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ments ond Agencies of the Oepartment of Defense.

1. SCOPE

* 1.1 Scope. This specification establishes the general requirements for gemiconductor devices. Detail
requirements and characteristics are specified in the detail specification. Four levels of product
assurance requirements for encapsulsted devices are provided for in this specification, differentiated by
the prefixes JAN, JANTX, JARTXV, and JANS (see table [a), Seven radiation hardness assurance (RHA) levels
are provided for JANTXV end JANS product assurance levels (see table Ib). These are designated by the
\etters M, D, L, R, F, G, and H following the product assurance identifier portion of the prefix. Two
levels of product assurance requirements for unencapsulated devices sre provided for in this specification,
differentiated by the prefixes JANHC and JANKC. A parts per million (PPM) quality system is used for
documenting and reporting the average outgoimg guality of discrete semiconductor devices supplied to this
specification, except for devices which are inactive for new design. Statistical process control (SPC)
techniques are required in the manufacturing process to minimize variation in production of discrete
semiconductar devices supplied to the requirements of this specification.

* 1.2 ldentification. The identification for semiconductor devices furnished under this specification
shall be formulated as follows:

JAM A XN Yoy 2z
Product assurance Alpha identification Companent Identification Suffix
level and JAN bremd for JANKC and JANHC only designation number letters

(see 1.2.1) (see appendix H 30.1) {see 1.2.2) {see 1.2.3) {see 1.2.4)

Beneficial comments (recommendations, additiens, deletions) and any pertinent data which may
be of use in improving this document should be addressed to: Commander, Defense Electronics
* Supply Center, ATTN: DESC-ELDT, 1507 Wilmington Pike, Qayton, OH 45444-5765, using the
Standardization Document improvement Proposal (0D Form 1426) appearing st the end of this
document or by tetter.

AMSC N/A FSC 59561
DISTRIBUTION STATEMENT A. Approved for public relesse; distribution is unlimited.




* 1.2.1 Prefix. The following prefixes shall be used as spplicable (see tables ia and Ib).

Downloaded from http://www.everyspec.com

MIL-5- 195004

pProduct assurance portion of the basic prefix for encapsulated devices
Radiation JAN JANTX JARTXV JANS
designators
M N/A N/A JANTXVM JANSH
D N/A N/A JANTXVD JANSD
L N/A N/A JANTXVL JANSL
R N/A N/A JANTXVR JANSR
F N/A LIL JANTXVF JANSF
G N/A N/A JANTYVG JANSG
i R/A N/A JANTXVH JANSH
Product pssurance portion of the basic prefix for unencapsulated devices
Radiation JANHC JANKC
designators

M JANHCM JANKCM

D JANHCD JANKCD

L JANHCL JANKCL

R JANHCR JANKCR

f JANHCF JARKCF

G JANHCG JANKCG

H JANHCH JANKCH

* 1.2.1.1 Level of nroduct pssurance.

assurance level product is substitutable for s lower assurarce (evel product.

* 1.2.1.1.1 Deyices substitutions.

same basic part number device of a lower product assurance level.

order of assurance are: JANS, JANTXV, JANTX, and JAN.

lieu of nondash-one devices.

substitutable for JANTXV devices.
substituted for each other in applications where the alternate l{ead length will fit.

A device of a higher product assurance level may be substitute for the
Product assurance levels, in descending
RHA devices tested to & higher total dose
requirement may be substituted for the same basic part number device with B lower total dose requirement
{see table 1b). For axiat leaded diodes, where the same part number both with, and without a dash one (-1)
suffix, the dash one device is considered to be » higher assurance level and may be substituted for the non-
dash one part. For those devices selected to voltage tolerances (e.g9., zener diodes, trensient voltage
suppresscrs} the tighter tolerance device may be substituted for one of more relaxed tolerance.
devices are inactive for new design {(whenever dash-one devices exist) and dash-one devices shall be used in
JANTX!P’ devices are substitutable for JANTX devices and JANTXV'/P’ devices are
Devices having suffix {etters L or $ or no lead length designator, may be

The tevels of product assurance (listed above) for encapsutated

devices from the (owest level to the highest level shall be JAN, JANTX, JANTNV, and JANS. A higher

Nondash one

»
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1.2.1.2 Unencapsuleted devices. Twe levels of unencapsulated devices designated JANHC and JANKC are
available, The requirements and quality conformance inspection (QCI) are as specified in appendix H.
information on a specific device Wwill be as specified in the associated detait specification for that
device.

1.2.2 Component designation. Semiconductor devices are identified by the prefix XN, An "X" will
usually be a number thet is one less than the rumber of active element terminations.

1.2.3 ldentification pumber. It is recommended that each type of semiconducter device intended for
standardization be assigned an identification, serially, by the Joint Electron Device Engineering Council, a
council sponsored by the Electronic Industries Association (EiA) and the National Electrical Manufacturers
Agsociation. The assigrment will provide the tomponent designation the identificetion number.

* 1.2.4 Syffix_letters. The following suffix letters may be incorporated in the military type number as
applicable.

A, B, C, etc.~ =~ ~ ~ = = = = = Indicates a modified version which is substitutable for the basic
{except L, M, P, R, 5, U) numbered {nonsuffix) device.

L I A R R R indicates matching of specified parameters of separate devices.

R ~-=-=-=-=-=-=-=-=-==- Indicates reverse polarity packaging of the basic numbered device.

LorS - -+~ =+« === =- - Indicates thet the terminal leads are longer or shorter,
respectivety, than those of the basic numbered device.

U =~ = - === ===« === Indicates unleaded ar surface mounted devices.

P~ - - === === Indicates particle impact noise detection (PIND) screened devices
(for JANTX and JANTXV only).

UR -~ - = = = = = = = =« = - - indicates unleaded or surface mounted tround end cap diodes).

US = = - = = = = = » = » - - - Indicates unleaded or surface mounted (square end cep diodes),

suffix letter(s) except for P suffix, shall be used and marked on the device only when specific device
types are tovered by the applicable associated detail specification requiring the suffix letters (see 3.7.3

and 3.7.6.1).
2. APPLICABLE DOCUMENTS
2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks
form a part of this document to the extent specified herein. Unless othersise specified, the issues of
these documents are those Listed in the issue of the Oepartment of Defense Index of Specifications and
Standards (DODISS) and supplement thereta, cited in the solicitation (see §.2).

SPECIFICATION
MILITARY
MIL-S- 19491 - Semiconductor Devices, Packeging of.
STANDARDS
FEDERAL
FED-STD-H28 - Screw-Thread Standards for Federal Services.

MILITARY

MIL-STD-750 - Test Methods for Semiconductor Devices.
MIL-STD-45662 - Colibration Systems fequirements.

(Unless atherwise indicated, copies of federal and military specifications, standards, ard handbooks are
available from the Defense Printing Service Detachment Offices, Building 40 (Customer Service}, 700 Robbins

Avenuve, Philadelphia, PA 19111-5094.)
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2.1.2 other 6 erment documents, drawings, and publications. The following other Govermment documents,
drawings, and publ tions form a pert of this document to the extent specified herein. Unless otherwise
specified, the 1ssuea are those cited in the solicitation.

DLAM 8200 = Proturement Quality Assurance Support Manual for Defense
Contract Administration Services.
NAVSHIPS 0967-LP-190-4010 - Electronic Equipment PAV-1A, -2A, and -3A Manufacture

Designating Symbols for Navy Type Numbers and Plates for, TM,

* 2,2 Ngn-Government publications. The following documents form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of the documents which are DoD adopted shall be

those listed in the issue of the DODISS cited in the solicitation. Unless otherwise specified, the issues
of documents not listed in the DODISS are the issues of the documents cited in the calicitation feam & 2%

oL SLEU sl aa 28X LoRmmnts L oy LX-RAp R 2 Vel V..

ELECTRONIC INDUSTRIES ASSOCIATION (E1A)

ETA-554 - Assessment of Outgoing Nonconforming Levels in Part Per
Mitiion (PPM} (DOD sdopted).

E1A-557 - Statistical Process Control Systems.

JEDEC Publication 108 - Distributor Regquirements for Handling Electrostatic Discharge
Sensitive (ESDS) Devices.

JEDEC Publication 109 - General Requirement for Distributors.

JEDEC Pubtication 114 - Anelysis of Component PIND Yest Failures.

(Application for copies should be addressed to the Electronic [ndustries Association, 2001 Pennsylvania
Avenue, Washington, DC 20006.)

(Non-Government standards and other publications are normatly available from the organizaticns which

prepare or distribute the documents. These documents also may be available in or through libraries or other

informational services.)

2.3 Order of precedence. 1In the event of a conflict between the text of this document and the references

cited herein the text of this document tokes precedence. Nothing in this document, however, supersedes
applicable laws and regulations unless & specific exemption has been abtained.

3. REQUIREMENTS

* 3.1 General requirements. The inlividual device regquirements shat{ be as specified herein and in
accordance with the applicable associated detail specification. The general reguirements of referenced
documents shall also epply. Only devices or die listed or approved for listing on the Qualified Products
List (QPL) which are inspected for and meet all the requirements of the applicable associsted detail
specification for the applicable product essurance level shal( be marked and delivered as JAN, JANTX,
JANTXV, JANTXVM, JANTXVD, JANTXVL, JANTXVR, JANTXYF, JANTXVG, JANTXVH, JANS, JANSM, JANSD, JANSL, JANSR,
JANSF, JANSG, or JANSH devices, JANHC or JANKC dies. Goverrment source inspection shall be required
(see 4.1.1). Unless otherwise specified, all JANTXV requirements apply to JANTXVM, JANTXVD, JANTXVL,
JANTXVR, JANTXVF, JANTXVG, and JANTXVH devices and all JANS requirements apply to JANSM, JANSD, JANSL,
JANSR, JANSF, JANSG, and JANSH devices.

* 3.2 Conflicting requirements. Wothing in this document or the documents referenced herein supersedes
applicable laws or regulations unless a specific exemption has been obtained. In the event of conflict
between the requirements of this specification and the requirements contained in the associsted detail
specification or other referenced documents, the following order of precedence shall apply:

First: The associated detail specification.
Second: This specification.
Third: Appliceble documents as specified in 2.0.

Fourth: Other Government, industry, and manufacturer specifications, standards, and data sheets.

-




A

Downloaded from http://www.everyspec.com

MIL-S-195004

* 3.2.1 Reference to agsociated detail specification. For purposes of this specification, when the term
ugpecified" is used without reference to a specific document, the fntended reference is to the associated

detail specifitation.

3.3 gualification. Devices furnished under this specification shall be products which have been listed
on or approved for listing on the aPL (see 4.5).

* 3.3.1 certification of conformance snd acquisition tracesbility. Manufacturers who offer the products as
described in this specification shall provide written certification signed by the company or corporate
official who has management responsibility for the production of the products, (1) that the product being
supplied has been manufactured and tested in accordance with this specification and conforms to all of the
requirements as specified herein, (2) that all products are as described on the certificate which
accompanies the shipment, The responsible official may, by documented authorization, designate other
responsible individuals to sign the certificate, but the responsibility for canformance to the facts shatl
rest with the responsible official. The certification shall be confirmed by documentation to the Government
or to users with Government contracts or subcontracts, regardless of whether the products are acquired
directly from the manufacturer or from another source such as a distributor. when other sources are
involved, their acquisition certification shall be in addition to the certificates of conformance and
acquisition traceability provided by the manufacturer and previous distributars, In no case shall the
manufacturer’s certificate be altered or show signs of slteration. The certificate shatl include the

following information:

a. Manufacturer documentation:

(%) #Menufacturer’s name and oddress.

(2) Customer’s or distributor’s name and address.

t3) Device type, product assurance level, and detail specificetion number.

(4) Lot identificarion code {including assembly plant code).

{8} Inspection date and latest reinspection date.

(6> fRQuantity of devices in shipment from manufacturer,

(7) Statement certifying product conformance and traceability.

(8) Signature and date of transaction.

(9% International standardization agreement {ISA)} tountry’s quality conformance mark.
b. Distributor documentation for each distributor:

(1) Distributor's name and address,

(23 Name and address of customer.

{3) Quantity of devices in shipment.

(4) Latest reinspection date, if applicable.

(5) Certification that this shipment is a part of the shipwent covered by the manufacturer’s
documentation, and an attached copy of the manufacturer’s original certification.

té6) Signature and date of transaction.

(7) Authorized dealers and distributors have handled the products in accordance with
the requitements of JEDEC publications 108 and 109.
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* 3.3.2 Qualification to RHA levels. Qualification to an RHA level shall consist of qualification to the
appropriste product assurance level (JANTXV or JANS) plus group D inspections and tests (sea table vi).

RHA (evels are defined in toble Ib.

* 3.4 Product essurance reguirements. Devices furnished under this specification shall comply with the
applicable quality assurance provisions of section 4 herein, and shall be prepared for delivery in
accordance with section 5. Quality essurance related to semiconductor sensitivity to electrostatic
discharge (ESD) damage is provided for in this specification by categorizing semiconductors into three ESDS
classes (classes 1, 2, and 3). I[n eddition, seven RHA lLeveis (M, D, L, R, F, G, and H) are provided for
thase semiconductors quatified to the radistion hardness tevels as specified in 4.7.7. Product assurance
requirements are summarized in tables 1s and b,

3.4.1 Requirements summary. Tebles Is and !b summarize the product assurance ardd RHA levels and
requirements. To offer any of the product assurance levels as specified in tables la or Ib, the z
manufacturer must use wafers that have been manufactured in its own United States wafer facility.

3.4.2 Product assurapce program. As s precondition to manufacturer certification and device
qualification, as applicable, the device manufacturer shall establish and implement a product assurance
program as defined in appendix D. The manufacturer shall also submit a program plan for approval as
specified in appendix 0 (see 30.1.2) and shall provide for & manufacturer facility survey by the qualifying
sctivity. The product assurance program and program plan shall be subject to periodic review and sudit by
the Goverrment to assure implementation, compliance, and extension on a 2-year basis by the qualifying
setivity,

3.4.2.1 changes to the program documentation. After a manufacturer receives mspproval of its product
assurance progrom, no changes in product design, material, process, or control shsll be implemented without
a concurrent change in the program documentation.

3.4.2.2 Manufacturer certification requirements for nll product assurance levels. Manufacturers of
semiconchictor devices shall meet the requirements of 3.4.2 and also shall meet certification requirements
for the specific production line or manufacturing and testing facility (or specified portions thereof).
Certification requirements shall be as specified in section 40 of appendix D herein, when the qualifying
activity determines on the basis of o manufacturer survey (see 3.4.2) that the manufacturer is eligible to
qualify the product, the marufacturer shsll receive written notification of such eligibility which shall
specify the technologies and the associated facilities within the manufacturing locetions that are
certified. Certification is normatty valid for 2 years and can only be terminated by written notification
from the qualifying activity. During the duration of the certification, the mamufacturer is subject to a
periodic review by the qualifying activity or its representatives. Certification witl not normally be
extended beyond the 2-year period without a re-eudit of the manufacturer’s facility for compliance with this
specification.

3.4.2.2.1 Certification sudits. After initial certification, & certification audit team will
periodically examine the manufacturer’s facilities and equipment, review the processes and techniques, and
audit the implementation of the product assursnce program plan and records. The date, location, time of
audit, and extent of participation of supplier personnel required to accomplish the task will be established
on a schedule that is mutuaily acceptable te the qualifying activity or its representative and the
manufacturer. On completion of the audit, the manufacturer will be provided an audit critique and witt
subsequently be provided with a writtem report of the results of such an sudit. A schedule for correction
af any significant deficiencies will be required and will subsequentiy be reviewed for completeness,
adequacy, and timeliness of committed closure sctions.

3.4.2.2.2 Loss of certification. Loss of certification for any certified line shalt result in removal
from the QPL of all applicable devices. The manufacturer may lose certification for failing to:

a. Heve any semiconductor device from the certified line listed on the @PL within 2 years after date
of certification.

b. Comply with the reguirements of this specification,

c. Allow the certification team access to the cperations and documentstion as required by section 40
of appendix D.
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3.4.2.2.3 Reinstatoment of certification. Manufacturers may have cectification reinstated by
successfully completing atl the requirements referred to in this specification, or portions thereof as
directed by the qualifying activity in order to remedy the deficienciss and assure compliance with

certification requirements.

* 3. 4.3 Change of qualified product. After quaslification, the manufacturer shall notify the qualifying
activity prior to the relesse and shipment (for JANS prior to line implementation except for ewvaluation
samples) of product which undergoes any change in the product or product assurance program which affects
perfarmance, quality, eppearance, reliability, or interchangeability. Changes in design, materinls, or
processes for sny device mist be processed in sccordance with estabiished change control procedures for all
affected documents (see 30.1.1.5 and 30.1.2 of appendix D). Such notification shall inctude a thorough
description of the proposed change and » suggested test plan designed to demonstrate that the change witl
not adversely affect performance, quality, reliability, or interchangeability and that the changed product
wilt continue to meet the specification requirements. The qualifying activity will review the proposed
chanpe and test nlsn and advise the manufacturer of the testing required to obfain aporoval of the proposed
change. The completed test results shall be submitted to the qualifying activity for review and the
manufacturer shall be notified of approval or disapprovel. After approval of the design change, all product
inventory of the old design must be submitted to QC1 within 6 months, unless authorization is extended by
the qualifying agency. Unless the design change has been required to correct or eliminate a verified design
defect, finished devices manufectured to the previousty approved design which are in inventory or in process
of testing (i.e., inspection lot identificarion code essigned) will remain qualified only until that
inventary is depleted. The previously approved design will not remain qualified if the design change has
been required to carrect or eliminate a verified degign defect. Changes representative of those that are
subject 1o this requirement are thase shown in tabie lc.

* 3.4.3.1 Allownble alternate design, materials, ard construction, Only one device design is altowed for
JANTX and SANTAV per manufacturer. For JANS devices, only one design is allowed per manufacturer, and it
may differ from the design of other product assurence levels. For radiation hardened devices of all {evels,
only one design is allowed, and it may differ from the design of nonradiation hardened devices. With the
approval of the qualifying activity (see 3.4.3), design material and construction alternatives for qualified
device types may he atiowed only for s {imited time, An siternate design submitted for approval must be
definitive of all pertinent construction features. Particular design features are not interchangeable
between approved designs. A single inspection lot or sublot, in the case of lots made up of subliots of
structurally identical devices, shall contain only one spproved design, materinl and construction so that
homogeneity is preserved within a given lot identification code and device type. The qualifying activity
shall be notified of the first (ot incorporating the change and the {ast tot of the present existing design
and effective date codes for each. If the existing design is to be maintained, the manufacturer shall
justify the retention, subject to approval by the qualifying activity. The qualifying activity may
periodically identify specific alternate designs by device type and detsil specification snd request
justification for continued retention of that specific alternate design.

3.4.4 Goverrment source jnspecrion. Goverrment gource inspection and acceptance in accordance with table
la and appendix D is requited on all "JAN" branded semiconductors delivered to this specification. The
inspection shall be performed by the designated Government agency (see 4.1.1).

* 3.4.5 PPM quplity tevels. The quality of lots that have been subjected to and have passed the 100
percent screening inspections of table 11 (or unscreened devices at the optfon of the manufacturer) shatl be
establ ished and maintained in accordance with 4.7.4.1 and £1A-354. Individual PPN levels for PPM-2 shall be
computed for table [II, subgroups 2, 3, and & and be reported individually for each subgroup. The sum of
these shall be reported as the overall PPM-5 defect level. Oetas coltection must begin by 30 July 1991, for
subgroups 2, 3, and 4. Data reporting shall be available upon reguest.

3.5 Terms, definitions, abbreviations, and symbols. For the purpose of common understanding, usage,

preparation of associated detail specifications, and the recording of data, the terms, definitions,
abbreviations, and symbols contained herein, in the appendixes, referenced documents, end in the sssociated
detail specifications shall apply.
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3.6 Design, construction, and materials. Design, comstruction, and materials for devices furnished under
this specification shall be ns specified herein or as specified in the associated detail specification.

3.6.1 Package. All packaged devices supplied under this specification shati be hermetically seated in
glass, metal, or ceramic (ar combinations of these) packages. No organic or polymeric material shal! be
used as B package or package seal.

3 6.1.1 Mgisture content., The moisture content of the sealing envirorment shatt be centrolled. The

ternal moisture content of device packages with an internal cavity greater then .0Y cc shall not exceed

5 000 PPM when tested in accordance with method 1018 at +100°C. ALl manufacturers shall exercise package
internsl moisture content monitors at key locations in the manufacturing flow. The internal water-vapor
content test may be performed at the option of the manufacturers. When the internal water-vapor content
test is performed, the samples shall have been subjected to screen 3 of teble I1, ar equivalent; nat
required for devices which sre inactive for new design.

3.6.1.2 Oxygen content. All power devices with soft solder die attach shall have the internal oxygen

content of the sealing environment controll{ed. The internal oxygen content of the device package shall not

exceed 2,000 PPM at +100°C. The internal oxygen content test may be performed at the option of the

marufecturers. When the internal content test is performed, the samples shall have been subjected 1o screen .
3 of table {1 or equivalent; not required for devices which are inactive for new design,

* 3.4.2 Funqus-resistant materinl. External parts of the semiconductor device shall be inherently
nonnutrient to fungus.

* 3.6.3 Metals. Internal surfaces shall be capable of resisting progressive degradation within a
hermetically sealed package. External metal surfaces shall be corrosion resistant or shall be plated or
treated 10 resist corrosion. Device package material shall be free of burrs and other potential particle
contamination,

3.6.4 Screw threads. Standard scred threads listed in FED-STD-H28 shall be required for all
semiconductor devices where screw threads are 2 mechanicat requirement of the device. I

* 3.6.5 Internal conducters. [Internal conductors which are in thermal contact with a substrate aleng their
entire lengths (such as metallization strips, contact sreas, and bonding interfaces) shall be designed so
that no properly fabricated conductor shalt experience, at device maximm rated current, e current density
in excess of the values shown beiow for the applicable vonductor materiat including allowances far worst
case conductor composition, cross-sectional area, normal production tolerances on design dimensions, and
actunl thickness at criticet areas, such as, steps in the elevation or contact windows:

Maximuam allowable

Conductor material continuous current density
RMS for pulse applications
Aluminum (99.99 percent pure or doped) 2 x 105 amps/cn®
without glassivation
Aluminug (99.99 percent pure or doped) 5 x 10° amps/’cn'rr2
with glassivation
Gold 6 x 105 amps/cm?
All other (unless otherwise specified) 2 x 105 anps/end

3.6.5.1 VWire bonds. Thermocompression wedge bonds shall not be utilized when aluminum wire is used.

3.4.5.2 Die mounting. Pure plass shall not be used for device die mounting.
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3.6.6 Silicon transistor metallization protective coating. All silicon transigstors with "maximum rating"
of less than & watts at Tp of +25°C, shall have an inorganic transparent protective overiay material on the
active metallization (excluding the bonding pads). For JANS devices, the minimum deposited gtasaivation
thickness shall be 6,000 & of Si0y or 2,000 A of SigN;. The glassivation shall cover all electrical
concuctors on the chip except the bonding pads. For JANS devices, b minimum of 0.050 mm (2 mils) distance
shall be maintained between all uncoated conducting paths, except where the functional performance
parameters of the device require closer spacing.

* 3,6.7 Haterisi restrictiong. The externai surfece of package, header, or fieange sheii be finished and
not have any depression or cevity, unless it is part of the original design. External parts, elements, or
coatings shatl not btister, crack, (excluding glass meniscus), outgas, soften, flow, or exhibit defecrs that
adversely affect storage, operation, or envirormental capabilities of semiconductor devices. Organic or
polymeric materials shall not be used external to the package to increase size or dimensions. For JAN,
JANTX, and JANTXV the use of silicone or orpanic material inside the packages, shall be approved by the
qualifying activity. Desiccants shall not be used. For JANTX, JANTAV, of JAKS devices, silicone or organic
materials may be used. For JANS devices, silicone or organic materlals may only be used when specified by
the associated detail specification. For JANYX, JANTXV, or JANS, the qualifying activity shall evaluate
processing conditions of the materials before granting approval. Polymer impregnations (backfill, etc.) of
the packages shall not be permitted.

* WARNING: Packages conteining beryliium oxide (Bed) shall be marked in accordance with 3.7.3.2 and shail
not be ground, machined, sandblasted, ar subjected to any mechanical operation which will produce dust
containing any beryliium compound. Packeges containing any beryllium compound shall not be subjected to
any chemicel process (etching, etc.) which will produce fumes containing beryllium or its' compounds.

* 3.6.7.1 Or g anic materisls and silicones. If organic materials and s|l|cones are used inside the package,
approval of the qualifying activity shail be required and the foliowing information shall be provided to the

qualifying activity for approval consideration:
a. ldentification of the specific material{s) and manufacturer(s).

b. Detalls of the nppllcatlon cure cycle, preseal bake, seal, snd any other special processing

T I T SIS JU R [ Jgy

TC\'.]UII'CU iﬂﬂﬁlllu{l curlng KEIl'JBI ature Eﬂall. not be EKCEEQEC! ﬂf[el cur\ng)

€. A brush shall not be used to epply organic material or silicone. Any Wwire bonded device with an
excessive buildup of organic material ar silicones beyond a normal fillet under the heel of the
bond wire is prohibited.
d. Five randomly selected devices shali be provided
* 3.6.8 Metallurgical bond for JANS exial diodes. ALl JANS diodes (exciuding Schottky barrier and point

contact ultra high freguency (UHF) devices) shall be metallurgically bonded at the interface of any
mechanical connection within the assembly of the device (see 30.714.3 of appendix A for axial leed diodes).

3.6.9 Requirements for JANS transisior structure.

3.6.9.1 Metatllizstion thickness. The minimum metallization thickness shall be 8,000 A.

* 3.6.9.2 Internal wire size. The internal wire diameter shall be 0009 inch ¢0.023 mm) minimum for
aluminum and .0007 inch (.018 mm) minimum for gold wire.

3.7 Marking.

3.7.1 Marking on each device. The following marking shall be placed on each encapsulated semiconductor
device and shail be legible at time of shipment.

b. Type designation (see 3,7.56).

¢. Product assurance level. The P suffix (when applicable, see 3.7.3).
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d. 1SA country’'s quality conformance mark (when epplicable, see 3.7.6.1).

f. Lot identification code and code of assembly plant (see 3.7.8 and 3.7.8.1).
g. Serisl msmber, if applicable (see 3.7.%).

h. "iN" portion of the Part or ldentifying Number (PIN) of an axial leaded or surface mount glass
diode,

j. Electrostatic discharge sensitivity (ESDS) identifier (see 3.7.3.1).

k. Special marking (see 3.7.3). Beryllium oxide identifier {see 3.7.3.2).

The maximum marking commensurate with device size end the above order of precedence shall apply.

3,7.2 Harkipg on initial container {unit packagey., ALl device marking, except for polarity and serial
numbers, shall also sppear on the unit package used as the initial protection for delivery.

3.7.3 Special marking. If any special marking is used, it shall in no way interfere with or obscure the
marking required in 3.7.1. The “P* suffix marking for PIND testing (see 1.2.4 and 3.7.6.1) may follow the
type number or be marked any place on the device within the marking area.

* 3.7.3.1 ESDS identifier. When s device’s ESDS class is determined by the ESDS classification test (see
4.5.2.1 and 4.5.2.2), the devices represented by the test shall be marked as follows:

a. Class 1: 1,999 V and below - a - single equilateral triangle outline or solid (still acceptable as
pin one designator).

b. Ctass 2: 2,000 V to 3,999 ¥ - aa - double equilateral triangle outline or solid (still acceptable
as pin one designator).

c. Class 3: 4,000 V to 15,999 V - no designator.
* d. Honsensitive: A

[+

3.7.3.2 Beryllium oxide package identifier. 1f a semiconductor package contains beryllium oxide
tberyllia), the device shall be marked with the designation ’BeQ’.

* 3.7.4 Marking legibility. Marking shall remain legible after all tests. Warking damage caused by

machanical fixturing shall not be cause for lot rejection. Devices having damaged markinos chall be

remarked prior to shipment to insure legibility.

3.7.5 Polarity marking of unidirectional diodes and thyristors. The polarity shall be indicated by one
of the following methods.

3.7.5.1 Digdes.

a. A diode graphic symbol or arrow with the arrow pointing toward the cathode terminal for forward
bias.

b. A single contresting color band or a minimum of three contrasting color dots spaced around the
periphery on the cathode end may be used.

c. An ESD identifier may be used to indicate polarity for sensitive devices.

10
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3.7.5.2 Ihyristars. A grophic symbol for s thyristor with the arrow pointing towsrd the cathode terminal
{for stud-mounted thyristars only).

3.7.6 iype designation. Each semiconductor device shall be marked with the type designation which shatl
be formuipted as shown in 1.2,

* 3.7.6.1 JAN branded prefix. tThe type number of ell semiconductor devices scquired to and meeting the
requirements of this specification and the appliceble sssociated detail specification shall bear the
opplicable prefix (if manufectured in the 8.5.). See 1.2.1 for availeble prefixes. In the case of small
size semiconductor devices, the abbreviated prefix J, X, JV, J¥M, JVD, JVL, JVR, JVG, JVF, JVH, JS, JSM,
JSD, JSL, JSR, JVF, JVG, or JS5H may be used.

* 3.7.6.1.% The JAN brand registered U.$. Goverrment certification mark. The JAN brand is a registered
U.S. Government certification mark as number 504860 by the U.S. Patent Office, and its application shall
constitute certification by the manufacturer that all tests of the applfcable associated detsil
specification and this specification have been satisfactorily completed; that verifiabie test data will be
retained in files for not less then § years; and that within the specified time period, test data witt be
made available for on-site review by Government representatives upon request. In the event that a (ot fails
to pass inspection, the manufacturer shall remove or abliterate within 30 days the JAN or J prefix from the
sampie tested and aiso from ail devices represented by the sampie.

* 3.7.6.1.2 ISA certifigation mark. For product totally manufactured outside the U.S. under a ratified
1SA, the quality conformance certification mark of the country in which the product was manufectured shall
be used in place of the JAN brand, except when the JAN certificetion mark is actually a part of the military
PIN. Then the ISA certification mark shall be marked on the device in gddition to the JAN prefix.

* 3.7.6.1.3 Purchase arder requirements. The JAN brand or the abbreviations shall not be used on any
semiconductor device acquired under contracts which permit or require any changes to this specification or
the spplicable associated detail specification, except for:

8. Lead length.
b. Finish,

c. PIND testing. PIND screening to requirements beyond those specified herein may be
performed only when imposed by the acquisition document upon the component manufacturer.
A new PIN will be created in accordance with 1.2.4 and 3.7.3. Devices which pass such
screens may be JAN branded or may retoin the JAN brand if already marked. Al{ devices
failing such screens shall not be JAN branded or, if atready marked shall have the JAN
brand removed or the device destroyed.

d. tead forming. The forming of leads shall not be performed sacept for specific customer
purchase orders where the lot is controlled throughout processing by specific 1ot
travelers. The bend shall aot be closer than .050 inch (1.27 mm) to the glsss 5eal. if
lead forming is performed, & hermeticity test shall be perfarmed in sccerdance with table
11, screen 7.

* 3.7.6.2 RHA designator, The letters M, D, L, &, F, G, and ¥ following the JV or JS portion of the JaAN
prefix indicate the level of RHA. Parts which do not have an RHA designator either have not been tested
esti
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* 3.7.7 Menufacturer’s designating symbol. The manufacturer’s designating symbal (NAVSHIPS 0967-LP-190-
4010y shatl be as listed in the GPL and assigned by the qualifying activity. The symbol shall be used only
by the manufacturer to whom it has been assigned and enly on those devices manufactured at that
manufacturer’s plent. In the cese of small devices, the manufacrurer’s designating symbo! may be

mhdiraiii nt et s Aamittimen rha finned UFPH in vtha on
aQoorevisied oy Ptling A8 FIrst LY In (Re ge

br 1)

11"



Downloaded from http://www.everyspec.com

MIL-§-195004 .

3.7.8 Loy identification code. Semiconductor devices shall be marked by a code indicating the last week
of sealing for the inspection tot sctymnulatfon period, The first two numbers in the code shall be the last
two digits of the number of the yesr. The third and fourth numbers shat! be two digits indicating the
catendar week of the year. When the number of the week is 8 single digit, it shall be preceded by » 1ero.
Reading from (eft to right or top to hottom, the code number shall designate the year and week. When more
than one lot of & device type sealed within the same 6-week period iy submitted for GCi, a lot
fdentification suffix letter shall be chosen, consisting of & single capital letter, and shall appear on
each semiconductor device immedistely following the date code. This letter shall be chosen by the
manusfacturer 8o that each inspection Lot is uniquely identified by the lot identification code and by the
Lot identification suffix ietter, if one is required. 1In addition, for JANS, each device shall be traceable
to b wafer lot.

3.7.8.1 Code for assembly piants. If the devices sre assembled at an assembly plant other than the basic
ptant, the lot identification code shall include s single letter which uniquely identifies the plant or .
country where the assembly plant is located. When the full name of the country of assembly in which the
device is assenbled is marked on the device, the letter code is not required. This assembly plant
designator shall appear immediately preceding and adjacent to the date code. The assembly plant designators
dWitl be listed with the addresses in the OPL. .

* 3.7.8.2 Country of origin. Country of origin it other then USA, determination and markings for
semiconductor devices made in a foreign country shall be in accordance with United States Customs rulings.

3.7.9 Serialization. JANS devices and, when specified, other device levels shall be marked with a unique
gserial number assigned consecutively within the inspection lot. JANS devices shall be marked with the
serial number prior te the first electrical test in screening, and inspection lot records shall be
maintained to provide traceability from the serial number to the specific wafer inspection lot from which
the devices originated. For small devices with insufficient area for serialization, metal lead or body tags
may be used.

to this specification may be macked with the device mamufacturer’s name, abbreviation, or trademark in place
of the designating symbol described in 3.7.7, except for s manufacturer with multiple facility locations.
The identification of the equipment manufacturer may appear on the device onhly if the equipment manufacturer
is alse the device manufacturer. The name or trademark of onily the oripinal manufacturer shatl appear on
the device or initial container. Rebranding shall mot be permitted.

* 3.7.10 Manufscturer’'s name, abbreviation, or trademark. At the manufacturer’s option, devices supplied

3.7.1% Marking option. Except for serialization, the msmufecturer has the option of marking the entire
lot or only the sample devices prior to inspection. If the manufacturer exercises the option to mark only
the sample devices, the procedure shall be as follows:

a. The sample devices shall be marked prior to performance of quality conformance or qualification
inspection.

> b. At the completion of inspection, the marking of the sample devices shall be inspected for
confarmance with the requirements of 3.7.1 and 3.7.4.

¢. The inspection lot represented by p confarming inspection sample shal(l then be marked and any
specified visual and mechanical inspection performed.

d. the marking materials and processing spplied to the inspection lot shall be to the same
specification as those used for the inspection sample.

* 3.8 MWorkmanship. Semiconductor devices shall be marufactured and processed in a careful and workmanlike
manner, ih accordonce with good desigh and sound enginsering practice, and to the requirements of this
specification,

3.8.1 Leod finish. The finish system on stt external {eads or terminals shall conform to one of the
combinations Listed in table 1d end to the thickness and composition requirements of table le. The finish
system shal! also conform to the requirements of 3.8.1.2 and 3.8.1.4 where ppplicable. Lead finish
requirements are not applicable to specifications which are inactive for new design.
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3.8.1.1 Package element {other then lead or terminalt) finish. External metallic package elements other
than leads and terminals (e.g., lids, covers, bases, and seal rings) shall meet the applicable envirormental
requirements without additional finishing of the base materials or else they shall be finished so they meet
these requirements using a finish system conforming to one of the combinations listed in table If, and
conforming to the thickness and composition requirements of table le, The finish system shall also conform
to the requirements of 3.8.1.2 and 3.8.1.4.

= o 4 9
2.0:.1.8

ma maml e 2 - - - - . - 1 -
i older dip. The hot solder dip shall be homogensous and shall be applied as follows:

[

hd a. ALl outlines with hot solder dip over compliant costing. The hot solder dip shall extend to Within

0.05 inch (1.27 mm) of the seating plate (minimum). For l\eadless chip carrier devices, the hot
solder dip shall cover a minimum of 95 percent of the metallized side castellation or notch and
metallized areas above and below the notch, except the index feature if not connected to the
castetlation. Terminal area intended for device mounting shall be completely covered as required
by MIL-STD-750 solderability test. For stud mount the solder shall extend .050 inch minimum betow
the terminal hole.

b. All outlines with hot solder dip over base metal, or noncomplijant coating (which are subject to
corrogion resulting in lead degradation). The solder shall extend to the glass seal or point of
smargence of the metallized contact or lead through the package wsll. 1f solder is applied up to
the seal, s hermeticity test (method 1071, sample size {1156 devices, ¢ = 0)) shall subsequently be
performed and passed. An external visual examination (method 2068, sample size (116 devices,
¢ = 0)) may be performed in lieu of the hermeticity test for non-transparent glass encased
double plug noncavity axial lead diodes. Alternately, the hot solder dip may extend to
within 0.05 inch (1.27 om) of the seating plane (minimum), provided a salt atmosphere test
method 1041 sample plan 22 devices, ¢ = 0 subsequently be performed and passed. For
leadless chip carrier devices, the hot solder dip shall completely cover the metallized
side castellation or notch an metallized sreas above and below the notch, except the index
feature if not connected to the castellation.

3.8.1.3 Silver. The lead may be solid silver or the lead finish may be silver clad ar silver plated.
The silver shall be a minimum of 99.7 percent pure. Silver cladding thickness shall be a minimum of 250
microinches (6.35 pm). A matte or semi-bright pleted finish is allowed. The silver plating thickness shall
be a minimum of 100 microinches (2.54 tam) and a maximum of 425 microinches (10.80 pm). Silver plating as
final finish, shall not be used directly over copper.

* 3.8.1.4 Tin and tin-lead plate. Pure tin finish shall not be used on any internal or external package or
lead surface. Lead finish shall not use pure tin. Tin-lead plate shall contain three percent lead as a
minimum (see table le)., Pure tin finish (including pure tin undercoating) shall be prohibited. For JAN
level, pure tin is acceptable in accordance with table le. herein.

3.8.2 Rework provisjons. Atl rework permitted on devices manufactured under this specification shall be
accomplished in sccordance with procedures and safeguards documented in accordance with appendix D and
available for review by the qualifying or acquiring activity. No delidding or package opening for rework
shall be permitted except disc packeges. Unless otherwise specified, allowable rework of sealed package
includes recleaning of any device or portion thereof, rebranding to correct defective marking and lead
straightening (provided the reworked devices meet the requirements for conditions of leads). For discrete
semiconductor wafers, rework (i.e., the strip and redeposition of a layer in order to correct &
nonconformance to a specification Limit) is not allowed. Additicnal etch to correct a nonconformance to o
specification limit, photoresist strip and recoat, or processing to continue or finish incomplete
processing, strip and redeposit of non-junction passivation and backside metallization is considered
accepteble rework. However, investigative end correction action shall be performed. Ffor JANS additienal
deposition of oxidation, passivation, or sny interconnect layers (e.g., polysilicon, atuminum, etc.), and
any assembly rework operation prior to package seal is not sllowed. After replating of the package or
teads, all JANS, JANTXV, and JANTX devices shall be subjected to and pass as a 100 percent screen, the final
electrical test requirements of screen 13 of teble Il for the device class (excluding calculation of delta
limits) and the hermetic seal requirements of screen 7 of table I1. Solder-dip rework shall be in
accordance with 3.8.1.2. Subsequent screening of lot testing may be used to satisfy these requirements.
Lots shall not exceed two reworks for any process (e.g., chemical stripping to achieve solderability).
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3.9 Location of manufacturer.

3.9.1 Location of manufacturer for JANS and JANTXV types. For JANS and JANTXV devices, wafer processing,
device assembly, 100 percent screening test, (except clear gless JANTXV diodes) and groups A, B, C, 0, and E
inspections shall be performed in the U.S.A. or its territories, using wafers processed in their own United
States manufacturing facility (see 3.9.2). However, 100 percent screening (table I1) for JANTXV types may
be performed in those countries that have ratified an ISA with the U.S.A. (e.g., NATO STANAG no. 4093 or
DoDI 2045).

3.9.2 Location of manufacturer for JAN, JANTX, snd clear glass diode, JANTXV types. Provided the
requirements of Foreign Plent Qualification Provisions (see appendix E) are satisfied, JAN and JANTX devices
and clear glass JANTXV diodes may be assembled in a foreign country provided that the foreign assembly plant
is technically controlled by basic facility with quality assurance procedures controlled and approved by the
qualifying activity and the basic plant, and provided that all wafer fabrication, 100 percent screening
tests and groups A, B, C, D, and E inspections are performed in the U.S.A. at the basic plant, except for
step 2 of table 11, high temperature life (stabilization bake), which may be performed at the foreign
assembly plant. However, 100 percent screening may be performed in any country that has an 1SA with the
U.S.A. (e.g., NATO STANAG no. 4093 or DoDl 2045).

3.10 Wpivers and letters of interpretation and policy letters. Waivers, letters of interpretation, and
policy Letters shall be approved in writing by the preparing activity. All waivers, letters of
interpretsation, and policy letters applicable to MIL-5-19500, associated detail specification, or
MIL-STD-750 written prior to the current date of that particular document are null and void. ALl subsequent
waivers, letters of interpretation, and policy letters written are valid only until the next document action
(This is not intended to void 4.4.1).

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. The manufacturer is responsible for the performance of all inspection
requirements as specified herein, and in the detail specification. The manufacturer may use his own or
other suitable facilities (which have been approved and granted laboratory suitability by the qualifying
sctivity for the performance of the inspection requirements specified herein). The Government or acquiring
activity reserves the right to witness or perform any of these inspections set forth herein or in the detail
specificetion and to audit the data resulting from the manufacturer’s performance of these inspections. The
respansible Government inspection agency shall be given adequate notification prior to the initiation of all
tests. 1f e manufacturer elects to eliminate or reduce a QCl step or 100 percent screen operation by
substituting a process manitor or SPC procedure (when approved by the preparing activity and the qualifying
activity), the manufacturer is only relieved of the responsibility of performing the QCl1 or 100 percent
screen operation. However, the manufacturer is still responsible for providing product which meets all of
the performance, quality, and reliability requirements herein.

* 4.1.1 Government source inspection. Government source inspection shall be required as a condition for
the use of 8 JAN brand on all semiconductor devices acquired to and meeting the requirements of this
specification and the appliceble detail specification, Goverrnment source inspection shall apply to
qualification, QC1, and screening. The Goverrment representative shall inform the manufacturer to the
extent of inspection that will be exercised upon notification that a @Cl is intended and the date on which
inspection will begin. In the event of limited inspection resources, the Goverrment source inspector shall
arrange the schedule for the performance of inspections, surveillance, audit, or reviews so as to maximize
the effectiveness of the inspection function.

* 4,1.1.1 Goverpment source inspection for JjANS. For each JANS lot, Government personnei {end other
Government designated representatives when required by contract) shall perform surveillance and monitoring
functions related to inspections, assembly, and wafer fabrication from wafer (ot acceptance through shipment
of the completed product. The inspection requirements shall be performed or witnessed by the
representatives at designated manufacturing and test steps as noted in the manufacturing/inspection flow
chart, Adequate inspection stations shall be provided for the Goverrment representatives, These designated
manufacturing and test steps as a minimum shall include the following:

a. Surveillance of wafer lot acceptance, when applicable.

b. Visual examinations at die inspection and at pre-seal.
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c. Surveillance of in-process die shear test.

d. surveillance of in-process band strength test,

e. Surveillance of burn-in board checkout for continuity.

f. surveillance of examination required by the last four requirements of subgroup 3 of table IVe.

g. Surveillance of radiation tests when required by table VI.

k. Final audit of documentation on each lot.

f. Right to witness and analyze scanning electron microscope (SEM) photography of applicable wafers.

j. Surveillance of failure anslysis, DPA activities and the results and corrective ections retsted
thereto.

k. surveillance of ESDS classification tests.

4.1.1.2 Government source inspection for JAN, JANTX, ard JAKTXYV devices. For JAN, JANTX, and JANTXV
lots, Government personnel, and other Govermment designated representatives, will perform surveillance and
monitoring functions related to screening and QCIs, assembly and processing steps back to the wafer
fabrication line. These surveillance and monitoring functions are reflected in the procedures of section
117, part 5 of DLAM 8206.

4.1.1.3 Government source inspection for suppliers. The supplier (whether manufacturer, distributer,
dealer, stocker, etc.) shall have an i{nventory control system for JAN branded devices which documents and
maintains traceability by quantity accumulated and distributed on each device lot or partisl (ot (i.e., as
identified by common PIN, inspection lot identification code, and manufacturer) to the original manufacturer
or (where intermedinte transaction{s) is involved) to the previous supplier(s}). ALl suppliers of JAN
semiconductors shall be prepered to provide to any customer, when required by scquisition document, copies
of the actual racords of processing or a certification as te the origin and their own trensactions and
handling of semiconductors ordered from them including copies of the actual records of processing or
certification{s) from their supplier(s}. Any suppiier of JAN semiconductors shall make details of their
inventory control system and tracesbility documentation availsble to an authorized Government representative
for inspection (acceptance) upon request.

4.1.1.4 Government source inspection at & test facility other thap the device manufacturer. The
provisians of 4.1.1 shall apply, however, upon notification from the manufacturer it shall become the

responsibility of the test facility to notify the Goverrment representative and schedule an inspection.

4.1.1.5 Government source inspection at facilities other than the device manufacturer. Govermment source

inspection for JAN branded devices, which are acgquired from sources other than the device manufacturer,

L 2o e o P P T -l

shall be required upon request fer the purpose of verifying shipment integrity with regards to traceability
documentation. Traceability documentation shall, as a minimum, include the requirements specified in 3.3.1

herein and other retated lot records. The frequency of Government source inspection may vary in accordance

with need determined by the Goverrment. The facility shalt have an inventory control system for JAN branded
devices which is acceptable tp the Goverrment representative,

4.2 Procedure for tots held by manufacturers for more than 36 months. Semiconductors hetd by
manufacturers or distributors for s period exceeding 36 months from the date of the last inspection for
solderability or date of sotder dip shall be demonstrated to be solderable in accordance with table IVa,
group B, subgroup 2 (JANS) or tabie [Vb, group B, subgroup 1 (JAN, JANTX, and JANTXV). The devices shall
retain the original inspection tot identification code and an updated certificate shall accompany all
shipments of devices to the Government or its contractors or subcontractors. Records of reinspection shall

be maintained s specified in appendix D. The requirements for group A reinspection have been deleted,
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4.2.1 Reinspection procedure for lots held by device distributors. Reinspection requirements may be
satisfied by one of the foliowing procedures:

a. Upon mutual agreement between the device manufacturer and distributor, the entire lot ar o
random sample, large enough to satisfy the reinspection requirements, may be returned to
the device manufacturer by the distributor. Devices held and being represented by the
submission of a random somple must be retained by the distributor until an updated
certificate of conformance and acquisition traceability with certified reinspection date
inciuded is received from the device manufacturer. An updated certificete shall accompany
all shipments of devices to the Government or its contractors or subcontractors. In the
case of lot failure, when only a semple has been returned to the device manufacturer, the
total represented lot must be returned for the required 100 percent inspection and
screening. Quantity or price adjustments shall be s marter of agreement between the

davice manufacturer and the dietributer, <

b. When procedure 4,2 or 4.2.1a above is occomplished by a device manufacturer from inventory
received from any one distributor and a Lot failure has not occurred, the device
manufacturer may choose to update all other distributors’ certification documents for the .
same device type and lot inspection code. These updated documents shall contein the
certified reinspection date. In case of lot failure occurring during procedure 4.2.1s,
this paregraph does not apply and, therefore, each distributor must follow procedure
4.2.0a.

4.3 Classification. The examination and testing of semiconductor devices shall be classified as follows:
a. OQualification inspection (see 4.5.1).
b. Screening (see 4.6),

c. QCl (see 4.7). !

* 4.3.1 Formatjon of inspection lots. The product shall be assembled into en identifiable inspection lot
or collection of inspection sublots. Each Lot shell be identified by & unique Lot identification code (see
3.7.8).

6.3.1.1 JAN, JANTX, and JANTXV inspection lot. The total number of devices that the manufacturer submits
at any one time for qualification or QCI shall constitute an inspection {ot. The maximum smatlt inspection
tot size shall be 500 devices. The inspection lot is submitted to determine compliance with the
requirements of the detail specification. Esch inspection lot shali consist of devices of a single device
type or consist of a collection of sublots of structurally identical devices contained on one or more detafl
specifications manufactured on the same production line(s) within a single plant through final seal by the
same production technique and to the same device design with the same material requirements and sealed
within the some 6-week period. Lot jdentification shall be maintained from the time the lot is pssembled to
the time it is acceptied or rejected.

4.3.1.1.1 Inspection sublat. An inspection sublot shall consist of a single device type conteined on a
single detail specification manufactured on the same production tine(s) through final sesl by the same
fabrication technique arnd to the same device design with the seme materist requirements and within the same
b-week period.

4.3.1.2 JANS inspection lot.

4.3.1.2.1 Wafer lot. A wafer lot shall consist of only semiconductor wafers subjected to each and every
process step of masking, etching, deposition, diffusion, metailization, etc. as & group. Each wafer iot
shall be assigned 8 unique identifier which provides traceability to all wafer processing steps. Mafer lot
records shalt identify all JANS device inspection lots formed from the wafer lot.
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* 4.3.1.2.2 Wafer lot scceptance. Wafer lot acceptance is required for selected die designs such ss
overlay structure devices and devices with metallization path to bond pad crossing eny junction covered by
passivation or glassivation where the bonding pad is not on the active area of the device. This acceptance
shall be performed in accordance with method 500! of MIL-STD-T5D for each of these lots.

4,3.1.2.3 Device inspection lot. The total rumber of devices that the manufacturer submits at any one
time for JANS quslification or QC! shall constitute a device inspection lot and shall conform to the
following criteria:

a. Small lots shall not exceed 500 pieces. Sampling inspection for large or small {ots shall be in
accordance with table )Vs.

b. All devices shall be of 8 single device type.
¢. All devices shall be from a single wafer lot.

d. All devices shall be sssembled on the same production (ine with the same technigque from die attach
through final seal, within 21 working days not to exceed 31 calendar days.

4.3.1.3 Structurally identical device types. Structurally identical device types are devices
manufactured on the same production line{s) through final seal, by the same fabrication technique within the
same package family and to the same device design with the same materiai requirements and differ only
electrically. Examples of such structurally identical device types are as follows:

8. Rectifiers, diodes, or thyristors grouped into different voltage ratings.
b. Transistors grouped for gain Limits and voltage ratings.

c. Power MOSFETs grouped for rpglon) and voltage ratings. Power MOSFETs of the same voltage types
with identical design rules (field termination end cell density) and which differ only in die size
are considered structural identicel. Initially, groups B and C shall be performed on the targest
die size available within each structurally identical voltage grouping., The die sizes which
receive groups B and € inspection shall be rotated on a periodic basia thus sssuring that all die
sizes receive groups B and C inspection.

* 4.3.2 TIraceebility. All devices delivered to this specification shall be so identified (see 3.7.1 and
3.3.1) and documented that they shall be traceable through the lot identification code and inspection lot
records. In addition, JANS devices shall have a lot control system from wafer processing through screening
which provides wafer lot identificotion operation {machine), date of operation, operator(s) identification,
quantity, and serial mumbers (after step 8 of table l}) of devices processed. This traceshility data shall
be maintained for 5 years.

* 4.3.3 pisposal of spmples. ODevices subjected to destructive tests or which fail any test shall not be
shipped. Sample devices from lots which have passed QCI end which have been subjected to mechanical or
environmental tests specified in groups B and C inspection and not clessified as destructive, may be shipped
provided each of the devices subsequently passes group A, subgroup 2 inspection,

4,3.3.1 Destructive tests. Unless otherwise demonstrated, the following MIL-STD-750 tests are classified
&8s destructive:

Method number Test
1017 Reutron irradiation
1019 Steady state total dose irradistion
1020 ESDS classification
1021 Moisture resistance
1036, 1037 Intermittent pperation life
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Method rumber Test
1044 Salt atmosphere
1042 (condition D) Burn-in/life test for power MOSFETs
1044 Salt spray
1056 Thermal shock (glass strain)
2017 Die shear test
2031 Soldering heat
2036 Terminal strength
2037 Post seal bond strength
2075 Decap internal visual design verification

2077 SEM

ALl other mechanical or envirommental tests (other than those listed in 4.3.3.2) shall be considered
destructive initially, but may subsequently be considered nondestructive upon eccumulation of sufficient
data to indicate .thet the test is nondestructive. The accumuiation of data from five repetitions of the
specified test on the same sample of product, without significant evidence of cumulative degradation in any
device in the sample, is considered sufficient evidence that the test is nondestructive far the device of
that manufacturer. Any test specified as ® 100 percent screen shall be considered nondestructive for the
stress level and duratien or number of cycles applied as & screen.

4.3.3.2 Nondestructive tests. Unless otherwise demonstrated, the following MIL-STD-750 tests are
classified as nondestructive:

Method rmumber Test
1001 Barometric pressure
1022 Resistence to solvents
1026, 1027 Steady-state life
1031, 1032 High temperature life {nocnoperating)
1038, 1039, 1040 Burn-in screen
1042 Burn-in/life test for power MOSFETs
{conditions A, B, and C)
1051 Thermal shock (temperature cycling)
{100 cycles or less)
1071 Hermetic seal tests
2006 Constant acceleration
2014 Shock
2026 Solderability (If the original lead finish is unchanged and if
the maximum allowable number of reworks is not exceeded.)
2052 PIND test
2056 Vibration, varisble frequency
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Method rwmber Test
2066 Physical dimensions
2069, 2070, 2072, Internal visual (pre-cap)
2073, 2074
20N External visual
2076 Rediographic inspection
2081 forward instability shock test (FIST)
2082 Backward instability shock test (BIST)
3101 Thermal impedance testing of diodes
3103 Thermal impedance measurements for IGBTs
3104 Thermal impedance measurements for GoAs
3051, 3052, 3053 Safe operating area (SO0A) (condition A for method 3053)
(with limited supply
voltage)
N Thermal resistance (emitter to base forward voltage,

emitter-only switching method)
L0566 Surge cyrrent

4081 Thermal resistance of Lead mounted diode (forward voltage,
sWitching method)

when the junction temperature exceeds the device maximum rated junction temperature for any operation or
test (including electrical stress test), these tests shall be considered destructive except under transient
surge or nonrepetitive fault conditions or approved accelerated screening when, it may be desirable to allow
the junction temperature to exceed the rated junction temperature. The feasibility shall be determined on a
part by part basis and in the case where it is allowed adequate sample testing shall be performed to provide
the proper reliability safeguards.

4.3.4 Resubmitted lots.

% 4.3.4.1 Resubmitted lots of JANS. Resubmitted lots shall be kept separate from new lots and shall be
clearly identified as resubmitted lots. Any failed lot for group B, subgroups 1, 2, 3, &, 5, 6, and group C
may be resubmitted one time only, for the failed subgroup, at double the original sample sized with zero
failures. Lots which fail group B, bond strength, die shear, decap internal visual ang SEM (when
applicable) shall not-be resubmitted. For group A, 4.3.4.2 shall apply. With the approval of the
qualifying activity die shear failures (when determined to be die attach failure mode} may be considered to
be screenable utilizing the applicable thermal impedance methods.

* 4.3.4.2 Resubmitted lots of JANTXV, JANTX, and JAN. Resubmitted lots shall be kept separate from new
lots and shall be clearly identified as resubmitted lots. When any lot submitted for qualification or QCl
fails any spplicable subgroup requirement of groups A (for A-2, A-3, and A-4, see footnote 3 of table III),
8, C, or E tests, it may be resubmitted once for that particular subgroup at double the original sample size
with zero feilures. A second submission, using double the originsl sample size with zero failures, may only
be performed if it is determined by analysis of all the failed devices, that the failure mechanism is due to
& defect that can be effectively removed by rescreening the entire lot, and that rescreening has been
performed.
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* 4.3.4.3 Resubmitted iots of JANSM, JANSD, JANSL, JANSR, JANSF, JANSG, JANSH, JANTXVM, JANTXVD, JANTXVL,
JANTXVYR, JANTXVF, JANTXVG, and JANTXVH. Lots which fail group D tests may be resubmitted if failure

analysis indicates that the defective parts can be effectively removed by screening the entire lot (100
percent) and sample retesting to group D requirements.

4.4 conditions and methods of test. Conditions and methods of test shall be in accordance with
MIL-STD-750. The general requirements of MIL-STD-750 apply as specified.

4.4.1 Alternative test methods. Other test methods or circuits may be substituted for those specified in
MIL-STD-750 provided it is demonstrated to and approved by the qualifying activity that such a substitution
in no way relaxes the requirements of this specification. The schematic wiring diagram of the test
equipment shall be made available for checking by the qualifying activity. Control and calibration of the
test equipment shall be established and documented in accordance with MIL-STD-45662.

* 4.4.2 Procedure in case of test equipment failure or human error. 1If it is determined through an

engineering evaluation that a failed device is the result of test equiment failure of human error, a

replacement device from the same inspection lot may be added to the sample. Documentation of the event and

subsequent follow-up shall be in accordance with appendix D. The replacement device shall be subjected to -
all those tests to which the discarded device was subjected prior to its failure and to any remaining

specified tests to which the discarded device was not subjected pricr to its failure. Failures occurring as

a result of operator error, prior to the start of testing, may be replaced by the manufacturer without

notifying the cognizant Government quality representative but shall be noted on the lot history. Any ESD

failures shall be counted as rejects and not be attributed to equipment/operator error for screening, group

A, and end-point electrical tests of MIL-STD-750,

* 4.6.2.1 Device menufscturer imposed tests., Any manufacturer imposed test(s) (e.g9., gross and fine ieak)
conducted prior to any qualification or GCI, are to be reported in the qualification report and are
performed on ail subsequent lots until requalified. These records shall be made available for review by the
qualifying activity. If any manufacturer imposed tests detect a problem, the manufacturer ghall submit all
devices in the lot to those teats to eliminate rejects and shail take steps to determine and eliminate the
cause of failure (e.p., rough handling which has produced gross leaks).

4.4.3 Stpndard mixer diodes and holders. The manufacturer of UHF and microwave mixer diodes shall
establish and maintain stendard mixer diodes and standard mixer holders for use in qualification and quality
conformance testing of UHF and microwave mixer diodes. These standards shall be calibrated at least once in
each successive 12-month period or prior to use if over 12 months, at a laboratory acceptable to the
Government.

4.6.4 Electrical test equipment verification. The manufacturer shall define and utilize a method {e.g.,
correlation samples, diagnostic routines, etc.) to verify the measurement and operation characteristics of
the electrical test equipment when in use. In the event of verificetion of failure, the manufacturer shall
utilize a procedure which will determine the requirements for traceability, recovery, and when retesting is
required of all units tested since the last successful verification.

4.5 Qualification inspection.

* 4.5.7 Qualification inspection. Qualification inspection shall be performed at a2 facility approved by
the qualifying activity and shall be conducted in accordance with the procedures described herein and
appendix D. Application for qualification inspection shall be submitted on DESC form 190 and shall include
2 proposed test plan, design and construction form 34D, and engineering evaluation as applicable.
Qualification of a particular device type to a given product assurance level may be extended by the
qualifying activity to any other product assurance level provided oll the groups A, B, C, D, and E
requirements of the other level have been met and provided that suitable approved screening facilities are
available for the other tests and stress levels. 1In addition, the requirements of 3.4.2.2 (3.6.8 and
4.3.1.2 for JANS) shall be met.

* Group D is required for each inspection lot of RHA types as specified in the detail specification.
Qualification for RHA shall be for e specific semiconductor die and package type.
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An plternate qualification procedure for RHA devices for levels N, L, and U only, are available for devices
with demonstrated REA. These devices must be submitted for qualification inspection and QCI, if process or
design changes affecting RHA are made. QPL-19500 provides a footnote for devices not requiring RHA
qualification or QCl testing.

* 4.5.2 Inspection routine. For qualification, devices shall be subjected to screening tests (see 4.6),
inspections specified in groups A, B, C, and E for the applicable product sssurance level, and group D to
the applicable RHA level. ALl samples subjected to groups B, €, D, and £ mist have been chosen from a lot
which hes passed the requirements for group A except as modified in 4.7.3. The fotlowing conditvions apply:

8. The required sempte pten from a sublot of esth device type submitted except for series of devices
which shall be the sample plan of the highest and the lowest voltage types or as the qualifying
activity requires, shatl be tested for each group A subgroup.

b. A sample from one sublot shall be tested for each group B subgroup. A sample device from each
sublot (each device type) shall be submitted to the design verification examination.

c. A sample from one sublot shall be tested for each group T subgroup. At the option of the
manufacturer devices from table lvb, subgroup 3, may be continued on in group C, subgroup 6, to

nanAents Shme] as mauy bha ead

PN U pemon AN ssnlnn faeal
LSS luiul, Gf SSPBraie SanpLss may o8 uUs2G.
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d. When group D (RHA) qualification extension is granted, the radiation facility shatt be approved by
the qualifying activity. A sample from o sublot of each device type shall be tested for each group

D subgroup.

* e. Devices which are constructed using braided leads may be processed through table 11 screening and
qualification high temperature testing prior to the addition of leads. Qualification testing
requiring load current tonduction will require that Leads be attached.

.1 Bualification to ESDS classes. [nitial qualification to an ESDS class or requalification after
n shell consist of qualification to the sppropriate quality end reliability level plus ESDS
ation i

in accordance with method 1020 of MIL-STD-TS0.

ESDS classification levels are defined as fallows:

ESDS class Prior designation Electrostatic
designator category Marking voltege
1 A 4 0-1,99y
2 B 4 A 2,000 - 3,999 v
3 4,000 - 15,999 ¥
Nonsensitive > 15,999 v
a. Al!haug“ li{!le \'zaria!ie'nl chis o caga w‘}t!inn exnacted if a deviern rvne ig availahle in more

4 to ne s expacted, device type is availabl o
than one package type or case outline, ESDS testinp and classification shall be applied to at least
that one packape type shown by experience to be worst case for ESDS. ESDS classification test
results shall be submitted to DESC-ELST for all associated derail specifications for listing on the
QPL. Specifications using structurally identical die designs may be classified with data from
previously classified types. Any dissimiler designs within s associated detail specification shall
have ESDS cimssifications for each structurally identical grouping.
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b. All power bi-polar trensistors and rectifiers except schottkys are considered to be at least cless
3 by design. Schottky cass mounted rectifiers may be marked class 3, upon successful completion of
a 2 ampere reverse ehergy test. Other schottky rectifier package configurations may be designated
class 3, if they pass a reverse energy test which hes been demonstrated to correlate with class 3
clagsification.

c. All zeners, (voltage reference and voltage regulators) and transient suppressors are considered
non-sensitive by design,

*4.,5.2.2 ESDS. ESDS classification testing shall be done in accordance with method 1020 of MIL-STD-750
and the applicable eassociated detail specification {see 3.7.3.1), Devices shall be handled in accordance
with the manufacturer’s in-house control documentation, Devices that are clasified class 3 or nonsensitive,
are not required to be handled as ESD sensitive, and manufacturer’s in-house control documentation plan is
not required., Handling shall begin at lead clip or wire bond (e.9., for packages which do not have a lead
sharting bar ar do not have leads shorted together). A mode{ ESD contrel program is available upan request
from the qualifying activity and may be used as a guideline document. Ffurther guidance for device handling
is availahte in the EIA JEDEC 108 document.

* 4.5.2.3 SPC program. The manufacturer shall use SPC techniques in the manufacturing process for parts
covered by this specification. The SPC program shall be in accordance with all the requirements of E1A-557.
The SPC program shall be documented end maintained as part of the overall reliability assurance program as
specified in appendix D. A minimum program sheil include training, definition of critical operations,
instellation of statistical control techniques, and a comtrol ection system. A planned SPC milestone
schedule and progress reporting system shall be developed and made available for review, This SPC program
plan and milestone shall be maintained as part of the overall product assurance program pian as specified in
appendix D.

4.5.2.4 Process monitor programs. Process monitor programs shall be estabtished as referenced below, for
processes performed by the manufacturer. A fully implemented amd approved SPC program (in sccordance with
4.5.2.3) may replace gll or portions of the process monitor programs with the spproval of the quatifying
activity. These proprams shall be documented and made available to the certification team for review. The
impiementing procedures shall provide for frequency, sampie size, reject criterin, aiiowable rework, and
disposition of failed product/lots. Investigative and corrective actions shall be established which address
noted deficiencies. WNith the exception of the particle detection monitor, B procedure is required for the
traceability, recovery, and disposition of all units monitored since the Last successful test. As with all
monitors, the perticle detection procedure shall provide for continual process improvement. Records of
these monitors shall be available to any (Government or military user) audit team for review. As a minitmum,
the process monitors shail include the following, or equivalent as approved by the qualifying activity:

a. Die attachment (see appendix D, 40.1.4}.

b. Wire bond (see appendix O, 40.1.5).

¢. Glass-to-lead seals on clear glass diodes (see appendix D, 40.1.13}),
d. Lid seal (see 3.6.1.), 3.6.1.2) and (see appendix D, 40.1.7).

e. Particle contamination (see appendix O, 40.1.14).

f. Applications of final {ead finish (see 3.8.1).
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4.5.2.5 Qualification extension. Qualification of a structurally identical device or series of
devices from the same or different associated detail specifications may be extended from a previously fully
qualified device provided the following information and date are supplied to the qualifying activity:

a. Previously qualified device type, associated detail specification number, and qualification
reference number.

b. Design and construction information on devices covered under different associated detail
specifications.

c¢. Samples of structurally identical devices with certification that these samples are structurally
identical to the previously qualified device.

[Ty yneinbhl an Aas ] mlnm ~nf anch o#e.

Group A variables dats on an sample plan of each structur

series of devices which shall be the sample plan of the highest and the lowest voltage types or as
the qualifying activity requires, or as specified in associated detail specifications covering
groups of devices. Test samples of selected devices in a group or portion of a group shall be from
the same inspection lot.

mtinnl Aauisca tiyma aweant far
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e. Results and varisbles data for each structurally identical device on all group B and C electrical
tests not specified in group A, including tests at temperature extremes.

f. All results and variables data on group B and C tests as follows:
(1) Data on any tests are not required by the qualified device.

(2) Data that is the result of tests performed at stress levels greater than those required
for the qualified device.

¢3) Data for any tests requiring more exacting limits than those found for the qualified
device.

g. Items 4.5.2.5d through 4.5.2.5f shall not be required if the qualifying activity can be assured
that the previously fully qualified device at least meets all of the conditions and requirements
for the proposed structurally identical device type, except for device type marking.

4.5.3 End points. End-point electrical measurements shall be measured and recorded as applicable
(o _n if delta’s sre required) starting and after completion of all specified tests in the subgroups of

L8P ! P s =RE LR att g Lesls S s

groups B, C, and D. Pre test end point failures shall be replaced by acceptable devices.

4.5.4 varisbles data. Group A variables data and the pre-test and post-test group B, €, and D end point
variables data shall be included in the test report.

4.5.5 Data submitted. Data for all tests shall be recorded in sufficient detail to verify the test
procedures and conditions applied.

4.5.6 Selection of samples. All samples shall be randomly selected from the qualification inspection
lot. Sample selection for group D testing shall be in accordance with table VI and shall be from each wafer
or from each inspecticn lot, as appropriate.

4.5.7 Identification of samples. The authorized Government quality assurance representative may, at his
option, mark or suthorize the marking of each sample to be subjected to qualification testing in order to
distinguish these devices from those not intended for qualification inspection.
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4.5.8 Lot release, The lot from which the qualification samples are selected may be offered for delivery
under contract after qualification epproval has been granted provided screening and quality conformance
requirements are satisfied,

* 4.5.9 Retention of qualification. To retain qualification, the manufacturer shall forward a report at
12-month intervals to the qualifying activity. The qualifying activity shall establish the initial
reporting date. The report shall consist of a sumary of the results of all tests performed for QCl (groups
A, B, C, and D) including the number and mode of any subgroup failures. The summary shall include results
of all QCI tests performed on completed lots during the 12-month period. 1f the summary of the test results
indicates nonconformance with specification requirements (see 4.7.1 and 4.7.3) and corrective action
acceptable to the qualifying activity has not been taken, action shall be teken to remove the failing
product from the QPL. The resutts of tests of all reworked lots shall be identified and accounted for.
Failure to submit the repart within &0 days after the end of each 12-month period shall result in loss of
qualification for the product.

4.9.9.% MNonproduction. In the event that no production occurred during the reperting period, a report
shall be submitted certifying that the company still has the capabilities and facilities necessary to
produce the item. If, during three consecutive reporting periods, there has been no production of a device -
type or a package type using similar process technology (examples are N {or P) channel field-effect
transistors (FETs) or small signal NPN (or PNP) bipolar transistors), the manufacturer shall be required to
submit a representative product to appropriate testing in accordance with the qualification inspection
requirements.

4.5.9.2 Retention of JANS guatificatien. For JANS qualification retention, the requirements of 4.5.9
above and the following are required:

a. A list which identifies by device type the total number of lots completing QC! and identifies the
device types for which there was no qualification conformance inspection during the reporting
period.

b. Information regarding failed lots, including lots withdrewn or scheduled for resubmission, that
includes:

(1) Lot identification code and PIN{s) of the failed lots.

(2) The percent defective due to burn-in screen.

(3) The resuits of group A, B, end C testing {i.e., pass or faii),
c. Summary of parts fallout (see 4.9.1.1).
d. Sumary of failure analysis reports (see 4.4.5).

e. Certification that the design and construction of each qualified device is identical to that for
which qualification approval was granted.

f. Certification that the manufacturer still has the capabilities and facilities necessary to
manufacture devices for which no quality conformance inspection has been performed.
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4.6 Screening. All JANS, JANTXY, and JANTX semiconductor devices (100 percent) shall have been subjected
to end passed, all the applicable screening tests (as specified in table 11) in the sequence shouwn and the
applicable percent defective allowed (POA) for the type of semiconductor and preduct assurance level (device
class) specified. Devices which fail any test criteria in the screening, shall be identified and controlled
until removal from the Lot at the option of the manufacturer, the rejects may continue processing. The lot
records ghall identify the point of failure and the ectusl PDA (as appliceble). Any rejected devices shall
be removed from the lot prior to shipment. Except for JANS, the conditioning and screening tests
performed as standard production tests need not be repeated when these are predesignated and acceptsble to
the Government as being equal to or more severe than specified herein provided the relative process
conditioning sequence is maintained. All tests, preconditioning and screening operations which were
performed on the devices submitted for qualification inspections specified herein shall be performed on all
devices subsequently submitted for QCis (see 4.7).

* 4.6.1 PDA. Selected electrical parameters shall be designated in the associated detail specification as
interim and end-point measurements for the 100 percent burn-in of screen 12 of table Il. These parameters
may also be compared to determine whether the change during burn-in (delta) is indicative of a lot stability
problem, A{( burn-in pre-conditioning failures (on additional burn-in added prior to screen 12) shall be
counted as part of the PDA in screen 13, When these parameters are specified, the quantity in the (ot which
fail these paremeters or associsted delta (imits shall not exceed 10 percent. If the percent defective
exceeds 20 percent, the lot shall not be acceptable for any lLevel (see 4.6.6).

4.6.2 Notification for JANS. The responsible Goverrment inspection agency shall be given adequate
notification of the schedule for internal visual inspection and for the start of the remaining screening
tests.

4.6.3 JANTX and JANTXV product. The procedure for testing end screening for JANTXV and JANTX devices
shall be in accordance with tables 11, 111, Ivb, V, figure 1, and as specified in the applicable associated
detail specification.

4.6,3.1 Alterngte procedure for screening of JANTX apnd JANTXV types. JAN types may be processed and
marked as JANTX and JANTXV types by the oripinal part manufacturer on his own qualified product provided the
following procedures are satisfied:

8. All devices to be proposed for JANTXV processing (except clear glass JANTXV diodes which shall be
subjected to internal visual inspection before printing or marking) must have been subjected to nnd
passed JANTXV internal visual 100 percent screening prior to seal.
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¢. Screening shall be conducted in accordance with table Il, figure 2, and the applicable associated
detail specification. ALl units failing these tests shall be removed from the Lot and the quantity
removed shall be noted in the lot history.

* d. A sample of the screened devices shall be submitted to end pass the requirements of group A-1 and
A-2 inspection (table 111) (table IVb, subgroup 1) subsequent to the 100 percent screening (of the
lot or separate portions thereof) as specified in 4.6.3.1¢c, as shown on figure 2.

4.6.3.2 JARTY and JANTXV pre and pest burn-in electricsl measurements. Alternate methods to variables
il i e h.. tinmed oo cdotomminsg dal #n and Aaine moumnd s mf PAUTY el JALMTWY bursin. e ;e icdod b
TR WY My &0 Wt LY WURLTITIIIG WUElio SR pBJInL INUIIUIE!Ilﬂ Vi JANIA O/Rd JARIAY wlll sy pn UVIUW (911
qualifying activity has granted written approval. when alternate methods to variables recording are used to
determine delta end point requirements, devices shall be separsted into groups, each of which shall have
maximum and minimum Limits on the varieble parameter(s). The difference in parameter limits for any group

shall not exceed the delta requirements for the variable parameter(s).

4£.6.3.3 Alternate procedures for gualification and GC1 where JAN is not covered by the associated detail
gspecification. When the JAN quality level is not incltuded in the associated detsil specification, or at the
option of the manufecturer, the alternate flow (see figure 2) may be used for qualification and QCI. The
lot used shall be marked in accordance with 3.7.1, except the "JAN" designating symbot shall be replaced by
the letter “@". These samples shat! not be shipped unless they sre submitted to the flow that the lot was
submitted to. In lieu of submitting the sample to the flow, the marufacturer, at his option, may keep the
smml.es for reinspection as required in 4.2,
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PRODUCTION PROCESS
1. RAH MATERIAL
2. FACTORY PROCESS INSPECTION LOTS JAN get REVIEW OF GROUPS
5. INTERMAL VISUAL :?::EnnggéggL' LOTS PROPOSED GROUP & A, B, AND C
AS SPECIFIED IN |-mee iy = -
THE DETAIL OPERATION FOR JAN TYPES GROUP B OATA FOR ACCEPT
SPECIFICATION (SEALING) GROUP C OR REJECT
{FOR TXV ONLY) .
ISEE NOTE 1) )
ALL SPESIFIED TABLE
Il 100 PERCENT LOTS PROPOSED JAN PREPARATION i
SCREENS FOR JANTX  l=ed For JANTX OR FOR DELIVERY
JANTXY AS APPLICABLE JANTXY TYPES
(SEE NOTE 2)

!

QUALITY CONFORMANCE
INSPECTION TESTS

REVIEH oF GROUPS

AND

2233: ; L—- (9 1F APPLICABLE}
3233: 3 DATA FOR LOY
(SEE NOTES 3 AND 4) ACCEPT OR REJECT

IF APPLICABLE

1

JANTX OR JANTXY
PREPARATION FOR
DELIVERY

NOTES:

ALl products to be proposed for JANTXV processing must have been subjected to and passed JANTXV
internal visuat 10D percent screening st this step (except for clear glass JANTXV diodes which

ghall ba sa.'-L",'ected to intarnal vigual |nnng¢_-g‘_gg\_ nr\nr to ha\ntlnﬂ and marklnu\_

Order of the tests shall be performed as specifled in table 1.

Group D inspection may be performed at any point following the production process.

. When the product being screened is processed as partial lots, each partial lot after the initial
lot must receive groups A1, A2, and B1. When a partial lot fails at any inspection, the partial
lot, may be reworked and resubmitted for the failed inspection step only. This
reinspection will not affect any other partial lots in the inspection lot,

FIGURE 1. Order of procedure diagram for JAN, JANTX, and JANTXV
device types (see 4.6.3).
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PRODUCTION PROCESS INSPECTION LOTS QCI TESTING ON REVIEW OF GROUPS
1. RAW MATERIAL FORMED AFTER INSPECTION LOT A, B, AND C DATA
2. FACTORY PROCESS ——| FINAL ASSEMBLY [-»|70 VERIFY THE |—»|FOR ACCEPT OR
3. INTERNAL VISUAL AS SAMPLE PLAN REJECT OF
SPECIFIED IN THE OF GROUPS A, INSPECTION LOT
DETAIL SPECIFICATION B, AND €
{NDTE 1)
|
v v
ALL SPECIFIED TABLE DEVICES PROPOSED JAN STOCKING
Il 100 PERCENT +—————————{ FOR JANTX/TXV +————1 OR JANQ
SCREENS FOR JANTX ASSURANCE TYPES (NOTE 4)
JANTXV AS APPLICABLE MUST MAINTAIN
(NOTES 2 AND 7) ORIGINAL LOT
IDENTITY AND
DATE CODE
v \j
QCI TESTS REVIEW OF GROUPS JANTX QR JANTXV PREPARATION
GROUPS A1, AZ, BY, | | A, B, C, ANDD |[|—» | PREPARATION FOR FOR JAN
AND D (NOTES 3, 6, {AS APPLICABLE) DELIVERY DELIVERY
ARD 8) FOR LOT ACCEPY
OR REJECY

NOTES:

1. All product proposed for JANTXV processnn' must have been subjected to and passed JANTXV
iﬁiéFﬁaL vtsua\ 100 ﬁéfﬁﬁﬁl scrcenlng in arcordance with table |1 héfﬁln at fniﬁ fcp \cxucpx
for clear plass JANTXV diodes which shall be subjected to intermal visual prior to body paint
or mark).

2. The arder of all screening tests shall be performed as specified in table 1I.

3. B1 may be performed simultaneously with A. Steam ege is not required for solderability testing
at this step only.

4. JANQ product must be streened and receive the appropriate QCI testing prior to shipping (see
4.6.3.3).

5. Parallel processing of JANTX/TXV material with the JAN inspection lot is allowed.

4. If a JAN inspection lot is not processed in parallel with the material designated for JANTX and
JANTXYV, all group A, B, C, and D testing must be performed on a JANTX or JANTXV inspection lot.

7. Groups A, B, C, and D testing for lot acceptance may be initiated immediately prior to screen }
or petween scresns 11 and 12.

8. When product being screened is processed es partiel lots, each partial lot must receive this
inspection step. Group B1 must be performed at this step. When a partial lot fails at any
inspection step, the partial lot may be reworked and resubmitted for the failed inspection step
only. This reinspection will not affect any cother partial Lots in the inspection lot.

FIGURE 2. Alternate order of procedure diagram for JAN, JANTX, and
JARTXYV device types {see 4.6.3.1).
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PRODUCTI0ON PROCESS

1. RAW MATERIAL {NTERNAL VISUAL
2. FACTORY PROCESSING —_— INSPECTION (PRE-CAP)
3. PROCESS CONTROLS 100 PERCENT

4. WAFER LOT ACCEPTANCE

«——] LOTS FORMED AFTER

LOTS PROPOSED FOR FINAL ASSEMBLY
JANS TYPES OPERATION (SEALING)
|
v
1. 100 PERCENT SCREENING QCl TESTS (SEE NOTE)
TESTS AS SPECIFIED IN
TABLE 11 —_— GROUP A
2. LOT REJECTION CRITERLA GROUF B
BASED ON REJECTS GROUP C
FROM BURN-IN TEST GROUP D
(PDA)

3. OTHER TESTS AS
SPECIFIED IN DETAIL

SPECIFICATION
v
JANS PREPARATION —— REVIEW OF GROUP
FOR DELIVERY A, B, CANDD

DATA FOR LOTS
ACCEPT OR REJECT .

NOTES:
1. Group D testing may be performed at any point following the production process (see 4.7.7).
2. Groups B, C, and D testing for lot acceptance may be initiated immediately prior to
gereen 15.

FIGURE 3. Order of procedure diagram for JANS.
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4.6.3.4 PIND screened JANTX and JANTXV devices. When specified by the purchase order, JANTX and JANTXV
devices mey be PIND tested. This testing may be performed during 100 percent processing or following lot
acceptance. The inspection lot, or portion or a lot, ghall be submitted to PIND testing in accordance with
MIL-STD-750, method 2052, test condition A or B, one pass minimum. Rejects shall be removed and JAH brand
removed. Rejects shall not be used for any product assurance level. Accepted devices shall be marked with
a "P" following the type number or aty place on the device within the marking area.

bL.&.4 JANS product. The procedure for testing and screening of JANS devices shall be in accordance with
tables [{, 111, 1Va, V, figure 3, and the applicable associated detail specification.

4.6.4.1 Purn-in acceptance criteria. The PDA for eech inspection lot submitted to burn-in and interim
{post burn-in} electrical parameters shall be 5 percent {for each burn-in) on ell failures in steps 11 and
t3a. Delta limits shall be defined in the associated detail specification. when the PDA applies to delta
limits, the delta paremeter values messured after burn-in (100 percent screening test) shall be compared
with delta parameter velues measured prior to that burn-in. Unless otherwise specified, lots which exceed
the 5 percent POA may be resubmitted one time only to the burn-in operation feiled. The PDA shall be 3
percent on the resubmitted lot to each failed burn-in (delta endpoint parameter failures), 1f the combined
burn-in POA‘s for the first submission exceeds 20 percent or either of the resubmitted burn-in exceed the 3
percent PDA, the entire Lot shall be unacceptable for any quality level.”

4.6.4.2 PIND test for JANS devices. The inspection lot (or sublots) shall be submitted to 100 percent
FIND testing a maximum of five times in accordance with method 2052 of MiL-5TD-750, test condition A. PIND
prescreening shall not be performed. The Lot may be sccepted on any of the five runs if the percentage of
defective devices is less than one percent (zerc failures allowad for lots of less than 50 devices). AlLL
defective devices shall be removed after each run. Lots which do not meet the one percent PDA on the fifth
run, or exceed 25 percent defectives cumulative, shall be rejected and resubmission fs not allowed. These
parts shall not be shipped as any other product assurance level. When colculsting numbers of atiowed
failures using percentages, fractional values shall be increased to the next whole integer.

JANS PIND FLOMCHARTY

PERFORN PIND
TESTING ON
INSPECTION LOT

ACCUMULATED
FAILURES
» 193

NO ! _ | REMOVE PATLUREY
FROM THE LOT

IS IT IHE
FIFTH RuNt

ACCEPT LOT REJECT LOY r.-
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4.6.4.3 Lead forming. When lead forming is specified for JANS devices in flat packs, it shall be
followed by 100 percent fine and gross seal tests and external visual examination.

4.6,6.4 Burn-in socket verification for JANS. The electrical continuity between each device and the
socket shall be verified prior to initisting burn-in (see MIL-STD-750 for details).

4.6.5 Failure analysis for JANS. Catastrophic failures (opens, shorts, and nonfunctional devices) that
occur during JANS screening shall be failure analyzed to the extent required to sllow identification of the
cause of fajlure. This information shall be retsined and presented to the qualifying activity, when
requested, for review and determination if a failure trend is developing that needs corrective action.

4.6.6 Lots resubmitted for burn-in. Unless otherwise specified, lots may be resubmitted for burn-in one
time only and may be resubmitted only when the observed percentage of defectives does not exceed twice the
specified PDA or 20 percent whichever is greater. Resubmitted lots shall contain only parts which were in
the original {ot. Resubmitted lots shall be kept separate from new lots and shall be inspected for all
specified characteristics using a tightened inspection PDA of 3 percent. If the percent defective for the
resubmitted lot exceeds the tightened inspection PDA, the entire resubmitted lot shall be unacceptable for
any quality level.

* 4.7 acl. oCI shall be conducted in accordance with the requirements of groups A, B, and C for the
specified product assurance level, and group D to the applicable RHA level. 1f 8 lot is withdrawn in a
stete of failing to meet quality conformance requirements and is not resubmitted, it shall be considered a
failed lot and reported as such. Each lot shall be subjected to group A and B inspection. Successful
completion of group C quality conformance for & given product assurance level shatl satisfy the group C
requirements for the tested level or any product assurance level and devices represented by the structurslly
identical group. -The grouping of structuratly identical devices shall be es agreed between the manufacturer
and the qualifying activity. JANS devices shall not be used to represent the other product assurence
levels. If a manufacturer elects to eliminate a QC1 step or 100 percent screen operation substituting
either a process monitor or SPC procedures {when approved by the preparing activity and qualifying
activity), the manufacturer is only relieved of the responsibility of performing the QC{ or 100 percent
screen opergtion, The manufacturer still besrs full liebility for any failure that may result if these
tests are performed at a later time.

4.7.1 gCorrective action. If 3 of 10 consecutive lots or if 2 successive lots of a device type or
structurally identical types are rejected for the same failure mechanism corrective action shail be
initiated by the manufacturer and submitted in the retention report (see 4.5.8). Failure to initiate
corrective action may result in removal of products from the.qualified product list.

4.7.2 Notification for JANS. The responsible Goverpment inspection agency shall be given adequate
notification before the start of QCI for JANS lots.

4¢.7.3 MNonconformance. Lots which fail subgroup requirements of group A, 8, or C may be resubmitted in
accordance with the provisions of 4.3.4 (4.3.4.3 for group D). However, if the {ot is not resubmitted or
fails resubmission, the lot shall not be shipped and the JAN marking shall be removed within 30 days.

Samples from subsequent lots of the device types in the structurally identical device grouping represented
by a failed group C inspection in the case of group C failures, shall then be subjected to all the tests in
the subgroup in which the failure occurred, on a lot-by-lot basis until three successive (ots pass the
failed subgroup, The testing may then return to periodic testing. A device type which fails a group C
inspection shall not be accepted until the device type which failed, successfully tompletes the failed group
C subgroup(s). Other device types from the same qualified group represented by the faited device type may
be accepted provided group € inspection requirements have been satisfied for those device types. A device
type which fails 8 group D inspection may not be certified as an RHA device at the level tested, but may be
used as a nom-RHA device or certified at another (lower) level i§ the device meets the lower level
requirements.

4.7.4 Group A inspeetion. Group A inspection shall be performed on each inspection Lot and shall consist
of visual and mechanical inspection and electrical tests as specified in table 111 and the associated detail
specification. Group A inspection may be performed in any order. [f an inspection lot is made up of a
collection of sublots, each sublot shall pass group A inspection as specified. Devices which have received
PIND screening in accordance with 3.7.6.1 may not be considered as candidates for this inspection unless the
entire inspection lat has seen the same screening.
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* 4.7.4.1 Gr A, subgr 2, 3, and 4 tests (PPM categories). Data collected from the tests of subgroup
2, 3, and 4 shall be used for subsequent PPM calculations in accordance with EIA-554. PPM calculations
shatl be based on the results of the first submission and shall be based on the semiconductor grouping
defined as structurally identical {see 4.3.1.3), or as defined in 4.9.3 and PPM calculation, shall not use
data on resubmitted lots. Calculation and data exclusion shall be in accordance with E€IA-554, method 8.
Larger samples may be inspected by the contractor in order to calculate PPM, however rejecticn of the lot
shall be based only on subgroup sample testing.

* 4,7.5 Group B ipspection. Group B inspection shall be performed on each inspection lot. Group B shall
be in accordance with table IVa or IVb as applicable, and the associated detail specification., Testing of
one device type sublot in any subgroup shall be considered as complying with the requirements for that
subgroup for all types in the lot. Different device types may be used for each subgroup. All inspections
except for tife tests shall be applied only to completed and fully marked devices (see 46.6.3.3) from lots
which have been subjected to and passed the group A requirements. When the final lead finish is solder, or
any plating prone to oxidation at high temperature, the samples for life tests (groups B3 and B6 for JX and
Jv, and groups B4 and BS for JANS) may be pulled prior to the applicetion of final lead finish. Tests
within a subgroup shall be performed in the order specified. When the lead finish is tin plated the storage
Life test samples may be cleaned prior to the electrical end-point testing. An evaluation shall be
performed on all catastrophic failures to determine the failure mode. Appropriate corrective sction shall
be performed as s result of the evaluation. All tests within a subgroup shall be performed in the order
specified except teble 1Va, subgroup 2, and table IVb, subgroup 1.

4.7.5.1 Rejected lots. Lots with an unscreenable failure mode shall be rejected. Devices which have
received PIND screening in accordance with 3.7.56.1 may not be considered as candidates for this inspection
untess the entire inspection lot has seen the same screening.

4.7.5.2 Lots shi rior to gr B completion. No lots shall be shipped prior to completion of
group B without the approval of the qualifying activity.

* 4.7.6 Group C inspection. Group C inspection shall be in accordance with table V and shall include those
tests specified which are performed periodically at 1 year intervals on at least one device type from each
structurally identical device grouping (from the same-or-different-associated detail specification)-in.which._ __.
the manufacturer has qualified device types. This inspection shall be applied only to completed and fully
marked devices (see 4.6.3.3) from lots which have been subjected to and passed the group A requirements.
Wwhen the final lead finish is solder, the life test subgroup may be pulled prior to the application of final
lead finish. All tests within a subgroup shall be performed in the order specified. When the lead finish
is tin plated, the storage life test samples may be cleaned prior to the electrical end-point testing. An
evaluation shall be performed on all catastrophic failures to determine the failure mode. Appropriate
corrective action shall be performed as a result of the evaluation. Lots with an unscreenable failure mode
shall be rejected. Devices which have received PIND screening in accordance with 3.7.6.1 may not be used to
qualify the next group C inspection periods unless all devices intended for manufecturing during that period
will receive as a minimun the same screening.

4.7.6.1 Group € semple selection. Samples for subgroups in group C shall be chosen at random from the
first lot submitted for QCls during the specified group C inspection interval. Testing of one device type
for each subgroup shall be considered as complying with the requirements for that subgroup for all types
represented (see 4.7.6) from the same line. A different device type(s) shall be tested at each successive
inspection interval until all structurally identical device types qualified on the same or different
associated detail specifications from the same qualified line have been tested, except power MOSFETs grouped
by the same voltage as described in 4.3.1.3. When none of the inspection lots passing group A of the first
lot submitted contain the device type which is due to be tested, the samples for inspection shall be chosen
from those types in the inspection lots being tested which have not been used for the longest time for
group C inspection. Successful completion of group C inspection period starting with date code of the
inspection lot submitted. Groups A and B shall also be completed on the group C inspection lot date code
period to the coverage being valid.
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4.7.6.2 Lots shipped prior to group C completion. No lots shall be shipped prior to completion of

group C without the approval of the qualifying sctivity.

* 4.7.7 Group D inspection. Group D inspection shall be performed in eccordance with table VI and the
requirements of the associated detail specification. A device type which fails a group D inspection may not
be certified as an RHA device at the level test, but may be used as a non RHA device or certified st another
(lower) level if the device meets the lower level requirements. At the manufecturer’s option, group D
samples need not be subjected to all the screening tests, but shall be essembled in its qualified package
and as a minimum, pass group A, subgroup 2 prior to irradistion. @QCI is not required for a special group
of moderately hard semiconductor devices for JANTXV, levels M and D. These devices are so noted in
QPL-19500. Devices which have received PIND screening in accordance with 3.7.6.1, may not be considered as
candidates for this inspection unless the entire inspection lot has been subjected to the same screening.

*4,7.8 Group B, C. D, and £ end points, Post test end points specified in the associated detail
specification shall be measured for each device of the sample after completion of all specified tests in the
subgroups. Except as specified or otherwise required, all life test (operation, storage, blocking, etc.)
end point measurements shall be performed within 96 hours after sample units have been subjected to and
removed from required tests. ALl other end-point test measurements shall be made within 168 hours, or as
specified. Additional measurements may be made at the discretion of the manufacturer.

4.7.9 Inspection of packaging. The sampling and inspection of the preservation, packing, container and
unit package marking shall be in accordance with the requirements of MIL-S-19491,

4.7.10 Group E inspection. Group E is & workmanship, ruggedness, and design verification inspection.
Group E testing need only be performed when the testing requirements have been added to the associated
detail specification. The results of group E testing shall be submitted to the qualifying activity (by all
QPL manufacturers prior to the implementation of the associated detail specification or prior to shipment of
product, as applicable). Product redesigns may be subjected to group E testing as required by the
qualifying activity.

4.7.10.1 Group E testing requirements. Group E shall be performed in accordance with table VII herein
and_the_associated.detail specification.—All tests-within a subgroup shall be performed in the order
specified. An evaluation shall be performed on ell failures to determine if the failure mode is the result
of a latent (time dependent) defect, workmanship, or design weakness. Appropripte corrective action shall
be performed and approved by the qualifying ectivity.

4.7.10.2 Alternate group E testing procedures. Manufacturers may use internal design verification andfor
ongoing reliability assessment progrems in lieu of group E, subgroups 1 and 2 only, provided this testing is
equivalent to or more stressful than group € and is performed using the same design and construction on file
at DESC-ELST. This alternate testing must be spproved by the preparing activity and the qualifying
activity.

4.8 Inspection during manufacture.

4.8.1 Control of critical processes. Die attach and bonding operations shall be monitored in accordance
with requirements of 4.5.2.4 process monitor program and appendix D.

4.9 Data recording (all guality levels). The results of all qualification, screening {(attribute data),
quality conformance tests (attributes or varisble data) and inspections, and required failure analysis shall
be recorded and maintained for at least five years in accordance with appendix D. Group A (read and record)
need not be recorded for every QCI, however it shall be required upon request from DESC-ELST. The
qual ifying activity may request read and record data be performed on all selected and/or designated lots
Just prior to en audit and then may examine that data during the audit. The internal documentation or test
tapes shall be available at any time. ' The product assursnce program plan, qualification test reports, and
periodic sumary report (see 4.5.8) shall be submitted to the qualifying activity. The disposition of all
lots or samples submitted for wafer lot acceptance, screening (when PDA is specified), OCI, or qualification
shall be fully documented. Lots which fail any specified requirement shall be recorded as failed lots
whether resubmitted or withdrawn. Disposition of resubmitted lots shall likewise be recorded so that a
complete history for every lot tested from initial submission to final disposition including all failures,
resubmissions, and withdrawals. For JANS devices, one copy of all attributes dats, specified in table VIII,
shall be availeble to the customer. Screening and QCl attributes and varisble data shall be available for
purchase and shipped to the acquiring activity if ordered on the purchase order.
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4.9.1 JANS electrical test data retention. Unless otherwise specified in the associated detail
specification, all electrical measurements performed on devices during screening tests and lot acceptance
testing shall be recorded. The manufacturer shall retain ®» master data record for a minimm of 5 years
foltowing completion of QCl,

4.9.1.1 Sumary of parts fallout. A summary of the JANS parts fallout during screening tests shall be
prepared by the manufacturer and text in the lot listing record. This summary shall be prepared from the
screening data as specified in 4.6 and shall state the number of times that each test parameter has failed,
the quantity and serial numbers of devices that failed one or more test parameters. The sumary shall also
identify all catastrophic failures and the failure mode (open, short, mechanical damage, etc.).

4.9.1.2 Lot rejection report. If any lot is rejected for failure to meet the wafer lot acceptance or
quality conformance requirements, a deteiled report shall be prepared and submitted to the qualifying
activity, The report shallt include in detail the results of each test performed and the specific cause of
lot rejection. Photographs shall be included where clarification is required (see 40.1.9 of appendix D).

4.9.1.3 Other data. Copies of radiographs for JANS devices shall be retained for 5 years,

4.9.2 PPM quslity level verification. The contractor is responsible for establishing 8 quality system to
verify the PPM defect level of lLots that are subjected to subgroup tests of the group A inspections. The
PPM defect level shall be based on a 6-month moving average. The contractor shall verify and report
annually each month’s PPM categories (i.e., PPM-2, PPM-5, and the individual group A subgroups in PPM-2).

In the event that the contractor (component manufacture} meets or exceeds 100 PPM far PPM-2 groupings (see
4.9.3) the manufacturer shall jdentify the problem device type(s) and problem subgroup which caused the
grouping to exceed 100 PPM,

4.9.3 PPM semiconductor groupings. In the event that a device type or structurally identical device
types are of insufficient volume for PPM reporting, manufacturers may their its own groupings with the

following guidelines:
a. Similar package styles.
b. Similar construction, materiels, and processing.

4.9.4 Preservation of lot identity. During sll screening, inspection, and marking operations, each lot
and sublot shall be kept segregated, secure, and tracesble,

4.9.4.1 Security of completed devices. MWarked devites which have passed all screening and quality
conformance requirements shall be retained in a secure area prior to shipment or delivery. Device inventory
shall be controlled by device type, quantity, product assurance level, and transaction date. Provision
shall be made for surveillance by Government representatives. This requirement applies to the manufacturer

and distributors.
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TABLE la. Product assurance requirements.
Requirement Reference |JANS |JANSM [JANTXV |JANTXVM [JANTX |JAN JANHC
JANSD JANTXVD JANKC
JANSL JANTXVL
JANSR JANTXVR
JANSF JANTXVF
JANSG JANTXVG
JANSH JANTXVH
(X = Required)
Qualification: 4.5
a. Product assurance 3.4.2 and
program and survey appendix D X X X X X X X
b. HWarufacturer certifi- 3.6.2.2 and
cation appendix D X X X X X X X
c. Inspection and testing 4.5 and 4.6 X X X X X X X
d. Group E Table VII X X X X X X
Inspection lot 4.3.1.1 and X X X X X
4.3.1.2 X
Traceability 4.3.1.4 X X X X X X X
Government source inspection 3.4.4 X X X X X X X
Inspection during manufacture 4.8 X X
Process monitors 4.5.2.4 and X x 1 X X X X
appendix 0
screening 4.6 and
table [I X X X X X
acl:
a. Group A (each lot) 4.7.4 and
table 11t X X X X X X
b. Group B (each lot) 4.7.5
table I1va X X
table IVb X X X X
¢, Group C (every 12 months) |4.7.6 and
table Vv X X X X X X
d. Group D (each tot) 4.7.7 and
table VI X X
Appendix H X
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*  TABLE 1b. RHA levels end requirements. 1/

Radiation (evel Product _assurance level

RHA Total ionizing Neutron JANTXV JANS
Designation dose fluence
(RAD(ST)) 2/ n/ed) See table VI {See table VI

i

romor-ox

— On W - oA

MR M oM oMM X

RG]
1]

> I ST

1/ See 3.4,

\ 27 Test in accordance with Nii-STD-750, method iD19.

| * 3/ Test in accordance with MIL-STD-750, method 1077, unless otherwise
! specified in the detail specification, the minimm neutron fluence

l shall be 2 x 102 wjen?.

TABLE 1c, Testing guidelines for changes to a qualified product. 1/ 2/ 3/ &/ 5/ &/ 1/

|

L

|. Changes (see 3.4.3 herein) Testing, MIL-STD-750, (Att Semples

| — electrical parameters es specified{to be submitted

| in associated detail to quatifying

| specifications) activity

| d. |Doping material source GRP A and C-6 deltas C-6 (2 sanples)

! Concentration {variables only when deltas ara

| Process technigue required)

|

| P. |Die structure/topography Seme as B C-6 (2 samptes)
¢. {Mpsk changes affecting die |Variable GRP A, B-2, and C5, B-2 (2 samples)

stze or active element if new die area is smaller/larger
in the appliceble package then
previously qualified

!

i Wafer diameter GRP A and C-6 C-6 (2 samples)
) Final die thickness GRP B-2 and B-4 B-2 (2 samples)
|

; d. {Pessivation/glassivation GRP A and C-& C-6 (2 samples)

or die coating

1 e. |Metaltizarion changes, GRP A, 8-2, B-4, and C-6 8-2 (2 samples)
| Anything thot effecis
: density for Schattkys
ond composition of Layers

£, [Die artach method B-2 and C-3 £-3 (2 samples)

X see footnotes at end of table.
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TABLE le. Testi uidelines for chan oa qualified product 17 2/ 3/ 4/ %/ 6/ 7/ - Continued.
Changes (see 3.4.3 herein} Testing, MIL-STD-750, (all Samples
electrical parameters as specified|to be submitted
in associated detail 1o qualifying
specifications) activity
g. |Bond process B-4 and C-3 C-3 (2 samples)
h. |Bond wire materisl, doping [B-4 and C-3 C-3 (2 samples)
dimensions
i. |Package or lid structure 8-1, B-2, and C-3 C-3 (2 samples)
pockege or Lid material B-1, 8-2, and C-3 €£-3 (2 samples)
Package or {id dimension B-1, 8-2, and C-3 C-3 (2 samples)
j. |Sealing technique 8-1, 8-2, and £-3 €-3 (2 samples)
k. |Sealing environment B-1, B-2, and C-3 C-3 (2 samples)
{. {lmptementetion of test Notify qualifying activity (may As required
methods involve test demonstration)
m. |changes in flow chart Same us | As required
n. [Fab move Quality conformance test report One test sample
(summary data) group A (read and |each subgroup
record} (B and C)
o. |Assembly move Same as L Same 8s L
p. [Test facility move Notify gualifying activity Az required
q. {Scribe/die separation 8-2 and C-3 8-2 (2 samples)
r. jauatification/0C1 Rotify qualifying ectivity As required
procedures
1/ Acceptable supporting data may be submitted to reduce or eliminate required

testing.

When variable dats is required for app!icable groups A and £ testing, data
histograms providing acceptable parameter data summaries may be submitted in

place of varfables,

1f changes involve more than one device type from the same certified (ine,

contact the qualifying activity to determine appropriste selection of device
type(s) to be selected for testing.
The qualifying activity may add or reduce testing if warranted by detail

specification requirements or unique design or process circumstances after
notification of the manufgcturer.
All groups and subgroups referenced herein apply to JANTX and JANTXV only. Test

requirements for sample submittals for design changes to JANS level qualified product ere to

be determined by the qualifying setivity.
Additional testing and evaluation in accordance with group E to esteblish
confidence in the proposed change shall be performed as required by the
qualifying activity (ses 4.5.1).

New die design requires full quatlification,
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* TABLE Id. Lead finish systems.

Finigh Applied over Required underplate

Base Silver] Gold Tin Electroplated | Electroiess | None 2/
metal plate | plate | plate nickel nickel

Hot solder dip
fiot solder dip
Hot solder dip
Hot solder dip
Hot solder dip
fot solder dip
Hot solder dip
Hot solder dip
Hot solder dip
Hot solder dip
Hot solder dip

iy
b3

Tin pipte X X
Tin plate X
Tin plate X
Tin plate X

Tin-lead plate X X
Tin-lead plate X
Tin-lead plate ®
Tinleed plate X
Tin-lead plate X X
Tin-lead plate X X

Gold plate &/ X b |
Gold plate X
Gold plate X

b3

Silver plate 5/ X
Silver plate X
Silver plate X

Underplate is the coating that the solder will wet and adhere to.

May include activation systems such as immersion plating of silver or tin.

Hot solder dip shall be spplied in sccordance with 3.8.1.2.

Gold plating shall not be used directly over copper.

Silver plating shall not be used directly aver copper, however, silver cladding directly over
copper is acceptable.

e
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TABLE Je. Conring thickness snd compogftion requirements.

Coating Thickness Coating composition requirements
(microinch/micrometer)
Minimum 1/ Maximum 2/

Hot solder dip (for round 60/1.52 NS The solder bath shall heve a nominal
leads) 3/ composition of SN0 or SNéE3. 4/
Hot sclder dip (for all 200/5.08 NS The solder bath shall have a nominal

shapes other than round compogition of Sn60 or Sné3. &/

Tin plate (as pleted) 6/ 300/7.562 NS Shatl cantain no wore than 0,12

7
Tin-lead plate (as plated)] 200/5.08 NS shatl consist of 3 to 50 percent by
&/ weight lead (balence nominally tin)

leads) 3/ 53/

percent by weight co-depesited organic
material measured as elemental carbon.

homogeneously co-deposited. Shall
contain no more than 0.12 percent by
weight co-deposited organic material
measured as elemental carbon. 7/

Tin dipping &/ 100/2.54

Gold plate 167.254% 225/5.72 shall contain a minimun of 99.7
percent gold. Only cobalt shall be
used as the hardener.

Silver plate 100/2.54 425/10.8 9.7 percent silver minimum,

Nickel plate (electro- 50/1.27 350/8.89 - The introduction of organic addition

plate) agents to nickel bath fs prohibited.

Up to 40 percent by weight cobalt is
permitted as a co-deposit.

Nickel plate {electroless) 50/1.27 250/6.35 The introduction of organic addition
agents to nickel bath is prohibited.

Nickel cladding S50s1.27 350/8.89

1/ Packege elements having noncompliant coatings are permitted provided they are subsequently hot
solder dipped in sccordence with 3.8.1.2b.

27/ KS = not specified.

3/ Ssee 3.8.1.2,

4/ As measured to the center of the flat.

5/ See 3.8.1.4. For threaded stud packeges only, the minimum coating thickness shall be 100 uny
0.54 rmm.

6/ The maximum carbon content (and minimum lead content in tin-lead plate)} shaii be determined by the
manufacturer on st least a quarterly basis. The determination of carbon and lead content may be
made by any accepred analytical technique (e.g., for carbon: pyrolysis, infrared detection (using
an IR212, 1R244 infrared detector or equivalent); for lead: =x-ray fluorescence, emission
spectroscopy) so long as the pssay reflects the actual content in the total deposited finish,

I/ The solder Sn concentration in the pot may range between 50 percent Sn to 70 percent Sn.

B/ Meximum nickel applies onty to lead material.
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* TABLE 1f, Package element (other than leads/terminals) finish systems.

Finish Applied over Required underplate

Gold Tin Electroplated | Electroless Nickel None
plate | plate nicke!l nickel 1/ cladding 1/

Tin plate X
Tin plate X
Tin plate X
Tin plate X

Tin-lead plate X
Tin-lead plate X
Tin-lead plate X
Tin-lead plate X
Tin-lead plate
Tin-lead plate
Tin-lead plate
Tin-lead plate

X B L M
>

Gold plate X
Gold plate X
Gold plate X

. Silver plate X
Silver plate X

Silver plate X

Electroplated
nickel 1/ X
Electroless
nickel 1/ X
Nickel cladding 1/ x

1/ Combinations of electroplated nickel and electroless nickel and nickel cladding are permitted.
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TABLE 11, Screening requirements.
Screen MIL-STD- Condition JANS JANTXY JANTX
750 requirements |requirements| regquirements
method
8. Die visusl 2073 bie form prior to 100 When N/A
for diodes assembly percent specified
1/
tb. 1internal visual 100 100 N/A
{pre-cap) percent percent
inspection
For diodes 2074
For POWERFETs 2069
For microwave 2070
transistors
For transistors 2072
2. High temperasture 1032 Ts7g S *173°¢C optional optional optional
life t = as specified
Nonoperating life
{stabilization
bake)

Ipn. Temperature cycling] 1051% No dwell is required 100 100 100
at +25°C. Test percent percent percent
copdition C, or
maximum storage
temperature, which-
ever is less,

20 cycles,
t(extremes)
> 10 minutes.
3b. Surge (as specified)| 4066 Condition B, as 100 100 100
2/ specified percent percent percent
3c. Thermal response 2/ As specified 100 100 100
(es specified) percent percent percent
Transistors,
POWERFETs 3161
Bipolar N
Diodes 3101
IGBT 3103
GaAs FET 1104
4. Constant 2006 Yy direction at 100 Optional Optional
accelecation 20,000 G min except percent
at 10,000 G minimum except not 3/ 3
for devices wWith required for
power rating of 2 ten |metallurgi-
watts at Tp = +25°C. |cally bond
The 1 minute hold diodes

time requicement
shall not apply.

See fooatnotes at end of table.
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Screening requirements - Continued.

see footnotes at end of table.

of rated Vpg

(bipolar), Vcs(FET)
or Vpg(FET), as
epplicable.
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Screen MIL-STD- Condition JANS JANTXV JANTX
750 requirements|requirements| requirements
method
5. PIND &/ 2052 Condition A. 100
percent
see 4.6.4.2
6. Instabijlity shock
test {axial lead
Ainrdan smlul LY
> AV Wy s =
a. FIST 2081 100
percent
b. BIST 2082 100
percent
7. Hermetic seal &/

a. Fine 1071 omit for double plug optional 100 7/ 100 7/
diodes. Test condi- percent percent
tion G or H, maximum
{eak rate
= 5x10°8 atm ccis

- except 5x10°7 atm cc/s
| for devices with
internal cavity
> 0,3 cc. Maximm leak
rate = 5x10"% atm ce/s
for cavities 3-40 cc,
b. Gross 100 7/ 100 7/
_ __percent | percent
100
8. Serialization See 3.7.9. _percent
9. Interim electrical As specified. 100 For case For case
parameters percent mounted mounted
{Read and |[rectifiers |rectifiers
record) as specifiedias specified
10. High temperature
reverse bias
(HTRB)

a. For transistors | 1039 Test condition A. . 100 100 100

80 percent (minimum) percent percent percent
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TABLE II. Screening reguirements - Continued.
Screen MIL-STD- Condition JANS JANTXV JANTX
50 requirements |requirements | requirements
_method
13. High temperatura
reverse bias
(HTRB)
- Continued
b. For Powerfets 1642 Test condition B, 100 100 100
80 percent (minimum) percent percent percent
of rated VGS'
c. For diodes and 1038 c. Test condition A. 100 100 100
rectifiers Dipdes (not required percent percent percent
for LEDs, case mounted
rectifiers and zenerg)
80 percent minimum
e e coBd?e i oA
are specified,
95 - 100 percent of
vR , when half sine
condition is
11. Interim electrical As specified but in- 100 percent 100 percent [10D percent
and defta cluding sl delte {Measure all (Measure all |(Measure all
parameters for parameters as a specified specified specified
POA (5ee 4.6.1) minimum. When HIRE parameters parameters poarameters
for JANTX and is performed leakage within 16 within 24 within 24
JANTXV and current shall be hours after hours after [|hours nfter
4.6.4.1 for JANS measured on each removpl of removal of removal of
device before any applied applied applied
other specified voltage in voltage in voltage in
parametric test is HTRE. HTRB. HTR8. Record
made. Record those |Record those |those
parameters parameters parameters
which have a |which have a |which have a
delta delta delta {imit.)
timit.)(See limit.){See |(See screen
screen 13.3 screen 13.) 3.5
12. Burn-in As specified. 100 100 100
percent percent percent
a. For bipelar 1039 8. Test condition B. 240 hours 160 hours 160 hours
transistors (minimum) {minimum) (minimum)
* b. For Powerfets 1042 b. Test condition A. 240 hours 160 hours 8/ |160 hours 8/
(minimum) Cminimam) {minimum)
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TABLE Il. Screening requirements - Continued.
Screen MIL-STD- Condition JANS JANTXY JANTX
750 requirements |requirements |requirements
method
12. Burn-in - Continued As specified. 100 100 100
percent percent percent
* ¢. For diodes, 1038 ¢. Test condition 8. 240 hours 96 hours 96 hours
zeners, and {minimum) (minimum} (minimum)
rectifiers
For case mount Condition A, JANTX NSA 48 hours 48 hours
rectifiers and JANTXV only. (minimoum) (minimum)
- Condition B, for JANS 240 hours N/ N/A
(minimum)
d. For thyristors 1040 240 hours 9?4 haurs 96 hours
oy (minimm) {minimum) ¢minimum)
13. Final electrical As specified. 100 100 100
test (see 4.6 and percent percent percent
4.6.5)

a. Interim Interim Interim Interim
electrical electrical electrical electricat
and delta and delta and delta and delts
parameters paremeters parameters parameters
for PDA (see as a as a as a
4.6.1 or minimum, minimam, minimun.
4.6.4.1) (Read and (Read and (Read and

record.) record.) record.)
(See (See
4.6.3.2.) 4.6.3.2.)

b. Other electrical Group A, Group A, Group A, sub-
parameters 13/ subgroups 2 subgroup 2. |group 2.

and 3.
14, Hermetic seal 5/ 1071 (Same as 7 above) 11/ 100 optional 7/|optional 7/

a. Fine percent

b. Gross

See footnotes at end of table,
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TABLE 11. Screening requirements - Continued.

Screen MiL-STD- Condition JANS JANTXV JANTX
750 requirements |requirements ]requirements
method
15. Radiography 2076 12/ 100
_percent
16. External visual 207 To be performed ofter 100
examination complete marking and percent
prior to lot
acceptance

1/ visual inspection (method 2074) on clear glass diodes shall be performed any time prior to screen B.

2/ Shatl be performed any time before screen 13, Surge shall precede thermal response when both tests
are performed. Surge and thermal impedance are sppliceble only when specified in the screening table
of the detail specification,

3/ Constant accelerstion shall be performed on gold bord devices.

4/ PIND is not applicable to any device with external and internal pressure contacts (die to electrical
contacts) optical coupled isolators, and double plug diodes. PIND screening may be performed any time
after screen 4 when imposed by contract or purchase order (see 3.7.4.1).

5/ oOmit BIST and FIST tests for double plug or case-mounted diodes. Omit FIST test for temperature
compensated referenced diodes.

&6/ Non-transparent glass encased double plug noncavity axiel lead diodes only may use method 2068 in Lieu
of 1071,

7/ Fine and gross seal lesk test for JANTX and JANTXV shell be performed in either screen 7 or screen 4.

8/ Optional accelerated HTRB for POMERFETs in accordance with method 1042, condition &, shall be 4B hours

minimum at Ty = +175"°C minimum. Initial use of this option is contingent upon subsequent completion

of a one time 1,000 hour qualification in accordance with method 1042, and as specified on group £ of

the individuat detail specification, condition A to be submitted with the initial qualification

r rt.

F:':’J.A..I!S only, 2 iodes shall be subjectad to high temperature reverse

nominal Vy for vy V. oOmit test for devices with V3 S 10 V. For JANS

condition A is required,

For JANTX and JANTXV levels full wave-blocking test shall replace power burn-in for all thyristors.

Hermetic seal screens for JANS may be performed in any order following final electrical test. Glass

diodes shall not be painted until after seal tests. When hermetic seal testing is performed in screen

7 it does not have to be performed again in screen 14 for double plug diode construction.

12/ The radiographic screen for JANS may be performed in any sequence after screen B.

13/ Tests previously performed 100 percent (i.e., surge, thermal impedance) need not be repested in
screen 13.

.
‘e

as at B0 - 85 percent of
ase mounted rectifiers

3
)

1
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TABLE I11. Group A inspection.

Subgroups JANS 3/ JAN, JANTX, JANTXV
sample sample plan 1/
plen {n/c)
Subgr 1 15 devices 45 devices
c=0 c=90

Visual and mechanical inspection
(MIL-STD-750, method 2071)

Suboroup 5

8. DC

Subgroup 6

Subgroup 7

Subgroup 2 (FPM-2}) 116 devices 116 devices 2/
c=0 c=0
DC_(static) tests at +25°C
Subgroup 3 (PPM-2) 116 davices 2/
c=0
DC (static) tests at maximum rated and minimum rated 2/ 3/
gperating temperatures
Subgroup 4 (PPM-2) 116 devices 2/
c=0
Dynemic tests at +25°C
4 45 devices
45 devices c=0
Safe cperating area test (for power transistors only): c=0
b. Clamped inductive
¢. Unclamped inductive
Endi-point _electricat measurement
22 devices
c=0
sSurge current (for diodes/rectifiers only)
End-point_electrical measurements
22 devices
c=10

Selected static _and dynamic tests

1/

appiicable associated detail specification.

The specific parameters to be included for tests in each subgroup shall be as specified in the

T e e e dace havie bhace e I flad 2 o memstoci]l o
WHENE NU PEJaELENd Nave LeEh BPCCITICW T O pdl vivudLal

subgroup or test within a subgroup, no group A testing is required for that subgroup or test to

satisfy group A requirements,
considered nondestructive and devices may be shipped.

A single sample may be used for all subgroup testing.

These tests are

2/ 1f a device in the sample fails one or more test{s) in the subgroup(s) being sampled, each device in
the {sub)lot represented by the sample may be acreened for the test{s) for which the saemple failed.

An atternate temperature electrical screen necessary to remove the faiture mode may be used after an

Engineering evaluation is performed.

A second sample shall be tested to the failed parameter.

If the

second sample fails, the same subgroup 100 percent rescreen of the failed subgroup shall be performed

or the Lot shall be rejected.

oy

combined.
ALl davices required by th

==Y

.3 .
e sp }
subjected to subgroups 2, 3, and 4, and shall be sub

P~
"~

cenecifiad samnle nlan sha
specified sample plan gha
J

i

45

All devites required by the specified sample plan shall be subjected to subgroups 2, 3, and 4

L be randomly selected from the devices

1 C
ected to subgroups 5, 6, and 7 combined.
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a. fine

b. Gross

Electrical
measurements

See footnotes st end of table.

Not required for double plug
diodes. Test condition G or
H, maximum leak

rate = § x 108 atm ce/s,
except 5 x10°7 atm cc/s

for devices with internal
cavity » 0.3 cc. Maximum
leak rate = 5 x 1076

atm cc/s for cavities 3-40cc

Ag specified.

45

TABLE Iva. Gr B _inspections for JANS devices,
Quatification small lot
Inspections MIL-STD~ MIL-STD-750 and targe lot eCI nfc
750 condition quality
method conformance
inspection
sample plan
Subgroup t 1/ 22 devices 8 devices ¢
c=0
Physical dimenzions 2066 Dimensions in accordance
with case outline specified.
Subar 2V Separate samples may be used 15 lteads 6 leads c
for each test. c=0
Solderability 2026 The sample plan applies to
the number of leads
inspected. A minimum of 3
devices shall be tested.
Resistance to solvents 1022 Not required if marking is 15 devices 15 devices ¢
etched into the device. c=10
Subgr 3 22 devices 6 devices ¢
c=s@
Temperature cycling 1051 No dwell is required at
{air-to-air) +25°C. Test condition C,
{except for axial (100 cyctes) or maximm
lead glass diodes) storage temperature which-
ever is less.
Thermal shock
(ligquid-to-liquid) 1054 25 cycles, condition A
{For axial lead
glass diodes only)
Surge 4066 As specified.
Hermetic seal 2/ 1071
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TABLE IVa. Group B inspections for JANS devices - Continued.
Qualification
Inspections MIL-STD- MIL-STD-750 and large lot
730 condition quality
method conformance
inspection
sample plan

Subgroup 3 - Continued

Decap-interpal visual 2075 Visual criteria in &6 devices
{design accordance with qualified c=0
verificatian) 3/ design and internal visual

precap criteria,

Bond strength 2037 22 wires or
(wire or clip bonded 11 devices
devices anly) c=20

{Whichever
requires the
smal ler number
of devices)

SEM (when specified) &/ 2077 & devices

ce=8

bie shear (excluding 2017 The same number of devices
axial leaded used for bond strength
devices) will also be used for die

shear (minimum of six
die)

Subgroup 4 22 devices 8 devices ¢

e=D0

Intermittent operation 2,000 cycles
Life 1037 As specified.

1042 Londition G. )

Electrical Thermat response and other
measurements electrical measurements as

specified.

Subgroup 5 22 devices 12 devices ¢

c=D

Accelerated steady- Binas conditions as
state operation life specified.

Eutectic die 1027 Ty = +275°C minimum (for 96
attached hourg minimm)
semiconductors

Soft solder die 1027 Ty = +225°C minimum (for

attached power
semiconductors

Electrical
measurements

See footnotes at end of table.

168 hours minimum)

As specified
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TABLE [Va. Group B inspections for JANS devices - Continued.
Qualification Small lot
Inspections MIL-STD- MIL-STD-750 and large lot ecl n/c
750 condition quality
method conformance
inspection
samele plan
Subgroup 5 - Continued
Schottky diodes 1038 T, = rated T maximum
(for 240 hours minimum)
Electrical As specified
measurements
Accelerated steady- 1042 Condition A,
state reverse bias Vpg = rated, T, = +175°C,
powWer MOSFETS t = 120 hours and as
specified
Electrical As specified
measurements
Accelerated steady- 1042 Condition B,
state gate stress Vgs © rated, T, = +175°C,
power MOSFETS t = 24 hours
Electrical As specified
measurements
Bond strength 2037 As specified. Bond strength 20 wires 20 wires
(Al-Au die- samples shall have passed c=0 c=0
interconnect only) accelerated stesdy-state
operation ljfe,
Subgroup & 22 devices 8 devices ¢ =0
c=10
Thermal resistance As specified.
Diodes Im
Transistors 3131
{bipolar)
Transistors 341
(POMERFETS)
Thyristors 3181
IGBY 3103
GaAs FET 3104

1/ Electrical reject devices from the same inspection lot, may be used for all subgroups, when electrical
Other non-catastrophic rejected devices (i.e., PIND, X-ray)
for subgroups with end-point measurements, the devices shall be

end-point measurements are not required.
may be utilized for pll subgroups.

screened to table 11 through block 13.

2/ Non-transparent glass encased double plug noncavity axial lead diodes only may use method 2058 in lieu

of 1071,

documented.

4/ This test may be performed at any time prior to lot formation.

48

3/ verification of metaliurgical bond as defined in 30.%4 of appendix A in its entirety shali be
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TABLE IVb. Group B inspections for JAN, JANTX, and JANTXV devices.
Inspections M1t -STD-T50 Sample Small lot
plan quality
Method Condition conformance
inspection
nfc
Subgroup 1 1/ 15 leads 4 leads
c=0 c=0
Solderability 2026 |Separate samples may be used for each
test, The sample plan applies to the
rumber of leads inspected. A minimum
of 3 devices shall be tested.
Resistance to solvents 1022 |Not required if marking is etched into
the device
Subgroup 2 22 devices | 6 devices
c=0 c=0
Temperature cycling 1051 |No dwell is required at +25°C.
(air-to-air) Test condition C, or maximm storage
except for axial lead temperature whichever is less,
glass diode {45 cycles, including screening)
Thermal shock 1056 10 cycles, condition A
(liquid-to-liquid)
(For axial lead glass
diodes only)
Surge 4066 |As specified.
Hermetic seal 2/
8. Fine leak 1071 |Wot required for double plug diode.
Test condition 6 or H, maximum leak
rate = 5 x 107° atm cc/s, except
5 x 10~ Tatm cc/s for devices with
internal cavity > 0.3 cc. Maximum
lesk rate = 5 x 10°® atm cc/s for
cavities 3-40 c¢
b. Gross leak
Electrical As specified.
measurements 3/
Subgroup 3 &/ 45 devices | 12 devices
c=0 c=0
Steady-state-operation 1027 |Bias conditions as specified, 340 hours
Life or intermittent {minimum)
operation Life 5/ 1037 [2,000 cycles (minimun)
1042 |condition D, 2,000 cycles (minimum)
Electrical measurements As specified,
8ond strength (Wire or 2037 }The sample shall include & minimum of |11 wires il wires
clip bonded devices 3 devices and shall include all wire c=20 c=10

onty)

See footnotes at end of table.

sizes.
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TABLE IVb, Group B inspections for JAM, JANTX, and JANTXV devices - Continued.
Inspections Mii-$TO-750 Sample Small lot
plan qual ity
Method Condition conformance
inspection
n/c
Subgroup 4 1/ 1 device | 1 device
c=0 c=0
Decap internal visual 2075 |visual criteris in accordance with
(design verification) qualified design.
SEM (when specified) 2077 6 devices | & devices -
c =0 c =0
Subgroup S 15 devices | 6 devices
c=0 c=0 N
Thermal resistance: As specified.
Thermal resistance may be performed
on group E frequency whenever 100
percent thermal impedance is
perfarmed. .
Diodes 3101 or
4031 .
Transistors (bipolar) nn
Transistors 316
(POWERFETS)
Thyristors s
IGBT 3103
GaAs FET 3104
Subgroup 6 &/ 32 devices | 12 devices
c=0 c=0
High-temperature life 1032 |340 hours minimum, Tgra(max) = TA
{nonopersting)
Electrical measurements As specified.

17 Electrical reject devices from the same inspection lot, may be used for all subgroups when
electrical end-point measurements are not required. Other non-catastrophic rejected devices

(i.e., PIND, X-ray) may be utilized for all subgroups.

the devices shall be screened to table 11 through block 13.

For subgroups with end-point measurements,

2/ MNon-transparent glass encased double plug noncavity axial Lead diodes only may use methed 2088 in liey
of 1071. This test may be performed after electrical measurements.

3/ Unless otherwise specified, omit delta parameters Limits for low current gain (h¢a) and leakage
measurements included in end-point measurements.

4/ 1If a given inspection lot undergoing proup B inspection has been selected to satisfy group € inspection

requirements, the 340-hour or 2,000 cycle life tests may be continued on test to 1,000 hours or &,000
cycles, as applicable, in order to satisfy the group C life test requirements and bond pull may be
performed after group C life test. End-point measurements shall be performed or either group B,
subgroup 3 (340 hours or 2,000 cycles, as applicable} to satisfy group B lot acceptance or group C,
subgroup 6 (1,000 hours or 6,000 cycles, as applicable) to satisfy group B and C lot acceptance. If
group B, subgroup 3, is to be continued to group C, bond strength test may be performed after group C,
subgroup 6.

3/ Intermittent operation life shall be performed on all case mounted devices.

6/ MNot required for power MOSFETSs.
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TABLE V. Gro riodic_inspections (all gualjty levels).
Inspections M1t -5TD-750 Sample |Small lot
plan quality
mrethod Condition conformance
inspection
n/c

Subgroup 1 15 devices & devices

c=0 c=0

Physical dimensions 1/ 2086 [Dimensions in accordance with case

(Mot _required for JANS) outline specified

Subgroup 2 22 devices é devices

c=10 c=10

Thermal shock 1056 |Test condition A, except test

(9lass strain) condition B for devices with power
rating of > 10 watts at Tp = +25°C.

Terminal strength 2036 |As specified.

Hermetic seal 2/

a. Fine leak 1071  |[Not required for double plug diodes.
Test condition G or H, maximum, leak
rote = 5 & 10°8 atm cc/s, except
5 x 1077 atm cc/s for devices with
internal cavity > 0.3 ec. Maximum
leak rate = 5 x 1078 atm cc/s for
cavities 3-40 cc.

b. Gross leak

Moisture resistance 1021 lomit initiet conditioning.

Electrical measurements As specified.

Subgroup 3 not required for disc packages or 22 devices & devices
metaliurgically bonded double c=0 ce=0
plug devices, or stud packaged devices,

Shock 2016 [Nonopersting, 1500 g’s, 0.5 ms,

5 blows in each orientation: X1, Y1,
and 21 (YY1 only for axial glass
diodes).

VYibration, variable 2056

frequency

Constant acceleration 3/ 2006 11 minute minimum in each orientation,
X1, Y1, and 21 ar 20,000 g's minimum,
except at 10,000 g‘s minimum for
devices with power rating of
= 15 watts.

Tc = +25°C.
Electricsl measurements As specified.

See footnotes at the end of table.
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TABLE V. Group C periedic inspections ¢(at! quality lavels) - Continued.

Inspections MIL-STD-750 Sampling |Small Lot
plan quality
Nethod Condition conformance
inspection
- n/c
Subaroup & 15 devices | & devices
c=0 c=0
Salt atmosphere 1041
{corrosion)
hYJ p
Subgroup 5

Not applicable

Subgroup &6 &/ 5/ 6/ Not required for disc packages. 22 devices | 12 devices
c=0 c=0
Steady-gtate-operation 1026 |1,000 hours minimum at maximum
Llife or operating junction temperature
Intermittent operation 1037 [6,000 cycles minimum
life or 1042 |conditions D, 6,000 cycles minimum
Blocking life 1048
Electrical measurements As_specified.

it

/ Electrical reject devices from the same inspection lot, may be used for all subgroups when electrical
end-point measurements are not required. Other non-cetastrophic rejected devices (i.e., PIND, X-ray)
may be utilized for all subgroups. For subgroups with end-point measurements, the devites shal( be
screened to table Il through block 13,

2/ Non-transparent glass encased double plug noncavity axial lead diodes only may use method 2068

in lieu of 1071. This test may be performed after electrical measurements.

3/ Not applicable to sny devices with external and internal pressure contacts (die to eiectrical

contacts), optional coupled isolators, and double plug diodes.

&/ 1f a given inspection (ot undergaing group B inspection has been selected to setisfy group C

inspection requirements, the 340-hour or 2,000 cycles life tests may be continued on test to 1,000

hours or 6,000 cycles, as appliceble, in order to satisfy the group C life test requirements.

End-paint measurements shall be performed on either table IVs, group B, subgroup &, or table IVb

group B, subgroup 3 (340 hours or Z,000 cycies, ps npplicabie) to satisfy group B (tabie IVa or table

1vb) lot acceptance or group C, subgroup & (1,000 hours or 6,000 cycles, as applicable) to satisfy
group B and € lot acceptance.

Intermittent operation life shall be performed on all case mounted devices.

The sample size may be increased and the test time decreased so long as the devices are

stressed for a total of 22,000 device hours minimum, and the actual time or test is at least

340 hours. .

2w
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TABLE VI. Group D (RHA tests}, 1/
MIL.-STD-750 JANS JANTXV
Test Quantity/ Quantity/
Method Condition accept Notes sccept Notes
number number
Subgroup 1 2/
Neutron irradistion 1017 +25°C
a. Qualification ta) 11(0) 3/ (a) 11(0) LY
b. acl by 1| 37 [b) 1O &/
End-point electrical As specified in accordance
parameters with associated detail
specification.
Subgroup 2 3/
Steady-state total 1019 +25°C
dose irradiation Maximum supply voltage.
a. Qualification tay 4(0) [(e) &/ j(a) 22(D) b/}
2(0) 8/
b. 4acI (b)Y 4(0) |(b) &/ |tb) 22(0} ki}
2(0 8/
End-point electrical As specified in accordance
parameters with associated detsil
specification.
Subgroup 3 9/
Pawer transistor 3478 +25°C AT 0)) 3/ 11¢0) &f
electrical dose rate
test
End-point electrical As specified in accordance
parameters with associated detsil
specification.

v

SECEICR

v e

Parts used for one subgroup test may not be used for other subgroups but may be used for higher
levels in the same subgroup. Total exposure shall not be considered cumulative unless testing

is performed within the time [imits of the test method. Group D tests may be performed prior to
device screening (see 4.7.7).

Waive neutron tests for KOS devices unless by design, bipolar elements are an integral part of the
device function.

In accordance with wafer lot. If one part fails, seven additional parts may be added to the test
sample with no additional failures allowed, 18 devices, ¢ = 1,

In accordance with inspection lot. If one part fails, seven additional parts may be added to the test
sample with no additional failures allowed, 18 devices, ¢ = 1.

JANTXV devices shall be inspected using either the JANTXV quantity/accept number criteria as
specified, or by using the JANS criteria on each wafer.

For device types with greater than or equal to 4,000 die per wafer, selected from the wafer at a
radius approximately equal to two-thirds of the wafer radius, and spaced uniformly arcund this radius.
In accordance with inspection lot. I[f cne part fails, 16 additional parts may be added to the test
sample with no additional failures allowed, 38 devices, ¢ = 1. Ffor devices which require more than
one bias, the sample size shall be 22 (0) for each biss,

For device types with less than or equal to 4,000 die per wafer, selected from the wafer at a radius
approximately equal to two-thirds of the wafer radius and spaced uniform{y around this radius.

Upset testing during qualification on first QCI shall be conducted when specified in purchase order or
contract. Wwhen specified, the same devices may be tested in more than one subgroup.
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TABLE VII. Group E inspections (all quality levels) for qualification only.
inspections MIL-STD-750 Sampling
plan
Method Condition
S roup 1
Thermal shock end/or 1056 100 cycles or as specified As
Electrical messurements specified
Temperature cycling 1051 500 cycles minimum ar as specified.
Electrical measurements
Subgrol As specified.
Intermittent operating life 1037 As
Life test 1042 specified
Electrical measurements or
Steady-state operating life 1026
Electrical measurements or
Blocking Llife 1048
Electrical measurements
Subgr 3 As specified As specified. As
specified
Destructive physical analysis 2101
2102
Subqr 4 As specified. 22 devices
c=0
Thermal resistance
Transistors,
POWERFETs 3161
Bipolar LAk
Diodes 310
or 4081
1GBT 3103
GoAs FET 3104
Subgroup 5 As specified. 15 devices
c=0
Barometric pressure {reduced) 1001
(required only on all devices with
rated voitage > 200 V)
TABLE VIil. Data requirements for JANS devices.

Data

Screening (see 4.6)

Wafer lot acceptance (see 4.3.1.2.1)

Quality conformance (see 4.7)

Electrical data
Radiographs
Screening data

T f-%
Electrical data

Lot rejection report

O 0O O WP NP
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SEM photographs (when applicable)

SEM photographs (when applicabte)
Bond pull limits (when applicable)

ACl data (groups A, B, C, and D)
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5. PACKAGING

* 5.1 Ppackaging requirements. The requirements for packaging shall be in sccordance with MIL-$-19491, for
direct Government sales only.

6. NOTES

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

6.1 Acquisition requirements. Acquisition documents should specify the fallowing:

a. Type designation (see 1.2).

b, Number of the applicable associated detail specifications {see 3.2 and supplement 1 of this
document}. For additional informstion of type designations not included in supplement 1, contact
the Defense Electronics Supply Center, DESC-EL, Dayton, OH 45444,

c. Lead formation, \ength, finish, if other than that specified, or when a choice is required by the
device application.

d. Data requirements when applicable (see 3.3, 4.1.1.3, and 4.9).

e, Specify point of shipment (facility other than the device manufacturer, see 4.1.1.1.5).

f. FPIND screening when required (see 3.7.6.1 and 1.2.4).

g. Date code and specification revision {etter shall not be restricted by the asequisition documents.

6.2 Supersession infarmation. Devices covered by this specification are substitutabte for the
manufacturer’s and user’'s PIN's. This information in no way implies that manufacturer’s PINs are suitable

ps B substitute for the military PIN.

Supersession and cross reference data.

Military Manufacturer’'s Manufacturer's and user’s
GIN CAGE code PIN

6.3 oaualification. With respect to products requiring qualification, awards will be made only for
products which are, at the time set for opening of bids, qualified for intlusion in QPL, whether or not such
products have actually been so listed by that date. The attention of the suppliers is called to this
requirement, and manufecturers are urged to arrange to have the products that they propose to offer to the
federal Goverrment tested for qualification, in order that they may be eligible to be awarded contracts for
the products covered by this specification. The activity responsible for the qualification products tist is
the Defense Electronics Supply Center, Dayton, OH 45444, Application for qualification tests shall be
submitted on DESC Form 190 and shall include a proposed test plan, design and construction, DESC Form 34D
and engineering evaluation as applicable.
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Associated detail specification. Since this specification covers the general requirements and tests

for semiconductor devices, the details of performance of the semiconductor device must be as specified in

the ass

is invi
a.

b.

.

.41
by MIL-

6.5

6.6

ociated detail specification. Attention of engineers preparing the associated detail specification

ted to the items listed below which should be covered in the associated detail specification:
identitication (see 1.2).
Design, construction, and material (see 3.6).

The marking to be omitted if any (see 3.7). The order of preference for marking is as listed in
3.7.1.

Classification of inspection.

(1) Examination and tests to be performed under qualification inspection.
(2) Examination and tests to be performed under QCI.
(3) Exemination and tests to be performed under screening inspection.

End-point measurements to be made for group 8, C, D, and E inspections (see 4.7.8).
Product assurance levels covered,

Device level end screening procedure if other than table II.

Sequence of test, test method, test cordition, limit, cycles, temperature, axis, etc., when not
specified, or if other than specified herein.

Interim (pre- and pest-burn-in) electrical parameters.
Burn-in test condition and burn-in test circuit,

Delta parameter measurements or provisions for POA including procedures for traceability, where
applicable.

Final electrical measurements.
Requirements for data recording and reporting, where applicable.

MIL-STD-750 details. In addition to the items as specified in 6.5, the applicable details required
ST0-750¢ should be Listed in the associated detail specification.

Associpted detail specifications issued but not having s GPL source. See GPL 19500 note.

15As. Certain provisions of this specification are the subject of international standardization

agreement. When amendment, revision, or cencellation of this specification is proposed which will affect or
violate the international epreement concerned, the preparing activity will take appropriate reconcitiation

action

through international standardization channels including departmental standardization offices, if

required,
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6.7 Subject term (key word) listing.

Thryistors
Radiation designators
Unencapsulated devices
Beryllium oxide
I1SA
PIKD

! Rectifiers
Radiography
Neutron irradiation

6.8 Changes from previous igsut. The margins of this specification are marked with asterisks to indicate
I where changes (additiens, modifications, corrections, deletions) from the previous issue were made. This
was done as a convenience only and the Goverrment assumes no lisbility whatscever for any inaccuracies in

these notations. Bidders and contractors are cautioned to evaluate the requirements of this document based
on the entire content irrespective af the marginal notetions and relationship to the last previous issue.

[
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DEFINITIONS

10. SCOPE

10.1 Scope. This appendix contains the definitions of terms used with semiconductor devices. This
appendix is a mandatory part of the specification. The information contained herein is intended for
compl iance.

20. APPLICABLE DOCUMENTS. This section is not applicable to this appendix.
30. SEMICONDUCTOR COMMON DEFINITIONS

30.1 Absolute maximum ratings. The values specified for "ratings", “maximum ratings®, or “sbsolute
maximum ratings" ere based on the “absolute system” and unless otherwise required for e specific test method
are not to be exceeded under any service or test conditions. These ratings are limiting values beyond which
the serviceability of any individual semiconductor device may be impaired. Unless otherwise specified, the
voltage, current, and power ratings are based on continuous dc power conditions at free air ambient
temperature of +25°C. For pulsed or other conditions or operation of similar nature, the current, voltage,
end power dissipation ratings are a function of time and duty cycle. In order not to exceed absolute
ratings, the equipment designer has the responsibility of determining an sverage design value, for each
rating, below the absolute value of that rating by a safety factor, so that the absolute values will never
be exceeded under any usual conditions of supply-voltage variation, laad variation, or manufacturing
variation in the equipment itself.

30.2 Ambient temperature. Ambient temperature is the air temperature measured below a semiconductor
device, in an environment of substantially uniform temperature, cooled only by natural ajr convection and
not materistly affected by reflective and radiant surfaces.

0.3 Anode. The electrode from which the forward current flows within the device.

30.4 Blocking. A term describing the state of a semiconductor device or junction which eventually
prevents the flow of current.

30.5 PBreakdown voltage. The breakdown voltage is the maximum instantaneous voltage, including repetitive
and nonrepetitive transients, which can be applied acrass a junction in the reverse direction without an
external means (circuit) of limiting the current. It is also the instantanecus value of reverse voltage st
which a transition commences from a region of high small-signal impedance to a region of substantially lower
smatl-signal impedance.

30.6 Case mount. A type of package (outline) which provides o method of readily atteching one surface of
the semiconcuctor device to 8 heat dissipator to achieve thermal management of the case temperature
(example: TO0-3, DO-4).

30.7 Case temperature. Case temperature is that temperature measured at a specified point on the case of
a semiconductor device.

30.8 Cathode. The electrode to which the forward current flows within the device.

30.9 Characteristic. An inherent and measurable property of a device. Such s property may be
electrical, mechanical, thermal, hydraulic, electromagnetic, or nuclear, and can be expressed as a value far
stated or recognized conditions. A characteristic may also be a set of related values usually shown in
graphical form.

30.10 Constant current source. A current source shall be considered constant if halving the generater
impedance does not produce a chenge in the parameter being measured that is greater than the required
precision of the measurement.

30.11 Constant voltege source. A voltage source shall be considered constant if doubling the generator
impedance does not produce a change in the parameter being measured that is greater than the required
precision of the measurement,
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30.12 Disc type. A type of packsge (outline) for very high power devices which provides two parallel
surfaces for mounting into a specialized heat dissipator capable of applying a specified compressive force
to the device.

30.13 Forward bias. The bias which tends to preduce current flow in the forward direction (p type
semiconductor region at a positive potential relative to n type region).

* 30.14 Metallurgical bond, diode construction, and thermsl matching. Metallurgical bonds as used in
JAN-brand semiconductor devices will be identified by one of the following categories. The listing of the

three types of metallurgical bonds is for clarification and may not necessarily be listed in order of merit,

30.14.1 Double plua construction. Double plug construction is one where the terminal plugs have equal

nominal diameters and are in direct contect with the metallization materials of the semiconductor die; the
use of a point contact whisker or other wire conductors is not allowed.

30.14.2 Dash-one construction. Dash-one diodes shall be of double plug construction utilizing high
temperature metallurgical bonding between both sides of the silicon die and terminal pins.

* 30.14.3 Category | metallurgical bond. A category | metallurgical bond is formed when the bond between
the semiconductor element (silicaon, germanium, etc.) and the package consists of a phase which melts during
the bonding process and which includes in the solidified melt both & portion of the semiconductor element
and a partion of the metallization layer which is on the package mounting surfece. Category | bordds between
adjecent semiconductor elements {as in stacks) shall include portions of both semiconductor elements in the
cealidifiad malt Catsaory | !!u:rnllu_rn'!rnl hands are rvnu-allv remnr-pd for all axial Leaded dmdes eaual

Sl PV I WAl e W CGSTY il cats caued equal

to and greater than 1 watt or 1 amp, unless otherwise spemf'led in the detail specification.

30.14.4 Category Il metallurgical bond. A category 11 metallurgical bond is formed utilizing a brazing
or soldering alloy which melts during the bonding process and bonds to a metallization layer on each of the
surfaces being joined. Dissolution of the semiconductor element or any of the wetted surface layers is not
ot e

rEQui TSy,

30.14.5 Category Il metallurgical bond. A category 171 metallurgical bond is formed when the surfaces
to be bonded are brought together under conditions of temperature and pressure such that a diffusion bond is
formed between the outermost metallization layer of the elements being joined. This bond {s characterized
by having species from both sides of the original interface diffused scross the interface without any molten

phase heving been present,

30.14.6 Non-cavity double plug diode. Double plug construction where the package glass is in intimate
contact with the semiconductor die iselating the anede and cathode regions, and insuring immunity from

particle related failures. Voids may be present provided isolation (to prevent arcing) and particle
immnity are insured.

* 30.14.7 Thermally matched axial lesded diodes. Diode construction within the coefficients of thermal
expansion of the die, plug, and package materials shall be thermally matched such that the diodes are immune
to intermittent opens by design. Axial-leaded diode designs which comply with this definition must utilize
tungsten or molybdenum plugs.

- 1 on.
meetmg this definition must be of double plug construction unhzm’ tungsten or mlybdenun plugs. Bot
sides of the diode chip (die) must be bonded to the corresponding plug by a category | metallurgical bond.
The package must be thermally matched, non-cavity construction (see 30.14.1 through 30.14.7). The plate
silver bottom contact design is not permitted.

fam £32~ ie ¢ha ratia ~E
1L o T

E T
L= ]

30.15 WNoise figure. At a selected input -rﬁer-‘y‘ the noise figure is
power per unit bandwidth {at a torresponding output fregquency) delivered to the output termination, to the
portion thereof contributed at the input frequency by the imput termination, whose noise temperature is

standard (293°K) at all frequencies.

.

30.16 oEn cigcuit. A circuit shall be considered as open circuited if halving the magnitude of the
e P ar X 4 ala__ __a __.a_ P . ek Py = b .__ et ol mmmm® e b b £
3 ¥

terminating impedance dges not produce & change in the perameter being measured greater th
accuracy of the measurement.
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t. = Pulse rise time.
INPUT ty = Pulse delay time,
PULSE ‘ - tp = Puise time.
" fo'l I l/ tg = Pulse storage time.
o | Py
E ’ { [} | ts = Pulse fall time.
E.' t, = Pulse average time.
f 502 i
<1, 0.1 1 I = Pulse amplitude,
w * . 1
"
= —
=
o | I, 1
crz* '
try
ty
NOTES:

1. Subscript 2 denotes output.
2. Subscript 1 denotes input.

FIGURE 4. Pulse measurements,

PO Y & D R

35.17 Package type. A packege ) is a package which has the same case outline, configuration,
materials (including bonding, wire, or ribbon and die attach) piece parts (excluding preforms which differ

only in size) and assembly processes.

30.18 Pulse. A pulse ijs a flow of electrical energy of short duration. See figure 4 for illustrations
of the characteristics defined in 30.19 to 30.24, inclusive.

30.19 Pulse sverage time. The average pulse time of a pulse is the time duration from a point on the
leading edge which is 50 percent of the maximum amplitude to & point on the trailing edge which is 50
percent of the maximum amplitude.

30.20 Pulse delax time. The delay time of a pulse is the time interval from a point at which the
leading edge of the input pulse has risen to 10 percent of its moximum amplitude to a point at which the
leading edge of the output pulse has risen to 10 percent of its maximum amplitude.

30.21 PpPulse fall time. The fall time of a pulse is that time duration during which the amplitude of its
trailing edge is decreasing from 90 to 10 percent of the maxinxm amplitude,

a pize i
S iS58 58

.22 Puls me. The rise time of & pulse is that time duration during which the amplitude of its
leading edge is increasing from 10 to 90 percent of the maximum amplitude.

30.23 Pulse storage time. The storage time of a pulse is the time intervel from a point 10 percent down
from the maximusn amplitude on the trailing edge of the input pulse to a paint 10 percent down from the
maximum amplitude on the trailing edge of the output pulse.
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30.24 Pulge time, The pulse time of 2 pulse is the time interval from the point on the leading edge
which is 90 percent of the maximum amplitude, to the point on the trailing edge which is 90 percent of the
maximem amplitude.

30.25% Radistion failures. A radiation failure is defined at the lowest redistion level when either any
device parameter exceeds its specified post irradiation paremeter Limits (PIPL) or the device fails ony
functional test in accordance with stated test conditions.

* 30.26 Rediation hardness sssurapce (RHA). That portioh of product assurance testing that assures that
parts meet the radiation response characteristics as specified in this specification and the detait
gpecification.

30.27 Rating. The nominal value of any electrical, thermal, mechanicai, or environmental quantity
assigned to define the operating conditions under which & component, machine, apparatus, electronit device,
ete. is expected to give satisfactory service,

30.28 Reverse bias. The bies which tends to produce current flow in the reverse direction (n type
semiconductor region at e positive potential relative to the p type region).

30.29 Semiconductor diode. A semiconductor device having two terminals and exhibiting a nonlinear
vot tage-current characteristic.

30.30 Semiconductor junction. A region of transition between semiconductar regions of different
etectrical properties {e.p., n-n+, p-n, p-p+ semiconductors} or between & metal and & semiconductor.

30.31 Short circuit. A eircuit shall be considered short-circuited if doubling the magnitude of the
terminating impedance does not produce a change in the pesrameter being measured that is grester than the
specified accuracy of the measurement.

30.32 Small signal. A signal shall be considered small if doubling its magnitude does not produce a
change in the parameter being measured that is greater than the specified accuracy of the measurement.

30.33 Storpge tempersture. Storage temperature is a temperature at which the device may be stored
without any power being applied.

30.34 Temperature coefficient. The ratio of the change in a parameter to the change in temperature.

30.35 Thermal compression bond. A bond achieved when pressure and temperature are present regardless of
how the temperature rise was achieved except without ultrasonic assist.

30.38 Thermal equilibrium, Thermal equilibrium is reached when doubting the test time interval does not
produce @ change, due to thermal effects, in the parameter being measured that is greater than the specified
accuracy of the measurement.

30.37 Thermal resistance. Thermal resistance is the temperature rise, per unit power dissipation, of a
junction above the temperature of & stated external reference point under conditions of thermal equilibrium,

Py el

conductor device that comprises three or more junctions and can be
stete to the opposite s

e
LGMT.

30.39 Irensistor. An active semiconductor device capable of providing power amptification and having
three or more terminals.
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30.40 Expanded metallization. Expanded metellization s metatlization that increases in ares (example,
metal line to bond pad area} (see figure 5).

METALLIZATION PAD AREA

* :

FIGURE 5. Example of enpended metallization.

30.41 lmpulse waveform. A pulse with a defined virtual front and impulse duration for either a voltage
or current amplitude of unidirectional polarity.

30.42 Virtual front duration. The pulse time as defined by 1.67 times time for valtage to increase from .
30 percent to %0 percent of trest (peak value) or 1.25 times time for current to increase from 10 percent to
90 percent of crest.

30.43 Impulse durstion. The time required for an impulse waveform to decay to 50 percent of the peak
value measured from the start of the virtual front duration of rero crossover.

36.44 Line. A collection of similar water fabrication flows, or similar package assembly flows used to
manufacture semiconductors in accordance with & specified process flaw.

40. TRANSISTORS

4D.1 Junction transistor, multijunction types.

40.1.1 Base. A region which lies between an emitter and collector of a transistor and into which
minority carriers are injected,

4£0.1.2 Collector. A region through which a primary flow of charge carriers leaves the base,

4D.1.3 Cutoff current. The cutoff current is the measured value aof de current when o transistor is
reverse hiased by » voltage (ess than the breakdown voltage.

40.1.4 Emitter. A region from which charge carriers that are minority carriers in the base are injected
into the base.

40.1.5 Junction, collector. A semiconductor junction, normally biased in the reverse direction, the
current through which can be controlled by the introduction of minority carriers inte the base.

4D.9.6 Junction, emitter. A semiconductor junction normally biased in the forward direction te inject
minority carriers into the base.

Y4
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collector junction.

4 bage current and a collector current condition resulting in a forward-biased

40.2 Unijunction transistors.

40.2.1 Peak point. The point on the emitter current-voltage characteristic corresponding to the lowest
current at which the change in emitter base voltage with respect to emitter current equals zero.

40.2.2 Unijunction transistor. A three-terminal semiconductor device having one junction and a stable
negative-resistance characteristic over a wide temperature range.

40.2.3 valley point. The point on the emitter current-voltage characteristic corresponding to the second
lowest current at which the change in emitter base voltage with respect to emitter current equals zero.

40.3 Field-effect transistors {(FET).

40.3.1 Depletion-mode operation. The operation of a FET such that changing the gate to source voltage
from zero to s finite value decreases the magnitude of the drain current.

40.3.2 Depletion-type-FET. A FET having appreciable channel conductivity for zero gate to source
voltage. The channel conductivity may be increased or decressed according to the polarity of the applied
pate to source voltage.

40.3.3 Drain. A region into which majority carriers flow from the channel.

40.3.4 Enhantement-mode operation. The operation of a FET such that changing the gate to source voltage
from zero to 8 finite value increases the magnitude of the drain current.

40.3.5 Enhancement-mode FET. A FET having substantially zero channel conductivity for zero gate to
source voltage. The channel conductivity may be increased by the application of & gate to source voltage of
appropriste polarity.

40.3.6 FET. A transistor in which the conduction is due entirely to the flow of majority carriers
through a conduction channel controllied by an electric field arising from a voltage applied between the gate
and source terminals.

40.3.7 Gate. The electrode associated with the region in which the electric field due to the control
voltage is effective.

40.3.8 Insulated-gate FET. A FET having one or more gate electrodes which are electrically insulated
from the channel.

40.3.9 Junction-gate FET. A FET that uses one or more gate regions to form p-n junction(s) with the
channel .

40.3.10 MOSFET. An insulated gate FET in which the insulating layer between each gate electrode and the
channel is oxide material.

40.3.11 N-channet FET. A FET that has an n type conduction channel. - - —_— —_—

40.3.12 P-channel FET. A FET that has a p type conduction channel.

40.3.13 Spurce. A region from which majority carriers flow into the channel.

40,4 Insulated-gate-bipolar-transistor.
50. DIODES AND RECTIFIERS

50.1 Signal diodes and rectifier diodes.




Downloaded from http://www.everyspec.com

MIL-S-195004

APPENDIX A

50.1.1 Semiconductor rectifier diode. A device having an asymmetrical voltage-current characteristic
used for rectification.

50.1.2 Semjconductor signal diode. A device having an asymmetrical voltage-current characteristic and
used for signal detection.

50.2 Microwave diodes,
50.2.1 Detector diode. A device which converts rf energy into dc or video output.

50.2.2 Gunn diode. A microwave diode that exhibits negative resistance arising from the bulk negative
differential conductivity occurring in several compound semiconductors such as gallium arsenide, and that
operates at m frequency determined by the transit time of charge bunches formed by this negative .
differential conductivity.

50.2.3 [IMPATT diode {lwpact, avatanche and transjt time dipde). A semiconductor microwave diode that,
when its junction is biased intc avalanche, exhibits a negative resistance over a frequency range determined
by the transit time of charge carriers through the depletion region.

50.2.4 LSA diode (limited space-charge accumilation diode)}. A microwave diode similar to the Gunn diode

except that it achieves higher ocutput power at frequencies, determined by the microwave cavity, that are
several times greater than the transit-time frequency by avoiding the formation of charge bunches or
domains.

50.2.5 Matched pair. A pair of diodes identical in outline dimensions and with matched electrical
characteristics. The two diodes may both be forward polarity,or one forward and one reverse polarity, or
both reverse polarity,

50.2.6 Microwave diode. A two terminal device that is responsive in the microwave region of the
electromagnetic spectrum, commonly regarded as extending from 1 to 300 GHz.

50.2.7 Mixer diode. A microwave diode that combines rf signals at two frequencies to generate an rf
gignal at a third frequency.

50.2.8 TRAPATT diode (trapped plasma avalpnche transit time diode). A microwave diode that, when its

junction is biased into avalanche, exhibits & negative resistance at frequencies below the transit time
frequency range of the diode due to generation and dissipation of trapped electron-hole plasma resulting
from the intimate interaction between the diode and a multiresonant microwave cavity.

50.3 Tunnel diodes.

50.3.1 JTunnel diodes. A device in which quantum-mechanical tunneling leads to a region of negative slope
in the forward direction of the current-voltage characteristic.

50.3.2 Backward diode. A device in which quantum-mechanical tunneting leads to a current-voltage
characteristic with a reverse current greater than the forward current, for equal and opposite applied
voltages.

—_——————— . w— -50.4- ¥Yoltpage-regulater-and veltage-reference dipdesT ~~ —

50.4.1 Voltage-reference diode. A diode which is normally biased to operate in the breakdown region of
its voltage-current characteristic ond which develops across its terminals a reference voltage of specified
accuracy, when biased to operate throughout a specified current and temperature range.

50.4.2 Voltage-reguintor diode. A diode which is normally biased to operate in the breakdown region of

its voltage-current characteristic and which deveiops across its terminals an essentially constant voltage
throughout a specified current renge.
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50.5 Current-resutntor diodes.

50.5.1 Current-regulator diode. A diode which limits current to an essentislly constant value over a
specified voltage range.

50.56 Varactor diodes.

50.6.1 Varactor diode. A two terminal semiconductor device in which use is made of the property that its
capacitance varies with the applied voltage.

50.6.2 luning diede. A varactor diode used for rf tuning including functions such as automatic frequency
control (AFC) and automatic fine tuning (AFT).

50.7 Transient voltage suppressers.

50.7.1 Varistor. A transient voltage suppressor that is a nonlinear resistor with symmetrical
cheracteristics.

= o o st mcemdd adae ol ada t

5G.7.2 Avaisnche- junction. A transient voltage suppressor that is a semiconducior diode the oper
in either the forward or reverse direction of its voltage-current characteristic to limit voltape

transients.

50.7.3 Clamping voltage. The voltage in 8 region of low differential resistance that serves to Limit the
transient voltpge across the device terminais.

50.7.4 Clamping factor. The ratio of clemping voltage to breakdown vol tage.
50.7.5 Pesk impulse current. The pesk current for a series of essentially identical impulses.
50.7.6 Standby currept. The dc current through a trensient voltage suppressor at rated standoff voltage.

%0.7.7 Repetitive peak pulse power. The peak power dissipation resulting from the peak impulse current
lpp.

50.7.8 Response time. The time interval between the point on the impulse waveform at which the amplitude
exceeds the clamping voltage level and the peak of the voltage overshoot.

50.7.9 Voltage overshoot. The excess voltage over the clamping voltage that occurs when & curremt
impulse having short virtual front duration is applied.

50.7.10 Foruward surge current. The peak current for a single impulse for forward biased diode.

[ . "
50.7.11 '-’u.k.ng peak voltage. The peak voltage, excluding sl!l transient volrage, usually referred s
standoff voltag

60. CLASSES OF THYRISTORS

60.1 Thyristor. A bistable semfconductor device that comprises three or more junctions and cen be
switched between conducting and nonconducting status. )

60.1.1 Bidirectional diode thyristor. A two terminal thyristor having substantially the same switching
behavior in the first and third quadrants of the principal voltage-current characteristic.

60.1.2 Bidirectional triode thyristor. An n-gate or p-gate thyristor having substantislty the same
gseitching hehavior in the first and third quadrants of the principal voltage-current characteristic.

=L THnY =1 TR Quadt

60.1.3 M-gate thyristor. A three-terminal thyristor in which the gate terminal is connected to the
n-region adjacent to the repion to which the enode terminal is connected and that is normally switched to
the on-state by applying a negative signal between gate and snode terminals.
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60.1.4 P-aate thyristor. A three-terminal thyristor in which the gate terminal is connected to the
p-region adjacent to the region to which the cathode terminal is connected and that is normally switched to

the on-state by spplying & positive signal between gate and cathode terminats.

60.1.5 Reverse blocking diode thyristor. A two-terminal thyristor that switches only for positive anode
to cathode voltages and exhibits a reverse blocking state for negative anode to cathode voltages.

60.1.6 Reverse blocking triode thyristor. An n-gate or p-gate thyristor that switches only for positive
anode to cathode voltages and exhibits a reverse blocking state for negative anode to cathode voltages.

60.1.7 Reverse conducting diode thyristor. A two terminal thyristor that switches only for positive
anode to cathode voltages and conctucts large currents at nepative anode to cathods voltoges comparable in
magnitude to the on-gtate voltage. .

60.1.8 Reverse conducting triode thyristor. An n-gate or p-gate thyristor that switches only for
positive snode to cathode volteges and conducts large currents st negative anode to cathode veltages
comparable in magnitude te the on-state voltages. .

60.1.9 Turn off thyristor. A thyristor that can be switched between conducting and nonconducting states
by applying control signals of appropriate polarities to the gate terminal, with the ratio of triggering
power to triggered power appreciably less than one.

60.2 Physical structure terms,

60.2.1 Gate. An electrode connected to one of the semiconductor regions for introducing control current.
60.2.2 Main terminals. The two terminals through which the principal current flows.

60.3 Electrical characteristic and rating terms.

60.3.1 Anode to cathode voltage-current characteristic (anode tharacterjstic). A function, usually
represented graphically, relating the anode to cathode voltage to the principal current, with gate current
where applicable, as a parameter,

60.3.2 Breakover point. Any peint on the principal voltage-current characteristic for which the
differential resistance is zero and where the principat voltage reaches 2 moximm value.

60.3.3 Negative differential resistance regioen. Any portion of the principal voltage-current
characteristic in the switching quadrant within which the differential resistance is negative.

60.3.4 Off impedance. The differentisl impedance between the terminals through which the principal
current flows when the thyristor s in the off state.

£0.3.5 Dff stste. The condition of a thyristor corresponding to the high resistance low current portion
of the principal voltage-current characteristic between the origin snd the breakover point in the switching
quadrant .

60.3.6 On impedance. The differential impedance betueen the terminals through which the principal
current flows when the thyristor is in the on state.

60.3.7 On state. The condition of a thyristor corresponding to the low resistance, low voltage portion
of the principal voltage-current characteristic in the switching quadrant.

60.3.8 Principal _current. A gemeric term for the current through the device excluding gate current.

60.3.9 Principal voltage. The voltage betuween the main terminals.
60.3.10 Ppripcipal voltage-current characteristic (principal characteristic). A function, usually

represented graphically, relating the principal voltage to the principal current, with gate current where
applicable, as a parameter.
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60.3.11 Reverse blocking impedance. The differential impedance between the two terminals through which
the principal current flous when the thyristor is in the reverse blocking state at a stated operating point.

60.3.12 Reverse blocking state, The condition of 8 reverse blocking thyristor corresponding to the
portion of the anode to cathode voltage-current characteristic for which the reverse currents ere of lower

magnitude than the reverse breakdown current.

50.3.13 switching quadrant. A quadrant of the principal voltage-current cheracteristic in which a device
is intended to switch between an off state and an on state.

70. OPTOELECTROMIC DEVICES
70.1 Optoelectronic devigce. A device that is responsive to or that emits or modifies electromagnetic
radiation in the visible, infrared, ar ultraviolet spectral regions; or a device thet utilizes such

electromagnetic radiation for its internal operation.

70.1.% Conversion efficiency. The ratio of maximum available power output resuiting from photovoltaic
operation to total incident radiant flux.

70.1.2 Dark condigion. The condition attained when the electrical parameter under consideration
approaches a value which cennot be altered by further irradistion shielding.

70.7.3 Dark current. The current that fiows through a photosensitive device in the dark conditien.

70.1.4 Light current. The current that flows through a photosensitive device when it is exposed to
radiant energy.

70.1.5 Photoconductive diode. A photodiode that is intended to be used as a photoconductive transducer.

70.1.6 Photocurrent. The difference in magnitude between Light current and dark current.

70.1.7 Photodiode. A diode that is intended to be responsive to radiant energy.

70.1.8 Photodiode, avalenche, A photodiode that is intended to take advantage of avalanche
multiplication of photocurrent,

70.1.9 Phoroemitter. A device that emits electromagnetic radiation in the visible, infrared, or
ultraviclet spectral regions.

70.1.10 Photasensitive device. A device that is responsive to electromagnetic radiation in the visible,
infrared, or ultraviolet spectral regions.

70.1.11 photothyristor. A thyristor that is intended to be responsive te radiant energy for controlling
its operation as a thyristor.

70.1.12 pPhototransistor. A transistor that is intended to be responsive to radiant energy.

70.1.13 Photovoltnic diode. A photodiode that is intended to generate a terminal voltage in response fo
radiant energy.

70.2 Pphotoemitting devices.

70.2.1 Avalanche luminescent diode. A light emitting diode that emits luminous energy when 8 contrelled
reverse current in the breskdown region is epplied.

70.2.2 Infcared emitting diode. A diode capable of emitting radiant energy in the infrared region of the
spectrum resulting from the recombination of electrons and holes.

&7
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70.2.3 Light _emitting diode. A diode capable of emitting (uminous energy resulting from the
recombination of electrons and holes.

70.2.4 Rodiant efficiency. The ratio of the total radiant flux emitted to the total input power.
70.3 Opto-couplers.

70.3.1 Photodarlington coupler. An opto-coupler in which the photo-sensitive element is a darlington
connected phototransisteor.

70.3.2 Photodiode coupler. An opta-coupler in which the photasensitive element is a photodiode.

70.3.3 Photothyristor coupler. An opto-coupler in which the photosensitive element is a photothyristor.

70.3.4 phototrensistor_coupler. An opto-coupler in which the photosensitive element is a
phototransistor.

80. ELECTRICAL AND ENVIRONMEMYAL STRESS SCREENING.

a. Electrical stressing near maximm rating of semiconductor devices is performed to remove devices
within & given lot which are subject to early Life failures due to improper processing.

b. Determine if wear-out mechanisms are present in a given lot which will shorten the time to failure
{life tests).

80.1 Power burn-in. & generic term describing e screening test which cperates the device by internally
dissipating sufficient power to significantly heat the device junction for a specified time.

80.1.1 Rectifying ac_power burn-in. Power burn-in whereby junction heating is sccomplished through the
atternate application every half cycle of forward current and reverse voltage.

80.1.2 Steady-state dc power burp-in. Power burn-in whereby junction hesting is accomplished through the
application of steady-state forward current, reverse current, or forward power for diedes (including
rectifiers), zeners, and transistor respectively.

80.2 High temperature reverse bias. A generic term describing a screening test which applies a blocking
voltage and is normally performed at T, = +150°C through the external application of heat.

80.2.1 stendy-state dc high temperature reverse bias. High temperature reverse bias which applies
steady-state de blocking voltage.

80.2.2 Half-wave high temperature reverse bias. High temperature reverse biss which applies half-wave

blocking veltage.

B0.2.3 Full-wave high temperature blocking bias. High temperature reverse bias which applies full-wave
blocking voltage; sometimes appiicsble to symmerricsl thyristors or transient voltage suppressors.

80.3 Operating life, A generic term describing o sampte test which operates and internally heats a
device junction for an extended time to verify lot integrity. This is generally an extension of power
burn-in.

80.3.1 Rectifying ac operating tite. Operating Life whereby heating is accompl ished through the
alternate application of forward current and reverse voltage.

B0.3.2 steady-state dc opersting life. Operating life whereby hesting is sccomplished through the
application of steady-state forward current, reverse current, or forward power for diedes (including
rectifiers), zeners, and trensistors respectively.
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80.3.3 Intermittent opersting life. Operating life whereby T, and Ty is cycled through a specified
temperature range by 8 heating current or power and a cooling period, when current or power {8 removed.

80.3.3.1 Rectifying ac_intermittent operating life. Intermittent operating life whereby the device is

subjected te forward current and reverse voltage, during the heating period.

80.3.3.2 DC intermityent operating life. intermittent operating \ife whereby the device is subjected to
stendy-state forward current or eguivalent half sine forward current, during the heating period. This test
is algo known as power cycling or thermal fatigue.

B80.4 Blocking Llife. A generic term describing a sample test which applies a blocking vottage and is
normally perfarmed at » specified high ambient or case temperature through the external application of heat,

80.4.1 Steady-state dc blocking life. Blocking life which applies steady-state dc blocking voltage.

80.4.2 Half-wave blocking Life. Blocking life which applies half-wave blocking voltage,
80.4.3 Full-wave blocking Life. Blocking life which applies full-wave blocking voltage.

80.5 Jemperature cycling {air to air). Temperature cycling at device’s cese temperature through a
specified renge by the externe! heating and cooling of the device in ean air to air environment.

80.6 Thermal shock (liguid to ltiguid). Thermal shock cycling et device’s case temperature through a
specified ranpe by the external heating and cooling of the device in a liquid to liquid environment.

80.7 Thermal response. Thermal response for the purpose of this specification is the application of an
electrical stress sufficient to pass heat through the interface of dissimilar materials, primarily to
determine the gquality of attachment by measuring the electrical characteristics of the temperature sensitive

parameter.

* 80,8 Surge. Surge is the application of 8 high peak current ten times (minimum) the device average
current maximun rating applied for a short putse width appropriate to determine pracessing defects f(e.g.,
wire bond integrity, micro cracks, and bond voids).
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ABBREVIATIONS AND SYMBOLS

10. SCOPE
10.1 Scope. This appendix covers the sbbreviations and symbols for use with semiconductor devices. This
appercdix is a mandatory part of the specification. The information contained herein is intended for
compt isnce.
20. APPLICABLE DOCUMENTS, This section is not applicable to this appendix.
30. SEMICONDUCTOR, GENERAL
30.1 pefinitions.
ACF = » = = = = v = = = = v = = = = Automatic frequency control
AFT = = = = = = = = = = = =« =« « « Automatic fine tuning
BIST= = = - - = = v = - - == === Backward instability shock test
ESD - -~ = = = = = = & 2 2 = - - .~ Electrostatic discharge
ESDS- = - = - - - = - - - - - - - - Etectrostatic discharge sensitive
FET =~ == = = 2 ==+« ===+ == Field-effect transistor
FIST- -~ - ~ - - L I R Farward instability shock test
GaAs- ~ - ~ - - - = - = - = - - =~ Gallium arsenide |
HIRB- ~ = = - = = = = = =+ = ~ = = High tempersture reverse bias
IGBT- ~ = ~ = = = v = » = > - =« . Insulated gate bipolar tranhsistor
IMPATT~ = ~ = = = v -~ « - .- Impact, avalenche, and transit time diode
LS4 = = = s = = 2 = = s == =5 == Limited spsce-charge accumalation
MOSFETS - « - ~ = = - = - - - .- . Metal oxide semiconductor field-effect transistors
GEM - =~ = ~ = + 5 v = s - x e =~ - Original equipment mamufacturer
PDA - ~ = v - s s s e s e e Percent defective allowed
PIN -+ = =~ = = r ~ o s = e v - s Part or identifying number
PIND- + = « v =~ & v v o v - v Particie impact noise detector
PIPL- = - = =~ r e a o v e - - Post-irradiation parsmeter Llimits
PPM = ~ = ~ = =~ = = & v s - - - Parts per mitiion
L 1o B N IR tuality conformance inspection
apt - - -~ - - L I oualified products list
RHA - ~ - ~ - L T . Rediation hardness assurance
RHAPM = = =~ « = = = o & - 0 o o = Radiation hardness assurance part managers
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RMS - = = = - = = = o - - m e Root means square
BEM - - - - s - e e e scanning electron microscope
} SOA - - = = = mm e e Safe aperating area
|
SPC - - - - e s s s e e s - statistical process control
TP~ = = = m e s o= mm e True position
|
o TRAPATT = = - = = = = « = = = ~ « - Trapped plosma avalenche tramsit time diode
URF - - - - = = v o - m o m e - - Uitrs high frequency
L 30.1 symbols, old symbol
; F--mmsmmmsmse s Spot noise figure (NF)
i
| L Average noise figure
J < T A Thermal resistance (8)
|
' Rggp -~~~ - -~~~ "~ "-"-"~- Thermal resistance, case to ambient
[ . : .
| Rogp - """~ Thermal resistance, junction (8).,)
to ambient
Reye -~ » - = - - - A Thermal resistance, junction (Sy.p)
to case
Roggp = ---- L R Thermal resistance, junction
| - to Lead
! Rggg - - - - - R B Thermal resistance, junction
‘ to reference
; L7 U A Ambient or free air temperature
! Tg = - = =+ =+ == === Case temperature
|
> TEC » = = =~ » == == = e === - End cap temperature
: Ty =~~~ =--- R Junction temperature
|
| * TL v = s s s = s mm = e = Lead temperature
!
: Tegp ===~ -- Operating temperature
|
| Tgyg -~~~ """ mm e Storape temperature
\
[ tg - -+ 2 m s s m e m e Delay time
[ L I et mm s Fall time
|
|
! tobf -~ "~ - "t m e - Turn off time
togn =~ - =~ - R Turn on time
' tg *-rmmmr s s s Pulse time
tp = - " - " s s o m e Rise time

7
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tg - n " vt m e e e e s e Storage time
ty " """ Tt memermae - Pulge average time
Vegpy - - " """~ - - - - ‘e Brenkdown voltage (8V)
40. TRANSISTORS
40.1 Junction transistors, multijunction types,

Cibor Cleg = = =~~~ === = - = input capacitance, {common base, common emitter) collector open
cireyited for ac

Cipgs Cjeg™ =~ -~ -~ -~ - =~~~ - -~ input capecitance, (common base, common emitter) collector
short-circuited to reference terminal for ac

Cabor Coeo- = = - = = = - = = - - - Output capacitance, (common base, common emitter) input open
civcuited to ac

Cobs, Coes- - - - - - - = - - - - - Output capacitance, {(common base, common emitter) input
shart-circuited to reference terminal for ac

fhib: Théc, Fhfe- - - - = = = = - - Small signal, short-circuit forward current transfer ratio
cuteff frequency (common base, common collector, common emitter)

foax~ = - " T "ttt Temmmms - Maximum frequency of oscillation

L2 R N R R Extrapolated unity gain freguency

OMg. OMgs BME " T - T 7 T T .- .- Static transconductance {common base, common collector, common
emitrer)

Smbe Omee Spe - - - - -ttt - Smail signel transconductance {common base, common collector,

common emitter)

Gpg, Gpp, Gpg - - - ~ - Smomm - targe signal insertion power gain (common base, common
collector, common emitter)

Gpp, Gper Bpe = ~ - = = = =" -~ - Small signal insertion power gain (common base, common
catlector, commoh emitter)

hepe Bpes hpg -~ - = - - - - - - - Static forward current transfer ratio (common base, common
collector, common emitter)

Rty Do hfg - = - = - ~ - - - - - small signal short circuit forward current transfer ratic
{conmon base, common coliectar, common emitter)

hgel - = ===~ =~ - m e Magnitude of common emitter small sigmpl short circuit forward

: current transfer ratio
hige Bjgy g - - = ==~ ----- i;&_\:i: ;nput resistence (common base, commen collector, common
] T
hige Mjgs Pjg =~ - - ===~ - -~ small signal short circuit input impedance (common base, common

collecter, common emitter)

hops bocy bpg - - = = - - - - - - - Smatl signal open circuit output admittance (common base, common
collector, common emitter)
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Small gignal open circuit reverse voltage transfer ratio (common
base, common collector, common emitter)
Base current (dc)
Coiiector current {dc)
Emitter current {(dc)
Base current (instantaneous total value)
Collector current {insieanianedus total vaiue)
Emitter current (instantaneous total value)
Collector cutoff current (dc) emitter open
Caollector cutoff current {dc) base open

Collector cutoff current (dc) with specified resistance between
base and emitter

Collector cutoff current (dc) base short circuited to emitter

Collector cutoff current (dc) with specified voltage between
base and emitter

Collector cutoff current (dc) with specified circuit between
base and emitter

Emitter cuteff current (dc) collector open
Emitter cutoff current (dc) base short-circuited to collector
Collector efficiency

Collector power dissipation

Total power dissipation, all terminals
External base resistance

Base spreading resistance

Collector-base time canstant

External collector resistance

Collector to emitter saturation resistance
External emitter resistance

Small
emitte

signal short circuit parallel input resistance (common
T

topp trossover time (the time interval during which the
collector voltage decreases from 10 percent of its pesak
off-state velue and the collector current decresses to 10
percent of its peak on state value)
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Vgg ©+ * "t -ttt T -t - - Base supply voltage
Vgg - - - - =ttt e e s e e Base to emitter voltspe (dc)
VpE(sat) -~ - " " T Tttt Base to emitter saturation voltage
V(pR)CBO * - " " " " -t - Breakdown voltage collector to base, emitter open
VGBRYCED - -~ - " " " - tomo- - Breakdown voltage collector to emitter, base open
VBRYCER ~ = "~ "~ "~ ~- """ <~ 8reakdown voltage collector to emitter, with specified

__________ S S |

resistance between base and emitter

VBRJCES ~ - " " " " - - - - Breakdown voltage collector to emitter, with base
short-circuited to emitter .
VGBR)CEX = - " " T T - -t t- - Breakdown voltege collector to emitter, with specified circuit
between base and emitter
VeBR)EBG - T Tt Tttt - - Breakdown voltege emitter to base, collector open
L/ B Collector to base voltage (dc)
Vepp - T v - Tttt e et -s e OC open circuit voltage {floating potential) between the
collector and base, with the emitter biased in the reverse

direction With respect to the base

Vegop -~ - " - "t - - mmm- - Collector to base voitage (static), emitter open

Vg =" - m - m s m e Collector supply voltage

Veg - - """ttt s Collector to emitter voltege (dc)

Vea " " " ===~ s - Collector to emitter voltage (rms)

Veg = " "t m - e s Collector to emitter voltage (instantaneous}

Veg(sat) - - - - - - - - - - - - - Collector to emitter saturation voltage

Vego - -t -ttt s e m s - Collector to emitter voltage (static) base open

VeEO(sus) © C C T T Tt ot ottt - - Breakdown voltage, collector to emitter, sustained

VegR "~ - " - "ttt -t - Collector to emitter voltage (dc), with specified resistance
between base and emitter

Vegg "~ - - - - - - .- = s - - Co!lector to emitter voltage (dc), base short-circuited to
i tter

VEg " " - " sttt e e m e Emitter to base voltage (dc)

Ve = = =~ " - " "= mes - Emitter to base voltoge (rms)

7% R R Emitter to base voltage (instantaneocus)

Vegg -~ - - - - -t ot s e m - - - DC open circuit voltage (floating potential) between the emitter

and base, with the collector biased in the reverse direction
with respect to the base

T4
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VGBRYCEY " " " - "t - -ttt - - Breakdown voltage :ollector_tu emitter, with specified
voltage between base and emitter

Vegp = - - - -ttt Emitter to base voltage (static) collector open
Veg = == -~~~ ~-~-"="-~---~ . - Emitter to collector voltage (dc)
VEgp " <"ttt ¢ - .- DC open circuit voltage {floating potential) between the emitter

and collector, with the base biased in the reverse directiaon
uith respect to the collector

. e - - Emitter supply voltage
e Vgt =~ - - -~ LR Reach through voltage
40.2 FEls.
| =
: big = -+~ "~ R Small-signal, common-source, short-circuit, input susceplance
| bgg © -~ - small-signal, common-source, short-circuit, output susceptance
bgg = -« nmmm et small-signal, common-scurce, short-circuit, forward transter
susceptance
| Bg =« - == " -~"=+~®==+-+=+- small-signal, common-source, short-circuit, reverse transfer
susceptance
Cgg = = - -~ small-signal drain to source cepacitance
. Cgy- - """ small-signal drain to substrate capacitance
| Cigg -~ ="~ -=-==*=-"==+-"- Small-signal, common-source, short-circuit, input capacitance
‘ €ogg -~ -~ " """t mmtm- small-signal, common-source, ghort-circuit, output capacitance
Crgg =~~~ " "~"-==~=="--~--= $mall-signal, common-source, short-circuit, reverse transfer
capacitance
| B, d - - - == m - Drain terminat
I Egg =~~~ -ttt Repatitive avalanche energy capability
Bgg - - - -t mrmmmoce- single pulse avalanche energy capability
| G, g =~ =--"=="=="="="="=----+ Gate terminal
l Gfg = - - c e m e small-signal, common-source, short-circuit, forward transfer
| conductance
| D LI small-signal, common-source, short-cireuit, input conductance
! Qgg - -ttt Small-signatl, common-source, short-circuit, output conductance
[ Gpg = " - " "ttt small-signal, cofmon-gate insertion power pgain
Gpg " = " T mettt- small-signal, common-source insertion power gain
Bpg " c -t tetareo-- smatl-signal, common-source, short-circuit, reverse

transfer conductance
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small-signal, common-gate, transducer power gain
Smali-signal, common-source transducer power gain
Drain current

Rated avalanche current (repetitive snd nonrepetitive)
On-state drain current

Drain cutoff current

Zero-gate-voltage drain current

Gate current

Forward gate current

Reverse gate current

Reverse gate current with all other terminals short-circuited to

source (junction-gate)

Forward gate current with all other terminals short-circuited to

source {insulated-gate)

Reverse gate current with all other terminals short-circuited to

source {insulated-gate)

Source current through drain diode (forward biased Vgp)
Source cutoff current

lero-gate-voltage source current

Source pin to case isolation current

Gate charge that must be supplied to reach minimum specified
gate-source threshold voltage

Gate charge that must be supplied to reach the gate-source
voitage specified for the device rpg(gn) Measurement

Gate charge that must be supplied to the device to reach the
maximsn rated gate-source voltage

Charge required by Cgg to reach a specified Ip

Charge supplied to the drain from the gate to change the drain
voltage under constant drain current conditions

Small-signal, drain to source on-state resistance
Static drain to source on-state resistance

Source terminal

Turn-off delay time

Turn-on delay time
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[ P VR Substrate (bulk) (terminal, when substrate is externally
terminated)

Vgrygss * " " "t -ttt -t Gate to source brepkdown voltage, all ather terminals
short-circuited to source (junction-gate)

Vigrpss " C " "ttt - Drain to source breskdown voltage, all other terminals
short-circuited to source {junction-gate)

VeBR)GSSF © T " Tttt Tttt - forward gate to source breakdown voltage

Vgrygssg © - T cC Tttt Reverse gste to source breakdown voltage

Vop - - - -t mmmmm e prain supply voltage

Vpg - - - " -ttt s mmmm s Drain to gare voltage

Vpg - = - - - L Drain to source voltage

Vpsgon) - " " " " "ttt On-state drain to source voltage

Voy = - - " - T Praipn to substrate voltage

Vg - = -~ ="t e s Gate supply voltage

Vgp = = " cmm s e Gate plateau vol tage

Vgg =~ - "~ " " r s mmmm e Gate to source voltage

Vggp -~~~ - """ s m forward gote to source voltage I

Vgsg "~ - " " Tt etmmmms Reverse pate to source voltage

Vestaffy -~ " "ttt Gate to source cutoff voltage

Ves(thy -~ - " " - -ttt s -t ~  Gate to source threshold voltage

Voy-“" """ "smmmmm s Gate to substrate voltage

Vigg - - -t mmmmm e Source pin to case isolation voltage

Vgg = == "= "= === === Source supply voltage

Vgy - = =~ === === ===~~~ Source to substrate voltage

Yég -~~~ " " " Tt s Magnitude of small-signal common-source short-circuit forward
transfer admittance

Yig -~ """ """ Magnitude of small-signal common-source short-circuit input
admi ttance

k£ T Magnitude of small-signal common-source short-circuit reverse

transfer adnittance

40.3 Unijjunction trensistors.

Ygarmody " " Tttt etmmmtts interbage modulated current
Tggeg " -~ - "~ - - - - -- Emitter reverse current

Ip - === -=--=-=-=--4«-=- Peak paint current

Iy ===t m e s e Valley point current
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Tgg - - T Tt - mmes- - Interbase resistance

Vpzgy = - - * - -t - .. - - - Interbase voltage

VEB1(sat) - -~ " " " " - - - Emitter saturation voltage

Vogy ~ - - - - - -~ -- - - -~ Base - 1 peak voitage

Vp -t mmmmr s s Peak point voltage

Vy === == «=-=- ===« --- Valley point voltage

T R N BN Intrinsic standoff ratio -
50. DIODES AND RECTIFIERS
50.1 Diodes and rectifiers. .

€y === - - = mee o Junction capstitance

lF(RHS)J lf, IF, IF(AVJI iF, l':u' - ' Forward current

lpgy~ = - - = -~~~ === ===~~~ Farward current, surge peak

Iggoyy” -~~~ ~-~~~"*~==----~ Forward current, overload

L Average forward current, 180" conduction angle, 60 Hz, half sine
wWave

Tncrmsy Ire Ine Treavde TRe Tom- - Reverse current

iiiiEE): YRM{RECY - - - - - - - - - Reverse recovery current

TRRM® = = = = = = 2 - == - .- kReverse current, repetitive peask

lpgy~ - = = = =~ = ===~ »= = - Reverse current, surge peak

Pe, Peeavye PRe P - - - - = = = - Forward power dissipation

Pre PReavy: Pe PR - - - - - - - - Reverse power dissipation

Qg- =~ = = = = « v - - = -+ o -~ Stored charge

tgp " " " =7 == m e s = m e - Forward recovery time

bpp " " """ == s s m s Reverse recovery time

VeBR): Y(BR)- - - -~ " - - - Breakdown voltage {dc, instentaneous total value)

Veermsys VE. Yeo VE(av)s VF: VEN© T Farward voltage

Vaeemsy: Vre Ve Veqav): VRe VM- - Reverse voltage

VRuu™ - "ttt v s vt e e e e e s Working pesk reverse voltage

Ve = = - " - - - -t s - - - - - Repetitive peak reverse voftage
Vg = - - - -t e r ot = m e s - Nonrepetitive peak reverse voltage
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Total RMS value |DC volue |[DC value |[Instantan- [Maximum
RWS vaiue jof alter- [no alter- [with esous total [{peak)
nating nating alter- value total value
cOmponent | Ccomponent |nating
component
Forward current TE(RMS) If Ig Tr¢av) ig TeM
Forward current, Ig
average, 180°
conduction
angle &0 Hz,
half gine wave
Forward current, Iepu
__repetitive peak
Forward current, IrgM
surge peak
Forward current, Trcovy
overload
Reverse current Ipcrmsy Ig Iy IR(av) in T
Reverse recovery iR(REC) IrM(REC)
current
Forward power Pg PEcav) P Pen
dissipation
Reverse power Pg PReav) Pg Prm
dissipation
Forward voltage VF(RHS) Vi Vg VF(AV) Ve VEM
Reverse voltage Yacamsy (Y Vg YR{AV) Yz Rau
Reverse voltage VRu
working peak
Reverse voltage VR
repetitive peak
Reverse voltege VRrM
nonrepetitive
peak
Breakdown Yiar) ViBR)
voltage
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50.2 Microwave diodes.
Fg ==~ = -=~==-=-=-==--- « -~ - Overall average noise figure (of a mixer diode)
Fgg - = " = =~ - ==~ " == -« =~-~ Standard overall average noise figure (of a mixer diode)
Lg =~~~ == === =--=-= Conversion loss
M~ - = aae == e e - » ~ - Figure of merit {of » detector diode)
Np - = s s m - m s m e m e e Output noise ratio
78§ = - - = -~ = = - - - - - - » = - Tangential signal sensitivity )
VEWR = = - = - - =« = = -+« = = . Voltage standing wave ratio
Tif -~ """ - s mmemm e Impedance, intermediate-frequency -
Zpf - " Tt e mm ot e s e = Impedance, radio-frequency
Im - " Tttt tmmes - impedance, modulator-frequency load
2y - - ttestmmeems Video impedance
50.3 Junnel diodes and backward diodes.
I - ==~ === == e - Inflection point current
Ip === == - Peak point current
Iy - -==---- e Valley point current
Fj -~ == "=~ ==->---= Dynamic resistance at inflection point
Vpp - = - - m s m s m s e mm s Projected pesk point voltage
Vi = - = s = - s - - - e - e Inflection point voltage
Vp = = = =« - -+ = - - Peak point voltage
Wy =" - === === === valley point voltage
50.4 Voltage requlator and voltage reference diodes.
Ig = - === s - = - s - e Forward current, dc
IR -~~~ --"--""""e=--- Reverse current, dc
Iz, Yok, l2m, Ygs - - ==~ - - Regulator current, reference current (dec, dc near breakdown knee,
dc maximum rated current, dc maximum rated surge current)
VE - = ===~ =«==-=-=.- * -  Farward voltage, dc
Vg -~ " - - s mmm e s e m Reverse voltage, dc
Vg, Vgu - = = = ==~ - = == - ~--~ Regulator voltage, reference voltage (dc, dc at maximum rated
current)
Iz, Zke Zgq - - - " " T T - - - - Regulator impedance, refereﬁce impedance (small-signal, at Iz, at
Iz, At Izy)
Qyz » "~~~ m - Temperature coefficient of regulator voltage, temperature

coefficient of reference volitoge
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50.5 current requlator diodes.

P @ e a s e o a -
Ig - - - I
Vg - ---- - P
Vo e e e o D I LR
Alg - - ==~ ==~ R
: Vg -~ -~ -~~~ F
By cmmemeeea s - -
. P .-
S ottt

50.4 Varector diodes.

cj--..--..q--\. -------

GF = - = v o s e e s

M1L-5-195004

APPENDIX B

timiting current

Reguintor current

Knae valtage

Limiting voltage

Regulator current variation
Regulator voltage

Knee impedance

Regulater impedance

Temperature coefficient of regulator current

Case capacitance
Junction capacitance

Votal capecitence
Capacitance ratio

Cut-off frequency

Series inductance

Figure of merit

Series resistance, small-signal
Temperature coefficient of capacitance

Efficiency

Clamping factor

Standby current

forward surge current

Rated forward surge current
Peak impulse current

Reted peak impulse curtent
Surge pesk transient current

Rated surge peak transient current
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Average power dissipation

Rated average power dissipation

Repetitive peak pulse power dissipation
Roted repetitive pesk pulse power dissipation
Overshoat duration

Response time

Breakdown voltage

Clamping voltage

¥Working peak voltage, also standoff voltage
Working rms voltage

Reated working peak voltage

Voltage overshoot

Temperature coefficient of breakdown voitage

Critical rate of rise of off-state voltage
Breakover current

Revarse breskdown current (of a reverse-blocking thyristor)
Off-state current

Repetitive peak off-state currenmt

Gate current

Gate nontrigger current

Gate turn-off current (of a turn-off thyristor)
Gate trigger current

Holding current

Latching current

Reverse current (of a reverse-blocking or reverse-conducting
thyristor)

Repetitive peak reverse current (of a reverse-blocking thyristor)}

Nonrepetitive peak reverse current (of 8 reverse-blocking

thurictarh
RILFT 1BV s
On-gtate current

Repetitive peak on-state current

B2
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Nonrepetitive peak on-stete current

Gate power dissipation

Reverse power dissipation

Gate-controlied detay time

Gate-controlled turn-off time (of B turn-off thyrister)

Gate-controlled turn-on time

8reakover voltage

Reverse breakdown voltage (of a reverse-blocking thyristor)
off-state voltage

Repetitive peak off-state voltage

Nonrepetitive pesk off-state voltage

Working peak off-state voltage

Gate voltage

Gate nontrigger voltage

Gate turn-off voltage (of a turn-off thyrister)

Gate trigger voltage (of a reverse-blocking thyristor
fepetitive peak reverse voltage (of a reverse-blocking thyristor)

Nonrepetitive peak reverse veltage (of & reverse-blocking
thyristor)

wWorking peak reverse voltage {of a reverse-blocking thyristor)
On-state voltage

Minimum on-state voltage
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60.1.1 Letter s { table istors).
Total e value 0C value Instantanegus |Maximum
RME value [no With total {peak)
alternating (alternating |value total
compenent | component vatue
On state current L1 tRNs) Iy Ireavy it 11"
Repetitive pesk, Typn
on-state current
Surge (nonrepetitive) frgu
on-state current
Overtoad an-state Iriov)y
current
Sreakover current Lise iy
Off-state current To(rmsy Ip Incavy fo Ipm
Repetitive peak, Ipam
of f-state current
Reverse current lR(RHS) Ir Tpeavy iR lam
Repetitive peak, Lorm
reverse current
Reverse breakdown T¢BRIR i(aRIR
current
On-gtate voltage VY(RHS} Vi vT(ﬁV} vy V-["
Breakover voltage V(B0) V(B0)
Off-state voltage VD(R"S) VD Vg(nv) vp Vun
NMinimun ch-state VI(NIN
voltage
Working peak, Vot
—off-state voltage
Repetitive peak, VDRM
off-state voltage




Downloaded from http://www.everyspec.com

MIL-5-195004

APPENDIX B

60.1.1 Letter symbol table (thyristors) - Continued.

Total Pt value oC value Instantaneous |Maximum
RMS value [no with total (peak)
alternating |alternating |value total
component component vatue

Nonrepetitive, Vosn
off-state voltage

Reverse voltage VRIRMS) VR VRLAV) VR VRN

Working peak, VRuM
reverse voltage

Repetitive peak, VRRM
reverse volteage

Nonrepetitive peak, VrsH
reverse voltage

Reverse breakdown VigrIR V(BR)R
voltage

Holding current Iy iy

Latching current Iy iL

Gate current Ig Igcav) ig IgM

Gate trigger current Igr igr lgTi

Gate nontrigger Igp i lgon
current

Gate turn-off 1ga ita Igam
current

Gate voltage Vg Voeav)y v VoM

Gate trigger voltage Ver YGT VoI

Gate nontrigger Vep veD VoM
current

Gate turn-off Vgu veo VGQ"
vol tage

Gate power PG Pgoav) Pg Peu
dissipation
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Radiant energy
Luminous energy
Delay time

Fall time
Turn-off time
Turn-on time
Rise time
Storage time
Time constant

tuminous flux, radiant flux

Area, detector

I luminance (illuminatien); irradiance

Modulation frequency

Detector noise

Detector signal current (dec; rms value of ac component)
Noise equivalent power

Detector noise voltage

Detector signal voltage (dc; rms value of ac component)

Noise equivalent bandwidth

Luminous intensity; radiant intensity
Luminance; radiance

Radiant-pulse fall time
Radiant-pulse rise time

Luminous density; radiant density
Spectral bandwidth

Peak wavelength
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70.3 tocouplers gtocouplers, opto-isolators).

Cjg = """~ == ===« =-===+=-+~ Input-to-output internal capacitance; transcapacitance
hp= = = - = = - -+ =2 - - - e - - Current transfer ratio

I‘ g~ - -~ === =->-="-=-- DC input-to-output current; isoletion current
rgg---"=~"-"-"=9"<====-- isolation resistance

; Vig- """ m e m s e e DC input-to-output voltage; isotation valtage

l. a7
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STATISTICAL SAMPLING AND LIFE TEST PROCEDURES

10. SCOPE

10.1 Scope. This appendix contains statistical sampling and Life test procedures used with semiconductor

devices. This eppendix is a mandatory part of the specification. The information contained herein is
intended for comptiance.

20, APPLICABLE DOCUMENTS

20.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks
form & 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
Stendards (DODISS) and supplement thereto, cited in the solicitation (see &.1).

HANDBOOK

MILITARY

MIL-HOBK-H53-1 -~ Guide for Attribute Lot Samplimg Inspection and MIL-5T0-105,

(Unless otherwise indiceted, copies of feders\ anmgd military specifications, standards, and handbooks are
available from the Defense Printing Service Detachment Office, Bldp. 4D (Customer Service), 700 Robbins
Avenue, Philadelphia, PA 19111-5094.)

20.2 Order of precedence. In the event of a conflict between the text of this document end the
references cited herein {except for related associated detail specificetions, specification sheets, or MS
standards), the text of this document takes precedence. Nothing in this document, however, supersedes
appticoble laws and regulations unless a specific sxemption has been obtained.

30. GENERAL
30.1 Definitions. The following definitions shall appty for all statisticsl sampling procedures:

a. Sample plan series. The sample plan series is defined as the following decreasing series of sample
plan values: 50, 30, 20, 15, 10, 7, 5, 3, 2, 1.5, 1, 0.7, 0.5, 0.3, 0.2, 0,15, and 0.1,

b. Tightened imspection. Tightened inspection is defined as inspection performed using the next
sample plan value in the sample plan series lower than that specified.

c. Acceptsnce numher {c}. The acceptance number is defined as &n jntegral number associated with the
selected sample size which determines the maximum number of defectives permitted for that sample
size.

d. Rejection pumber (r}. Rejection number is defined as one plus the acceptance aumber.
30.2 § \s. The following symbols shall apply for aili statistical sampling procedures:
a, € - Atceptence nunber
b. r - Rejection number
c. n - Sample size
40. STATISTICAL SAMPLING PROCEDURES AND TABLE

40.1 General. Statistical sampling shall be conducted using the sample plan method herein. The sample
plan method as specified herein is » double sample plan which provides s high degree of assurance that a lot
having & proportion defective equal to or greater than the specified semple plan value will not be accepted.
The choice of any one procedure is optional. The procedures specified herein are suitable for all
qualification or quality conformance requirements, but are not suitable if the objective of the inspection
is to determine that the proportion defective in the ot represented is greater than the specified sample
plan value since the assurance for that purpose is normally only 10 percent (see 6.4).
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40.1.1 Selection of samples. Samples shall be randomly selected from the inspection lot or inspection
sublots (For an explanation of random sampling, see MIL-HDBX-53-1, section 13).

40.1.1.1 ]dentification of semples for aquality conformance tests. The authorized Goverrment quality

assurance representative may, at his option, mark or authorize the marking of each sample to be subjected to
qualification or QCI in order to distinguish these units from those not intended for Government conformance

inspection (see 3.7.3).
40.1.1.2 gmall lots., Smatl lots shall not exceed 500 pieces.

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

40.2 Single-lot sampling method. QCI information (sample sizes and rwmwber of cbserved defectives) shatl
be accunuiated from a single inspection lot te demonstrate conformance to the individual subgroup criteria.

40.2.1 Sample size. The sample size for each subgroup shatl be determined from table 1X and shall meet
the specified sample plan, The manufacturer may, at his option, select a sample size greater than that
required; however, the number of failures permitted shall not exceed the acceptance number associated with
the required sample gize in table IX.

40.2.2 Acceptance procedure, For the first sempling, an occeptance number shall be chosen and the
associated mumber of sampling devices for the specified sample plan selected and tested (see 40.2.%). If
the observed number of defectives from the first sample is less than or equal to the preselected acceptance
number, the lot shall be accepted. If the observed number of defectives exceeds the preselected acceptance
number, an additional sample may be chosen such that the total sample complies with 40.2.3.

40.2.3 Additiopal sample. The manufacturer may add an edditional quantity to the initial sample, but
this may be done only once for any subgroup and the added samples shall be subjected to all the tests within
the subgroup. The totsl sample size (initial and added samples) shall be determined by a new acceptance
number selected from table IX.

40.2.4 Multiple eriteria. Except where otherwise specified, when a subgroup contains more than one
acceptance criterion, the entire sample for a subgroup shall be used for all criteria within the subgroup.
In table 1%, the acceptance number shall be that one associated with the largest sample size in the
approprinte sample plan column which is less than or equal to the sample size used.

40.2.5 One-hundred percent ipspection. ¥nspection of 100 percent of the lot shall be allowed, at the
option of the manufacturer for any or all subgroups other than those which are considered “destructive."
The maximm observed percent defective for the inspection lot shall not exceed the specified sample plen
value, Devites that fail any test shall be removed from the lot.

40.2.6 Disposition of failed lot. A lot that fails Qci may, at the option of the manufacturer, be
screened for defectives or reworked and resubmitted for reinspection (see 4.3.4}.

50. LIFE TEST

50.1 General. Life tests shall be conducted in accordance with the procedures in this section. Life
tests performed on devices at or within their maximum ratings shall be considered nondestructive. If a lot
is made up of & collection of sublots, each sublot shatl pass all epplicable electrical end-points as
specified,

50.2 Selection of samples. Samples for life tests shall be selected at random from the inspectian lot
(see 40.1.1). The sample size for a 1,000-hour test shall be chosen by the menufecturer from table iX from
the colum under the specified 1. The acceptence nurber shall be the one essocisted with the particulsr
samplte size chosen.

&¢
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50.3 Failures. A semiconductor device which exceeds one or more of the end-paint limits specified for
life test at any specified or other reading interval shall be considered a failure and shall not be
considered acceptable st sny subsequent reading interval. For the purpose of computing device hours, the
test-time hours credited to a failed device shall not exceed the test time associeted with the {ast
measurement time that the device was observed to be within the specified end-point limits. 1f the sample
size fails, the test may be terminated at the discretion of the manufacturer.

50.4 Life-test time and semple size. When a lambda (L) is specified, the life-test time shall be 1,000
hours initially. Once a lot has passed the 1,000-hour tests, life tests with minimums of 340 hours and
maximums of 2,000 hours may be initiated for new lots providad that 180 days have not elapsed since @
1,000-hour life tests on the seme device type on the same structurally identical group (see 4.7.6). If 180
days have elapsed, the new lot shall pass a 1,000-hour life test. The sample size for 2 Life-test time
other than 1,800 hours shell be chosen according to the relationship of inverse proportionality between test
time and sample size, such that the total unit test hours accumulated (sample sizes multiplied by test
hours) equal the amount that would have been chosen for the 1,000-haur life test, had it been performed.
The acceptance mumber shall also be determined from the sample size associated with the same 1,000-hour
test, had it been performed. The Lot shall be accepted if the number of failures st the end of the test
period does not exceed the acceptance number.

50.5 procedure to be used if number of observed failures exceeds the acceptance number. In the event
that the number of failures observed on Life test exceeds the acceptance number, the manufacturer shall
choose one of the following options: (1) discontinue the life test, screen or rework, and resubmit in
accordance with 4D.2.6, (2) add additional samples in accordance with 50.5.1, or (3) extend the test time to
1,000 hour in accordance with 50.5.2, if a test time less than 1,000 hours was originally chesen. Only one
of these options shall be used for a given submission, and this option shall be used only once.

50.5.1 Additional samples. When this option is chosen, a new total sample size (initial plus added)
shall be chosen by the manufacturer from table (X from the column under the specified A. A quantity of
additional units sufficient to increase the sample to the newly chosen total sample size shall be selected
from the iot. A new acceptance number shall be determined and shall be the one associated with the new
total sample size chosen. The added sample shall be subjected to the same (ife-test conditions and time
pericd as the initial sample. 1f the total observed rumber of defectives (initial plus added) does not
exceed the acceptance pumber for the total sample, the lot shall be accepted. [f the observed number of
defectives exceeds this acceptance number, the Lot shall not be accepted but may be resubmitted (see
40.2.8),

50.9.2 Extension of life-test period. If a life-test time period less than 1,000 hours is being used and
the number of failures observed in the initial sample exceeds the acceptance number, the manufacturer may in
lieu of adding mdditional samples, choose to extend the test time of the entire initinsl sample to 1,000
hours and determine a new acceptance number from table IX. The new acceptance number shall be that one
essociated with the Lergest sample size in the specified column which is less than or equal ta the sample
size on test. A device which is a failure at the fnitial reading interval shall not be considered
acceptable at the 1,000-hour reading interval. If the observed number of defectives at 1,000 hours does not
exceed the new acceptance number, the lot shall be accepted. 1f the observed number of defectives exceeds
this acceptance number, the lot shall not be accepted, but may be resubmitted (see 40.2.58).

50.5.3 Failure of Life test. If a lot fails to meer life-test requirements (including submission in
accordance with 40.2,6, if elected) such that it is eliminated or withdrawn from further quality conformance
inspection consideration, then a 1,000-hour life test shall be required for the failed subgroup until three
successive lots have passed. 1f group B or C (table IV or V) does not require 1,000-hour testing, then the
specified life test, if other than 1,000 hours, shall be required for three successive lots.

°0
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TABLE IX. Sample plans. 1/ 2/

Minimum size of sample to be tested to assure, with & $0 percent confidence, that a lot having
percent-defective equal to the specified sample plan will not be accepted (single sample).

Max imm
percent
defective S0 30 20 15 10 7 5 3 2 1.5 1 0.7 0.5 0.3 0.2 0.1% 0.1
or A
Acceptance Rinimm semples sizes
namber (c) (For device-hours required for Life test, multiply by 1,000)
(r=c+ 1)
a b 8 1 15 22 32 45 76 116 153 231 328 461 757 1152 1534 2303
¢1,03) ] ¢0.84) [ (0,461 1(0.343(¢0.233]¢0.16)[¢0.11) !¢0.07)|(0.04) (0 03){¢0.02)](0.02)](0.01) |(0.007)1{0.005)1¢0.0q3}}{(0.002)
1 8 13 18 25 38 55 77 129 195 258 3990 555 778 1296 1946 2592 3891
2 .4y 1¢2.73 lez.oy le1.4y Jco.94))¢0.65)]¢0.46)1¢0,28)]¢0.18)(0.14)](0.09)]¢0.06)|(0.045)]¢0.027)}{{0.018))¢0.013)|¢D.009)

2 XIQNTdd¥

rpossl-5-11IN

1/ sample sizes are based upon the Poisson exponentiel binomial limit.
2/ Tthe minimum quality (approximate AQL required to accept on the average) 19 of 20 tots is shown in parentheses for information only.
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PRODUCT ASSURANCE PROGRAM AND MANUFACTURING
CERTIFICATION REQUIREMENTS

10. SCOPE

10.1 Scope. This sppendix contains details of the product assurance program requirements and
manufacturing certification requirements for JAN, JANTX, JARTXV, and JANS for semiconductor devices. This

sppendix is & mandatory part of the specification. The information contained herein is intended for
comp! iance.

20. APPLICABLE DGCUMENTS. This section is nat appiicable ta this appendix.
30. PRODUCT ASSURANCE PROGRAM

* 30.1 Product gssurance program general requirements. The product assurance program shal( assure that the
design, processing, assembly, inspection, and testing of semiconductar devices comply with this
specification and the oppliceble detail specification, 1t shall be the responsibility of the manufacturer
to maintain the documentation and control the product assursnce program as described herein. The program
documentation shall be under documentation systems with revision letters, release dates, and aspproval
signature, and shall include, 23 » minimum, the manufacturer’s flow charts and those documents required in
30.1.1. Personnel performing quality functions shall have sufficient well-defined responsibility,
authority, and the organizational freedom to identify and evaluate quality problems and to initiate,
recommend, or provide solutions. The test programs and setups used to sort, classify, and test for

MIL-S~ 19500 requirements are required to be traceabie through sach companies document control system to
insure the correct revision was used when testing MIL-S-19500 devices. Qavices or lots which fail eny
specification or internal tests procedures and requirements sbove end beyond the specification, except
electrical selections, are not suiteble for any JAN level. lots failing electrical setections for any JAN
tevel which 1) are sbove and beyond the military specification, and 2) are intended to select a portion of a
lat having dreater relisbility than the overall average relisbitity of the lor other than through
statistical methods are not syitable for any JAN level.

30.1.1 pesign, processing, manufacturing, and testing documentation. The manufacturer shatil utilize
documented instructions {e.g., internal specifications, traceability decuments, or lot traveler detailing
the manufacturer’s minimum requirements) covering as a minimum these areas:

a. Personnel training (see 30.1.1.1).

b. Inspection of incoming materials, utilities, and work in process (see 30.1.1.2).
c. Quality operations (see 30.1.1.3).

d. Design, processing, manufacturing, equipment, and materiats documentation (see 30.1.1.4),
e, Design, material, and process change control (see 30.1.1.5).

f. Test equipment maintenance and calibration procedures (see 30.1.1.8).

g. Failure ard defect analysis and data teedback (see 30.1.1.7).

h. Corrective action and evaluation (see 30.1.1.8).

i. Incoming, in-process, and outgoing inventory control (see 30.1.1.9).

j. Product lot identification (see 30.1.1.10).

k. ESD handling control program (see 30.1.1.11).

{. Conversion of military specification requirements and methods into manufacturer’s internat
instructions (see 30.1.1.12),
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30.1.1.1 personnel training. Work training practices shali be established and utilized in acquiring and
maintaining job skitls as required in critical work sreas. As a minimum the critical work area shall
inctude a through o of 30.1.1.4.

30.1.1.2 Inspection of incomi terials and utilities, snd work-in process., Inspection cperations
shall be documented as to type of inspection, sampling and test procedures, ecceptance-rejection criteria,
and frequency of use. Records of inspection operations shall cover the teste or inspections made, the
materials group (lot, batch, etc.) inspected, the contreiling documentation, the date of completion of
inspection, the amount of materisl tested, and acceptance, rejection or other final disposition of the
material. Devicea which fail any specification or intermal tests procedures and requirements above and
beyond the specification are not suitable (excepr electrical selections) for any JAN level. Lots failing
electrical selections for any JAN level which 1) are above and beyornd the military specification and 2) are
intended to select a portion of a ot having grester reltiability than the overall sverage reliability of the
lot are not suitable for any JAN level.
30.1.1.3 guality operations. Quality operations shall be documented as to type, procedures, rating
criteria, action crifteria (including disposition of product processed during periods of out-of-controt
canditians}, equipment, records, and frequency of use.
30.1.1.4 Desi rocessing, manufacturi ipment, and materials documentation. Device design,
processing, manufacturing equipment and materiels shall be documented in drewings, standards,
specifications, or other appropriate media which shall cover the requirements and tolerances fof all aspects
of design and manufacture including equipment test and prove-in, materiats scquisition and handling,
design-verification testing and processing steps, As B minimum requirement, documentation shall exist for
the following items:
a. Incoming materials control (wafers, packages, wire, water purification, etc.).
b. Materiats preparation {lapping, polishing, etching, cleaning, etc.).
c. Masking, photoresist, and mask registratien,
d. Epitaxy, diffusion snd jon implantation,
e, Oxidation or passivation,
f. Metattization and film deposition.

g. Junction etch, silicon reflow.

h. Die sttachment.

i. Bonding.
i- Rework.
k. Sealing,

L. Cleanliness and atmosphere control in critical work areas (see 48.1,10).

n. OC! testing.

a. Oesign and ¢onstruction.
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30.1.1.5 oOesign, marerial, and process change control. The methods and procedures for implementation and
control of changes in device design, material and processing, shall be documented and maintained. Records
shall be maintmined for 5 years minimum covering the initial documentstion and at! chenges with the date
esch change in design, materiels, or processing becomes effective,

30.1.1.6 Jest equipment maintensnce and calibration procedures, Maintenance and calibration procedures
end the frequency of scheduled actions, for gauges and fest equipment, sheii be documented and in accordance
with the requirements of MIL-STD-45662. Equipment maintenance and calibration records shall be maintained.

30.1.1.7 Failure and defect analysis and feedback. The procedures for identification, handling, and

analysis of failed or defective devices and for dissemination of snalysis data shall be documented.

10.1.1.8 corrective action and wvaluation. The procedures and responsibiltity for decisions regarding the

necessity for corrective action as a result of failure or dafect analysis, end for evaluation and epproval
of proposed corrective actions shat!l be documented,

30.1.1.9 Incoming, in-process, and sutgeing inventory control. The methods end procedures which ere used
to control storage and handling of incoming materiats, work in-process, and warehoused and outgoing product

in order to (a) achieve such factors g5 age control of limited-life materials; and (b) prevent inadvertent
mixing of conforming and nonconforming materials, work, finished product, resubmitted lots, or customer
returns shall be documented.

30.1.1.10 PpProduct \ot identification. Records shall be documented and maintained and shall be capable of
identifying for each production and QCI tot (as applicable) of finished product, these items ss a minimum.

- oo T mammn P
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b. The serial numbers (when applicable) of all devices in the lot.
¢. The date of submission and completion of QCI of the lot.

d. Identification of lot.

€. The pertinent detail specification under which inspection was performed.
f. Final disposition of the lot {withdrawn, not accepted, eccepted).

* 30.1.1.17 ESD _handling conyrol program. The ESD handling control program documentation for devices

marked cless 1 or 2 shal! be under document control. This includes methods, equipment and materials,
training, packaging, handling, and procedures for handting ESD sensitive devices.

30.1.1.12 Conversion of military specification reguirements and methods into manufacturer’s interpal

instructions. The procedure by which customer requirements, a8s expressed in specifications, purchase
orders, ett., are converted into working instructions for the manufacturer's personnel shall be documented.
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30.1.2 Program plan. The program plan shall be established and maintained by the manufacturer in
accordance with 3.4.2 and shall be delivered to the qualifying activity for revies prior to a survey, ss @
basis for manufacturer approval. It shall serve to demonstrate to the qualifying activity that the
manufacturer’s understanding of & comptete product assurance program, as exempilified by his documentation
system, is adequate to assure compliance of his product with the appliceble specifications and quality
standards. If the product assurance program exemplified is applied consistently to all products intended to
be submitted for QCI under this specification, anly one program plan is required. Differences in the
program plan for different product categories (i.e., power transistors, rectifiers and thyristors, small
signal diodes, smatl sipnal transistors, FETs, power reguletors, small signal regulators, optoelectronics,
etc.) shall be stated and explained in the program ptan, or separate program plans prepared for such
different product categories. Proprietary documents shall be clearly identified by category in the program
plan. Proprietary documents need not be furnished with the product assursnce ptan. All documents shall be
made available for review to the Government audit team upon request during an sudit. The program pian shatl
contain, as o miniman, these items and they shall be availabte for review on gite.

a. Functional block organizational chart (see 30.1.2.1).
b. Marufacturing flow chart (see 30.1.2.2).

c. FExamples of design, moterial, equipment, visual standards, and processing instructions (see
30.1.2.3).

d. Examples of records (see 30.1.2.4).
e, Examples of design, material and process change control documents (see 30.1.1.5).
f. Exemples of failure and defect analysis and feedback documents (see 30.1.1.7).
g. Exsmples of corrective action and evaluation documents {see 30.1.1.8).
h. Manufacturer’s internal audit secrivities (see 30.1.2.5).
{. Manufacturerts SPC program plan and milestone,
30.7.2.1 Functional block organization chart. This chart shatl show, in functional block-diagram form,
the lines of authority and responsibility {both line and staff) for origination, approval, and

implementation of the several aspects of the product assurance program. MNames of incumbents are not
required in this chart.

30.1.2.2 Manufacturing flow chart. This chert shall show, in flow chart form, the manufacturing sequence
typical of the product category under consideration, including inspection snd protess-control stations. If
desired, a separate chart may be used for quality assurance operations. Insofar as practical, each
manufacturing flow chart station shall be keyed to the pertinent exenmplary documents included in the program
plan, to facititate understanding of the interrelationships of the various documents.

30.1.2.3 Exsmples of design, material, equipment, visual standards, and process instructions. An example
of each type of design, material, equipment, visual standard, and process instruction used in the<"el

manufacture of semiconductor devices intended to be submitted for acceptance inspection g#;gp*]"
specification shall be included in the program plan. _These moy-be~ 81 thar -mmiwt-erBLLUE working

" documents; but~shall—tin-either-event show the- form of the pertinent document. Bilank forms shall naot be

included.

30.1.2.4 Examples of records. Exemples of records, complying with the requil:ements of 30.1.2.3 for
instructions, shall be included in the program ptan. Blank forms shall not be included.

30.1.2.5 Manufacturer’s internal audit activities. The manufacturer’s internal audit activity which
identifies key review areas, their fregquency of audit, and the cnrrective a:tfon system to be employed when
variations from approved procedures or specification requirements are jdentified.

* 30.1.2.6 PPM customer feedback program. The manufacturer shall establish a feedback loop (with all
military customers who request perticipation), to improve repestability of tests snd establish PPH

correlation with customer incoming fnspection.
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40. MANUFACTURING CERTIFICATION REQUIREMENTS

40.1 Operations requiring certification. [n addition to the requirements of section 30, the following
manufecturing testing and inspection operations and controls require certification by the qualifying
activity prior to the qualification of JAN, JANTX, JANTXV, and JANS:

8. lIncoming inspection,
b. Contral during manufacturing and assembly,
c. Vafer lot inspection (JANS only},

d. Die mounting.

¢. Wire bonding aor interconnection.

f. Presenl visual (JANTXV and JANS only), except clear glass diodes shall be post seal visual.
g- Sealing.

h. Testing.

* 40,1.1 Manufacturing certification documentation. The manufacturer shall submit a flow chart traveler
and design and construction form 36D for each line to be certified to the qualifying activity prior to
certification team visit., The flow chart shall identify all wafer fab end aessembly operations, inspections,
testing, quality verification points, and the point where all materials or subassemblies enter the flow.
The chart will identify all documents pertaining to the inspection of meterials, the production processes,
the production envirorments, and production controls which wWere used. The documents will be identified by
name and number, and revision in effect Bt the time of supplier certificetion or changes approved
thereafter. Flow chart shall be kept current snd complete for all iines and technologies. The
documentation shall be readily available to the operating personnel at all times. (It shall be made
svailable to the qualifying activity for the purpose of verifying its existence, coverage, implementation,
ond pdequacy.

40.1.1.1 Chenges ta certification documentation. Memnufacturers shall notify the qualifying sctivity of
any changes in the process listed in 3.4.3. Changes of certified process other than those in 3.4.3 shall be
traceable through the decurent control system and be available to the awdit team during an audit,

40.1.1.2 Process control charts. Process control charts shall be maintained during the manufacture
semiconductors, The charts shall contain information such as: pracess step, lot qumber or date, mean,
actuat limits, and absolute \imits and range, Where absolute lLimits are exceeded, the manufacturer shall
document the corrective action taken.

40.1.2 Incoming, in-process, and cutgoing inventory control. The methods and procedures shall be
doctumented which are used to control storage and handling of incoming materials, work in-process, and
warehoused and outgoing product in order to (a) achieve such factors as age control of limited-life
materisisi.and (b) prevent inadvertent mixing of conforming and nonconforming materials, work, or finished

eroduet. “Teseg and inspections performed by the manufacturers on acquired materisls and supplies shatl

include verificatidn or~ehamisal, physicat, ond_functional cheracteristics required by manufacturer drawings
and specifications. Procedures shall be prepared brd maintalned-for_controtting-therecelpr-of-pequired——
materials end supplies. The procedures shall pravide for the following:

8. Withholding received materials or supplies from use pending completion of the reinspections or
tests, or the receipt of necessary reports.

b. Segregati9n and identification af nanconforming materia\s and supplies from conforming materials
and supplies and removal of nonconforming subassemblies and parts.

¢. ldentification and control of limited-life materials and supplies,

d. Identification and control of raw materials.

e. Assurgnce that the required tests reports, certifications, etc., have been receaived.
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f. Clepr identification of materials released from receiving inspection and test to clearly indicate
acceptance or rejection status of material pending review action.

g. The supplier (whether manufacturer, distributor, dealer, stocker, etc.) shall have an inventory
cantrol system (see 4.1.1.3).

40.1.3 uWafer_lotr inspection (JANS oniy). The methods and procedures whith are used to specify sample
size, criteria for control of the wafer thickness, cleanliness, junction and surface preparation, metal
depesition and thickness, etching, and alloying shall be documented. Records shall be maintained to show
the results of sll wafer lots submitted for inspection.

40.1.4 Die mount. The type of die mounting method, die material, die mounting material, package
material, and mounting configuration shall be documented. The time, tempersture, pressure, scrubbing,

cleenliness, and envirorment shall also be specified.

* 40.1.4.1 Die-to-header strength. The manufacturer shall monitor the die attach integrity for all silicon
transistors in sccordance with test method 2017 or thermal response methods 3107, 3161, 3131, 3103, and 3104
of MIL-$TD-750 using the manufacturer’s documented procedure, This procedure shall be performed at each
equipment set up as a minimum for JANTX and JAKTXY and may, at the manufacturers option, consider other
related factors. This test shall be conducted on a minimum of two devices from each die attach station at
the start and finish of operator change, peckage type change, die size chenge and sfter every two hours of
production for JANS. A different method of process control may be imptemented, with the approval of the
qualifying activity, if an appropriate thermal response method is performed in 100X screening.

In the event that the die shear is less than the valug of table | of method 2017, or the test leaves less

Y ) st ol otordas

than 75 percent silicon remaining of die-to-header bond surface, the output of the die attach station shall
not be used until tests show that satisfactory operation has been re-established. A procedure for the
traceability, recovery, and disposition of all units banded since the lest successful die attach integrity
test is required. This procedure shall provide for sample size, reject criteria, and disposition of failed
tots. This test may be conducted on the same samples used for the wire bond strength test.

40.1.5 MWire bending er interconpection. The bording technigques, type of bond wire, end {ead material
used in connecting the die to the packege leads shall be documented and comply with this specification and
the applicable detail specifications. The temperature, pressure, dwell time, control of condition of
cepillery or electrode, ultrasonic power, composition of metals, lead dress, thickness to width ratio of
bond, and envirorment shail be specified.

40.1.5.1 Bond strength. The manufacturer shall moniter the wire bond stremgth in sccordance with test
method 2037 of MIL-STD-750 using the manufacturer’s documented procedure. This procedure shall be performed
at each equipment setup as a minimum for JANTX and JANTXV and may, at the marufacturer’s option consider
change of operators, lot size, shift start and stop, and other related factors.

As a minimum for JANS each operatorfwire bonding station shall have two device samples taken at the start
and end of each shift, after each two hours of production, and after changing operstors, spools, shifts,
peckages, wire size, and maintenance of equipment. When more than one Lot is processed for JANS in a
two-hour period, samples shall be tested from each lot. Pult strength data shall be read and recorded and
shall be control cherted and mainrained in sccordance with the specified requirements. Data shall include
the force, in prams, required for faiture, the physical location of the point of failure, and the nature of
the failure. In event that any bond strength is less than the pre-seal value given in table I, method 2037,
of MIL-STD-750, the bonder shall be fnactivated immediately and not returned to production until tests show
that satisfactory cperation has been re-gstablished. When the system at the die surface is bimetallic and
the lead wires are less than 5 mils in diemeter, the lead shall be pulled to destruction and if the chip
bond Lifts before the wire breaks, the 1ot shall be rejected. A procedure for the traceability, recovery,
and disposition of all units bonded since the tast successful bond strength test is required. This
procedure shall provide for sample size, rumber of bonds and device to be tested, reject criteria, and
dispesition of failed lots.
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40.1.6 Internal visual inspection (JANS and JANTXV only). Visual inspection procedures shall speci

fy

inspection criteria, the use of visual aids, and shall comply with the requirements of methods 2069, 2070,

2072 or 2073 (die visual), and 2074 of MIL-5TD-750.

40.1.6.1 Hondling of inspected devices. Devices which hsve been inspected shall be protected from

the

time of inspection to final seal in such a manner that they will not be exposed to an envirorment worse than

that in which internal visual inspection was performed.

40.1.7 sealing. The type of seals, sealing materials and methods used in production shall be documented.

Sealing variables such es pre-seal bake, maisture content of the sealing environment, time, temperatur
flow rate of gases, profile and welding controls, etc., shall also be documented (see 3.6.1, 3.6.1.1,
3.6.1.2).

40.1.8 Screening, test, and inspection eguipment. The equipment for screening, testing and inspect
and the procedures delineating their use, shall be evaluated during certification.

40.1.9 failure and defect apatysis and feedback. The procedures for identificarion, handling, and
analysis of failed or defective devices and for dissemination of analysis data shall be documented,

including the procedure for informing the qualifying activity of amalysis results, when applicabie, Records

el
and

ion,

of failed or defective devices shall be maintained and shall cover the source from which each device was
recefved, the test or operation during which failure occurred or defects were ohserved and prior testing or
screening history-of the device, the date of receipt, and the disposition of the device. Records of failure

and defect snalyses shall cover the nature of the reported failure or defect (failure or defect mode),
verification of the failure or defect, the nature of sny device discrepancies which were found during

enalysis (failure or defect mechanism), assignment of the failure - activating cause if possible, the date

of completion of the enalysis, identification of the group performing the mnalysis, disposition of the

device sfter analysis, and the distribution of the record. The record sheil elso treat the relntionship of

observed failure or defect modes in related lots or devices, and, where appliceble, corrective action taken

as 8 result of the findings.

4G.1.10 Control guring manufscturing and assembiy. The reiative humidity, temperature, and partici

e

count for each eritical process step (e.g., wafer fabrication, assembly) shall be specified, controlled, and

recorded. The procedures and techniques for messuring these environmentsl parameters and limits shall

be

docunented. The procedures shall contain corrective actions for out-of-tolerance environmental conditions.

Unsealed parts shall be handled in such a way as to minimize the introduction of foreign material into the

sealed cavity. The purity of water shall be specified, measured, controlled, and recorded in terms of
minimum resistivity at +25°C (resistivity meters and cells shall be calibrated}, maximum total solids,
maximum organic impurities, and maximum bacteris count.

40.1.10.1 Perticle count messurements. Particle count messurements in the clean room and clean wor
station areas shall be in accordance with test method 5010 of MIL-STD-750.

£0.1.10.2 JANS, JANTXY, and JANTX critical wafer fabrication sreas. JAWNS, JANTXY, and JANTK wafer

ni_Grea
production fabricatian sreas shall be maintained in class 100,000 maximum until a wafer probe or s wafer saw
or background operation is performed. Wafers shall be kept in particle free, covered, protective carriers

k

throughout the febrication process. They shall be exposed only to class 1000 or better when outside the

carriers, during the following critical steps:

a, lmmedistely after cleaning and prior to exposure to o high temperature process (e.g., diffusion,

thermal oxidation, silox reflow}.
b. Immediately after cleaning and prior to photoresist deposition.

For the purpose of this class 1000 restriction: A cleaning requires exposure of wafers to a cleaning
liquid, snd not just a pressurized gas blow off. MHandling in class 100,000 is allowed outside ths ca

for processing |mnedrate'ly before and during a cleanmg operation, and during and after photoresist
deposition. This requirement does not apply to large geometry devices where the distance between any
features is greater than 0.0015 inches (8.038 mm).
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* 40,1.10.3 Pre-seal visual inspection for JANS and JANTNV. Pre-sesl visual inspection for JANS shall be
performed under class 100 laminar flow hoods. For JANTXV this inspection shall be conducted under class
1,000 Laminar flow hoods. After pre-seal inspection, devices shall be maintained under the same
environmental conditions as st pre-seal except over bake until final seal.

40.1.11 Electrical stability of devices. Procedures, techniques, and data to prove that the devices are
electrically stable shall be evaluated.

4D.1.12 Maintenance of certification. The manufacturer shall maintein materieis control during wafer
fabricetion, assembly, and test in sccordance with the procedures end plans approved by the certification
team. Using the process flow charts as a baseline, the certified line shall be monitored periodicatly by
the certification team or its representatives. This sudit iz to assure that the Line s still in certified

condition, and that aii process and process control changes are properly documented and implemented.

40.1.13 Clear glsss diode visual inspection. in addition to the requirements of 40.1.6, the manufacturer
- shall monitor the lead-tou-glass seal following final plating operation for all JANTX, JANTXV, and JANS clear
glass diodes constructed with borated seal, using the manufacturer’s documented procedure. The procedures
shall specify criteria and visual aids and shall be copable of detecting significant loss of glass-to-lead
seal,

40.1.14 Particle detection monitorial program. TFhe manufacturer shall establish a particie detection
monitoring program which assesses the source of particle contemination of sealed cavity devices on an
individual manufacturing line basis. The monitor shall use the test set-up as specified in method 2052 of
MI1-STD-750. JEDEC Publication 114, “Guidelines for Particle Impact Noise Detection (PIND) Testing,
Operator Training, and Certification" may be used as a guideline. This monitor is appliceble to all metal
or ceramic cavity pockage outlines, unless otherwise exempt herein. This monitor shall be performed at the

assembly location, or locations, to ensure the most effective feedhack loop for corrective action.

. 50. SELF-AUD1T REQUIREMENTS

50.1 Self-audit requirements. This portion of appendix D contains details for implementation of the
minimun requirements to be used in the manufacturer’s self-audit program. The intent of this self-pudit
program is to assure continued conformance to military specification requirements.

60. DEFINITIONS

60.1 Self-audit. The performance of periodic surveys and reviews by the device manufacturer’s designated
personnel to eveluate compliance to military specifications.

60.2 pudit checklist. A form iisting specific items which are to be audited.
70. GENERAL

70.1 Self-audit program. The manufacturer shall establish an independent self-audit program under the
direction of the quality organization to assess the effectiveness of the manufacturer’s compliance to all
applicable specifications. The manufacturer’s self-audit program which identifies key review areas, their
frequency of audit, and the corrective sction system to be employed when veristions from the approved
procedures or specification requirements are identified shall be included in the program plan. The
self-audit program shall, as a minimum, incorporate the following requirements.

70.1.1 Correction of deficiencies. A system to identify and correct any deficiencies (e.g., processing
and testing) or deviations from the specification requirements.

70.1.2 Deviation from critical documents. Provide for review of all devistions from critical documents,
such as, baseline(s), flow chart(s), traveler(s), QCl1 procedures, etc.

70.1.3 Training and retention of auditors. Specify the selection and training/retraining requiremeﬁts
for suditors.
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70.1.4 Self-asudit schedule and frequency. Specify the self-audit frequencies and require that @ schedule
be established and adhered to.

70.2 Self-audit representatives. The quality assurance representatives or designated appeintees shall
perform all self-audits. The designated auditors shall be independent from the area being audited. 1If the
use of any independent auditor is not practical, then as & minimun, snother individual should be assigned to
participate in the audit or review the results with the auditor from the area. The auditors shall be
trained in the area to be audited, in the applicable militery specification requirement and provided with an
appropriate checklist for annotating deficiencies. Prior to the audit, the assigned auditor(s) shall review
the previous audit checklist to assure corrective actions have been implemented and nre sufficient to
correct the deficiencies.

70.3 Audit deficiencies. All audit deficiencies shall be documented on the appropriate forms and a copy
submitted to the department head for corrective action{s). All corrective ections shall be agreed to by the
quality organization or Material Review Board.

70.4 Audit follow up. ALl sudit reports will be filed and maintained by the quality erganization. The
quality organization shall establish & procedure to follow up on all audit deficiencies to assure that the
corrective actions have been implemented in a timety manner. A system (e.g., Management Review) shall also
be established to review the acceptability and timeliness of all corrective actions and to determine if any
deficiencies have repeated since the last required seif-sudit. If any deficiencies have occurred two or
more times in the predetermined time period, additicnat corrective actions shall be taken ta assure
imnediate correction of the prohlem and the qualifying activity shall be notified. The self-audit team
ehalt also perform a 6-month follow-up verification of corrective actions covering all deficiencies found

during the qualifying activity audit and annual self-audit to assure corrective actions are adequate and
maintained.

70.5 Audit schedules and frequencies. The original audit frequency shall be established with a schedule
by the quality organization but in no case exceed 1 year for each ares, uniess suthorized by the qualifying
activity. A self-sudit shall be conducted and corrective actions completed prior to the initial qualifying
activity sudit. Changes to the frequency of pudit due to being consistently above or below average
performance on the self-audit shall require spproval of the qualifying activity.

* 70.6 Self-pudit report. The manufacturer shall submit a comprehensive initiel self audit report.
Subsequent reports shall be kept on file by the manufacturer. The self-audit repert shall be signed by the
quality assurance representative responsible for its overall success or failure. The manufacturer shall
keep the self-awdit report on file for a minimum of 4 years. The manufacturer shall make available to the
qualifying activity, during reaudits, the self-audit report, deficiencies, and corrective actions taken.

The qualifying activity may modify the frequency of the self-audit or require additional testing besed on
the self-audit report. A successful self-sudit program can be used by the qualifying activity to extend the
reauwdit interval or reduce the sudit time duration. 1f the qualifying activity determines the self-sudit
program is ineftective and unacceptable, certification approval will be withheld,
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70.7 Self-audit areas. The self-audit will be performed to assure conformance to the checklist and
militery specification in at lesst the following areas:

Areas
Calibration and preventive maintenance DI water controis
Fabrication Training
Assembly operations Failure analysis
Electrical test Qualification/QCI system
Test methods Decument control
Environmental control Design change control

Incoming inspection
Inventory control and traceability

70.8 Self-audit checklist. The audit checklist shall be prepared by the quality organization and
maintained under document control. The checklist shall assure that the guality assurance system is adequate
and followed by all personnel in each area.

* 70.9 Authorized distributors and suppliers responsibilities. All manufacturers shall eudit their

authorized distributors in accordance with their internal quality program {program pian). As a minimm, the
quality plen shall establish and report the following:

1. Frequency of audits (frequency may vary or be adjusted between authorized distributors
based on history.

2. Any nonconformance (particularly attention to authorized alterations or misrepresentations
of the following:

a.

The date code

The € of C

The quantities in a lot

The part marking {color coding)

Unauthorized testing or value added processing

Putting returns back into inventory

3. The sales function and/or any other procedure or service the distributor is authorized to
perform.
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PROVISIONS GOVERNING THE QUALIFICATION OF SEMICONDUCTORS
ASSEMBLED AT A FOREIGN PLANT OR A DOMESTIC CONTRACTED PLANT

10. SCOPE

* 10.1 Scope. The following procedures in section 40 Will be used when a company having qualification
under MIL-S-19500 of a semiconductor device produced at & plant in the United States, desires to perform
certain assembly operations at a plant in a foreign country, The following procedures in section 50 will be
used when a company desires to perform certain assembly operstions at a domestic contracted plant to qualify
the device as totally manufactured domestically. These requirements are based on 4-105.6 of Defense
Standardization Manual 4120.3-M and do not apply to extension of qualification from a foreign manufacturing
plant to a U.S. plant. This appendix is & mandatory part of the specification. The information contained
herein is intended for compliance.

* 10.2 Eligibility. To be eligible for qualification of a foreign-assembled device, a U.S. manufacturer
must first qualify that device as totally manufactured et the basic plant. Domestic contracted plants shall
comply with all manufacturer certification requirements of 3.4.2,2 herein prior to qualification tests and
QPL listing.

* 10.2.1 foreign plant sudits. The qualifying activity reserves the right to sudit the foreign assembly
ptant with a minimum notice. The basic plant site shall be responsible to facilitate all qualifying
activity site visits. Any refusal to allow such b site visit moy result in an immediste de-certification
and QPL remaval. All qualifying activity’s expenses to igsue certification or reaudit to maintain
certification to the foreign plant(s) shall be borne by the foreign plant and/or basic ptant. Furthermore,
the basic plant and/or foreign plant shall be responsible for any established fees to cover the cost of
product qualification,

* 10.2.1.1 Foreign plant audit compliance. As of the date of this specification, no new quatification

extensions will be granted, until the plant has requested a certification audit for their foreign plant.
All basic plants shall have requested a certification audit and agreed to bear cost/expense per 10.2.1,

within two years from the date of this specification, or their qualification will be removed, from their
foreign plant.

20. APPLICABLE DOCUMENTS. DLAM 8200: Procurement qualin} assurance support manual for defense contract
administration services.

30. DEFINITIONS

* 30.1 Basic plant. The plent, in the United Stetes, where wafer processing, die diffusion, inspection of
all wafers or chips (dice) are performed. The basic plant has full responsibility for device performance,
quality assurance, and reliability. The basic plant’s logo or CAGE code shall appear on the finished
product.

* 30.2 Foreign assembly plant {owned by basic_plant). A plant, owned by the basic plant, {or in accordance
with 30.2.1), in a foreign country at which die attachment, lead boending, and final seal are performed. The
address of the approved fareign assembly ptants shall be included on the QPL. No foreign assembled devices
shall be JAN branded until approval for such listing has been granted, except as provided in 3.7.11 for
first lot test samples.

* 30.2.1 Foreign contracted assembly plant {not owned basic plant). Effective immediately,
qualification listing to contracted (unowned} foreign plants shall expire on the implementation date of this
specification by written QPL removal letters from the qualifying activity. Effective immediately,
contracted foreign assembly shall be prohibited unless otherwise specified in the detail specification as
follows “foreign contracted assembly is ellowed." This clause will only be used on 8 case by case basis
{i.e., to prevent a zero source situation.)
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* 30.3 pomestic contracted assembly plant (unowned by basic pisnt). A plant, in the United States, that
has been certified by the qualifying activity to perform die attach, lead bording, and final seal operations
for case outlines shown in appendix F herein. Qualification of (domestic contracted) assembled devices will
be the responsibility of the basic plant. The address of the domestic contracted assembly plant shall be
included on the @PL. OPL manufacturers may offer their services as domestic contracted assembly plantg for
any package style they are certified for.

40. QUALIFICATION EXTENSION PROVISIONS

* 40.1 conditions for extensjon. When a company has qualified & device that is produced at a basic plant
and subsequently desires to do die attechment, lead bending, and sealing at a foreign owned assembly plant,
qualification may be extended under the following conditions:

8. Offshore operations are limited to the processes listed above. Cleaning (i.e,, alcohol or
deionized water) which does not alter or further process the die/wafer is permitted.

b. All device wafers ar chips must be completely processed and inspected in the basic plant.
A complete die includes, as a minimum, all steps of appendix D, 30.1.1.4 through g.
However, acquisition of raw silicon wafers with expitaxial deposition from offshore
sources for use in the domestic facility is permitted. (Formed junction material is
prohibited from any acquisition.) Qff shore die separation (i.e., scribe and break, saw
through, teser scribe) are permitted. However, junction alteration (i.e., leveling) is
prohibited. (Leveling is the removal of silicon, oxide, or metal from an exposed junction
by the means of an acid or caustic etch). Removal of loose silicon particles or organic
contamination with simple nonisotrophic chemical (i.e., alcochol and the deionized water)

is permitted.
* c. All quality control operations, procedures, and standards at the foreign plant must be under the
i control of the basic plant’s quality sssurance manager or employee, who has been trained at the
basic plant on all operations to be used at the foreign assembly plant. All such operations,

: procedures, and standards must be maintained on site in the faoreign assembly plant at all times
while JAN products are being assembled.

All quality control operations, procedures, and standards at the foreign plant must be approved by
the basic plant and certified by the qualifying activity. Mo changes in any of the related
operations can be changed without approval from the basic plant.

d. Devices assembled by foreign assembly plants must have a coding on each device to identify the
assembly plant (see 3.7.8.1).

|
|
|
e. After assembly, the devices intended to become JAN shall be returned to the basic plant for
screening and QCI prior to delivery, except as defined by 3.9.1 and 3.9.2.

40.2 Material to be submitted. The following information concerning the manufacturing and quality
control operations of a company utilizing a foreign assembly plant shall be furnished to the qualifying
activity:

a. Organization charts showing management, quality control, and production relationships between the
‘ basic plant and the assembly plant.
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b. Detailed flow charts of all semiconductor device process operations and inspections performed at
the foreign assembly plant and at the basic plant. The charts shall identify the documents
detailing the verious manufecturing and inspection operations. The qualifying activity may request
copies of any document associated with the flow charts if necessary to clarify the charts.
Proprietary documents are to be identified. They need not be furnished, but shall be made
evailable for review at the basic plant by authorized representatives of the qualifying activity.

¢. Lists of production facilities used in die bonding and lead attachment, and test facilities which
are used on the assembly line for both the basic plant and for the foreign essembly plant, using
figures 6 and 7. The operation and inspection numbers from the flow charts shall be shown on these
lists.

d. Photographs showing exterior and interior views of the fareign assemhly plant,

* e. GOuality conformance test data from the first production lot for each of the package styles
manufactured at the assembly plant, compiled in the manufacturer’s standard report format. The .
report shall contain MIL-5-19500 group A variables data, group B and C summary data and end-points
after life tests.

* f. 1f o package style has already been approved at a facility, domestic UPL listings may be
extended by submitting a formal request which includes device types to be extended along
with applicable test report numbers, showing packege style was previously approved at test
location.

g. Ten tested and fully marked samples for each detail specification and package type. The samples
shall be labeled to identify the test subgroup.

h. A statement by a responsible company official showing the corporate or other degree of ownership
and control of the assembly plant by the basic plant.

i. A copy of a survey report by a responsible official of the basic plant, verifying that the assembly
plant has been found acceptable and that all the information and material furnished to the
qualitying activity is complete and accurate.

40.3 Retention of product extension approval. To retain gualification approval of s device that is
assembled at a foreign plant, qualification shall be maintained for that device manufactured at the basic
plent. The retention of qualification requirements of MIL-S-19500 are applicable to both the foreign plant
and the basic plant.

40,4 Nonspproved plants. Products assembled at any plant location other than the ones approved for
listing on the QPL are not in accordance with the qualification terms specified herein and, therefore, are
not considered qualified products and may not be marked or sold as such.

* 50. DOMESTIC CONTRACYED ASSEMBLY PROVISIONS

* 50.1 pomestic controcted assembly selection. The basic plant shall request the use of third party
assembly and receive approval from the qualifying activity. The domestic contracted party assembly plant
shall meet all assembly related requirements and quality assurasnce provisions as specified herein. The
basic plant shall submit to the qualifying activity a domestic contracted management plan that demonstrates
how the requirements and quality assurance provisions of this specification will be managed at the domestic
contracted assembly plant.
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* 50.2 Domestic contracted management plan. The information contained in this plan shall be a part of the
basic plant’s existing product assurance program plan. The following esreas shall be eddressed:

a. General basic plant requirements for selecting and approving & domestic contracted assembly plant.

b. Traceability from wafer lot through production lot to inspection lot date code as defined by the
basic plant.

c. Process controls and capability based on statistical evaluation system and control methods.
d. Self sudit program of third party plant.

e. Failure/defect analysis and feedback/corrective action system. This system shall include
production inspections and process error corrections that take place on the assembly line.

* 50.2.1 Documentation. Conversion of basic plant documentation to domestic contracted assembly plant
documentation shall be addressed in the basic plant’s mansgement plan. The domestic contracted assembler
shall convert the basic plant(s) reguirements into an internal documentation control system of flow charts,
travelers, change control, and product inventory controls and shall be capable of ensuring product
traceability.

* 50.3 Approval of domestjc contracted assembly. The certificatian requirements specified herein are

intended for manufacturers who intend to engage the services of a domestic contracted essembly plant.
Certification is granted to the basic plant on the basis of a certificetion audit. CDomestic contracted
assembly plants will receive assembly suitability based on the certification audit and on the demonstrated
capabilities to assemble case outline families shown in eppendix F herein, as a minimum. (The contracted
assembly plants shall be certified by the qualifying activity.)

* 50.4 pomestic contracted retention of assembly suitability. Approved domestic contracted assembly plents
shall report nonconformances in parts per million (PPM) using PPM-4, hermetic nonconformance, as described
by E1A-554. The domestic contracted assembly plant shat! report asnvwally using calculation and date
exclusion options of method B of EIA-554. The report shall show & six-month moving average for each month
of the reporting period.
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List of production facilities

Date:
Name of firm:
Plent address: Specification ne:
Amendment no:
Operation Operation Equipment description Harufacturer Type Number N
marber or in use
if applicable model number

FIGURE 6. List of preduction facilities.
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List of production_ facilities

Name of firm:
pPlant address:

Date:

specification no:

Amendment no:

Manufacturer |Type Serial pescription and

or or use {included
model |inventory |dimensions,
number |measuring device,
ardd controls, as
applicable)

Equipment Llimits
(include multiple
ranges}

FIGURE 7. List of production facilities.
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CASE OUTLINES

10. SCOPE

10,1 Scope. This appendix details the rules for dimensioning poputar case outlines used with discrete
semiconductor devices. This appendix is a mandatory part of the specification. The information contained
herein is intended for compliance.

20. APPLICABLE DOCUMENT. This section is not spplicable to this appendix.

30, GEMERAL

30.1 pefinjtions. The following definitions apply to this appendix.

30.1.1 Seating plene. The reference plane which designates the interface between the package and the
surface on which it is mounted.

30.1.2 Body. That part of the package exclusive of electrical terminals, studs, or leads.

30.1.3 lerminal. That part of the package used in making an electrical, mechanical, or thermal
connection. Examples of terminals are flexible leads, rigid leads, studs, and cases which serve as
electrical connections.

30.1.4 Visyal index. A referenced mark, chamfer, natch, tab, flat, extended terminal, or groove which
identifies the number one terminal position.

40. CASE OUTLINE PRESENTATION

40.1 Outline identification. Outlines included in this appendix shall be identified by a letter, a dash,

then a number-suffix combination. The letter T shall be used to designste transistor and thyristor outlines

end D for diode outlines. Numbers shall be assigned sequentially within each group to designate a family of
outlines. One suffix letter shall be added to designate one of a family of outlines (e.g., T-1A, T-1B,
D-1A, end D-28),

40.2 Dijmensioning symbols. The symbals for dimensioning case outlines shall be as listed below.

BD - = = = - - = = « = = Body diameter.

BL = - - - - =« - - = = Body length.

B = = = = = = = = « » = Body width,

(o) B L Largest diameter of body (case diameter}.

CH - -« = = = = = - = = » Distance from seating plane to top of body (case height).

ECT - = - = = = « = = - =« End cap thickness.

F == - === «==-- Overall dimension of flange or hexagon zone including any fillet.

Fy - === === ===-- Dimension of a flange or hexagon zone excluding any fillet.

FL = = = = = = = = « - = Longest dimension between seating plane and center of hole in the lug of a
terminal (flag length).

FW - - === -===-="- Major cross section dimension of a terminal (flag width).

HD = = - = = =« = = = - = Header dismeter.
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HF - = = = = = = = « = « Distance scross flats dimension of a hexagon (hexagon flats).
HR = = - = « = = = « = = Curve radii assoeciated with body (header radius).
HR2 = - - = = - - = = - - Curve radii associated with body (header radius).
HT = - - = = == = = - ~  Header thickness.
LE ----===-=---- Diameter of the circle upon which the terminal positions are located (lead
circle).

- L - - - - e - - - Diameter of round (wire) terminals (lead diameter).
LL -~ - - = = = = == - Overall terminal length (lead length).

- L ~--==-=-+=---= ~  Length of uncontrolled cross section of terminal.
LS = === -===--- Largest dimension, exciuding terminals, on the major axis of a noncircular

body.

MHD - - - - - -~ - - - - Diemeter of mounting holes (mounting hole diameter).
MHS - - = = - = » - -« - Distance between centers of two mounting holes {(mounting hole spacing).
OAH - - - - - = - - = - = over all height from seating plane.
P -msmmse e Length of controlled zone of body.
P§ - = === == «==--= Linear distance between two terminal centers (pin spacing).
Q@ - - em-eme Other dimensions.
80 - - - - - - e e = - . Pitch diameter in accordance with FED-STD-H28 (stud diameter).
SL - - -2 - ~  DOverall Length of stud.
g s Length of incomplete or undercut threads (stud undercut}.
TL - «--=-==-=-=-"-- Length of visual index (tab length).
™ ----=-=-=-=----= Width of visual index (tab width).
u - - - == - ===« Diameter of thread relief zone (undercut diameter).
€ = - - .- - s Minor cross section dimension of a terminal.
F = === = = = = =« = Index tab radii.
§ - - e mmee s Miscellaneous dimensions of terminal flat relative to terminal hole.
PT - - - - - - .- - - Diameter of hole in terminal,
a- - - ===« === Index datum angle to first terminal position on each pin circle.
B=-====-===-=-=+= Angular spacing between adjacent terminal positions.

NOTE: Subscript numbers may be included when more than cne dimension is specified for a given symbotl
(e.g.F1, HR2).
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The outline numbers shall be as listed below:

Outiine rwmber

(3 - 1.5 leads,

(3 - 1.5" leads,

number 3 connected to case)

all isolated from case)

(3 - .5 leads, mumber 3 connected to case)

(3 - .5" leads,
(3 - .5" leads,
(3 - .5" leads,
(3 - .5" leads,
(4 - .5" leads,
(40 mil diameter
(50 mil diameter
(60 mil diameter
(30 mil diameter
(120" lead orien
(90" lead orient
(120* lead orien
(lead number 3 ¢

(all leads isola

all isolated from case)
number 3 connected to case) low profile
number 3 connected to case)
nurber 3 connected to case)
number 4 connected to case)

leads)

leads)

leads)

leads)
tation, number 3 connected to case)
ation, all isolated from case)
tation, number 3 isolated from case)
onnected to case)

ted from case)

110

Similar to
JEDEC number

TO-205AA(T0-5)

T0- 205AA(T0-5)

TO-205AD(T0-39)
TO-205AD(T0-39)
T0-205AF(T0-39)
T0-205AA(TO-18)
10-206AB(T0-46)
TO-206AF(T0-72)
TO-204AA(TO-3)

TO-204AD(TO-3)

T0-204AE(TO-3)

TQ-213AA(TO-66)
TO-210AA(TO-59)
T0-210AA(TO-59)
TO-210AA(TO-59)
T0-210AC(T0-61)

TO-210ACLTO-61)

Figure
number

8

10
"
n
1
12
13
13
13
14

14

Page
number

110

110

110

110

110

111-112
1M1-112
13-114
115-116
115-116
115-116
117-118
19-121
119-121
119-121
122-123

122-123
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, (=t
I ﬁ-' Symbol T-1A 7-1B T-1¢C T-1D 7-1€ Note
1_ | :In Min | Max | Min | Max | Min} Max{Min [Max | Min| Max
(] co |.305 1.335 |.305 ].335 |.305|.335;.305].335].305;.335
g kv | ch |.240 |.260 }.240 |.260 |.240).260).240].260].160].180
L
i“--" — Wb 1.335 |.370 |.335 |.370 }.335|.370].335].370].335].370
) LC .200 TP .200 TP | .200 TP | .200 TP | .200 TP | 6
- SEATING PLANE
WD LD 016 |.021 (.016 |.021 |.016].021].016].021].016].021 7
o LL  [1.500/1.750!1.500;1.750}.500].750].500}.750;.500({.750; 7
. i
| L T W |.016 |.019 |.016 |.019 |.016}.019}.016{.019|.016 .019| 7
™ :
r- - L .050 .050 .050 .050 050 7
l ,LJL"ij’ 1
‘ p-te Lz |.250 .250 .250 .250 .250 7
e o2 Inenes Moy 1o |.029 |.045 |.029 {.045 |.029].065!.029].045|.029|. 005} 3
=Q1é 9!41 .200 S.OB -y - P o ~Tr annl nws nnnl Azs nanl Aazs an
‘ 019 0.48 240 6.10 W JUCh | USS UL .U UCO] .UM ]| .UCD|.WI% | UCO| . UdW| VU
021 0.53 .250 6.35
i
028 0.7% 260 6.60 P 100 . 100 . 100 . 100 .100 5
029 0.74 305 7.75
. ‘034 0.86 335 8.51 Q 040 .040 040 040 L0407 4
= +040 - 1.02 -370 - 9.40 . .010 .010 0t0 .010 orel 11
045 1.14 ,500 12.70
050 1.27 750 19.05 s - o . .
100 2.54 1.500 38.10 a 45° 1 TP 45° (TP 45°11P 45 1 TP 451 TP 6
160 4,06 1.750 44.45
Notes| 1,2,8.9 1,2.8 1,2,89 1] 1,28 1,2,8,9
NOTES: ’

1. Dimensions are in inches.

2. Metric equivalents are given for general information only.

3. Symbol TL is measured from HD maximum.

4. Details of outline in this zone are optionai.

| 5, Symbol CD shall not vary more than .010 ¢0.25 mm) in zone P. This zone is controlled for automatic
handling.

6. Leads at gauge plane .054 inch (1.37 mm) +.001 inch (0.03 mm) -.000 inch (0.00 mm} below seating
plane shall be within ,007 inch (0.18 mm) radius of true position (TP} relative to tab. Device may
be measured by direct methods or by gauge.

7. Symbol LD applies between 1y and Lp. ODimension LD applies between Ly and LL minimum. Lead
diameter shall not exceed .042 inth (1.07 mm) within Lq and beyond LL minimum.

8. Lead designation, depending on device type, shall be as follows:

Lead Bipolar FET Thyristor
number_[transistor
~ 1  [Emitter Source Cathode
2 Base Gate Gate
3 Collector Drain Anode |

9. Lead number three is electrically connected to case.

10.. Beyond r maximum, TW shall be held for a minimum length of .011 inch (0.28 mm).
‘ 11. Symbol r applied to both inside corners of tab.

FIGURE 8. Physical dimensions of T-1 family. (Similar to V0-5, T0-39)
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Symbol T-24 1-28 Note — CD —>
Min Max Min Max ~ ~ -
co 178 | .195 | .178 | .195 " — 1
cH 170 | .210 | .240 | .260 P CH
| 200 | 230 | 208 | 20 L ] _
¥ i LY
LC .100_TP 100 TP 4 a ' il } 1 '
LD 016 | 021 | 016 | 021 | 7 ] Ly | |- LI { ]
Ly 500 | .7s0 | .so0 | 750 | 7 2 LIJ
o 1 1 LL
L 016 | 019 { .ot6 | 019 ] 7 ‘ T +1
Ly .050 050 | 7 .i. !
Lz | .250 .250 7 __{ - LD _\
L .028 | .08 | 028 | .o |3 SEATING PLANE
T | .036 | .046 | .036 | .046 | 10 1)\ —— HD
P 100 / h
Q 040 .040 | 4 L i ¢
r .007 .007 | 11 Q_J _L )
) . ) -4 |

o 45° 1P 45° TP b J
Notes | 1, 2. 8, 9 1, 2. 8. 9 TH r \ %
TL -i

- LC—=
Inches mm Inches mm
.007 0.18 -170 4.43
016 0.41 .178 4.52
.019 0.48 .195 4.95
o 0.53 . 209 5.31
.0z28 0.7 210 5.33
.034 0.9 .230 5.84
.040 1.02 240 6.10
046 1.17 .250 6.35
.048 1.22 .260 6.60
.050 1.27 500 12.70
.100 2.54 750 19,05

FIGURE 9. Physicai dimensions of T-Z femiiy. (Simiiar to TO-iB, 70-46)
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pimensions are in inches.

Metric equivalents are given for general information only.

symbol TL is measured from HD maximum,

pDetails of outline in this zone are optional.

symbol €D shall not vary more than .010 inch (0.25 mm) in zone P. This zone is controlled for
putomatic handling.

Leads at gauge plane ,054 inch (1.37 mm) +.001 inch (0.63 mm) -.000 inch ¢(0.00 mm} below
seating plane shall be within .007 inch (0.18 mm) radius of TP relative to taeb. Device may be
measured by direct methods or by gauge.

Symbol LU applies between Ly and L», Dimension LD spplies between Ly and LL minimam. Lead
diameter shall not exceed .042 inch (1.07 mm) within Ly and beyond LL minimum,

Lead designation, depending on device type, shall be as follows:

Lead gipolar FET Thyristor
nurber { transistor

1 Emitter Gate Cathode
2 Base Source Gate
3 Collector Draim Anode

Lead number three is electrically connected to case.
Beyond r maximum, TW shall be held for a minimm length of .011 inch ¢0.28 mm).
Symbol r applied te both inside corners of tab.

FIGURE 9. Physical dimensions of -2 family (Similar to T0-18, T0-48) - Continued.
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Symbol 1-3A Note
Min Max 4 Y 1
0 178 | .195 P cH
en | .70 | .210 —g_rj—I_ \ l .
[ | . ) |

HD 209 1 .230

LC L1090 TP

LD 016 | .021

]
| ot~ 1) i
— SEATING
Lz § & LL  PLANE

N N NN e
*—h

-

l-—-—- --Iﬁ

LL .500 | .750

Ly .016 :019

Ly --- 1 .050 | - LD
Ly .250 ~-- 7

TL 028 | .048 3

™ L0356 | 046 | 10

P . 100 ===

[1] --- .040 4

r === | 007 | 11

a 45° TP [

Notes |1, 2, 8, &

Inches mm Inches mm
.007 0.18 100 2.54
.016 0.61 LA70 4,32
.019 0.48 178 4.92
021 0.53 L1195  4.95
.028 0.7 209 5.3
.036 0. .210 5.33
040 1.02 .230 5.84
046 1.17 .250 6.35
.048 1.22 .500 12.70
.050 1.27 750 19.05

FIGURE 10. Physical dimensions of T-3 family. (Similar to T0-72)
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Dimensions are in inches.

Metric equivalents are given for general information only.

Symbol TL is measured from HD maximum.

Details of outline in this zone are optional.

Symbol €D shall not vary more than .010 inch (0.25 mm) in 2one P. This zone is controlled for
automatic handling.

Leads at gauge plane .054 inch (1.37 mm) +.001 inch (0.03 mm) -.000 inch (0.00 mm) below
seating plane shall be within .007 inch (0.18 mm) radius of TP relative to tab. Device may be
measured by direct methods or by gauge.

Symbol LU applies between Ly and Lz, Dimensicn LD applies between Lp and LL minimum. Lead
diameter shall not exceed .042 inch (1,07 mm) within Ly and beyond LL minimum.

Lead designation, depending on device type, shall be as follows:

Lead Bipolar FET
number |transistor

1 Emitter Gate

2 Base Source
3 Collector Drain
4 Case Case

Lead number three is electrically connected to case.
Beyond r maximum, TW shall be held for a minimum Length of .011 inch (0.28 mm).

Symbol r applied to both inside corners of tab.

FIGURE 10. Physical dimensions of 7-3 family (Similar to TO-72) - Continued.
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fett— CD —o]
}
HT
|
1 )
Inches mm Inches mm Inches mm - - | * ' -
038 0.97 | .135 3.43 440 11.18 F;- s
.043 1,09 | .151  3.84 495 12,57 ' !
048 1.22 | .188 4.78 500 12.70 LL
.050 1.27 [ .205 5.2 525 13.34 i
053 1.35 | .225 5.7 875 22.22 ’
058 1.47 ] .250 6.35 | 1.177 29.90 LD--“-- L
060 1.52 [ 312 7.92 1.197  30.40
.063 1.60 J360  9.14 1.51 38.4 SEATING PLANE
A3 333 | .420 10.67 | 1.65  41.9

MHD

NOTES: (for table on next page)

1. Dimensions are in inches.

2. MWetric equivalents are given for generat
information only.

3, These dimensicns should be measured at
points .050 inch (1.27 mm) +.005 inch (0.13 mm) -.000 inch (0.00 mm) below seating plane. When
gauge is not used, measurement will be made at the seating plane.

4. Tuwo places.

5. The senting plane of the header shall be flat within .001 inch (0.03 mm) concave to .004 inch
(G.10 mm) convex inside a .930 inch (23.62 ymm) diameter circle on the center of the header and
flet within .001 inch (0.03 nm) concave to .006 inch (0.15 mm) convex overall.

6. Leod diameter shall not exceed twice LD within Ly.

7. Lead designation, depending on device type, shall be as follows:

Lead Bipoler FET
number transistor

1 Emitter Source
2 Base Gate
Case Collector Drain

FIGURE 11. Physical dimensions of Y-4 femily. (Similar to T0-3)
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Symbol T-4A T-48 T-4C Kote
Min Max Min Max Hin Max
) o 875 875 875
. CH .250 | .360 ] .250 { .360 | .250 | .360
HR 495 525 | 495 | 525 | .495 | .S535 4
HRq BE .188 | 131 .188 | .131 .188 4
HY 060 | 135 | (0580 | 135 | 060 ; .135
‘ LD .038 } .043 | ,048 | .053 | .058 | .063 | 4, 6
. LL 312 | .500 | .32 | .500 | .312 | .500
Ly .050 050 -050 6
MHD L1511 |1.65 [1.51 |1.65 .151 |1.65 4
[
I MHS  [1.177 [1.197 (177 |1.197 [1.77 |1.197
[ Ps 420 | .440 | .420 | 440 | .420 | .440 3
|
( Ps, .205 | .225 | .205 | .225 | .205 | .225 3
i s, 655 | 675 | .655 § .675 | .655 | .675
\
Notes 1, 2,5, 7 1, 2,5, 7 1, 2,5, 7
|

FIGURE 11. Physical dimensions of T-4 family (Similar te T0-3) - Continued.
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Symbol T1-5A Note
Min Max
cD .620 HT i CD - *
CH .250 | 340
| | * CH
HR .350 | 4 (= o —— ) o |
HT .050 | .07s ’ | | L1
wry | 15| s | e *
LD .028 | 036 14, 6 L
LD b LL
LL 360 { .500
Ly 050 | 6 SEATING PLANE
MHKD 42 | 152 [
MHS 958 | .942
PS 190 | .210 3
Ps1 .093 | 107 3
S 570 | .590
Notes |1, 2, 5, 7
Inches mm Inches mn
.028 a.m .250 6.35
.034 0.86 L340 8.64
.050 1.27 .350 8.89
078 1.9 340 9.14
.093 2.36 4700 11,94
107 2.72 500 12.70
.115 2.92 570 14,48
142 3.61 590 14.99
.145 3.68 .620 15.75
L152 3.86 958 24.33
190 4,83 962 24.43
.210 5.33
FIGURE 12. Physical dimensions of T-5 family. (Similar to TD-6&)
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Dimensions are in inches.

Metric equivalents are given for general information only.

These dimensicns should be measured at points .050 inch (1.27 mm) +.005 inch (0.13 mm)
-.000 inch (0.00 mm) below seating plane. When gauge is not used, measurement will be
made at the seating plane.

Two places.

The seating plane of the header shall be flat within .001 inch ¢0.03 mm) concave to
.004 inch (0.0 om) convex inside a ,930 inch (23.62 mm) diameter

circle on the center of the header and flat within .001 inch (0.03 mm)

concave to .006 inch (0.15 mm) convex overall.

Lead dismeter shall not exceed twice LD within Ly.

Lead designation, depending on device type, shall be as follows:

Lesd Bipolar FET
nunber |transistor
1 Emitter Source
2 Base Gate
Lase Col lector Drain

FIGURE 12. Physical dimensjons of T-5 family (Similar to 70-66) - Continued.
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VIEHW A

VIEH B

0AH
Ay ( ﬁ_{' Aq _{
| ! CH ! CH
SU-i nT CI— * SU-‘ T
’ = I )]

\K<E-’ =] f-"1J0 gL \\<I_
SEATING @ ! SEATING Li=5 !

PLANE

. -J SO p-

PLANE
-J SD -

Inches: mm Inches mm
040 1.02 150 3.81
045 1,14 . 155 3.94
L0685  1.45 165 4.19
.070 1.78 185 4.70
078 1,08 .189 4.80
090 2.29 .190 4.83
.10 2.79 .215 5.46
125 3.18 .250 6.35

318 8.08

Inches
320
.380
.400
424

A &
NIr

455
468
.570
.763

mm
8.13
9.65

10.16
10.77
1.0
11.56
11.89
14.48
19.38

FIGURE 13. Physical dimensions of T-6 family. (Similar to TO-59)
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I1-6A T-68 T-6C
Symbol Note

Min Max Min Max Hin Max
co .38¢0 437 .380 437 .380 437 g
co, .318 .380 318 .380 318 -380
cy 320 468 .320 A58 \320 558
HF 426 437 S42h 437 424 L4637
HT 090 .150 .0%90 .150 -090 .150
OAH .570 763 570 .T63 .570 763
PS . 185 .215 185 .215 2125 . 165
PS4 .090 .10 .090 110 .090 110
SD -190-32 UNF-2A |.190-32 UNF-2A |.190-32 UNF-2A -]
sL 400 455 400 .455 400 455
up 155 .189 155 .189 155 .189
su .o78 .078 .078
@7 040 .065 D40 065 040 .065
Ty .Dk: .070 IR .045 j‘m ; .DTIT
Aq .250 .250 .a230
8 120° Nom 90° Nom 120° Nom

lotes 1, 2,3, 4, 1, 2, 3, 4, 1. 2, 3, 4,
5. 7,10, 1N 5,8 10 5, 7,10

FIGURE 13. Physical dimensions of T7-& family (Similar to TO-59) - Continued.
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NOTES:
1. Dimensions are in inches.
2. Metric equivalents are given for general information only.
3. Terminal three may be flattened and pierced, or hook type.
4. Orientation of terminals in relation to hexagon is not tontrolled.
5. Chamfer or undercut on one or both ends of hexagon is optional.
6. Threads shall meet the requirements of FED-STD-HZ8.
7. View 'A’ applicable.
8. View B’ applicable.
9. Symbol €D, shall nut exceed actual HF.
10. Lead designation, depending on device type, shall be as follows: -

Lead Bipolar
mumber transistor

1 Emitter
2 Base
3 Collector

11. Lead number three is electrically connected to case,

FIGURE 13. Physical dimensions of T-6 family (Simitar to 70-59) - Continued.
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PS
Symbol 1-7A T-7B Note ~al PS4
Min Max Min Max
o o0l 87| 0!l sar|e s \

o 4~ HF
wy | S0 .et0| 570 | .610 [ ‘i‘PZ I PSy |
HE 667 | .ea7 | eer | Lea7 |7 .y O )

W l [ LU Q'
N e
n 090 [ 150 | .os0 | .150
oan | .e40 | .a7s | .es0 | .87 |
” I OAH
PS 360 | .a15 | 30| .65 Ay — ]
1 ‘
PS 170 23] .70 | .213 su - — R
1 - - - . —_—
—i HT | L . 3 * | ]
o |.250-28 UNF-24 |[.250-28 UNF-2A | 6 T =l =
sL 422 | .ass | 422 | 455 SEATING l
PLANE y
su .090 .00 <0 '
o1 047 | o7z | .07 | L072
T4 066 | .o77 | .046 | .077
uo 220 | 249 | .220 | .269
Ay .27 .270
Notes (1, 2, 3, 4, 1, 2, 3, 4, é
5. 9. 10 5. 9. 10

FIGURE 14. Physical dimensions of T7-7 family. (Similar to T0-61)

123



NOTES:
1.
2.
3.

O 0~

0.

FIGURE 14.

Downloaded from http://www.everyspec.com

Inches
046
047
.072
.077
.090
50
170
.213
.220
249
.250

270

Dimensions are in inches.
Metric equivalents are given far general information only.
Terminal three may be flattened and pierced or hook type.
Orientation of terminals in relation to hexagon is not controlled.
Chamfer or undercut on one or both ends of hexagon is optional.
Threads shall meet the requirements of FED-STD-H28.

Three places.

MIL-5-19500J

APPENDIX F

mm Inches mm
1.17 325 8.26
1.1% .340 8.64
1.83 415 10.54
1.96 422 10.72
2.29 455 11.56
3.81 460 i1.68
4.32 570 14.48
5.41 610 15.49
5.59 HL0 16.26
6.32 A7 16.94
6.35 LB7 1745
4,86 873 22.23

Symbol €D1 shall not exceed actual HF.
iead designation, depending on device type, shail be es follows:

Lead 8ipolar
muober  transistor
1 Emitter
2 Base
3 Collector

Lead number three is electricaily connected to case.

Physical dimensions of T-7 family (Similar to 10-41) - Continued.
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Outline number

D-1a

D-1B

D-4D

b-5¢C

D-5p

c-3
c-4

{ c-6

(anode to stud)
(cathode to stud}
(anode to stud)
{cathode to stud)
(20 mil leads)
(20 mil leads)
(20 mil lesds)
(30 mil Leads)

(40 mil ieads)

L T0-254 (40 mil diameter leads)
. TO-257 (40 mil diameter (eads)

T0-258 (60 mil diameter leads)

DO-213AA

DO-213aB

MIL-S-195004

APPENDIX F

Similar to
JEDEC number

DO- 203AA(DO-4)
DO-203AA(DO-4)
DO-203A8¢00-5)
DO- 203AB(DO-5)
DO- 206AA(DD-7)
DO- 204AB(00-14)

DO-204AA(DO-35)

DQ-205A4 (00-8)

DO-205AB (DO-9}

bO-205AC (DO-3I0)

T0-258

Surface mount
Surface mount
Surface mount
Surface mount
Surface mount
Surface mount
Surface mount
Surface mount

Surface mount

125
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18
19
2Q
21
22
22
22
a2

23
24
25
26

Page

125
125

126

126

127

127

127

127

127
128-129
128-129
128-129
128-129
130

13

132

133

133

133

133

134

134

135

136

137
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Symbol D-1A D-1B Note f -@ c
Min Max Min Max |
co 505 .505 1 ~1 4
cog | .265 | 424 | 265 | 426 | 8 l w
b

CH .300 2505 . 300 -405

HF 426 h3T b2k 437

HT 075 A7 075 175 F_CD_— /—¢T
oad | 600 | .00 | .600 | .BOO _A] T )
s0__|.190-32 UNF-2A |.190-32 UNF-2 | 5 i T
st | 422 | .453 | .422 | .453
su 078 078 OAH
w | 163 | i8e | 163 | 180 ""‘i ' TI
of | 060 | .103 [ 080 | .103 | CH
Aq .250 .250 SU—i
HT
b . 250 250 \—’_l[ 1 P ub y
c | .o18 | 065 | .o18 | .0ss \_ 1 SL
SEATING ¥ ‘
Notes 1,2,3,4,6 1,2,3,4,7 PLANE
=] SD |e-

Inches mm Inches ]

.018  0.46 265 6,73

.060  1.52 L300 7.62

L0655  1.65 405 10.29

R R 422 AD.TR

.078  1.98 426 10.77

103 2.62 437 11,10

163 414 L453 11,51

ATS 648 505 12,83

189 4.80 .600  15.24

.90 4.83 LB00  20.32

250 6.35

NOTES:
1. Dimensions are in inches.
Metric equivalents are given for general informatien only.
. Orientation of terminals in relation to hexagon is not
controlled.
Chemfer or undercut on ong or both ends of hexagon is optional,
Threads shall meet the requirements of FED-STD-H28.
Anode shall be electrically connected to stud.
Cathode shall be electrically connected to stud.
o, shall not exceed HF.

M W

FIGURE 15. Physical dimensions of D-1 family. (Similar to DD-4)
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Symbol D-2A D-28 Note | C
Min Max_ | Min Max HF
[ .79 794
£ny 667 667 8
b
CH .450 ,450
) we | .67 | .687 | .667 | .687
a—— CD 4 —o!
oaH | .750  [1.000 | .7s0 |1.000 s— CD /—¢T
4
. sp  |.250-28 UNF-2A |.250-28 UNF-28 | S j
5L 422 453 | 422 | .453 A
su .090 .090
up ,220 .249 | 220 | .249 0AH
b .250 375 | .250 | .375 | A ‘
c 030 080 | 030 | .080 I CIH
HY 115 .200 | 115 | 200 SU _L_
. @t 140 75 | 1e0 | s HT T
Motes |1, 2, 3, 4,6 |1,2 3 4.7 ’
| SL
SEATING { |
o PLANE__ I
- SD -

Inches mm Inches mm
.030 0.76 375 9.53

—— .080 2.03 422 10.72

= T 090 2.29 .450 11.43
115 2.92 453 11.51
140 3.56 N..14 16.94
AT 4.45 687 17.45
.200 5.08 .730 19.05
.220 5.59 794 20.17
249 6.32 [1.000 25.40
.250 6.35

Dimensions are in inches.
Metric equivalents are given for general information only.
Orientation of terminals in relation-to-hexagen is not e

— e — . -

controlled.

Chamfer or undercut on one or both ends of hexagon is optional.
Threads shall meet the requirements of FED-STD-H28.

Anode shall be electrically connected to stud.

Cathode shall be electrically connected to stud.

CD.l shall not exceed HF,

FIGURE 16. Physical dimensions of D-2 family. (Similar to 0O-5)
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LL ~—1— BL —I- LL "
—EIE— — —S'EE—:.-[ @ ‘

LU“'IL— ‘:”*LU | \:n/ .

Symbaol D-3A D-38 D-3C D-3D B-3E Note

Min Max Min Max Min Max Min | Max Min | Max

BD -085 f .107 | .108 | .130 | .055 | .090 | 060 | .110 4.115 | .185 3

BL -230 } 300 | .230 | .300 | .120 | .200 |.125 | .215 1.130 | .195

Lo =018 | .022 | .018 | .022 | .018 | .022 |.027 | 032~} 035 | .042

LL |1.000 ]1.500 {1.000 |1.500 }1.000 [1.500 [.800 |1.300 (.900 |1.300

Ly .050 .050 050 050 -030 4
Notes 1, 2 1, 2 1, 2 1, 2 1, 2 . e —— e
Inches mm Inches mm Inches mm
.018 0.46 . 085 2.16 .195 4.95
.022 0.56 .0%0 2.29 .200 5.08
.027 0.69 107 2.72 .215 5.46
.030 0.76 .108 2.74 .230 5.84
.032 0.81 110 2.79 .300 7.62
.036 0. . 115 2.92 .800 20.32
-042 1.07 120 3.08 .900 22.88
.050 1.27 .125 3.18 1.000 25.40
.055 1.40 .130 3.30 1.300 33.02
S e e 080152 1B5 LT 12500 7 38,10
NOTES:
1. Dimensions are in inches.
2. Metric eguivalents are given for general information only.
3. sSymbol BD shall be measured at the largest diameter.
4. Within Ly lead diameter may vary to allow far flash, lead finish build-up, and minor

irregularities other than hest slugs.

FIGURE 17, Physical dimensions of D-3 family. (Similer to DO-7, DO-41, DO-35)
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-151r-h
[N 771003
T = 1 |.006] 0]
€~ o S -
e
SEE NOTE 8 o, T =St
b1l ! }
i
FH W EEEEEéEEE; - "'{}' SO
‘ | t \;
l o - = \/ TERNM 2
TERM 1} - I # e oy
L o SEATING
N
0AL PLANE
Inches mm Inches mm Inches mm inches mn
.050 1.27 310 7.87 B545 16.38 1.250 33.75
063 1.40 312 7.92 650 16.51% 1.443 36.65
L1000 2.54 350 B8.89 680 16.76 1.460 37.08
105 2.47 374 9.50 .735 1B.467 1.647 41.83
110 2. 375 9.53 749 19,02 1.688 42.88
125 3.18 395 10.03 750 19,05 1.949 49.50
156 3.96 420 10.67 755 19.18 2.500 63.50
A72 0 4,37 A425 10.80 793 20.14 3.250 82.55
187 4.7 437 11,10 .828 21.03 3.50 88.9
.230 5.84 499 12,67 1.000 25.40 3.875 98.42
.250 6,35 500 12.70 1.031 26.19 4.185 106.30
265 &6.73 .520 13.21 1.063 27.00 5.000 127.00
270 6.86 530 13.46 1.100 27.94 5.150 130.81
306 7.62 605 15.37 1.212 30.78 6.000 152.40
630 15.00 1.227 1.7 9.457 240.21
9.70 246.4

FIGURE 18. Physical dimensions of D-4 family. (Similar to D0-8)
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Variaticns (all dimensions shown in inches)

Symboi D-4AA Note D-4AB Note D-4AC Note D-4AD Note
Min Max Min Max Min Max Min Max
CH 2.500 4 3.250 4 2.500 4 3.50 4
EW 637 | .650 ? 530 | 755 | S 637 | 650 7 735 [1.000 :
HF 1.031 |1.063 1.212 [1.250 1.031 [1.063 1.647 |1.688
HT . 125 +300 3 .250 .630 4 -187 | .500 4 -5630 5 .
OAL_13.875 15.150 5.000 [5.000 4.185 15,150 9.457 |9.70
S .300 8 375 8 .312 8 2020 8

sD .375-24' LUNF-24 | 9 750-16 UNF-2A | © .300-20 UNF-2A 9 -750-16 UNF-2A

sy | .270 8 | .300 8 | .20 8 | .300 8

st | 605 | .645 .793_| .828 828 1.00  [1.100 | 4

) 105 156 605 | 125 .156

w | .312 | .37 660 | .749 425 | .499 660 | .750

c .050 | .110 063 | 172 .050°| .110 100 | .230

co 1.063 |4 1.250 1.063 4 1,460

0y 1.227 1.443 1.227 1.949
_e¢r | .250 ] .310 265 | .350 .250 | .310 .395_ | .420

Note 1,257 L2057 1, 2,5, 7 1, 2,57

NOTES:

1. Dimensions are in inches.

2. Metric equivalents are for general information only.

3. Dimensioning and tolerancing in accordance with ANSI Y14.5M-1982.

4. The body of the device with the exception of the hexagon and flexible lLead extensions Lies within
cylinder defined by CDq and CH, CDy not to exceed actual HF,

Chamfer or undercut on one or both ends of hexagonal base is optional.

Flexible lead.

Contour and orientation of terminal lug are optional. Square or radius on end of terminel is
optional .

8. Minimum flat.

9. Symbol SD is pitch diameter of coated threads, reference: Unified screw threads, ANSI B1.1-1982.

"{P‘UI

FIGURE 18. Physical dimensions of D-4 family (Similar to DO-8) - Continued.
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Symbal AA
Min Max
BL .935 545
_CH 269 260
Lo .035 .045
LL 0,500 |0.750
LO .150 BSC
LS . 150 BSC
MHO L6565 . 585
MHD 2139 149
TL -7%0 .A00
IT -040 L0850
Ty .535 | .545
NOTES:

2.

O W N

Downloaded from http://www.everyspec.com
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ot C H =0

—ny T e

\L —'/) 1 | AN y,
TERM 1 H l/ TERM 3 I
LL \ | |
| u l: I TERM 2 |
I
LS —we
LO o o
LD 3 PL -
Elz0.01a®[T]Y )
inches mm Inches mm
L035  0.89 .535  13.59
.040  1.02 545 13,84
045 114 665  16.89
050 .27 685  17.40
139 3.53 790 20.07
149 3.78 BOO  20.32
150 3.81 | 1.195  30.35
269 6321 1.235  31LsT
.260 6.60

Dimensions are in inches.

Metric equivalents are given for general information only.

Refer to applicable symbal list.

Dimensioning and tolerancing in accordance with ANSI Y14.5M-1982.

Included in dimensions D and E.

Methods used for electrical isolation of the terminals feedthroughs shall employ
materials that contain a minimum of 0 percent AL,Oq (ceramic).

FIGURE 19. Physical dimensions of T0-254.
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—T-
Symbol AA /—HHD o~ C H =am
b T} ————tnd @
Min Max / “"I""'"
BL 410 | .430 4 Y M
ch_ | 190§ .200 .
LD .025 .035 (—————\ —
LL .500 . 750 MHO TL |
LS .100 8sC 1 BL
MHD . 140 . 150
N\ '/ 1 »
MHO 527 537
TERM 1 TERM 3
1L | .e4s | .ses w
|
11 | .o35 | 045 ” ‘ TERK 2 I
™ 410 420 - I
LS
LO =
LD 3 PL
1. 010 ([ T ] ¥ (L))
Inches mm inches mm
025 D.64 410 10,41
035 0.89 430 10.92
045  1.14 .S00 12.70
100 2.54 527 13.3¢9
140 3,56 537 13.63
50 3L 645 16.38
190 4.83 665 16.89
.200 5.08 750 9.05

1. Dimensions are in inches.

2. Metric equivalents are given for general information only.

3. Methods used for electrical isolation of the terminals feedthroughs shall employ
materials that contain a minimum of 90 percent ALoOy (ceramic).

FIGURE 20. Physical dimensions of 10-257,
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Symbol AA
Min Max
BL :530 | .550
CH =260 | .270
. LD -055 | .065
LL .500 + 750
: LS .200_Bsc
MHD .155 - 145
_Mro | .97 | .707
TL 815 | .835
T .035 | .045
11 .585 | 4695
@
NOTES:
1.
2.
3.
4

Downloaded from http://www.everyspec.com
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MHD |- CH-=

///, g T T ettt

— T

H’m [

{
C

TERM 1 m TERH 3
LL ‘
I TERM 2 [
LS-—‘#
LO
LD 3 PL —o=f P
010 T|Y
Inches mm Inches mm
.035 0.89 .530 13.46
045 1.%4 .550 13.97
.055 1.40 .5685 17.40
.085 1.65 .695 17.65
.155 1.94 697 17.70
.165 4.19 707 17.96
.200 5.08 .730 19.05
.240 6.10 815 20.70
270 6.86 .835 21.21
.500 12.70

Dimensions are in inches.

Metric equivalents are given for general information only.

Included in dimension E and E.

Methods used for electrical isolation of the terminals feedthroughs shall employ
materials that contain a minimum of 90 percent ALy05 {ceramic).

FIGURE 21. Physical dimensions of T0-258.

133




Downloaded from http://www.everyspec.com

MIL-5-19500J

134

APPENDIX F
ool BL -
S
—ed EC T [ut— SEE etl}—— BD —
u—/ - _..-\
////“ 0\
I
— BD B
N ~—o -
Symbot D-5A D-58 p-5¢C D-5D
Min Max Min Max Hin Max Min Max
BL .168 .200 .e00 .225 .205 .245 . 165 .195
(4.27) | ¢5.08) | ¢5.08) | ¢5.72) | ¢5.21) | (6.22) | (4.19) | (4.95)
BD .oNn .103 137 L1148 .183 .202 .070 .085
(2.31) | ¢2.62) | ¢3.48) | ¢(3.76) | (4.65) | ¢(5.13) | ¢1.78) | (2.16)
ECT .019 .028 019 .028 .019 .028 .019 .n2s
(0.48) | ¢0.71) | ¢D.48) | (0.71) | (0.48) | ¢0.71) | ¢0.48) | ¢0.71)
s .003 .003 .003 .003
{0.0B) (0.08) (0.08) (0.08)
NOTES:
1. Dimensions are in inches.
2. Metric equivalents are for general information only.
3. Dimensions are pre-solder dip.
4. Minimum clearance of glass body to mounting surface on all
orientaticns.
5. Ceathode marking to be either a color band or four dots spaced 90° apart.
FIGURE 22. Physical dimensions of D5 surface mount family, square end surface mount.




Downloaded from http://www.everyspec.com

MIL-S-19500J

APPENDIX F

S
FSEE NOTE 51

'

ECT— p—— —  —ECT
et BL —
Dimensions
Symbol DO-213AA DO-213A8
inches Millimeters Inches Mittimeters

Min Max Min Max Min Max Min Max

BL .130 | 146 | 3.30 | 3.70 | .189 | .205 | 4.80 | 5.20

BD L063 | .067 | 1.60 | 1.70 | .094 | 105 | 2.39 | 2.66

ECT .016 | .022 | 0.41 | 0.55 | .016 | .022 | 0.41 | 0.55

s -001 min 0.03 min .001 min 0.03 min

NOTES:
1. Dimensions are in inches.
2. Metric equivalents are given for general information only.
3. Dimensions are pre-solder dip.
4. Cathode marking to be either a color band or four dots spaced 90° apart.
5. Minimum clearance of glass body to mounting surface on all orientations.

FIGURE 23. Physical dimensions of D0-213 family, round end surface mount.
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ORIENTATION 054 .024 -036 1yp

KEY 0a6™ [ .01 ”P'“I [‘;' r.ou
T !

.105 )}
.089% I
; -
= '125—-_— 2| .078 l i
s =1 o7y P
t 1 = BASE
.' 2 = EMITTER
3 = COLLECTOR
L 023
017
Inches mm Inches mm
016 0.41 071 1.80
.017 0.43 .a78 1.98
.023 0.58 .085 2.16
.024 0.61 .105 2.67
038 o.M 115 2.92
046 .17 125 3.18
.054 1.37
NOTES:
1. ODimensions are in inches.
2. HMetric equivalents are given for general information

anly.

FIGURE 246. Physical dimensions, surface mount C-3.
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Dimensions are in inches.

Metric equivalents are given for general information only,

Symbol
Inches Millimeters
Min Max Min Mex
BL .215 225 5.46 | 5.7
BLZ :225 5.7
__BW - 145 .155 3.68 | 3.93
BW2 2155 3.93
CH | .061 075 1.55 1.90
L3 -003 .007 | 0.08 | 0.18
LH | .029 064 0.74 1.12
LL1 .032 -048 | 0.81 1.22
LL2 072 .088 1.83 | 2.23 Ll
LS =045 .055 1.14 1.39 LLZ LL1
LW .022 .028 | 0.56 | 0.71
LW2 .006 .022 0.15 | 0.56
Pin |Trensistor [MOSFET Optocoupler
no.
1_|Collector |Substrate |Collector
2 |Emitter Source Cathode
3 |Base Gate Anode
4 IN/C Drain Emitter
NOTES:

'ﬁ*
A
A

iy
o S )
\SEE' DETAIL A

DETAIL A

The coplanarity deviation of all terminal contact points, as defined
by the device seating plane, shall not exceed .006 inch (0.15 mm)
for solder dipped leadless chip carriers.

FIGURE 25.

Physical dimensions of surface mount C-4.
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1 4
( ll .N' rﬂ—BL——'] --|Cl'l|-¢-
6 5
2 3

BLZ'-J

PIN 1 IDENTIFIER

;_[ . Ls1 ._[ L3

&
synbol Dimensions ts "LS2 LHZ——-I I____[
inches Millimeters 'k\\\\_ DETAIL A
Min Max Min Max w2 . EEML&
BL 240 250 6.10 6.35
BL2 el .250 2es 6.35
BW -165 175 4.19 [
BW2 A7 4. 44
CH 066 .080 1.68 2,03
L3 .003 007 0.08 0.18
Pin Transistor MOSFET Optocoupler
LH 026 (034 0.66 0.856 no.
LL1 .060 070 1.52 1.78 1 ICollector no. 1 (Drain no. 1 Anode
LL2 .082 .098 2.08 2.49 2 |Base no. 1 Gate no. 1 N/C
LS1 .095 -105 1.14 2.67 3 |Base no. 2 Gate no. 2 Collector
Ls2 -045 .055 1.14 1.39 4 |Coliector no. 2 |Drain no. 2 8ase
LW -022 .028 0.5% 0.71 5 |Emitter no, 2 Source no. 2 |Emitter
LW2 -006 .022 0.15 0.56 & |Emitter no. 1 Source no. 1 {Cathode
NOTES:

i. Dimensions are in inches.

2. Metric equivalents are given for general information only.

3. The coplenarity deviation of all terminal contact points, as defined by the device
seating plane, shall not exceed .006 inch (0.15 mm) for solder dipped leadless chip
carriers.

FIGURE 26. Physical dimensions of surface mount C-6.
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- APPENDIX G
CERTIFICATION REQUIREMENTS FOR RADIATION HARDNESS
ASSURED SEMICOMDUCTOR DEVICES

10, Scope. Requirements for line certification of radiation hardness assured (RHA) semiconductor
devices. This appendix is a mandatory part of the specification. The information contained herein is

R g | e

intended for compliance.
20. APPLICABLE DOCUMENT

20.1 Government documents. The following documents form a part of this appendix to the extent specified

herein.
HANDBOOKS
MILITARY
) MiL-HDBK-279 - Total ?_i e Hardness Assurance Guidelines for
Semiconductor Devices.
MIL-HDBK-280 - Neutron Radiation Hardness Assurance Guidelines

for Semiconductor Devices and Microcircuits.

(Copies of the handbooks required by contractors in connection with specific acquisition functions should
be obtained from the contracting activity or as directed by the contracting activity.)

30. RADIATION HARDNESS PROGRAM

30.1 RHA program. The manufacturer shall establish, implement, and maintain a RHA assurance program.
. The program shall demonstrate and assure that design, manufacture, inspection, and testing of semiconductor

devices are adeauate to assure rnrgnllnrgrp with standard, reference documents, and the detail anr]f!ggginn

e PRem= o= Ak bl
for RHA devices. 1f radiation testing is conducted cutside of the manufal:turer's facility, it shall be the

responsibility of the manufacturer to assure that radiation testing and the associated documents follow the
requirements specified herein.

The RHA tasks include but are not limited to:
8. Designation of & RHA manager or a project engineer.
b. Development of a RHA program plan,

c. Development of the RHA design, processing, assembly, testing, and inspection requirements.

d. Development of RHA records.

30.2 RHA management. The manufacturer shall identify a person or persons whose responsibility is to
implement, control, and coordinate all activities associated with the manufacturing of RHA semiconductor

devices.

30.3 RHA program plan. The manufacturer shall develop and document s RHA program plan for semiconductor
devices which details the tasks to be performed and identifies responsibilities for assuring the tasks are
carried out. The program plan shall contain, as a minimum these items:

a. Definition of the responsibilities of the RHA management.

b. fidentification of RHA critical factors in design, layout, wafer processing, and assembly of the
semiconductor devices.

¢. Preparation of manufacturing flow charts showing electrical and radiation testing, quality
verification points, end all the documents associated with RHA.
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d. Preperation of detailed radiation test procedures to meet the specified RHA requirements.

¢. RHA records to be maintained.

30.4 RHA design, processing, assembly, testing, and eguipment instructions. Device design, processing,
assembly, testing, and equipment related to RHA shall include the following items as applicable.

a. Critical layout rules.

b. Circuit design factors.

c. Critical processes.

d. Assembly, packaging, and handling critical to radiation hardness.

30.5 cChange control, gquality contral, training, and calibration instructions for RHA. The manufacturer .
shall have in effect documented instructions covering as a minimun these areas:

8. Procedure for implementation and control of chenges in device design, material, and processing
which may affect hardness of the device and for making the information available to the certifying
activity.

criteria, records, and frequency of use.

c. Training and certification of personnel engaged in radiation testing.

d. The calibration and maintenance procedures of radiation facilities, dosimetry, and equipment used "
in radistion testing. .

e. Traceability of radiation dosimetric devices to National Institute of Standards and Technology
(NIST).

30.6 Radiation test procedure. The manufacturer shall document a detailed radiation test procedure which
cmplies with the radiation r'equirements in accordance with group O of MIL-S- 19500 and in accordance with

. Awbail smantd fdantddama man mm mad ot ioan Saoss = [ [y ¥l 1 "3 19 )

agsociated detail specificstions. Guidelines on radiation testing are provided in RIL-HDBK- and

MIL-KDBX-280.

30.6.1 Ionizing radiation test procedure. lonizing radistion test procedure shall be conducted in
accordance with test method 1019 of MIL-STD-750. The procedure shall include:

a. Assembly of the dice using the same procedure of die attach, wire bonding, and packeging method
specified for the certified line. Manufacturer shall have available procedures for qualifying each
package type.

b. Conducting pre- and post-electrical test in accordance with the ossociated detailed specification
using a certified test program.

c. The manufacturer shall maintein a table or graph showing a monthly correction for the Cobalt-60
source decoy ond the radiotion time required to achieve the specified total dose at the device
location. The calibration of the source should be traceable to the NIST.

30.6.2 Neutron irradiation test procedure. MNeutron irradiation test procedure shall foliow the
requirements in test method 1017 of MIL-S$TD-750.
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30.7 RHA records. The RHA records listed below shall be maintained and be submitted upon request for the
review by the certification audit teem. Those records shall be retained for a minimum of five years after
performance of the inspection. As 8 minimum, the following records shall be maintained:

a. Records of radiation testing on wafer and wafer Lot for JANS or inspection lot for JANTX and
JANTXV. The records shall include the information on the test procedure and test results as

specified in test methods 1017 and 1019 of MIL-5TD-750.

b, Records of failed devices shall identify the device type, the wafer and the wafer lot for JANS or
inspection lot for JANTX and JANTXV, and the disposition of the parts. The failed devices shall be
data logged and this log shall be made svailable to the audit team.

c. The manufacturer shall document his RHA control procedure. As a minimum, group D for MIL-$-19500
post irradistion electrical parameter shall be read and recorded every six months on representative
product from the certified line.

d. Records shall document the initial design, material, processing, and assembly and all changes
affecting the hardness of the semiconductor device. Letters of approval by DESC to the above
changes shaii be maintained.

e. Records shall cover the scheduled calibration interval for each equipment item, the dates of
completion of actual calibration and certification.

f. A traceability system shall be maintained such that RHA semiconductor devices can be traced to a
specific wafer for JANS and inspection lot for JANTX and JANTXV, as epplicable.

g. Records of personnel training.

30.8 Marking. The manufacturer shall show the procedure which assures that conly those parts from the
wafer for JANS, or from the inspection lat for JANTX and JANTXV which passed the specified radiation level,

o il aad by bh- -------- e [P Y AN ‘l fmmm e
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40 RADIATION HARDNESS ASSURANCE PART MANAGER PROGRAM

40.1 Radiation hardness mssurance part manager (RHAPM). A certified company (e.g., original equipment

manufacturer (OEM)) who establishes a relationship with a component manufacturer for the sole purpose of
developing RHA semiconductors and has the responsibility to ensure compliancy of all manufacturing and
testing procedures. The certified company shall be {isted on the QPL as the manufacturer for the
semiconductor device specified. The RHAPM is responsible for setting up a control system to ensure all
requirements of the general and detailed device specifications are met.

40.1.1 Eligibility of participants. To be eligible to qualify a RHA part, a specification for the part
mist exist. Associated detail apc-.-fi:at.oﬁs are controlled and modified by DESC-ELDT. Participants s".aH

be certified on the basis of & facilities survey.

40.1.1,1 Preparation of the detailed device specification. After the parts selection and prior to a
third party agreement with a device manufacturer, the RHAPM must notify DESC-ELDT of his intent and request

that a deteiled device specification number be assigned. This can be accomplished in writing or by
submitting to DESC through the Military Parts Contral Advisory Group {(MPCAG) on a DD Form 2052 Non-standard
Parts Approval Request. In the justification section of this form the RHAPM will indicate a willingness to
prepare the JAN detailed specification. After the applicable parts control procedures have been followed
DESC-ELDT will assign a JAN detailed specification number or revision letter. The RHAPM will prepare the
preliminary draft and submit it to DESC-ELDT. This preliminary draft does not have to be complete. It may
have blank tables, figures, and 1t may be group D only, but it must be in the correct JAN detailed device

specification fnrm::f A& copy of this format is available from anvy of the technology representatives within

catl ~ Lopy g R L i FRLNNLLIOGY represonialives

DESC-ELDT (see flgure 26).

40.1.1.2 Participants preparation for certification. All participants shall comply with the RHAPM
management plan and all applicable requirements as specified in 3.4 and 40.,3.1 herein. Qualification of RHA
devices shall comply with the provisions in 4.5 herein. €l shall comply with the provisions of 4.7 and
40.3.1 herein.
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RHAPH
SPECIFICATION RHAPH PREPARES
DEVELOPHENT FLOW FINAL DRAFT AND
- * SUBMITS TO DESC-ECT FOR
DESC-ECT ASSIGNS pupo et
SPECIFICATION
NUMBER ,
RMAPM PERFORMS SPECIFICATION REVIEN CYCLE: ’
CHARACTERIZATION
DESC-ECT REVIEWS FINAL
AND SUBMITS RHA DATA DRAFT AND COORDINATES
RHAPM PREPARES ALL SPECIFICATION
PRELIMINARY DRAFT CHAMGES NEEDED FOR
‘OR REVISION OF PUBLICATION
ESTABL ISHED (THIS REVIEW CYCLE
SPECIFICATION TAKES APPROXIMATELY 90 DAYS)
DESC-ECT & DESC-EOT REVIEWS DATA
AND PRELIHINARY DRAFT SPECIFICATION DEVELOPEMENT
DESC-ECT PROVIDES COMMENTS COMPLETE
T0 RHAPM

FIGURE 27. Specification development flow.

40.2 RHAPM product assurance requirements. The RHAPM product assurance program shall assure that the
design, processing, assembly, inspection and testing of semiconductor devices comply with this specification
and the applicable detailed specification. This program shall not require ownership of all manufacturing
and testing facilities and establishes additional requirements for the sole purpose of developing a standard
RHA product. As a minimum the RHAPM shall document the relationship as follows:

a. Individual responsibilities.
b. Product reliability.

c. Product quality.

d. Traceability.

e. Individual lisbility.

f. Data support.
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g. Part marking.

h. Lot integrity of RHA product.

i. Testing (e.g., certified and qualified to MIL-5-19500).
A RHAPM must maintain an active working relationship with the device manufacturer, the Defense Electronics
Supply Center (DESC), and the Systems Program Office (SPO). These relationships will constitute a
partnership between the RHAPM, the device manufecturer, and the Government to insure the availability of
high reliable standard RHA product to be used in more than one Department of Defense (DoD) system.

40.2.1 Management review. The RHAPM product assurance program shall be reviewed ot appropriate intervsls
by responsible management to ensure RHA performance, product reliability, and the effectiveness of the
established program. Records of management review shall be maintained covering the following minimum areas:

a. RHA design (when needed).

b. RHA baselines.

c. RHA characterization.

d. Process change control.

e. RHA testing (MIL-STD-750 test methods).

f. RHA Test laboratory suitability (ELST).

g. Development of detailed device specifications (ELDT).

40.2.2 Management plan. The management plan shall be established in accordance with 3.4.2 herein and
submitted to the qualifying activity prior to a survey. It shall serve as a basis to demonstrate to the
qualifying activity that the RHAPM has an understanding of a complete RHA product assurance program. As
exemplified by its documentation system, is adequate to assure compliance of its product with the applicable
specifications and quality standards. The management plan.shall contain, as a minimum, these items and they
shall be availsble for review at all sites:

a. Functional block diagrams.

b. HManufacturing flow charts by technology.

c. Exemples of documentation as required by 40.2 herein.

d. Examples of records as required by 40.2 herein.

e. Examples of internal and device manufacturer audit activities.

f. Examples of ppm/spc monitoring.

40.3 Certification requirements. Only RHAPM certified companies may develop RHA products listed on part
I1 of the QPL (QPL-19500).

40.3.1 RHAPM certification. 8efore an OEM can be considered as a RHAPM, he must demonstrate the
capablllty to control and manage radlatlon hardened product This can be accomplished through a

e i mnslam mafoi: ad aon PRy b i LY

pre-cer tificetion review and certification audit (see ngure 48
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40.3.1.1 Pre-certification review. The pre-certification review of the OEM’s management plan shall
address the following:

a. The interface between the RHAPM and the third parties.
b. The availability of RHA product to other programs.
c. Methods for procurement, storage and delivery.

Upon completion of this review the OENM shall receive s authorization to pursue certification as a RHAPM.
After receiving authorization the potential RHAPM has one year to establish a qualificaticn plan and develop
third party relationships with subcontractors.

40.3.1.2 RHAPM certification and laboratory suitability. After the third party relationships have been
established the qualifications branch (DESC-ELST) must be notified and qualification milestones,
certifications, and laboratory suitabilities, must be established. Laboratory suitability shall be obtained
from DESC-ELS for all facilities designated to perform RHA characterization and QCI. A list of laboratories

being used shail be submitted to DESC-ELS. it will be the responsibility of the RHAPM to insure each RHA
test facility maintains suitability. The RHAPM will be responsible for the QCl. QcCl shall be part of the
RHA baseline and shall be performed as specified in the general and detailed specifications.

40.3.1.2.1 charscterization. The RHAPM must be responsible for the performance of all RHA

characterization, This includes all known and testeble radiation effects. As a minimum characterization
shall include the folliowing test methods:

a. Neutron Irradiation (MIL-STD-750, test method 1017).

b. lonizing Radiation (MIL-STD-750, TOTAL DOSE test method 1019).

¢. Dosz Ra

d. Single Event Effects - Gate Rupture (JEDEC standard XXXX).
All characterization shall be to the device capability (not the sysatem capability) under worst case
conditions for the device technology and design. Data will be to functional feilure or to a level of
irradiation which best represents the product capability. From this data, endpoint electrical parameter

limits shall be established. The detailed device specification shall represent these limits in the
appropriate test tables.

40.3.1.2.2 Baselines. The RHAPM shall establish the RHA baseline and insure the device manufacturer

maintains the manufacturing controils in accordance with this baseline. Any changes to the baseline must be
coordinated through the RHAPM and reported to the qualifying activity (DESC-ELST).

40.3.1.2.3 QPL. In order to be listed as a source, on the QPL, the RHAPM must receive from DESC the
following:

a. Certification: wafer fabrication, assembly, and test.
b. Suitability; test laboratories and radiation facilities.

40.3.1.3 Retention for RHAPM. This listing requires that the RHAPM shall maintain the following
documentation:

a. Annual retention reports.
b. Self-audits.

c. Annual recertification/resuitability (class S).
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wv€1:
| |
OEM APPLIES FOR
RHAPM CERTIFICATION T NOTE 2
AND | |
SUBMITS MANAGEMENT | |
PLAN I Is |
T0 DESC-EOT I PRODUCT LINE |
I JAN AND/OR I
STEP 1 I HIL-$TD-750 |
| CERTIFIED I
I quesy 3 !
PLAN IS NO | i
ACCEPTABLE : NO YES :
| I
. QUEST 1 1 YEAR |
DESC-ECT AUDITS |
YES 3 (HAXTHUM) SUBCONTRACTORS | —= )
| (QUEST 2, STEP 10} |
OEM SELECTS I I
SUBCONTRACTORS | STEP 11 |
& SUBMITS MILESTONES ————————— e ——— ‘—————
STEP 2 ‘ CORRECTIVE Y
_ ACTIONS | DESC-ECT ISSUES 190
DESC-ECT AUDITS AP:Egg!EgTBY AUTHORIZATION
0En STEP 7
STer 3 STEP 1:{
. CORRECTIVE !
AUDIT IS ACTIONS RHAPH SUBMITS
ACCEPTABLE APPPROVED BY TEST REPORT
DESC-ECT
STEP 8
OUEST 2 STEP 10
YES '
! NO
OEM RECEIVES
FROM DESC-€OT |—m=l SNECOL RACTORS
RHAPHM CERTIFICATION IS TEST REPORT
STEP 6 | ACCEPTABLE
STEP 4
QUEST 4
RHAPM APPLIES FOR
JAN QUALIFICATIONS
SUBMITS PRGCESS FLOW
AND TEST PLAN RHAPM [S LISTED
STEP S ON QPL
STER $
NOTES:
1. The product development flow is as follows:
Step 1. OEM applies for certification as a RHAPM. At this point DESC-ELST

will request a management plan (see 40.2.2 herein) be formulated and
presented to the certifying activity (DESC-ELST and DESC-ELBT).

. FIGURE 28. Product development flow.
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NOTES - Continued

Question 1, The certifying sctivity will review the management plan. When all problem areas have
been resolved the OEM may be considered as a potential RHAPM. Upon atceptance of the

management plan the potential RHAPM will have up to 1 year to accomplish step 2
herein.

Step 2. The potential RHAPM establishes relationships with subcontractors and submits a
detailed outline of these relationships (see 40.1.1.2 herein) to the certifying
activity for review. This outline must include qualification milestones.

Step 3. The certifying activity reviews potential RHAPM‘s product assurance program,
management plan and verifies by auditing the potential RHAPM's procedures to insure
compliance to  MIL-5-19500 and ail of appendix G.

Question 2, After reviewing all audit data the certifying activity will issue RHAPM
certification. If there are any unresolved issues step 10 must be completed before
certification can be igsued.

Step 4. DESC-ELST issues RHAPM certification (see 40.3 herein). The RHAPM’s management plan
is implemented.

Step 5. Product {ine, RHA characterization, lab and device manufacturer are selected. The
RHAPM is responsible for maintaining compliance to MIL-STP-750 and MIL-5-19500 by
it’s subcontractors. It is alsoc the RHAPM’'s responsibility to insure that it’s
subcontractors procedures and documentation meet the baseline established within the
RHAPM’s management plan (see 40.2 and 40.3 herein).

Step 6. RHAPM will prepare preliminary draft specification for submission to GESC-ELDT.
After the detailed device specification has been approved and dated the RHAPM applies
for device qualification (see 40.1.1.1 and figure 26). This application must include P
a process flow and test report. .

Question 3. Befaore a 19D authorization (step 7) can be issued all device fabrication and assembly
mest be JAN and/or MIL-STD-750 certified and all test facilities must have received
suitability from DESC-ELS. If not Step 11 must be completed.

Step 7. DESC-ELST issued 190 authorization. ihis qualification test notification (DESC Form
190) outlines the product to be tested, testing to be performed, sample sizes, and
test locations.

Step 8. The qualification data test report is submitted to DESC-ELST for evaluation and
review,

Question 4. If all qualification data is in accerdance with MIL-$-19500, the detailed device
specification, and the RHAPM’s management plan QPL listing is authorized. If not
Step 12 must be completed.

Step 9. The RHAPM is listed in the MIL-S-19500 QPL as the source of supply for the JAN RHA
device.
Steps 10 If questions 2 and 4 are "NO", DESC-ELST will evaluate proposed corrective actions.
and 12. These corrective actions must be implemented and approved

before the next step can be accomplished.

Step 11. ALl subcontractors must be certified or have received from DESC-ELS laboratary
suitability {(see 40.3). If the answer to Question 3 is “NO", DESC-ELST must perfarm
an audit of the facility in question. Any deficiencies requiring corrective action
must be 1npiemented and approved prior to granting manufacturer certification or

lahoratory suit

hil |I-u foean miactrine 2 amd starm 10Y
PERIOTaiory sSu ol iy
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2. Question 3 may be answered at any time within the certification process, but if the answer

is "NO" step 11, question 2 and step 10 must be accomplished before qualification testing
can be authorized.

FIGURE 28. Product development flow - Continued.
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DISCRETE SEMICONDUCTOR DIE/CH!P LOT ACCEPTANCE

10. SCOPE

10.1 Scope. The purpose of this appendix is to establish minimum standards for screening, qualification,
and sample testing of JANHC and JANKC unencapsulated discrete semiconductor devices (die/chips) for use in
military hybrids. Except for chips qualified under the provisions of 40.3.2, JANHC and JANKC qualification
is only valid if the manufacturer maintains QPL status for the packaged device. In the event of conflict
between this general specification and the associated detail specification, the detail specificatien shall
govern. This appendix is a mandatory part of the specification. The information herein is intended for
compl iance.

20. APPLICABLE DOCUMENTS. This section is not applicable to this eppendix.
30. ODEFINITIONS

30.1 Definitions,

Date code: Seal week of the QCI packaged samples.

Die/chips: Unencapsulated discrete semiconductors. The term chip is interchangeable with the term
die.

Manufacturer: Original wafer fabricater.

Identification: The designations JANHCAZ2NXXXX or JANKCAINYYYY applies to die supplied to this
specification.

JANH [ A 2N or 1N 00X
ldentification number
Component designator
Alpha identification indicating unique design
assigned by the detail specification (see 40.6)
Identifies an unencapsulated device
High reliability product assurance level for
unencapsulated device.

JANK [ A IN or 2N YYYY

Identification number

Component designator

Manufacturers alpha identification indicating source
of supply assigned by the detail specification

Identifies an unencapsulated device

Space product assurance level for unencapsulated
device
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Wafer lot: A wafer lot shall consist of only semiconductor wafers subjected to each and every process
step of masking, etching, deposition, diffusion, metallization, etc, as a group. Each wafer lot shall
be assigned s unique identifier which provides traceability to all wafer processing steps. If any
portion of the lot is subjected to rework of masking, etching, deposition, diffusion, or related
processes, that portion shall be re-identified with a different wafer lot number with identification
maintained back to the original lot, Wafer lot records shall identify all JANHC and JANKC device
inspection lots formed from the wafer lot.

Inspection Llot: An inspection lot shall consist of all dice from a single wafer lot which are
submitted for QCI at one time (see 4.2). The inspection lot may consist of a collection of sublots of
different PINs. Only one QCI is required for each inspection lot, but each sublot must meet the
requirements of table X, step 1 for JANKC and table X1, step 1 for JANKC.

40. REQUIREMENTS
40,1 General. Semiconductor die shall conform to the reguirements contained herein.

40.2 Screening. Semiconductor die shall be 100 percent screened in accordance with 50.2 prior to
qualification, QCI, and shipment.

40.3 oualification. Qualification must be performed by the original wafer manufacturer. JANHC
qualification will only be granted to a manufacturer who has a MIL-5-19500 qualified facility. JANKC
qualifications will only be granted to a manufacturer who has been MIL-5-19500 qualified to manufacture JANS
products.

40.3.1 Qualification requirements. Manufacturers who are on the QPL for a JANTX or higher level for a
PIN will be granted qualification for the JANHC chip of the same PIN upen successful completion of QCI eon
the first lot of JANHC devices. Manufacturers who are on the QPL for the JANS packaged devices, will be
granted qualification to the JANKC and JANHC of the same PIN upon completion of QCI on the first lot of
JANKC devices,

40.3.2 Alternate gualification requirements, Manufacturers who are not on the QPL for the packaged
device, but are JANS qualified, will be granted qualification of & JANHC or JANKC part when the requirements
of 40.3.2a through 40.3.2f are met.

a. The manufacturer must have GPL on a device of similar function and technolegy. For the purpose of
this specification, examples of functions sre: signal transistor, zener diode, power transistor,
darlington, transient suppressor, or their identifiable circuit function. The term technology will
include: DMOS, VMOS, diffused junction, alloy junction, JFET, and all other pertinent
technological descriptions of the device design.

b. Qualification testing-for JANHC shall consist of QCI testing in accordance with table X and
periodic testing as required by 50.3.5 and table XII.

c. GQualification testing for JANKC shall consist of QCI testing in accordance with table X! and table
Xil.

d. Sample devices to be tested for qualification under this option will be assemhled in packages which
sre thermally equivalent to the device package shown on the applicable detail specification.

* e. The dices are manufactured on JANS qualified wafer fab line.
f. Manufacturers seeking qualification under this option shall submit Form 34D showing the die/package

combination which is proposed for qualification and QC! testing and data substantiating compliance
with the requirements of 40.3.2s and 40.3.2d ebove.
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40.4 Quality assurance provisions. OCI shall be performed on each inspection lot subsequent to
qualification.

40.4.1 JARHC and JAKKC assembly. When a portion of a wafer lot intended for JANHC is assembled, tested,
and accepted through QCI as JANTX or higher devices, the remainder of the wafer lot shall be qualified for
JANKC without further OCI testing. When a portion of a wafer lot intended for JANKC is assembled, tested,
and accepted through QCI as JANS devices, the remainder of the wafer lot shatl be qualified for JANKC
without further QCl testing. This applies only if the following conditions are met: All PDA requirements
of table II, step 11, and step 132 were met on the first submission; the group A sample plen of subgroups 2,
3, and 4 passed on the first submission; the JANC die is identical to the packaged die in all respects; and
the assembled lot contains only dice from the JANHC or JANKC intended wafer lot, While awaiting the results
of the assembled QCl lot, the remaining portion of the wafer Lot intended for JANHC or JANKC shall be stored
in accordance with 50.4.

40.4.2 Alternate flow. When no dice from JANHC or JARKC inspection lot are assembled as JAN branded
packaged devices, devices, or the JANHC and JANKC dice are configured differently from the dice in the JAN
branded packaged devices (e.g., different metallization), then OCI of the JANHC and JANKC inspection lot in
accordance with 50.3 is required.

40.4.3 JANHC multiple sublots. When the JANHC die lot is divided into multiple sublots which differ only
in the metallization schemes, samples from all sublots must conform to step 1 of table X and 50.3.2 through
50.3.4 herein, Confarmance to the requirements of 50.3 herein may be demonstrated with a sample from a
single sublot.

40.5 Performance characteristics. The electrical performance characteristics of semiconductor die shall
be as specified in the associated detail specification.

40.6 Design and construction. The design, construction, and physical dimensions of the semiconductor die
shall be in accordance with the requirements of MIL-5-19500 and with 40.5.1 through 40.6.3 and shall be
identical to the qualified die except that metallization may be varied to suit various bonding and die
attach methods. A completed form 36D and die topography, including dimensions, pad locations, and
metallization descriptions (die map)shall be submitted to the qualifying activity prior to qualification. A
unique design identifier as part of the PIN shall be assigned based on any of the following differences:

a. Die size, height, width, and length.

b. Bond pad size.

¢. Bond pad location.

d. Bond pad metal.

e. Backside metel.

40.6.1 Bonding pad. The bonding pad size, location, and electrical function shall be in accordance with

the applicable associated detail specification. The minimun bond pad dimensions shall be 3 mils unless
approved by the qualifying activity.

40.6.1.1 Metallization integrity. The bonding pads shall be metallized and suitable for bending as
specified in the associated detail specification and shall meet the requirements of 50.3.2.

40.6,2 Backing material. The backing material shall be as described in the associated detail
specification, and meet the requirements of 50.3.4.

40.6.3 Glassivation. Glassivation requirements of 3.6.6 of MIL-5-19500 apply.
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50. QUALITY ASSURANCE PROVISIONS

S0.1 General. The screening and QC1 (see 40.2 and 40.4) of semiconductor die shall be performed at a
qualified domestic facility.
50.1.1 Responsibility for inspection. The supplier { i the
inspection requirements as specified herein and in the associated detail specificati

—4

50.1.2 Retention of records, The supplier shall maintain adequate records of all examinations,
inspections, and tests accomplished in accordance with the requirements specified herein and in the
associated detail specification. Records, including variables data, shall be retained in accordance with
4.9 of RIL-5-19500.

50.2 Screening. The die/chip screening shall be performed prior to acl of 50.3 and shall consist of the
following.

50.2.1 Electrical probe test. Probe tests shall be performed on 100 percent of the semiconductor die.
Test limits and conditions shall be chosen by the supplier to demonstrate that there is compliance with all
the electrical characteristics specified by the associated detsil specification. This ellows the supplier

to assign test values or test details which differ from the associated detail specification requirements.

50.2.2 Visual inspection. AlL oCI samples shall be visually inspected in die form prior to submittal for
assembly of the quality conformance testing samples. The remainder of the inspection lot shall be 100
percent visually inspected at any time prior to shipment. All visual inspections shall be performed in
accordance with the applicable methods specified in MIL-STD-750.

50.2.3 JANKC wafer lot inspection. For JANKC, wafer lot inspection requirements of 4.3.1.2.2 of
MIL-S-19500 shaill apply.

ouality conformance inspection.

TABLE X. Electrical samplipg for JANHC.

Step Inspection Associated detail Sample
specification reference plan
1. Electrical tests 1/ 2/ Group A, subgroups 2, 3, &, n=10, c = 0
and 7
2. Burn-in Step 12 of JANTX screening
table
3. End-points 2/ Group A, subgroup 2 n=10, c=0

1/ MIL-5-19500, group A table. Group A test conditions and Limits shall be as specified in
the associated detail specification.
2/ Dbats from steps 1 and 3 shall be read and recorded.
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TABLE X1. Electrical sampling for JANKC.

Step Inspection Associated detail Sample
specification reference plan
(JANS)
1. Electrical tests 1/ 3/ Group A, subgroups 2, 3, 4, 5, n=10,c¢c=20
6, and 7
2. HTRB Step 10 of screening table
3. DC test 2/ 3/ Step 11 of screening table n=10,c=0
4. Burn-in Step 12 of screening table
5. End-points and delta 2/ 3/ Step 13 of screening table n=10, ¢ =10
calculation
1/ MIL-S-19500, group A table. Group A test conditions and Limits shall be as
specified in the associated detail specification.
2/ Deltas shatl be required when specified in the screening table of the applicable
associated detail specification.
3/ Data steps 1, 3, and 5 shatl be read and recorded.
TABLE XII. Periodic tests and continuation of JANKC QCl.
Step Inspection Associated detail specification Sample
reference plan
1-1 Temperature cycling Group B, subgroup 3 (S level)
1-2 Surge Group B, subgroup 3 (5 level)
1-3 Electrical measurements Group A, subgroups 2, 3, 4, n=10,¢c=0
and 7
2 Thermal resistance Group B8, subgroup & n=10,c=0
341 Operating life 1/ Step 12 of screening table. n=10, ¢ =0
(S level) t = 1,000 hours
3-2 Electrical measurements st Step 13 of screening table. nz 40, c =0
1,000 hours (S teveldy 2/

1/ Devices from step 4 of table X may be continued to 1,000 hours to fulfill
2/ omit Z2g,,.
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TABLE XIII. Storage life verification tests. 1/

Inspection

a. Electrical tests at +25°C, group A, subgroup 2, n = 10, ¢ = 0

b. Bond pull (see 50.3.2) 1y n=10,¢c=0

c, Die shear (see 50.3.4) 1/ n=5,¢c=210

1/ Separate samples may be used for steps b and c.

1f the devices pass the above criteria, then the Lot has passed the storage life verification tests.

* 50.3.1 Packaged sample tests. A random sample shall be selected from each inspection (ot. The
manufacturer may, at his option, perform evaluation of the wafer lot prior to submitting for QCl. The
evaluation samples may not be used for any QCI requirements or test. For JANKC, at least 2 die from each
wafer and at Least 10 die from each wafer lot shall be selected, to build the packaged samples.

50.3.1.1 Pre-cap visual. A pre-cap visual inspection in accordance with the applicable methods specified
in MIL-STD-750 shall be performed to remove assembly induced defects.

$0.3.1.2 Packaged sample identification. The packaged sample shall be marked or lebeled in accordance
with the following priority:

a. Serial numbers, if required for delta measurement unit identification.
b. Device PIN.
c. Inspection lot rumber or date code.

50.3.1.3 Sample acceptance. The specified sample size shall be processed through the test sequence
specified in table X for JANHC and tables XI and XII for JANKC. If the test sample fails the criteria of
the applicable table, the lot shall be rejected. I1f & failure is attributed to packaging or handling
defects, ESD, equipment malfunction, or operator error, these samples shall be verified by visual inspection
or failure analysis. Upon verification of such defects, the test sample may be replaced in accordance with
4.4.2 of MIL-S-19500. In addition, all quality conformance inspections lots must complete the tests of
50.3.2 through 50.3.4.

50.3.2 Hond pull. Wire bond pull shall be performed according to MIL-STD-750, method 2037, condition A.
Wire bond samples must have been baked to any of the conditions listed in table XIV. Five devices minimum
with 10 wires shall be tested with zero rejects allowed. If one reject is found, resubmittal is allowed
using 10 devices minimum and 20 wires with zero rejects. Failures which are not related to the integrity of
the die do not constitute failure of the lot and such failures may be replaced with additional packaged
devices and resubmitted for bond pull after verification. It is permissible, but not required, to use
devices from tables X and XI.

* 50.3.3 Temperature cycling. Temperature cycling shall be performed in accordance with MIL-STD-750,
method 1051, condition C. Sample size shall be 10 pieces. Failure criteria shall be group A, subgroup 2,
Wwith zero rejects allowed. 1f one reject is found, resubmittal is allowed using double the sample size with
zero rejects. Failures which are not related to the integrity of the die do not constitute failure of the
lot and such failures may be replaced with additional packaged devices and resubmitted for temperature
cycling after verification. It is permissible, but not required, to use devices from table X or table XI.
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* 50.3.4 Die shear. Die shear shall be performed in accordance with MIL-STD-750, method 2017, condition A.
Five samples that have completed table X or table XI (unless the test is for table X111 verification
testing) and temperature cycling, shall be tested with zero rejects. If one reject is found, resubmittal is
allowed using 10 devices with zero rejects., Assembly related failures which are not related to the
integrity of the die do not constitute failure of the lot and such failures may be replaced with additional
packsged deviceg and resubmitted for die chear after verification,

50.3.5 Cchip qualification., Chips qualified under the optional procedure of 40.3.2 must successfully
complete the periodic testing shown in table XII as required by 4.7.6 of MIL-5-19500. For the purpose of
this appendix, the requirement stating that the devices be fully marked shall be waived and the requirements

of 50.3.1.2 herein shall apply.

50.3.5.1 Periodic testing. All devices tested to table XI! requirements shall have passed step 1 of
table X. Devices which have been subjected to teble X or table X1 testing can be used for table XI11

testing.

50.3.5.2 Separate samples. Separate samples may be used for test groupings 1-1 through 1-3, 2, and 3-1
through 3-2 in table XI!. Samples for each test group must be tested seguentially within the group.

tapie All. 2800LES TOI 24D 1est glralald cd scuuc

S50.4 Storsge. Prior to acceptance, dice shall be stored in a dry nitrogen atmosphere. After lot
acceptance, the inspection lot die may be stored in dry nitrogen or other inert stmosphere. When storage
time exceeds 36 months after QCI completion, a sample shall be assembied and tested ss specified in table
XIII. The manufacturer may submit an alternate procedure for stornge of semiconductor die for approval by

the qualifying agency.

&0, PACKAGING

60.1 Packaging. All semiconductor die shall be packaged in individually lidded containers. For ESD
sensitive devices (classes I and Il) conductive or anti-static containers shall be required with an external
conductive field shielding barrier. Stacking of containers without lids shall not be allowed. The supplier

may submit an alternate procedure for packaging of die for approval by the using activity. Protective
packaging of ESD shall be mandatory.

60.2 Container marking. The following information shall be marked on each container of semiconductor
die:

a. Type designation.

b. Applicable detail specification number.

c¢. Manufacturer’s logo or designation symbol.
d. Lot identification code.

e. Quantity.

f. ESD symbol, in accordance with 3.7.3.1 of MIL-S-19500 herein.
g. Date code.

h. Verification date code (see 40.2.1).
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60.2.1 Date code for verification. Lots that had storage Life verification tests in accordance with
table XIII shall have a second date code identifying the date of the verification tests. This date code
will be followed by the suffix letter V (identifying verification).

60.3 cCertificate of conformance. The certificate of conformance shatl be in accordance with 3.3.1 of
MIL-S$-19500.

TABLE XIV. Age-time and temperature.

Condition Minimal time Temperature 1/ .
A 1 hour 300°c
B 2.5 hours 275°C ®
c 8 hours 250°C
D 25 hours 225°¢C
€ 90 hours 200°¢c
F 400 hours 175°¢C

17 +10°¢, -5°c.
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FIGURE 29. MIL-S-19500 appendix H flowchart.
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