uafers by X-ray Techniques.

(Application for copies should be addressed to the American Society for Testing and Hateria Ls (AsTM),
19’T6 Race Streetr Philadelphia, PA 19 f03. )

(Non-Government standards and other publications are normally available fro. the organizations that
prepsre or distribute the documents. These documents also may be available in or through libraries or
other in fc. mm-ati.mal services. )

2.3 Order of precedence. In the event of a conflict between the text of this document and the
references cited herein, the text of this document takes precedence. Nothirxl i“ this document, however,
supersedes applicable Laws gnd regulations unLess a specific exemption has been obtained.

3
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3. DEF1N1TIONS

3.1 Definition%. [n addition to the definitions specified in MIL-S-195B!3, the foLLowing definitions
apply:

3.1.1 certification. The process by which a qualifying act<vity or certification team determines on
the basis of a survey that a manufacturer’s facitity( ies)l lines are capable of meeting the applicable
requirements so that the manufacturer is eligible to qualify prcducts man” fact”red on those
factlities( lines. The uritten notification of such ●legibility constitutes certification.

3.1.2 Certification team. The Government qualifying activity’s designated representative(s)
with the responsibility of auditing a manufacturer’s facility liine.

chavged

3.1.3 ~. Equipment, documentation, and services used to support the manufacture, assembly,
testing, and shipping of semiconductors.

3.7.4 Semiconductor technola?y. .! group of semiconductors which are manufactured on the same line
using the same materials, procedures, and similar equipment (see IIIL-S-195W).

3.1.5 ~. A collection of designated wafeP fabrication, assembly, test equipment, and
organizational structure used to m.mufact”re semiconductors in accordance with specific process fkow.

Downloaded from http://www.everyspec.com
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L. GENERAL REQUIREMENTS

6.1 Requirements. The follouing requirements are applicable for the certification of product
assurance levels for JAN semicond.ctops as specified in UIL-S-195~. The qualifying activity shal(
determine the adequacy and compliance to the requirement and sha(l report their findings and
recommendations to the manufacturer.

4.1.1 Pre-a.dit information submission, The manufacturer shall submit to the qualifying activity the
information required in 4. 1.1.1 thrcwgh 4.1.1.13 for review and comment prior to an audit. At least one
JAN product, which is intendtd for manufacture on each tine to be certified for each particular process,
shall be identified. A pre-audit information letter shall be isswd by the qualifying activity to the
manufacturer under consideration for certification. Additi.mal items may be requested by the qualifying
acrivity, howe”er, the primary pre-a.dit information is listed below:

4.1 .1.1 Qua Litv .&.urame prcqram ptan. The plan shall be in accordmws with and cross-referenced to
the applicable paragraphs of t41L-s-W5133, appendix 0. The manufacturers flowchart for the line must be
complete, current, and accurate, and shakl contain as a minimum, the type of information as shown i“ the
example on figure 1 for aLl processes to be ce,tif ied.

4.1.1 .1.1 P?OCeSS flowcharts a“d lot travelers. Process flowcharts (e. g., see figure 1) a“d Lot
travelers, as required by the qualifying activity, shall be submitted for wafer fabrication, assembty,
screening, and g?oups A, B, C, D and E (if applicable) tests. The manufacture.rss flowchart for each line
to be certified must comply with the requirements of MIL-S-1950!3, appendix D. Lot travelers may b+ used
in lieu of flowcharts if the Lot travelers contain the required flowchart information,

4.1 ,1.2 Calibration information.

4.1.1 .2.1 Calibration system description. The system descripti.m shall be in accordance with and
cross-referenced to MIL-STD.&5662 requirements.

4.1.1 .2.2 Calibration facilities list. The list shall i“cl”de names and addresses of aLl calibration
Laboratories utilized. The test laboratory must verify that the calibration taLxwatories utilized are,
in fact, capable of performing the required services (see MIL-sTD-45662).

4.1.1.3 Test procedures. ALL test procedures for which Laboratory suitability is to be issued by the
qualifying activity shall be cross-referenced to the applicable 141L-STD-750 test methcds and submittal.
If the quality control personnel use a different document(s) than the manufacturing perscxmel, bath sets
of documents shall be cross-referenced to the applicable MIL-STD-750 test c!ethcds.

4.1.’7.4 Testinq information. 7he following test in formaticm shall be made available to the qualifying
activity:

4.1.1 .4.1 Test w uipment suitability. The manufacturer shall have a documented system in .aperati.m
which assures the suitability of equipment and associated calibraticm standards used for the screening,
qualification, .md quality ccmformame ins.pectio”s.

4.1,1.5 Verification procedure documentation. The manufacturer shGll supply, as required by the
qualifying activity, the 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 requirement*.

4.1 .1.6 Audit baselims sheet (design .md construction in format icm). Audit baseline sheet shall be
current and complete for each line and technology for which the Manufacturer is seeking certification.
This shall be ve?ifjed prior to the certification audit (see figure 2).

4.1.1.7 Qua Lity ccmformance im.pection (QCI). A documented QC1 procedure $haLl be submitted which
includes a sample selection process and notification of lot failure.

5
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4.q.7.8 Ebxtvo static discharqe (ESD) control. A documented ESD hand Ling and control procedure i.
accord.s. ce with 5.1.11 shall be submitted.

4.1. ~.9 Self-audit. A documented self-audit proc6dure in accordance with MIL-S-195W, appendix D
shall be su~A guide for a self-audit checklist may be obtained from the qualifying activity

4.1.1.10 Distributor ~udits. Uhe” applicable, a documented distributor audit procedure in accordance
with MIL-s-19500, appendix D shall be submitted. The procedure shall ccmtain provisions for ESD
handling, repackaging, storage, and prcduct retest.

4.1.1.11 Current density. For each different product Lifle, facitity, or technology to be certified, a
current density calculation procedure i“ accordance with the i“terna( co”d”ctors paragraph of MIL-S-l%CC
shall be submitted.

4.1.1.12 Radiation hardness assurance (RHA) prcaram. Uhen applicable, a documented RHA prog,am plan
i“ accordance with 5.2.18 shall be submitted.

4.7.2 Marwfacturer audit. The qualifying activity shal L audit the ma”. fact” reras facility (ies) and
line(s). The p“r~se of the audit is to determine that the controls imposed on manufacturing,
inspection, and testing of JAN semiconductors are sufficient to assure conformance with the requirements
of HIL-S-195@ a“d 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 regularly met in production. The ranufact”ver shakl
provide (or make available for review during the audit of each line) representative sample(s), data, and
documentation as required.

4.’S.2.2 Audit rewrt. 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 awd a more freqwnt reviw by the qualifying activity or
its representatives.

4.1.3.1 Loss of certification. The manufacturer may lose certification for failing to comp(y with the
requirements of MIL-s-195Ci3 or this standard.

4.1 .3.2 Reinstatement of certification. Manufacturers may have certification reinstated by
successfully completing all the requirements referred to in II IL-S-I%W and this standard, or such
portions thereof as the qualifying activity may direct in order to remedy the deficiencies leading to the
10ss

b
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5. DETAILED REQUIREMENTS

5.1 SYstem rewire. ents. 1“ addition to section f., the manufacturer shall document, .ontro L, emd meet
the followimg:

5.1.1 Documentation. Docunm”ts which specify materials, calibraticm techniques, processing, tests and
measurements, ccmtrols, and procedures shall be maintainti in accordance with appendix D of fllL-s-195L!Il.
These documents shall cover all process steps to be certified. The documentation shall be readily
available to the operating personnel at all times. lt shall be made available to the qualifying activity
for the purpose of verifying its existence, coverage, implene”tation, and adequacy.

5.1.1.1 Lot traveler. A lot trave[er shall be used for each lot, sub(ot, or sp(it. The Lot travelers
shall i.cl”de as the minimum: Lot identification, operation, identification of critical eq.ipme”t when
an equipment option is available (JAN S only), quantity in md out, date of .aperati o”, PDA (tihe”

applicable), and unique OPerator identification. In addition, the test lot traveler shall be in
accordance with MIL-S-195C0, appendix D.

5.1.1 .1.1 Uafer lot acceptance for JAN s. A form which contains the data required by the ‘Wafer lot
inspect ion,{ paragraph of NIL- S-195GU shall be utilized for each wafer lot.

5.1.1.2 Statistical process contro( (SPC) proqram. The manufacturers SPC program per the ,“Process
control charts” paragraph of appendix D of tilL-S-195C’0, shall be documented and a.ailabLe for review by
the qualifying activity during the audit. A ptan”sd SPC milestone schtd”le .md prcgress repnrting system
shall be developsd and m.sde available for review.

5.1.1 .2.1 SPC tools.. SPC tcols, which are used to s“mn!srize data a“d to aid in the SPC .s”alysis of a
given !?mufacwocess, shall be maintaimd at operations where inspections or measurements are
performed (e. g., dimensions, strengths< thicknesses, resisti”ity). Examples of SPC tcols shall include,
but are not limited to, the following: Histograms, pareto analyses, scatter pLot$, check sheets, control
charts, cusum charts, and c.wse and effect diagrams. Uhere contro( limits (trends), absolute
specificaticm cm baseline-c limits are exceeded, the manufacturer shall document the product disposition
and corrective action taken. If absolute specification or basel ined limits are exceeded (other than
rework allowed by flIL-S-19500), the product must be dispasitio”ed as “o”-J AN. The records of SPC tools
shall be readily available during the audit.

5.1 .1.3 Equipment maintenance and calibration. The procedures, records, and calibration facility
Location for the performance of pre..mtative maintenance and recalibration (including recall cycle) and
repsirs shall be specified in accordance with ffIL-S-195W, appendix D.

5.1.2 Control of incominq materials. Control of incoming uaterials shall be accomplished using Qne of
the following:

5.1.2.1 Incominq inspection. Methcds and procedures ussd to control inspection, storage, a“d handling
of incoming materials shall be documented. Records shall be provided which vePify that materials used in
production meet the requirements of the ma.nufact”rer, s specifications and of the general ati detail
MIL-s-19500 specifications. As an example the following items shall be covered:

5.1.2 .1.1 Substrate. Thickness, flatness, surface orientation, conductivity type, resist ivity, visual
examination, surface quality after defect etch, a“d oxygen arid carb.x content.

5.1.2 .1.2 S-smd wire. Composition, uniformity, hardness, diameter, elongation, tensile strength, and
purity.

5.1.2 .1.3 ~. Coti+msiti.an and purity.

5.1.2 .1,4 Packaqe material a“d lead frames. Dimensions, composition, Lead integrity test, material
purity, plating, “nderplating, and tolerances where applicable.

5.1.2 .1.5 Chernica Ls, photoresists, and qases. Comp-.s ition, purity, and grades.

7
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5.1.2 .1.6 I@&. Geometry (lines, gaps, tolerances), pinholes (density, size, distribution),
scratches, edge raggechess, and Level overlay.

5.1.2.2 Vendor quality system certification. As an alternative to the requirements of 5.1.2.1, the
vendor quality system certification may be used to ●nsure the q.a(ity of incoming supplies. This system
rquires validation of the vendor’s quality system, staff capabilities, equipment controls, facilities,
and record procedures. This method may replace the semiconductor manufacturer, $ into.img inspection. It
shall consist of, as a minimum, the evaluation of the vendor’s inspection data, process control
statistics, and calibration records, including a correlation of the vendor’s measurements to the
semicotiuctor manufacturer’s incoming inspection procedures. Semiconductor manufacturers shall
periodically verify the vendorms quality system. This shall include random measurements to verify
correlation, pericdic vendor facility audits, and receipt of certificate of analysis or certificate of
compliance.

All aspects of the program shall be documented, including methods, criteria, a“d evahmtion or audit
procedures. Seth parties sha~l maintain records to verify that the incoming material consistently meets
the requirements of the semiconductor manufacturer’s specifications.

The vendor is defined as all suppliers ornmufacturers of incoming supplies to the semiconductor
mm”facturer. In the case of wre than one vendor, for example, a manufacturer and a packager, both must
be certified. Supplies include, but are not limited to, package piece parts including bacding wires and
preforms, chemicals, masks, gases, and silicon.

If, in the course of audits or mmitors, inadequacies are found that jeopardize the ●fficiency of the
prcgram, the semiconductor manufacturer shatt revert to incoming inspections until corrective actions are
implemented. Att materials used prior to the inadequacies being found shat[ be document’.! and

disposit ioned.

S.1.3 calibration. Calibration shall be in accordance with MIL-sTD-4S662. Certificates showing
traceabi L~NationaL Institute of Standards and Technology (NIST) are to be maintained current at
the manufacturer’s plant and available at the time of audit.

5.’S.4 Environmental control. Specify, control, and record the relative humidity, temperature, and
particLe count for each cr$tical process step (e. g., wafer fabrication, assembly). The procedures and
techniques for measuricg these environmental parameters a“d limits shall be documented. The procedures
shall contain corrective actions for out-of-tolerance environmental conditions. Particle counts shalt be
in accordance with the ,, Control during manufacturing and assembly,, paragraph of appendix D of
HIL-S-19SW.

5.1.5 Deionized 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
(TOC), maximum bacteria cwnt, maximum total dissolved silica, maximum psrticutates, and maximum residue.

S.1.6 Electrical testim for JAN semiconductors.

5.1.6.1 Hardware. A1l electrical test equip+ent and fixtures used for testing JAN semiconductors
shall be SUZO meet applicable test conditions. Setup, operation, and verification procedures for
each operationlequi pment shall be made available during the audit. Test quipment shall be verified in
accordance with the ,, Electrical test quip”ent verif ication,, paragraph of HIL-s-19500.

5.1.6.2 Prc.arams and tapes. Test prcgrams and corresponding tape$ shall meet the requirements of the
detail semiconductor 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 pm-gram is
used

5.’S.7 Environmental testinq for JAN semiconductors. ALL ●nvironmental test equipment and fixtures
used for testing JAN semiconductors shall be suitable to meet applicable test conditions. Setup and
operation procedures for each operati on fequipment shall be made available for determination of adequacy.
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5.1.8 Failure analysis. Fai Lure analysis and corrective actions sha Ll be performed and documented in
accordance with MIL.s-19500.

5.7.9 Handling of wafers, substrates, and trm~s. Provisions shal L be made for the careful handling of
wafers, substrates, tools, fixtures, etc. usec in the pr%d.ction cycle to prevent damage and
contaminant ion.

5.1. fO ~. Procedures and records of training for operators and inspectors shakl be made
a.aikble for re. iew by the q.alifyi”g activity and shall be in accordance with nlL-S-195CF3, appendix D.

5.1.11 Electrostatic discharqe (ESD) control Proqram. The ESD control prcgram procedure s.hal~ be
documented and implernentsd in accordance with IIIL-S-19500, and appendix D of MIL-S-19500. The ESD
control prc.gram shall be made availab[e to the qualifying activity.

The ESD control prcgra,n shall incorporate failu?e analysis feedback. The manufacturer shall be
responsible for aswring that its distributors implement and maintain ESD controls,

Definitions specified in the ESD control program shall be i“ accordance with MIL-S-19500 and DoD-HDBK-263
as applicable. DOD-HDBK-263 and 00 D-sTD-16S6 are recommended as guides in establishing the ESD ccmtrol
prcgram.

5.2 JANTX and JANTXV line mquireme”ts. The following processes shatt be dcm”mentc-d and controlled,
including accept/reject criteria, and are applicable to the ce~tificatio” of a line on which the
manufacturer intends to produce any or all levels of JAN semiconductors. Additionally, the U!a”ufact.mr
must meet the requirements of sections 4 and 5.1 of this standard.

5.2.1 Oxidation and deposition. Each combination of materials formed on the substrate or wafer shall
be identified and the methcds of fot-maticm (thermal oxidati.m, sputtering, etc. ) shall be specified.
Equipment, thickness, and tolerances shall be specified and controlled.

5.2.2 Patterning. Techniques (photolithography, beam) and materials wed to form patterns shal L be
specified.

5.2.2.1 Photoresist. The following shall be specifisd: Preparation and evacuation (specific gravity,
viscosity, ‘due, definition of line width, pinho Le co””t), storage cotiit ions (temperature,
time, type of container], application (humidity contro L, rpm of spinner, acceleration, spin time),
pre-bake and bake (time, temperature, e“virc.nment), development (cycLe times, temperature, chemicals),
and removal. If the photoresist thickness is measured, rpm of spinner, acceleration, and spin time need
not be specified.

5.2.2.2 =. The controls and tolerances on each patterning process shalt be spec+fid for each
technique (wet chemical etch, dry pk.ma etch, etc.). $or wet etch methods, the etchant information
shall include: Composition, grade, concentration, frquency of et.chant replacement, temperature, etch
rate and uniformity and time of each oxide or metal layer .agitati o”, and methcxi of drying. For dry etch
methods the etcha”t information shall include: Gas composition, chamber pressure, forward RF power,
limit on reflection power, electrde temperature, and a procedure for monitoricq etch rate uniformity.

5.2.2.3 Aliqnme”t and exposure. Contact print pammeters shall be specified as: Exposure
(uniformity, contact pressure, wavelength, light intensity, time, environment) and visual inspection
(magnification, Lighting, visua L aids). Projection print parameters shall include: scan, aperture,
focus (microns from center allowable), distortion, intensity, uniformity< and wavelength.

5.2.3 In-1ine epitaxy. Techniques, controls, materials, and equipment used in forming an epitaxial
layer on a substrate shai( be specified. This sha(l include temperature, cycLe times, sheet resistivity
of epitaxial layer, thickness of epitaxial layer, gas flow rates, Loading and ““loadi”g of wafers (dust
removal, wafer placement o“ s“sceptor), wafer precleaning, and susceptor and tube Cleming. Instr.me”ts
used for tempe?atu?e neasureme”t shall be calibrated.
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5.2.4 Structure formation. Techniques and mareriab used in forming junctions and MOS gates shall be
identified.

5.2.4.1 Diffusi.m. Diff.sicm temperature measurements including tolerances, profiling techniques,
diffusion tube and associated handling hardware cleaning frequency and techniques, flow rate of gases,
wafer Loading a“d unloading, storage, calibration of thermocouples, and dopant source (grade, type, etc. )
shall be specifiec when applicable.

5.2.4.2 Ion implantation. Dopant source, power supplies and vacuum equipment, frequency and cleaning
techniques of the entire system, and wafer loading and unloading, sha Ll be specified.

5.2.4.3 Test structures (active devices, control wafers, coup.sns, etc.). Test results shal L be made
available on critical parameters (e. g., Beta, breakdown voltages, threshold voltages, leakage current, or
others as applicable). These resukts shali $hou the controi or specification Limits, frequency of test,
and type of record.

5.2.5 ffetaclizatio.. Wiwnt for dewitin9 metal. cOmwit iOn of each mera~ LaYer. methOd (vacuum
chamber electroplating, sputtering, etc.), hear source (E-beam, filament, etc.), temperature .+ substrate
during deposition, metal thickness and tolerance, deposition rate of metal, uation (stationary, rotary,
or planetary), cLeani”g of chamber, thickness control, weight of melt, and sintering (time, temperature,
ambient gas) shall be specified.

5.2.6 CV olotti”g. The techniques, equipment, frequency of test, test conditions (time, temperature,
bias, etc.), and control or specification limits shall be specified as required.

5.2.7 Glass i.ation. The methcd 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, fl.a~ rate of gases, motion of wafer during depositi.m, contro( of
power and frequency, and dopant concentration.

5.2.8 Uafer thinning. Techniques, methods of removal (lapping, etching, etc.), .& materia[s used in
reducing wafer thickness shall be specified. Pressure, grit size, speed of rotation, refra.at of coating,
cleaning, front side protection, taper, thickness, tolerances, and other Perti.e.t Wrameter$ sha LL aLSO
be specified.

5.2.9 ~. Each method (diamond, Laser, sawing, etc. ) of scribing shatl be $pecif ied

5.2.9.7 -. The type of machine, scribing teal, tcol point (e. g., heeo, tcol angle, too(
pressure, speed and direction of tool travel, depth of scribe line, orientation of die pattern, use of
oxide a“d meta( free channels, a“d debris removal shall be specified.

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

5.2.9.3 w. The wafer feed rate limits, wheel thickness, slurry, washing, and kerf depth shall be
specified.

5.2.10 Die separation. Each method of die separation to be certified shall be. specified
Additionally, the method of storing sorted die shall be specified.

5.2.10.1 ~. Uafer protection, roller diameter, composition, a“d cleanliness shall be specified.

5.2.10.2 w. The wafer feed rate Limits, wheel thickness, slurry, and washing shall be specified.

5.2.10.3 W. Uafer protection, anvil, pressure, etc., shall be specified as applicable.
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5.2.11 Die attach, For each type of device, the die attach mareria(, package type and die orientation
sha(l be specified. Additional requirements such as time, temperature, pressure, scrub, die attach
environment, or others as applicable shall be specified.

5.2.12 Interconnect bondinq. Techniques (ultrasonic, thermocompressi.an, tape automated binding,
●tc. ), material (Al, A., etc.), material size (diameter, width, thickness), and type of interconnect
(wire, beam lead, etc. ) used in connecting die to package sha(l be identified. The following shall also
be specified, if appticab[e: Temperature, pressure dwell time, condition of capillary or electrcde
control, puer, loop height, size and thickness lwidth of kmnd, and environment.

5.2.13 Internal visual inspection. Uhen specified, the procedures for internaL visual imspecticm of
semiconductors shall be documented and shall be in accordance with the applicable MIL-STD-750 test
methcds

5.2.14 w. The sealing technique and materials used shall be specified. The f.allowing shall
also be specified: Pre-seal bake (time, temperature, atmospheric conditions), temperature or power,
moisture c.ante”t of sea(ing environment, f[ow rate of gases, profile and welding controls (pressure,

P..er, time, etc.), cleaning, and package orientation.

5.2.15 m. The techniques, procedures, and materials wed for marking shall be specified.

5.2.16 Foreiqn material contam<nati.m (FMC). Procedures for a FMC control program shall be
documented in accordance with MIL-STD-750, methcd 2069, 2070, 2072 or 2073 (as applicable). 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 certific.qticm).

5.2.17 Process monitor proqram$. Process mwnitor programs required by the “Process monitor prcgrams,~
paragraph of MIL-s-1950CI, shall have provisions for the foLLouing:

5.2.17.1 Uire tondimq. The manufacturer shall um”itor the wire bmd strength i“ acco?da”ce with the
manufacturer’s documented procechre. The fPequency of this procedure shall be performed at ~chi”e setup
as a minimum. At the ma”” facturer, s option, this procedure shall consider shift start and stop, change
of operators., spcols, packages, wjre size, lot size, and other related f.act. m.s,

5.2.17.2 Die attachment. The manufacturer shall rnmitor the die attachment integrity in accordance
with the c!anufact”rer, s documented proctdure. This procedure shall be performed at each equipment setup
as a minimum. At the manufacturer’s option, this procedure shall consider other related factors.

5.2.17.3 Packaqe sealing. The manufacturer shall monitor seal integrity in accordance with the
Manufacturer’s document~ procedure. A test plan shall be available for review by the qualifying
activity.

5.2.77.4 Lead attach and fina L lead finish thickness. The manufacturer shall mmitor the package lead
attach and tlw final Lead finish thickness i“ accordance with NIL-S-195Li3. A test plan shall be
available for review by the qualifying activity.

5.2.17.5 Inspection by scanninq electron microscope (SEM). A SEI! program shall be established to
ensure adequate process control acd coverage of metal lizatio” for overlay devices having metal Line
widths Less than 1 roil. SEtl evaluation shall be perfocti at a miniwwi of cmce per month per wafer
fabrication line.
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5.2. f18 Radiation hardness ass.rrance (RHA) prcqram. The manufacturer of RHA devices shall have
documentation defining the critical factors and the procedures for design, Rmnufacture, inspection, and
testing of RHA devices (inchdi”g RHA test structures). The manufacturer shal L consult UIL-HDBK-279 and
MIL-HDBK-280, for guidance rega?ding development of this documentation. This docmentatio” sha(l be
.svailabLe for review by the qualifying activity.

5.2.18.1 Test structures. The manufacturer’s documentation shall define test structures (devices,
patterns, or coupons) used to mmitor radiation response or processes affecting radiation respunse. The

applications Of these structures (safip Le p[an, frewency, type of testing, and acceptance testing) shall
be detailed. The correlation in radiation respanse between the test structures and the semiconductor
shall be docmemed.

5.3 JANS line re.a.ire.ents. In addition to sections 4, 5.1, and 5.2, the manufacturer sha LL document
and demonstrate capability to c.mtrol the following:

5.3.1 Substrate measurements. Using documented techniques a“d capabke equipment, the mamfa.turer
shall have performed and continue to be capable of performing the measurements specified i. tab(e 1. lf
the qualifying activity haa reason to doubt the capability of the nwwfacturer to correctly make these
measurements, the qualifying activity ray request that additional measwements be made in their presence.
The qualifying activity may also rquest 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 specifisd in HIL-sTD-750 md referenced i“ table I. An adqwte vendor quality system may
also be implemented to meet any or all of these measurements.

5.3.2 Pinhole and crack measurements. Oewnstrate the methcd used during prcductic.n for detecting and
measuring the demities and size of pinholes and cracks in a typical oxide (syer. Test method 5CC6 of
HIL-STD-750 or an equivalent test shall be “std. The qw+lifyi”g activity may reqwst Sampb?s of oxides
that have these imperfections identified a“d measured be submitt~ 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 stabi~ity of each process step in prcducing devices, the
manufacturer shall have documented procedures to show that they have developed md are using tests wch
as high temperate reverse bias, BV ~0, BVDS$, BVGO, hFE, 1,--, IEB, V , sheet re$i Sti VitY, or Othe, s.

$ “1The manufacturer may be rquired to ●wnstrate these tests to the q.al~ ylng activity. Records, such as
X-bar or R charts shall be available with parameter limits that show control of the process wed for
producing devices.

5.3.4 CV plottimq. Current Cv plots or qui.alem in accordance with methcd 5032 of MIL-STD-750 shal L
be made available to the qualifying activity. W plotting may be rq”ired to be performed dwi”g the
audit.

5.3.5 Induced wafer defects. Uhen requestsd by the qualifying activity, the manufacturer shal(
demonstrate that the quantity of inducsd dislocations and other defects are c-at sufficient to be
deleterious to the characteristics of the junctions, oxide layers or other structures built in or on the
substrate.

5.3.6 Photoresist Dinholes. The test methcd and the maximum density of pinholes shall be specified
for ●ach p+c.toresist type.

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

5.3.8 =. 7he stacking fault count allowabte of the epi-layer shall be specified and recorded.

5.3.9 Stability of conductors. The tests specified i“ 5.3.9.1 a“d 5.3.9.2 are applicable, as a
minimum, to manufacturing Lines on which devices having my of the following are maw factwed:

a. Conductor tine widths nar?ower than 2 microns

b. Multilevel structures,

c. Conductors other than doped aluminum, gold, titanium tmgsten, pelysilic..m, or nichrome.

12

Downloaded from http://www.everyspec.com



HIL-sTD-989

AS an a(ternati.e to rhe requirements of 5.3.9.1 and 5.3.9.2, data may be presented to the qualifying
activity which demonstrates the stability of the metal lizat ion and contacts of actual devices from the
lines to be certified under temperature and high current density St?esses. The o,ualifyjng acti”ity shall

evalwate the ma”. facturer’s test procedures and results for acceptability.

5.3.9.1 Effect of time and temperature. Data shall be presented to the qualifying activity for each
metal lizat ion type used on the line(s) to be certified and to demonstrate the stabi(ity of contact
resistmce under accelerated time and temperature conditions. If more th.m one conductor-contact type is
used (e. g., netal-polysi lic.an, w,etal-rnulti layer, ~lysilicon-s ili,zcm, etc.), data shall be presented f.w
each conductor-contact type.

Pm acceptable test wwld consist of s“bjecti”g the conductor-contact test patterw to a storage
temperature of 2@3° C for 2,~ hours. Unless otherwise specified, each test pattern should crmtain at
Least 6Q conductor-contacts of each type.

Five test pattevns or actual devices from each of five different dep.asiti.m ?..s shall be used for the
test. The contact resistance sha(l be measured before and after the Temperature stress test and the data
shall be recorded, The manufacturers test plan, procedures, failure criteria, and test results shall be
reviewed for acceptability by the q.alifyimg activity.

Equivalent time and temperature tests arepl lowea 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 depasiti.an system to be certified in order to demrmstrate absence of electromigrat ion under
current and temperature accelerated test conditions.

Test patterns may be used which contain metal l$zaticm crossovers, contacts, etc. These test patterns are
laid out using design cuLes (layouts, di,m.msiom, etc. ) represe”tati.e of the worst case design rules
used in the prcductio” line to be certified.

Five test patterns or actwl devices co”taini”g each cmdwtor type from five different deposition runs
for each metal lizatim equipmmt type (E-beam, fi(amem, etc. ) on the lim to be certified shal~ &
tested a“d the data recorded for review by the quatifyi”g activity. The manufacturers test plan,
procedures, faiture criteria, a“d test results shall be reviewed for acceptability by the quatifyi”g
activjty.

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

5.3.10 Inspect$.an by scannimg electron microscope (sEM). A c~ti”ui”g SEM program shall be
established to ensure comp.at over metal lizatio” at oxide window edges. This prcgram shall consist of
the sEM process monitor i“ accordance with 5.2.17.5 except that the SEU criteria shall be in accordance
with method 2077 of IIIL-STD-750. SE!! wafer lot acceptance data, when available, may be used imtead of
this rwnitor.

SEM photographs shall be presented demonstrating capability of meeting the requirements of method 2077 of
IIIL-SID-750. The angles from which the photographs are taken shall be v.aryi”g and they shall be from e
minimum of four lots per month mtmufactured over a pericd of at least the preceding six months. These
photographs should imlude, as a minimum, views of the deepest oxide step covered by metal lizatio” tines.
These photographs should confirm that the r,etallization process meets the SE!t requirements of methcd 2077
of MIL-STD-750. The manufacturers SEU operator, who make assessments in accordance with method 2077
of MIL-STD-750, shall satisfy the following criteria: (1) Oeconstrate the ability to attain the required
resolution as specified in paragraph 2 of method 2077 of MIL-sTD-750; (.2) clearly identify all defects in
accordance with the docum.mted library of defects; and (3) Receive training and retrai”i”g on a year[y
(minimum) basis.
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TABLE 1. Substrate measurements

Test I MI L-S TD-750 I Maxim.. tolerance
test method 21

i (.req.i.ale.t)ll

~

1. Diameter I 5W7
(F613)

2. Thickness I 5010
(F533)

I
Thickness variation I 5010

I (F533, F657)

3. warp 5010
(F657)

4. Surface finish 5006
~1 ~1 (F523)

a. Front side
(1) Scratches
(2) Pits
(3) Haze
(4) Contamination

and particulate

(5) Contamination
area

(6) Edge chips >/
(7), Cracks,

crowsf eet ~/
(8) Craters
(9) Dimples

(10) Grooves
(11) Mounds
(12) Orange peel
(13) saw mark
(14) Resistivity

striati.m

b. Back side
(1) Edge chips ~/
(2) Cracks,

c rowsf eet ~f
(3) Contamination

1603

I

‘
/3-inch wafers: i20 roils
Ilwmm wafers, *o.5omm
\125 mm wafers: *0.50 mm
1150 mm wafers: *0.50 . .

/3-inch wafers: *25pm
llC4J,nmwafe,s, *25w
\125 mrn wafers: *25pm
1150 mm wafer,: i25jIm

[3-inch wafers: 25pm
[Ioammw.fer,: 50JJ.
[125 rnm wafers: 50pm
1150 m. wafers: 50p.

i3-inch wafers: 40 Jlm
[l~mm.afers: 40pm

1125 mm wafers: ~w
j150mm.afers: 75pm

I
I 3, length radi.s/2

I None
None

13-inch wafers: 6
IICf)m. wafer*: 10
1125 mm.afers: 15
1150 .m.afers: 15

None
I

I None
None

I
None

I None
None

I None
None

I None
&l

I

I
None

I None
I

None

See fwtnotes at end of table.
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TABLE 1. Substrate measurements - Continued.

Test

5. Crystal perfection
a. Dislocation count
b. Lineage
c. Slip

6. Surface orientation

7. Primary flat
a. Length

b. Orientation

8. secondary flat ~1
a. Length

9. Conductivity type

O. Resistivity

Resistivity
gradient

1. oxygen content

2. carbon content

3. crystal growth methcd

MI L-STD-750
test method

(or equivalent) II

50-09
(F47)
(F80)

5c@4
(F263, methcd A)

5CQ7
( F671 )

5004
(F847)

5CQ7
( F671 )

5035
(F42)

5CK18
(F43, F673)

5CQ8
( F81 )

5C03
(F120, F121)

(F120, F123)

Maximum tokram.e
~[

SCM pits/cm2
None
None

1

inches 0.750-1.033 inct
30 mm 30.0-35,0 mm
25 mu 40.0-45.0 mm
50 m 55.0 -60.0 mm

1

inches 0.38&0.5Ml id
31 mm 16.0 -20.0 mm
25 mm 25.0-30.0 mm
50 mm 35.0-40.0 mm
102> n-type 180” +5”

from primary
111> n-type 45” *5-

CLU from primery
1G?3> p-type W *5”

CLU from p?imary
Ill> p-type nom

In accordance with
specification

In accordance with
specification

In accordaw? with
specification

ASTM test methods are listed in parentheses to provide a means of establishing
equiv.sLency.
Tolerances defined within this table are to be used unless other tolerances are approved
by the qua[ifyi”g activity.
Per formsd o“ finished polished wafers to an AQL of 1 percent.
ALL Listed characteristics <2.5 percent.
Wmtative AQL for both front side and back side is 1 percem.
Striations may be visible on Low resistivity wafers (< 0.020 ohm-cm)
Secondary flat is vendor dependent.
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5.3.11 Current density verification. Assumptions for thinning or narrowing sha[[ be verified at
initial qualification and up.. any major change in design or process that affects worst case c.rrenr
density or upon the request of the qualifying activity.

5.3.12 Controk of materials for assembly area. The criteria, sampling requireme”t$, acceptable
contro~ limirs, and handling which reflect the higher reliability requim’ne”ts of JANS shall be
identified. As a minimum, these requirements shall include:

a. Formation of special inspection lots for critical materials md for packages.

b. Sample assembly of critical items into packages and the<r acceptability

5.3.13 Effect of time and temperature on electrical resistame and strenqth of bonds. Evidence shall
be presented to demonstrate the mechanical and electrical integrity of the bonds with pespect to such
factors as: (1) Flexing of bond wire due to thermaL expsnsion; and (2) !licrocracks or microvoids at the
wafer interface.

5.3.14 Die attachment. The die strength test shall be performed for both e“tec tic a“d adhesiwz
(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, md after every two
hours of prcsiuct ion. This die shear strength test shalt be in accordance with method 2017 of
IIIL-STD-750. Alternatively, for adhesive die attach techniques (e. g., sil”erg lass and epoxy), each lot
or sublet die attached cm a $i”gle machine md processed as a single group through fina( adhesive cwe
shall be tested to the die strength test methcd 2017 of IIIL-STD-750 cm a randomly selectee sample of 0.5
percent of the lot size, or two de”ices, whichever is greater. 1. the event that the die shear is less
than the valw of figure 4, method 2017 of HIL-sTD-750, the die attach steti.m =md process shall be
closed down .“til tests show that satisfactory operation has been re-establi,hec. A procedure for the
traceability, recovery, and disposition of all ““its die attached since the last successful die shear
test shall be required. This procedure shall provide for sample size, reject criteria, and disp.mitio”
of failed lots. This test may be conducted on the same samples used for the wire b.md st?ength test.

5.3.15 Uire bond stre”qth test. The manufacturer’s wire bond strength test shall be condwtd cm each
sample in accordance with the requirements of MIL-STD-750, methoc 2037, test omditicm A. The
manufacturer shall submit the sampling pkm to the q“alifyi”g activity for appro”a L, which shall iml.de
start and completion of shifts, frequency of sampling during the shift, change of operators, spcals,
packages, wire size, lot size, md other related factors (e. g., bond pull testing two devices

aPPrOxi~te LY e.erY two hours of Production). Pull strength data shall be read, recorded, and maintained
in arxxmdame with the specified requirements. Data shalt include the force (grams) mq”ired for
failure, the physical location of the point of failure, and the nature of the fai Lwe. 1“ the event that
any bond strength is less thm the pre-seal value given in table 1, .eth& 2037 of HIL-STD-750, the
bonder shall be imactive.ted immediately and mat retwned to pmd.cti.m until tests show that satisfactory
operation has been re-establ ished. A procedure for the traceability, recovery, and disposition of akk
units banded since the last wccessful bond strength test shall be required. This procedure sha~~
provide for sample size, number of bands emd device to be tested, reject criteria, and disposition of
failed lots.

5.3.16 Internal vis.ak inspection. The circuits shall be visually inspected wing adequate visual
aids, inspection criteria, storage, and equipment. Handling ati storage shall be dc.c.mentd in
accordance with methcds 2C69, 2070, 2072 or 2073 of HIL-STO-750 as applicable for the prcduct being
inspected.

5.3.17 Internal water vapor levels. Documentation from a test laboratory that has been grs.med
suitability from DESC shall be provided at the time of the audit showing the actwl internal water “apor
level of devices for a package type for which q.alificaticm is desired. These devices shall have been
processed and screened on the same Line which is being evaluated ft.? JANS certificatirm.

5.3.18 Lid torque test. For glass frit sealed packages, the manufacturer .ha L1 docmne”t the testing
and sampling procedure for Lid torque testing i“ accordance with methcd 2024 of MI L-sTD-S83. This
procedure shall be a“ailabLe to the qualifying activity for their review.
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MIL-sTD-989

6. NOTES

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

6.7 Intended use. Intended use is for the certification program for IIIL-s-195LXI.

6.2 Subject term (key word) listimq.

Pr0ce5s manitor prcgrams
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PRODUCT FLOU oPERATION TITLE

Substrate inventory

Issue mater ia[llot for.

Wafer c~ean

P-oxidation

Oxide XJ evaluation

Diffusion surface impec.

Resist

Apply photoresist

Soft bake

Hask

Align and expose photores

Develop

Hard bake

Develop inspect

Backspin resist

Hard bake

Develop inspect

SPECIF1 CATION NO.

M a“d SS 341, Q and R 3540

LIN 4540

LIN 4541

LIN 4503

LIN 4504

LIN 4520

M and SS 401

LIN 5504

LIN 5505

Q and R 3560

LIN 55C6

LIN 5507

LIN 5540

LIN 7820

LIN 5531

LIN 5340

LIN 7829, U and R 6555, Q and R 6570

I_ I
Ilal Quality control inspection [

I l__l

I_
Ilpl Production inspection

I L_l

Production inspecticm

Recorded

1. Specification revision and dates must be current at the time of audit. This i“f.armat ion shall
not be placed on the flowchart. However, this information mmt be made available to the
certification team during the audit.

2. This fLowchart is mat complete and is used as an example to show the type of information which
shall be included.

FIGURE 1, Typical process flowchart,

18
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I I I
PLant name and address I FIIL-S-195WJ } Semiconductor lTest reparw no.

detai L spec(s) device type(s) 119503-

I I
I lPart name (sCR, FET, etc. ) I

,~

I I Date Rev

;,

Illanufact.rer,s die
Idesignatio.

~Signat.reef responsible official \

ATTENTIOM: for any given process, additional information may be required.

SECTION I. UAFER PROCESS SECTION

Revision Date

~Han.fact.rer:

~ Uaferfab line identification: ~ Uaferfab flowchart numkr: 1

\ Applicable military detail specifjcation( s):

A. Process baseline:

1. Device technology (MoSFET, BIPOLAR, etc.):

2. Substrate (include tolerances):

a. Material:

b. Crystal orientation:

C. EPI/NON EP1:

d. Fiml thickness:

e. Uafer diameter:

f. N or P &ped/specify type (min/max thickness)

g. Life time: Yes_ No_

h. Doping (i. e., gold, platimunr electron irradiation)

FIGURE 2. Oesiqn and construction in foraatio” (semiconductor).
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3. Uafer mask:

a. Uafer mask control document no. :

b. tlask type (emulsion, g(ass, etc.):

h. wafer surface depositions:

I I I I
Thickness

I Deposition I Material I Deposition I
technique Min. (A) Max. (A)

I Iietallization \
I

(f rent)

I
~ !letalliaticm I

(back)

5. Layout geometry:

a. Die size (nominal): x_ Ilils

b. Die thickness (nominal): Mi Ls

c. Sand pad size (minimm) x Mils, or Mils diameter

d. Beuel angle:

6. Metal tization calculated maximum internal conductor current density_ A/cm2

7. Photograph of the die surface is attachA_ Yes _No, previously
submitted on (date)

8. In-line EP1 layer: Yes_ No_

a.

b.

c.

d.

●.

f.

9.

Reactor type:

Silicon source:

Impurity source:

EPI thickness: t!in Max

EPI resistivity limits: 14in Hax

EP1 spike ccunt: Nax

Dislocation:

9. Methcd when wafer purchased with EP1

Substrate measurements per table 1.

FIGURE 2, Desiqn and construction information (semiconductor) - continued.
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10. passjval ion II, gLassi.aticm ~1 and organic ~1 system pa$sivationlgtassi vation
type: Oxide Nitride

a. Oxide:

(1) lnpur(ty source:

(2) Impur~ty concentration rmd tolerance:

(3) Percent by weight of phosphors con.sntrati.m $n glassivatica:

(4) Process temperature: Hin — Max—

b. Nitride:

(1) Process temperature: H<n — Hax—

I I I
I Levelllayer j !lateriai I Deposition ~ Final thickness
I nutier and \compositio. I process I
I identification I(purity if I I Min I Max

~1
j Units ~

Inapplicable) I

c. Organic:

I
I Die protective ~

I I I I
HIL UIL

coat i nq lf4fq: I Cure I Time: I Temp: L

11. Processing Location(s): ~f

I
] Operation \ Plant or bwilding [ Address:

I I
Streetr City, State

1
I

I

Passivation is the silicon oxide, nitride or other imulati”g material that is grown OF de~sited
directly on the die prior to the depasiti.m of metal.
Glassivaticm is the top layer(s) of transparent insulating material that covers the active circuit
area includ+ng meta Llizat ian, ●xcept Lundimg pads and beam
Organic carbon conpmds used as coatings to protect a die.
List alL passivation, conducticm, glass. ivatim, md a“y other levels deposited in the actual order
de fwsit~, level mmber 1 being the me closest to the subs.trate; each Level m.nber .aILy once.

Applicable if wafer Operati~s are per formsd outside of job Location (see section 1, Uafer Process
Section).

FIGURE 2. Desiqn and constmcti.an information (semi ua”d.ctc.r) - Contimed.

21

Downloaded from http://www.everyspec.com



MIL-STD-989

SECTION 11. _

A. Package materials: (Diodes)

I I I I
J Underplatinq and platinq

Part I Base I Spec. or I
[ material \ Thickness dug. no. I

Hater ial M. Hax

I
l— gLass fil(ed
I Header solid I

Die-mount base

Lid

~ Eondina casts

lGlass type for
post iso[at ion

- Tubulat ions

Externa L leads I

IAxial lead thermal resistance: “clM/cm

1. Die ohmic contacts (methods and materia [$):

a. Cgthcde:

(1) Type contact:

(2) Materials:

b. Anode:

(1) Type contact:

(2) Materials:

(3)

(4)

(5)

(3)

(4)

(5)

ma. tap: “c

Time at max T“: “c

Atumsphere:

Ma te~: “c

Time at max T“: — “c

Atmosphere:

c. Hultiple die interconnect: (Pairs, arrays, etc.):

(1)

(2)

Type contact:

Materials:

(3)

(4)

(5)

Max temp: “c

Time at max To: “c

Atmosphere:

FIGURE 2. Desiqn and construction in forretion (semiconductor) - Continued
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2.

3.

4,

5.

6.

MIL-sTD-989

Package sealing technique:

a.

b.

c.

d.

e.

f.

Sealing atmosphere: Moisrure content — ppm< wx

Sealing tnethcd:

Sealing material:

Seal temperature: “c

Approximate cavity volume: cc

Organic materia(, if any: Cure cycle: Time_Temp — ‘c

Elenem .sLectric ally c.mmcted to the case (j. e., cathode]:

Hethod, used to shield die from light:

Description. The following items are attachti

a.

b.

Photographs or drawing of internal configuration (indicating all multiple die
locations and interconnections Yes Nor
Submitted (Oate)

Description of unique oam.truction detai L not cc.vertd above
Yes Ntk

Oie sigulaticm methcx (saw fdiwrond, etc. )

B. Package materials: (Transistors)

I I I I
Unde?Dlatinq artd platina

Part I Spec. or ~I
~ ma~al I Thi cknes$ dug. no. I

Haterial Hin Max

/—
I

glass filled
Ilieader solid I

I

Oie-rount base I

Lid

- Sandinq pa st s

lGlass type for
past idation

Tubu lat ims I I

.External leads I I

FIGURE 2. Oesiqn and construction information (semiconductor) - Continusd.
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1. Die artach:

(a) Material: (d) Time at max temp.

(b) Hethcd: (e) Atmosphere:

(c) Temperature: “c

2. Internal wire bo.dimg:

I Wire bend ~ Type of tend i No. ~ Uire material \ Wire diameter i E, B, etc. I
I I

I
I II
I Die

/ Post
I

3. Package sealing technique:

a. Sealing atm-asphere: moisture content pp., max

b. Sealing method:

c. Sealing msterial:

d. Seal temperature: “c

e. Approximate cavity volume: cc

f. Organic material, if any: cure cycle: Time — Temp_ “c

4. Element electrically connected to the case (i. e., cathode):

5. Power at 25”c -se tewperature:_f our watts or higher_ less than four watts

6. Description. The following items are attached:

a. Photographs or drawing of internal configuration (indicating all multiple die
Locations and interconnections> Yes No,
Submi tttd (Date)

b. Description of unique construction detail mot covered stove
Yes WA

7. Die singulation method (saw, diamond scribe, sand blast, etc. )

FIGURE 2. Desian and construction information (semiconductor) - Continued.
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8. Scribe, break, and assembly

MIL-sTD-989

location(s):

i operation i Plant or building i Address:
I

street, City, State

J

FIGURE 2. Desiqn and construction in fc.rm.qticm (semiconductor) - Co”ti”ued.

Custod i am:
Army - ER
Navy - EC
Air Force - 77
NASA - NA

Revieu activities:
Army - AR, !!1
Navy - SN
Air Force - 11, 19, 85, 99
DLA - ES

User activities:
Army - SH
Navy - AS, CG, MC, 0S

CONCLUDING PiATERIAL

Preparing activity:
NASA - NA

Agent:
CM-A - ES

(Project 5961-1257)
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