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1. SCOPE

1.1 Scope. This specification establishes the general performance requirements for semiconductor
devices. Detail requirements and characteristics are specified in the associated specification. Four
quality levels for encapsulated devices are provided for in this specification, differentiated by the
prefixes JAN, JANTX, JANTXV, and JANS. Seven radiation hardness assurance (RHA) levels are provided for the
JANTXY end JANS guality levels. These are designated by the letters M, D, L, R, F, G, and H following the
quality level portion of the prefix. Two guality levels for umencapsulated devices are provided for in this
specificatign, differentinted by the prefixes JANHC and JANKC.

1.2 Description. This specification contains the performance requirement and verification methods for
semiconductor devices. The main body specifies the performance requirements and requires the manufacturer
to verify that their devices are capable of meeting those performance requirements. Appendix A conrains
definitions of terms used throughout the specification. Appendix B contains abbreviations and symbols.
Appendix C contains the statistical sampling and life test procedures. Appendix D contains the quality
system requirements. Appendix E contains the standard verification flow for encapsulated devices. Appendix
F contains the certification requirements for Radiation Hardness Assured semiconductor devices. Appendix G
contains the standard verification flow for unencapsulated devices. Appendix H contains critical interface
and materials for semiconductor devices.

1.3 Identification. The part numbering schemes are as follows:

a. The Part or Identifying Number (PIN) for encapsulated semiconductor devices furnished under this
specification is formulated as follows:

JANGOG A XN oy
JAN brand and RHA designator Compdnent identification Suffix
quality level (see 1.3.3) designation number letters
(see 1.3.1) (see 1.3.4) {see 1,3.5) {see 1.3.6)

Benefi?ial comments (recommendations, sdditions, deletions) and any pertinent data which may be of use in [
improving this document shouid be addressed to: Defense Eiectronics Supply Center, ATTN: DESC-ELD,
1507 wilmington Pike, Dayton, OH 45444-5765, by using the Standardization Document !mprovement Proposal

mmmmmmmmmnt or by letter,
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b. The PIN for unencapsulated semiconductor devices furnished under this specification is formulated
as follows:

JAN brand and RHA designator Component identification suffix
quatity level (see 1.3.3) designation number letters
(see 1.3.2) (see 1.3.4) tsee 1.3.5) (see 1.3.6)
1.3.1 Quality level for encapsulated devices. The quality levels for encapsulated devices includes the

JAN brand and associated modifiers as applicable {denoted by "0QQ" in 1.3). These quality leveis from the
lowest level to the highest level are JAN, JANTX, JANTXY, and JANS., JANS is intended for space
applications.

1.3.2 auality level for unencapsulated devices. The quality levels for unencapsulated devices includes
the JAN brand and associated modifiers as applicable (denoted by »@C" in 1.3). JAKKC is intended for space
applications and JANHC is intended for standard military applications.

1.3.3 RHA desiganator. The RHA designator is a letter which identifies the applicable RHA level as
defined in apperdix F (denoted by "A"™ in 1.3). The RHA levels from lowest to highest are M, D, L, R, F, G,
and H.

i.3.4 Component designaiign. Semiconducior devices are identified by the prefix ¥XW%. The "K# witl
usually be a number that is one less than the number of active element terminations.

1.3.5 ldentification number. 1t is recommended that each type of semiconductor 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
Association. The assignment will provide the component designation and the identification number.

1.3.6 Suffix 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, R, 5, W numoered {nonsuffix) device.

M - - - = - - =-=---=--- indicates matching of specified parameters of separate devices.

R R R A Indicates reverse polarity packaging of the basic numbered device.

LorS------+---=-=-- Indicates that the terminal leads are longer or shorter,

respectively, than those of the basic numbered device.

U = - - == -===-=-=-=--= Indicates unleaded or surface mounted devices.

UR - - = = - = = - =« = - - - - Indicates unleaded or surface mounted (round end cap diodes).

Us - = - = = - = = - - - - - - Indicates unleaded or surface mounted (square end cap diodes).

B L B R Indicates metallurgical bond.

Suffix Letter(s) are used and marked on the device only when specific device types are covered by the
applicable associated specification requiring the suffix letters (see 3,10.8).

2. APPLICABLE DOCUMENTS

2.1 Geperal. The documents listed in this section are specified in sections 3 and 4 of this
specification. This section does not include docunents cited in other sections of this specification or
recommended for additional information or as exsmples. While every effort has been made to emsure the
completeness of this List, document users are cautioned that they must meet all specified regquirements
documents cited in sections 3 and 4 of this specification, whether or not they are listed.
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2.2 figyernment doguments.

2.2.1 specifications, standards. and hamgdbooks. The following specifications, standards, and handbooks
form a part of this document to the extent specified herein, Unless otherwise specified, the issues of
these documents are those listed in the issue of the Department of Defense index of Specifications and
Standards (DoD1$5) and supplement thereto, cited in the solicitation (see 6.1).

SPECIFICATIONS

DEPARTMENT OF DEFENSE
{See supplement 1 for list of associated specifications.)

STANDARDS

DEPARTMENT OF DEFENSE

MIL-STD-750 - Test Methods for Semiconductor Devices.
MIL-STD-1835 - Microcircuit and Semiconductor Case Outlines.
{Unless otherwise indicated, copies of the above specifications, standards, and handbooks are available
from the Standardization Pocuments Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-
5094.)

2.2 Mon-Goverpment stpnderds and other publications. The following document{s) form e part of this
document to the extent specified herein. Unless otherwise specified, the issues of the documents which are
DoD adopted are those listed in the issue of the DODISS cited in the solicitation. Unless otherwise
specified, the issues of documents not listed in the DODISS are the issues of the documents cited in the
solicitation (see 6.1).

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

EIA-625 - Distributor Requirements for Handling Electrostatic Discharge Sensitive
(ESDS) Devices.

JEDEC Publication 109 - General Requirement for Distributors.

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

(Non-Government standards and other publications are normally available from the organizations which
prepare or distribute the documents., These documents also may be aveilable in or through libreries or other
informational services.)

2.4 QOrder of precedence. 1n the event of a conflict between the text of this document and the references
cited herein (except for related associated specifications ar specification sheets), the text of this
document takes precedence. Nothing in this document, however, supersedes applicable laws and regulations
unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Geperal reguirements. The individual device requirements shall be as specified herein and in
accordance with the applicable associated specification. The general requirements of referenced documents
shall also apply. Only devices or die listed or approved for listing on the Qualified Products List (QPL)
which meet all the performance requirements of the applicable associated specification for the applicable
quality level shall be marked end delivered as appropriate. Any DoD specification or standard referred to
in this specification may be replaced by an equivalent commercial standard as determined by the preparing
activity and the quelifying activity.
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3.2 Asgociated specifications. The individual item requirements shall be as specified herein and in
accordance with the applicable associated specification. In the event of a conflict between the
requirements of this specification and the associated specification, the latter shatl govern. (If a
specific requirement specified herein is not reguired for an item, it shall be so indicated on the
associated specification; for example, Shock, N/A.).

3.3 Performance reguirements. It shall be demonstrated that parts delivered to this specification shall
be capable of passing the tests and inspections specified in appendix E or appendix G, as required, for the
applicable quality level.

3.4 Reference to associgted specification. For purposes of this specification, when the term “specified"

is used without references to a specific document, the intended reference is to the associated
specification.

3.5 Certification. The qualifying activity shall verify that the manufacturer's quality system and
device verification system meet 4.1, 4.2, and 4.3, if applicable, and that the manufacturer is producing
devices which meet 3.3. Wafer fabrication and assembly operations shall be performed in a facility or
facilities certified by the qualifying activity for the applicable technolegy to the applicable quality
level. ALl testing shall be performed at a facility with MIL-STD-750 laboratory suitability for the
applicable method (see appendix D). The resudit frequency is two years. Reaudits are required to maintain
qualification and shall be performed within 24 months of the {ast review. This vaiidation period may be
extended by the qualifying activity if the manufacturer can demonstrate to the qualifying activity adequate
controls of their system through Statistical Process Contrel (SPC), self-assessment, Technology Review
Boards (TRB's), etc.

3.6 Qualification. Devices furnished under this specification shall be products that are authorized by
the qualifying activity far listing on the applicable qualified products List before contract award {see
appendix E).

3.7 gertification of conformance and acquisition traceabijlity. Manufacturers who offer the products as
described in this specification shall provide written certification signed by the company or corperate
official who has management responsibility for the production of the preducts, (1) that the product being

i) faed has lhanm mamofastoima, -~ - .~ -y = H 1 T
supplied has been manufactured and shall be capable of passing the tests in accordance with this

specification and conforms to all of the requirements ss 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
conformance to the facts shall rest with the responsible official. The certification shall be confirmed by
documentation to the Goverrment or to users wWith Government ctontracts 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 acguisition certification shall be in addition te the certificates of
conformance and acquisition traceability provided by the manufacturer and previous distributors. In no case
shatl the manufacturer's certificate be altered or show signs of alteration. The certificate shall include
the following information:

a. Manufecturer documentation:
(1) Manufacturer's name and address.
(2) Customer's or distributor's name and address.
(3} Device type, quality level, and associated specification number.
t4) Lot identification code (including assembly plant code}.
(5) Inspection date.
(6) Quantity of devices in shipment from manufacturer.
(7) Statement certifying product conformance and traceability.
{B) Signature and date of transaction.

(?) Solderability reinspection date, if spplicable.
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b. Distributor documentation for each distributor:

,,,,,,,

i) Distributor’s name and address.

—

(2) Name and address of customer.
(3) Quantity of devices in shipment.

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

(5) Signature and date of transaction.

(6) Authorized dealers and distributors have handled the products in accordance with
the regquirements of JEDEC publication 109 and EIA-625.

(7) Solderability reinspection date, if applicable.

3.8 Critical interface and materials. Critical interface and materials for devices furnished under this
specification shall be such that the devices meet the performance requirements of 3.3 (see appendix H). For
semiconductor case outlines, see MIL-STD-1835.

3.9 Lead and terminal finigh. The lead and terminal finish shall be in accordance with appendix H.

3.10 Marking.

3.10.1 Marking on each device. The following marking shall be placed on each encapsulated semiconducter
device ard shall be legible. Devices having inadequate marking area for all applicable markings shall have
as many of the following as possible in the follewing order of precedence (with "a." being most important).

a. Polearity marking, when applicable (see 3.10.5).
b. PIN (see 3.10.6).

c. Manufacturer's name, trademark, or identification (see 3.10.11) and manufacturer's designating
symbol (see 3.10.7).

d. Lot identification code and code for plants (see 3.10.8 and 3.10.8.1%).

e. Serial number, if applicable (see 3.10.9).

f. Country of origin (see 3.10.10).

g. Special marking (see 3.10.3). Beryllium oxide identifier (see 3.10.3.2).

h. Electrostatic discharge sensitivity (ESDS) identifier (optional see 3.10.3.1}.

3.10.2 Marking on jnitial container {unit packaae}. All device marking, except for polarity and serial
numbers, shall also appear on the unit package used as the initial protection for delivery.

3.10.3 Special marking- 1f any special marking is used, it shall in no way interfere with or obscure the
marking required in 3.10.1%.

3.10.3.1 £SDPS ideptifier. When a device's ESDS class is determined by the ESDS classification test (see
appendix E}, the devices represented by the test may at the option of the manufacturer be marked as follows:

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

b. Class 2: 2,000 V 10 3,999 V - 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. Nonsensitive: Above 15,999 V - no designator.

3.30.3.2 Beryllium oxijde package identifier. If a semiconductor package contains beryllium oxide
(berytlia), the device shall be marked with the designation 'BeD’.

3.10.4 Marking iggjbility. Marking shall remain Legible. Marking damage caused by mechanical handling
chall! nat ha Fralica far lat raissrian Navirne hnuina Anmassd marbinae chall e ramorbad Aciar 20 ok i fenams
AVISER b TV W \-uua\: LR "] AUL T L CLGL . VEY Iwlo HOF iy WolHayeu 1ol R THIgoS Jiiget wo 1 gl TRCUW AU (S - 110 ST
to insure legibility.
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3.10.5 Polarity marking of unidirectional diodes and thyristors. The polarity shall be indicated by one
of the following methods.

3.10.5.1 Qiodes.

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

b. A single contrasting 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.

3.10.5.2 Ihvyristors. A graphic symbol for 8 thyristor with the arrow pointing toward the cathode
terminal {for stud-mounted thyristors only).

3.10.6 PJN. Each semiconductor device shall be marked with the type designation which shall be
farmulated ag shown in 1.3 1f the device size does not aliow the complete PIN to be marked on the device,
the component designation portion (see 1.3.4) shall be omitted first followed by the quality level.

3.10.6.1 JAN branded prefix. The type number of ail semiconductor devices acquired te and meeting the
requirements of this specification and the applicable associated specification shall bear the applicable
prefix. 1In the cese of small size semiconductor devices, the abbreviated prefix J, JX, Jv, JVM, JVD, JVL,
JVR, JVG, JVF, JVH, JS, JSM, JSD, JSL, JSR, JVF, JVG, or JSH may be used.

3.10.6.1.1 JAN and ) markipg- The United States Government has adopted, and is exercising legitimate
control over the certification marks "JAN" and "J4", respectively, to indicate that items so marked or
identified are manufactured to, and meet all the requirements of the applicable specification. Accordingly,
items acquired to, and meeting all of the criteria specified herein and in applicable specifications shall
bear the certification mark "JAN" except that items tooc small to bear the certification marked “JAN" shall
bear the letter “J". The “JAN" or "J" shall be placed immediately before the PIN except that if such
location uould place a hardship on the manufacturer in cunnection with such marking, the “JAN" gr "J" may be

lmmnt ol N ma nbhacia Aan bhal Ay Sda AT T+ e timed bl mmr b mnmkn s -l

TwLoLEw Ull \.IIF ill BI. llill: uuuv'c VI TluUw L I'IN P LElR lulllla”w UIMEI LuniL gLy i UIUL’[E I‘"ILIl CILIIEI
permit of require deviation from the conditions or requirements specified herein or in applicable
specifications shall not bear "JAN" or "J". In the event an item fails to meet the reguirements of this
specification and the applicable associated specifications, the manufacturer shall remove complevely the
military PIN and the “JAN"™ or the "J" from the sample tested and also from all items represented by the
sample. The "JAN" or “J" certification mark shall not be used on products acquired to contractor drawings
or specifications (see 6.1.1). The United States Government has obtained Certificate of Registration Number
504,860 for the certification mark “JAN" and Registration Number 1,386,261 for the certificetion mark “Jv.

3.10.7 Manufacturer's designating symbol. The manufacturer's designating symbol shall be as listed in
the QPL and assigned by the qualifying activity. The symbol shall be used only by the manufacturer to whom
it has been assigned and only on those devices manufactured et that manufacturer's plant. In the case of

small devices, the manufacturer's designating symhol may be abbraviated by omitting the first "C» in the

series of letters.

3.10.8 Lot identification code. Semiconductor devices shall be marked by a code indicating the last week
of sealing for the inspection lot accumulation period. The first two numbers in the code shall be the last
two digits of the number of the year. The third and fourth numbers shall be two digits indicating the
colendar week of the year. When the number of the week is a single digit, it shall be preceded by a zero.
Reading from left te right or top to bottom, the code number shall designate the year and week. Wwhen more
then one lot of a device type sealed within the same 6-week period is submitted for conformance inspection,
a lot identification suffix letter shall be chesen, consisting of 8 single cepital letter, and shall appear
on each semiconductor device immediately following the date code. This letter shall be chosen by the
manufacturer so that each inspection lot is uniquely identified by the lot identification code and by the
lot identification suffix letrer, if one is required. The lot identification code shall not be omitted from
the marking on DO-35 packages.

3.10.8.1 (ode for plants. If the devices are assembled or fabricated at a plant other than the basic
plant, the lot identification code shall include a single letter which uniquely identifies the plant or
country where the plant is located. This plant designator shall appear immediately preceding and adjacent
to the date code. The plant designator will be listed with the addresses in the QpL.
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3.10.9 gerialization. JANS devices and, when specified, other device levels shall be marked with a
unigque serial number assigned consecutively within the inspection lot. JANS devices shall be marked with
the serial number prior to the first electrical test in screening, and inspection lot records shatl 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, lead or body tags may
be used.

3.10.10 Country of origin. The manufacturer shall indicate the country of origin of the device. At the
option of the manufacturer the country of origin marking may be omitted from the body of the device but
shall be retained on the initial container.

3.10.11 Manufecturer's name, abbreviation, or trademark. At the manufacturer's option, devices supplied
to this specification may be marked with the device manufacturer's name, abbreviation, or trademark in place
of the designating symbol described in 3.10.7, except for a manufacturer with multiple facility locations.
The identification of the equipment manufacturer may appear on the device only if the equipment manufacturer
is also the device manufacturer. The name or trademark of only the original manufacturer shall appear on
the device or initial container. Alteration of name or trademark shall not be permitted.

3.10.12 Markina gption. Except for serialization, the manufacturer has the option of marking the entire
lot or only the sample devices prior to inspection. 1f 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 conformance or qualification inspection.

b. At the completion of inspection, the marking of the sample devices shall be inspected for
conformance with the requirements of 3.10.1 and 3.10.4,

c. The inspection lot represented by a conforming inspection sample shall then be marked and any
specified visual and mechanical inspection performed.

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

3.11 Solderabjlity. ALl parts shall be capable of passing the solderability test in accordance with MIL-
STD-730, test method 2026, on delivery.

3.12 ESD control. Semiconductors shall be handled in accordance with EIA-625 or other industry standard
practice, to safeguard against discharge damage, as applicable.

3.13 Iraceability. All devices delivered to this specification shall be identified (see 3.7 and 3.10.1)
such 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 identification, operation (machine), date of operation, operator{s) identification,
quantity, and serial numbers of devices processed.

4. VERIFICATION

4.1 Quality gystem. The manufacturer shall implement and maintain a quality system. This system shall
assist the manufacturer in producing devices which meet 3.1. See appendix D for the guality system
requirements.

4.2 Device verification. The marwfacturer shall implement and maintain a verification program which

demonstrates that devices meet 3.1. Appendix E is the standard verification flow for encapsulated devices,
appendix G is the standard verification flow for unencapsulated devices.

4.2.1 Clogsificatjon of inspections. The inspection requirements specified herein are classified as

follows:
a. Quabification inspection {see appendix E}.
b. Screening (see appendix E).
c. Conformance inspection (Cl)(see appendix E).

4.3 RHA program. Manufacturer's producing RHA qualified devices shall implement and maintain a RHA
program which demonstrates device compliance with 3.1. Appendix F shall be used in developing this program.
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4.6 Jest modificarion, reduction, or ¢limingtion. Tests and inspections may be modified, reduced, or
eliminated with the approval of the preparing activity and the gualifying activity. When a manufacturer
modifies, reduces, or eliminates a test or inspection, the manufacturer is only relieved of the
responsibility of performing that test or inspection. The manufacturer is still responsible for providing
product which meets 3.1.

4.5 ESDS. ESDS testing shall be done in accordance with test method 1020 of MIL-STD-750 and the
associated specification. Unless otherwise specified, tests shall be performed for initial qualification
and product redesign as a minimum.

9. PACKAGING

5.1 Packaging. For acquisition purposes, the packaging requirements sholl be as specified in the
contract or order (see 6.1). When actual packaging of material is to be performed by DOD personnel, these
personnel need to contact the responsible packaging activity to ascertain requisite packaging requirements.
Packaging requirements ere maintained by the Inventory Control Point's packaging activity within the
Military Department or Defense Agency, or within the Military Department's System Command. Packaging data
retrieval is available from the managing Military Department's or Defense Agency's automated packaging
files, CO-ROM products, or by contracting the responsible packaging activity.

6. NOTES

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

6.1 Acquisition reguirements. Acquisition documents should specify the following:
a. Title, number, and date of this specification.

b. Issue of DoDISS to be cited in the solicitation, and if required, the specific issue of individual
documents referenced (see 2.2.1).

c. Packaging requirements (see 5.1).

d. PIN (see 1.3).

e. Number of the applicable associated specification (see 3.4 and supplement 1 of this document). For
additional information on PINs not included in supplement 1, contact the Defense Electronics Supply

Center, DESC-ELD, Dayton, OH 45444,

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

g. Data requirements, when applicable.

h. Specify point of shipment.

i. PIND screening when required.

j. Date code and specification revision letter must not be restricted by the acquisition documents.

&.1.1 Purchase order requirements. The JAN brand or the abbreviations must not be used on any

semicorductor device acquired under contracts which permit or require any changes to this specification or
the applicable associated specification, except for:

a. 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 1.3 and 3.10.3. Devices which pass such
screens may be JAN branded or may retain the JAN brand if already marked. All devices
failing such screens must not be JAN branded or, if already marked must have the JAN brand
removed or the device destroyed.
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d. Lead forming. The forming of leads must not be performed except for specific customer
purchase orders where the lot is controlled throughout processing by specific lot
trevelers. The bend must not be closer then .050 inch (1.27 mm} to the glass seal. If
lead forming is performed, a hermeticity test must be performed in accordance with table
IV, screen 7.

6.2 Supersession information. Devices covered by associated specifications are substitutable for the
manufacturer's and user's PIN's, This information in no way implies that manufacturer's PINs are suitable
as 8 substitute for the mititary PIN. The table below is an example of the type of cross reference data
that should be available in the associated specifications.

Supersession and cross reference data.

Mititery Manufacturer’s Manufectureris and user's
PIN CAGE code PIN

6.3 ngliii;n;ign With respect to products requiring qualification, awards Will also be made only for
ﬁ?mts which are, at the time of award of & contract, quatll.n‘:d for inclusion in QPL, whether or not such
products have actuatly been so listed by that date. The attention of the contractors is called to these
requirements, and manufacturers are urged to arrange to have the products that they propose to offer to the
Federal Goverrnment tested for qualification in order that they may be eligible to be awarded contracts or
purchase orderfor the products covered by this specification. The information pertaining to qualification
of products may be obteined from the Defense Electronics Supply Center, DESC-ELS, Dayton, OH 45444,

6.4 Subject term (key word) listing:

Double plug construction
Electrostatic discharge sensitivity (ESD)
Failure analysis (FA)
Metallurgical bond

Qualification

Qualified products listing (QPL)
Quality assurance (QA)

Radiation hardness assurance {RHA)
Statistical process control (SPC)
Thermal match

Thermal response
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APPENDIX A
DEFINITIONS
A.1 SCOPE

A.1.1 Sgope. This appendix contains the definitions of terms used with semiconductor devices. This
appendix is not mandatory.

A.2 APPLICABLE DOCUMENTS. This section is not applicable to this appendix.
2.3 SEMICONDUCTOR COMMON DEFINITIONS

A.3.1 Absolute maximaq ratinag- The values specified for "ratings", “"maximum ratings", or “absolute
maximum ratings" are based on the “absolute system™ and unless otherwise required for a 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
voltege, 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,
and power dissipation ratings are a function of time and duty cycle. [n order not to exceed absolute
ratings, the equipment designer has the responsibility of determining an average design value, for each
rating, below the sbsolute value of that rating by a safety factor, so that the absolute values will never
be exceeded under any usual conditions of supply-voltege variation, load variation, or manufacturing
variation in the equipment itsetf.

A.3.2 Ambient temperature. Ambient temperature is the air temperature measured be
device, in en envirormeni of subsiantiaily uniform temperaiiire, cooled oniy by natura
not materially affected by reflective and radiant surfaces.

low a semiconducter
{ air convection and

4.3.3 Apnpde. The electrode from which the forward current flows within the device.

A.3.4 Associated specification. Since this specification covers the general requirements and tests for
semiconducter devices, the details of performance of the semiconductor device must be specified in the
associated specification. Items listed below should be covered in the associated specification:

a. PIN (see 1.3)

b. Generic design, construction, and material (see appendix H).

¢. The marking to be omitted if any (see 3.10). The order of precedence for marking is as listed in
3.10.1.

d. Classification of inspection.

(1) Examination and tests to be performed under qualification inspection.

(2) Examination and tests to be performed under Cl.

(3) Examination and tests to be performed under screening inspection.
e. End-point measurements to be made for group B, C, D, and E inspections (see appendix E).
f. Quality levels covered.

g. Device level and screening procedure if other than table II.

h. Sequence of test, test method, test condition, Limit, cycles, temperature, or axis; when not
specified, or if other than specified herein.

i. Interim (pre- and post-burn-in) electrical parameters.

j. Burn-in test condition and burn-in test circuit.
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k. Delta parameter measurements or provisions for PDA including procedures for traceability, where
applicable.

L. Final electrical measurements.
m. Requirements for data recording ard reporting, where applicable.

A.3.4.1 MIL-STD-750 detajls. [n addition to the items as specified in A.3.4, the applicable details
required by MIL-STD-750 should be Llisted im the associated specification.

A.3.5 PBlocking. A term describing the state of a semiconductor device or junction which eventually
prevents the flow of current.

A.3.6 PBreakdown yolgtage. The breakdown voltage is the maximum instantaneous voltage, including
repetitive and nonrepetitive transients, which can be applied across a junction in the reverse direction
without an external means (circuit) of limiting the current. [t is also the instantaneous value of reverse
voltage at which a transition commences from a region of high small-signal impedance to a region of
substantially lower small-signal impedance.

A.3.7 (Case mount. A type of package (outline) which provides a method of reeadily attaching one surface
of the semiconductor device to a heat dissipator to achieve thermal management of the case temperature
{example: T0-3, DO-4).

A.3.8 (Cose temperature. Case temperature is that temperature measured at a specified point on the case
of 8 semiconductor device,

A.3.9 Cathode. The electrode to which the forward current flows within the device.

A.3.10 Charapcteristic. An inherent and measurable property of a device. Such a property may be
electrical, mechanical, thermal, hydraulic, electromagnetic, or nuclear, and can be expressed as a value for
stated or recognized conditions. A characteristic may also be a set of related values usually shown in
graphical form.

A.3.11 Copstant current sedrce. A current source shall be considered constant if halving the gererator
1mpedance does not produce a change in the parameter being measured that is greater than the required

ko o
P[ ﬂLlhlUll Ui tIIE measuir Cﬂmlll

A.3.12 Copstant voltage sourge. 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.

A.3.13 Disc type. A type of package (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
te the device.

A.3.14 Forward bias. The biess which tends to produce current flow in the forward direction (p type
semiconductar region at 8 positive potential relative to n type region).

A.3.15 : g 8 Metallurgical bonds as used in
JAN-brand sem1conductor devnces ulll be \dent\f1ed bv one of the follow1ng categories. The Listing of the
three types of metalluraical bonds is for clarification and may not necessarily be listed in order of merit.

A.3.75.1 Double pluq construction. Double plug construction is one where the terminal plugs have egual
nominal diameters. Plug contact with the semiconductor die may be achieved either through direct contact

with the die metallization materials or via brazing or solder prefrorm metallization. The use of a point
contact whisker or other wire conductors is not allowed.

A.3.15.2 pDash-one construcijon. Dash-one diodes shall be of double plug construction utilizing high
temperature metallurgical bonding between both sides of the silicon die and attach preform or terminal pins.

1"
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A.3.15.3 Cateqory | metallurgical bond. A category ! metallurgical bond is formed when the bond between
the semiconductor element (such as silicon or germanium.) and the package consists of a phase which melts
during the bonding process and which includes in the solidified melt both a portion of the semiconductor
element and & portion of the metallization layer which is on the package mounting surface. Category I bonds
between adjacent semiconductor elements (as in stacks) shall include portions of both semiconductor elements
in the solidified melt. Unless otherwise specified in the associated specification, category I
metallurgicael bonds are typicelly required for all axial leaded diodes, equal to and greater than 1 watt or

1 amp.

A.3.15.4 Cateqory 11 metallurgical bond. A category Il 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
required.

A.3.15.5 Category Il metallurgical bond. A category 111 metallurgical bord 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 is characterized

DY havlng SPECIES from both sides OT the orlgmal 'IHIEPTBCE GiTTUSEﬂ across the interface without any molien
phase having been present.

A.3.15.6 Non-cavity double plug diode. Double plug construction where the package glass is in intimate
contact with the semiconductor die isolating the anode and cathode regions, and insuring immunity from
particle related failures. Voids may be present provided isolation (to prevent arcing) and particle

immunity are insured.

A.3.15.7 Ihermally matched gxigl leaded 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 critical interfaces which comply with this definition
must utilize tungsten or molybdenum plugs.

A.3.15.8 = : - B Axial- leaded
diodes meeting th1s def1n1tlon must be of double plug construct1on utllIZIng tungsten or molybdenun plugs.
Both sides of the diode chip (die) must be bonded to the corresponding plug by a category 1 metallurgical
bond. The packege must be thermally matched, non-cavity construction (see A.3.14.1 through A.3.14.7). The
plate silver button contact design is not permitted.

A.3.16 Noise figure. At a selected input freguency, the noise figure is the ratic of the total noise
power per unit bandwidth (at a corresponding output freguency) delivered to the output termination, to the
portion thereof contributed at the Tnput frequency by the input termination, whose noise temperature is
standard (293°K) at sll fregquencies.

4.3.17 Oopon circuit. A circuit shall be considered as apen circuited if halving the rn.-mmt_'l_nr_-!g of the

terminating impedance does not produce a change in the parameter being measured greater than the specified
accuracy of the measurement.

A.3.18 Ppackage type. A package type 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.
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A.3.19 PpPulse. A pulse is a flow of electrical energy of short duration. See figure 1 for illustrations
of the characteristics defined in A.3.19 to A.3.24, inclusive.

tp = Pulse rise time.

* tg = Pulse delay time.
INPUT . 011, _
PULSE pe gm‘ ty = Pulse time.
0.1 ' tg = Pulse storage time.
LE:J -
=) I tf = Pulse fall time,
- 2
o ty = Pulse average time.
0.
::Ec I = Pulse amplitude.
T}
7
—
-]
o
NOTES:

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

FIGURE 1, Pulse measurements.

£4.3.20 pulse gverage 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 a point on the trailing edge which is 50
percent of the maximum amplitude.

A.3.217 Pulse delay 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 maximum amplitude to a point at which the
leading edge of the output pulse has risen to 10 percent of its maximum amplitude.

A_3.22 Ppulse 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 maximum amplitude.

A.3.23 Ppulse rige time. The rise time of a pulse is that time duration during which the amplitude of its
leading edge is increasing from 10 to 90 percent of the maximum amplitude.

A.3.24 Pulse storaqe time. The storage time of a pulse is the time interval from a point 10 percent down
from the maximum amplitude on the trailing edge of the input pulse to a point 10 percent down from the
maximum amplitude on the trailing edge of the cutput pulse.

A.3.25 Pulse time. The pulse time of a 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
maximum amplitude.

A.3.26 Radiation fajlures. A radiation failure is defined at the lowest radiation level when either any

device parameter exceeds its specified post irradiation parameter Limits (PIPL) or the device fails any
functional test in accordance with stated test conditions.
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A.3.27 Radiation hardness assurance (RHAY. That portion of performance verification testing that assures
that parts meet the radiation response characteristics as specified in this specification and the associated
specification.

A.3.28 Rating. The nominal value of any electrical, thermal, mechanical, or environmental quantity
assigned to define the operating conditions under which a component, machine, apparatus, or electronic
device is expected to give satisfactory service.

A.3.29 Reverse bias. The bias which tends to produce current flow in the reverse direction (n type
semiconductor region at a positive potential relative to the p type region).

A.3.30 Semicopductor devices. Electronic device in which the characteristic distinguishing electronic
conduction takes place within a semiconductor.

A.3.31 Semiconductor digde. A semiconductor device having two terminals and exhibiting a nonlinear
voltage-current characteristic.

4.3.32 gemiconducior jupciion. A regi
electrical properties (e.g., n-n+, p-n, p

nsition between semiconduc ifferent

ra to ¢

iconductors) or between a metal and a semiconductor.
A.3.33 Short cirguit. A circuit shall be considered short-circuited if doubling the magnitude of the

terminating impedance does not produce a change in the parameter being measured that is greater than the

specified accuracy of the measurement.

A.2.34 small signal. A signel 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.

A.3.35 Storpge temperatyre. Storage temperature is a temperature at which the device may be stored
without any power being applied.

A.3.36 JIemperature coefficient. The ratio of the change in a parameter to the change in temperature.

A.3.37 Thermal compression bord. A bond achieved when pressure and temperature are present regardless of
how the temperature rise was achieved except without ultrasonic assist.

A.3.38 TIhermal eguilibrijum. Thermal equilibrium is reached when doubling the test time interval does not
produce a change, due to thermal effects, in the parameter being measured that is greater than the specified
accuracy of the measurement.

A.3.39 Thermal resistance. Thermal resistance is the temperature rise, per unit power dissipation, of a
junction above the temperature of a stated exterpal reference point under conditions of thermal equilibrium.

A.3.40 Thyristor. A bi-stable semiconductor device that comprises three or more junctions and can be
switched from the off state or on state to the opposite state.

A.3.47 Jransistor. An active semiconductor device capable of providing power amplification and having
three or more terminals.
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A.3.42 Expanded metallization. Expanded metallization is metallization that increases in area (example,
metal line to bond pad area) (see figure 2).

PAD AREA
METALLIZATION /

i

FIGURE 2. Example of expanded metallization.

A.3.43 lmpulse waveform. A pulse with a defined virtual front and impulse duration for either a voltage
or current amplitude of unidirectional polarity.

A X 4L Virtysl front duration Tha r'_'u_llnn time ac dafinad h\’.r 1 A7 timec tima far unlragn tn inereaca from
~e5h NIFLMGY TIONL CWrStion. e 152 time As getiheg DY 1.L7 times lime tor veltage o 1ncrease trom
30 percent to 90 percent of crest (peak value) or 1.25 times time for current to increase from 10 percent to

90 percent of crest.

A.3.45 [mpulse duration. The time reguired for an impulse waveform to decay to 50 percent of the peak
value measured from the start of the virtual front duration of zero crossover.

A 3.46 Line. A collection of similar wafer fabrication flows, or similar package assembly flows used to
manufacture semiconductors in accordance with a specified process flow.

A.4 TRANSISTOR DEFINITIONS

A.4.1 Junction transistors, multifunction tvpes.

A.4.1.1 Base. A region which lies between an emitter and collector of a transistor and into which
minority carriers are injected,

A.4.1.2 Collector. A region through which a primary flow of charge carriers leaves the base.

A.4.1.3 Ccuteff current. The cutoff current is the measured value of dc current when a transistor is
reverse biased by a voltage less than the breakdown voltage.

A.4.1.4 Emitter. A region from which charge carriers that are minority carriers in the base are injected
into the base.

AL.1.5 Jupection, collegtor. A semiconductor junction, normally biased in the reverse direction, the
current through which can be controlled by the introduction of minority carriers into the base.

A.4.1.6 Junction, emitter. A semiconductor junction normally biased in the forward direction to inject
minority carriers into the base.
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A.4.1.7 Saturatjon. A base current and a collector current condition resulting in a forward-biased
collector junction.

A.4.2 VYnjiunction trgnsistors.

A.4.2.1 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 toc emitter current equals zero.

A.4.2.2 yniiunction transistor. A three-terminal semiconductor device having one junction and a stable
negative-resistance characteristic over a wide temperature range.

A.4.2.3 yalley point. The point on the emitter current-voltage characteristic correspording to the
second lowest current at which the change in emitter bpse voltage with respect te emitter current equals
zerao.

A.4.3 FEIS.

A.4.3.1 pepletign-mode gperation. The operation of a FET such that changing the gate to source voltage
from zero to a finite value decreases the magnitude of the drain current.

A.4.3.2 pepletion-tvpe-FET. A FET having appreciable channel conductivity for zero gate to source
voltage. The chanmel conductivity may be increased or decreased according to the polarity of the applied
gate to source voltage.

A.4.3.3 prain. A region into which majority carriers flow from the channel.

A.4.3.4 Ephancement-mode cperation. The operation of a FET such that changing the gate to source voltage
from zero to a finite value increases the magnitude of the drain current.

A.4.3.5 Ephancement-mode FE]. A FET having substantially zero channel conductivity for zero gate to
source voltage. The channel conductivity may be increased by the spplicetion of a gate to source voltage of
appropriate polarity.

A.4.3.6 FET- A transistor in which the conduction is due entirely to the flow of majority carriers

through a conduction channel controlled by an electric field arising from a voltage applied between the gate
-~ + irnal

arnd caur
airad SOW

A4.4.3.7 Gate. The electrode associated with the region in which the electric field due to the control
voltage is effective.

A.4.3.8 Ipsulated-gate FET. A FET having one or more gate electrodes which are electrically insulated
from the channel.

A.4.3.9 Junction-qgate FET. A FET that uses cone or more gate regions to form p-n junction(s) with the
channel .

3.10 MOQSFET. An insulated gate FET in which the insulating layer between each gate electrode and the
l is oxide material.

A.4.3.11 N-channel FET. A FET that has an n type conduction channel.

A.6.3.12 P-chanpel FET. A FET that has a p type conduction channel.

A.4.3.13 Source. A region from which majority carriers flow into the channel.
A_5 DIODE AND RECTIFIER DEFINI[TIONS

A.5.1 Signel diedes and rectifier diodes.
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A.5.1.1 Semiconductor rectifiec diode. A device having an asymmetrical voltage-current characteristic

used for rectification.

A.5.1.2 Semiconductor signal digde. A device having an asymmetrical voltage-current characteristic and
used for signal detection.

A.5.2 Microwave giodes.
A.5.2.1 Detector diede. A device which converts rf energy into dc or video output.

A.5.2.2 Gupn diode. A microwave diode that exhibits negative resistance arising from the bulk negative
differential conductivity occurring in several compound semiconductors such as galiium arsenide, and that
operates at a frequency determined by the transit time of charge bunches formed by this negative
differential conductivity.

A.5.2.3 IMPATT diode {impact, avalanche and trensit time diode}. A semiconductor microwave diede that,

when its junction is biased into avalanche, exhibits a negative resistance over a frequency range determined
by the transit time of charge carriers through the depletion region.

A.5.2.4 LSA diode (limjted space-charge accumilation diode}. A microwave diede similar to the Gunn diode
except that it achieves higher output 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.

A.5.2.5 Matched pair. A pair of diodes identical in outline dimensions and with matched electrical
characteristics. The two diodes may bath be forward polarity, or one forward ard one reverse polarity, or
both reverse polarity.

A.5.2.6 Microwgve 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.

A.5.2.7 Miger diode. A microwave diode that combines rf signals at two frequencies to generate an rf
signal at a third frequency.

A.5.2.8 TRAPATT diod fDD ASMa he tra ime diode). A microwave diode that, when its
junction is hiased into avalanche, exhibits 8 negative resistance at freguencies 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 diocde and a multiresonant microwave cavity.

A.5.3 Jupnel diodes.

A.5.3.1 IJupnel diodes. A device in which gquantum-mechanical tunneling leads to a region of negative
slope in the forward direction of the current-voltage characteristic.

A.5.3.2 Backward diode. A device in which quantum-mechanical tunneling leads to a current-voltage
characteristic with a reverse current greater than the forward current, for equal and opposite applied
voltages.

A.5.4 Yoltage-requlator and voltage-reference diodes.

A.5.4.1 VYoltsag-reference diode. A diode which is normally biased to operate in the breakdown region of
its voltage-current characteristic and which develops across its terminals a reference voltage of specified
accuracy, when biased to operate throughout a specified current and temperature range.

A.5.4.2 Yoltage-requlator diode. A diode which is normally bissed to operate in the breakdown region of

its voltage-current characteristic and which develops across its terminals an essentially constant voltage
throughout a specified current range.
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A.5.5 gurrent-requlator diodes.

A.5.5.1 Current-requlator diode. A diode which limits current to an essentially constant value over a
specified voltage range.

A.5.6 VYaractor diodes.

A.5.6.1 yaractor diode. A two terminal semiconductor device in which use is made of the property that
its capacitance varies with the applied voltage.

A.5.6.2 Iuning diode. A varactor diode used fo

f tuning including functions such as automatic
frequency controi (AFC} and sutomatic fine tuning T

rr
(AFT.

F
A.5.7 Iransient voliage SUPRressoOrs.

A.5.7.1 yaristor. A transient voltage suppressor that is a ponlinear resistor with symmetrical
characteristics.

A.5.7.2 avalenche-iunctien. A transient voltage suppressor that is a semiconductor diode that can
operate in either the forwsrd or reverse direction of its voliage-current characteristic to limit voltage
transients.

A.5.7.3 Clemping voltage. The voltage in a region of low differential resistance that serves to limit
the transient voltsge scross the device terminals.

A.5.7.4 Clemping factor. The ratio of clamping voltage to breakdown voltage.

A.5.7.5 Ppeak impylse current. The peak current for a series of essentially identical impulses.

A.5.7.6 Standby current. The dc current through a transient voltage suppressor at rated standeff
vol tage.

A.5.7.7 Repetitive peak pulse power. The peak power dissipation resulting from the peak impulse current
lpp-

A.5.7.8 Response time. The time interval between the point on the imoulse waveform at which the

amplitude exceeds the clamping voltage level and the peak of the voltage overshoot.

A.5.7.9 Yoltage overshoot. The excess voltage over the clamping voltage that occurs when a current
impulse having short virtual front duration is applied.

A.5.7.10 [Forward surqe current. The peak current for a single impulse for forward biased diode.

A.5.7.11 Working peak vgltage. The peak voltage, excluding all transient voltage, usually referred to as
standoff voltage.

A.6 CLASSES OF THYRISTORS

A.6.% Ihyristor. A bi-stable semiconductor device that comprises three or more junctions and can be
switched between conducting and nonconducting status.

A.6.%.1 Bidirectional dieode thyristor. A two terminal thyristor having substantially the same switching
behavior in the first and third quadrants of the principal voltage-current characteristic.

A6.1.2 gidirectional triode thyristor. An n-gate or p-gate thyristor having substantially the same
switching behavier in the first and third quadrants of the principal voltage-current characteristic.

A.6.1.3 N-gete thyristor. A three-terminal thyristor in which the gate terminal is connected to the

n-region adjacent to the region to which the anode terminal is connected and that is normally switched to
the on-state by applying a negative signal between gate and anode terminals.
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A.6.1.4 P-gate thyristor. A three-terminal thyristor in which the gate termipal is connected to the
p-region adjacent to the region to which the cathode terminal is connected and that is normally switched to
the an-state by applying & positive signal between gate and cathode terminals.

A.6.1.5 Reverse blockina dipde thyristor. A two-terminal thyristor that switches only for positive anode

to cathode voltages and exhibits a reverse blocking state for negarive anode to cathode voltages.

A.6.1.6 Reverse blocking triode thyristor. An n-gate or p-gate thyrister that sWwitches only for positive
anode to cathode voltages and exhibits a reverse blocking state for negative anode to cathode voltages.

A.6.1.7 Reverse conducting diode thyristor. A two terminal thyristor that switches only for positive
anode to cathode voltages and conducts large currents at negative anode to cathode voltages comparable in
magnitude to the on-state voltage.

A6.1.8 i i i . An n-gate or p-gate thyristor that switches only for
positive anode to cathode voltages and conducts large currents at negative anode to cathode voltages
comparable in magnitude to the on-state voltages.

A.6.1.9 Turn off thyristor. A thyristor that can be switched between conducting and noncenducting 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.

4.6.2 Physical structure terms.

A.6.2.1 Gate. An electrode connected to one of the semiconductor regions for introducing control
current.

A.6.2.2 Magin terminals- The two terminals through which the principal current flows.

z Cloamtnimanl aAhnroetraniacis ;amd Antime Foeme

Anod <M T: -Cy haracter anode pcte A function, usually
represented graphically, relating the ancde to cathode voltage to the principal current, with gate current
where applicable, as a parameter.

A.6.3.2 Breskover point. Any peint on the principal voltage-current characteristic for which the
differential resistance is zero and where the principal voltage reaches a maximum value.

A.6.3.3 Neootive differential resistaence region. Any portion of the principal voltage-current
characteristic in the switching guadrant within which the differential resistance is negative.

A6 3 4 Off impedonce, The differential impedance between th

....... nedance oo n g

current flows when the thyristar is in the off state.

rerminals through which the principal

A.6.3.5 Off state. The condition of a thyristor corresponding to the high resistance low current portion
of the principal voltage-current characteristic between the origin and the breakaver point in the switching
quadrant.

A.6.3.6 0On impedance. The differential impedance between the terminals through which the principal
current flows when the thyristor is in the on state.

A.6.3.7 0On state. The condition of 8 thyristor corresponding to the low resistance, low voltage portion
of the principal voltage-current characteristic in the switching quadrant.

A.6.3.8 Principgl gurrent. A generic term for the current through the device excluding gate current.
A.6.3.9 Principal voltage. The voltage between the main terminals.
A.6.3.70 Principal voltage-cyrrent characteristic (principal characteristic). A function, usuvally

represented graphically, relating the principat voltage to the principal current, with gate current where
applicable, as a parameter.
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A.6.3.11 Reverse blocking jmpedance. The differential impedance between the two terminals through which
the principal current flows when the thyristor is in the reverse blocking state at a stated operating point.

A.6.3.12 Reverse blocking state. The condition of a reverse blocking thyristor corresponding to the
portion of the ancde to cathode voltage-current characteristic for which the reverse currents are of lower
magnitude than the reverse breakdown current.

A.6.3.13 Switchina guadrent. A quadrant of the principal veltage-current characteristic in which a
device is intended to switch between an off state and an on state.

A.7 OPTOELECTRONIC DEVICE DEFINITIOQNS

A.7.1 Optoelectronic device. A device that is responsive to or that emits or modifies electromagnetic
radiation in the visible, infrared, or ultraviolet spectral regions; or a device that utilizes such
electromagnetic radiation for its internal operation.

A.7.1.1 Conversion efficiency. The ratio of maximum available power output resulting from photovoltaic
operation to totai incident radiant fiux.

A.7.1.2 park condition. The comdition attained when the electrical parameter under consideration
approaches a value which cannot be altered by further irrediation shielding,

A.7.1.3 park current. The current that flows through a photosensitive device in the dark condition.

A.7.1.4 Light current. The current that flows through a photosensitive device when it is exposed to
radiant energy.

£.7.1.5 photoconductive diode. A photodiode that is intended to be used as a photoconductive transducer.
A.7.1.6 Photocurrent. The difference in magnitude between light current and dark current

A.7.1.7 Pphotodiode. A diode that is intended to be responsive to radiant energy.

A.7.1.8 Pphotodiode, avalenche. A photodiode that is intended to take advantage of avalanche
mal tiplication of photocurrent.

A.7.1.9 Photoemitter. A device that emits electromagnetic radiation in the visible, infrared, or
ultraviolet spectral regions.

A.7.1.10 Photosensitive device. A device that is responsive to electromagnetic radiation in the visible,
infrared, or ultraviolet spectral regions.

A.7.1.11 photothyristor. A thyristor that is intended to be responsive to radiant energy for controlling
its operation as a thyristor.

A.7.1.12 Phototransistor. A transistor that is intended te be responsive to radiant energy.

A.7.1.13 Photovoltaic diode. A photodiode that is intended to generate a terminal voltage in response to
radiant energy.

A.7.2 PpPhotoemitting devices.

A.7.2.1 pavalanche luvminescent digde. A light emitting diode that emits luminous energy when a controlled
reverse current in the breakdown region is applied.

A.7.2.2 ]Intrared emittina diede. A diode capable of emitting radiant energy in the infrared region of
the spectrum resulting from the recombination of electrons and holes.
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A.7.2.3 Light emitting diode. A diode capable of emitting luminous energy resulting from the
recombination of electrons and holes.

A.7.2.4 Radignt efficiepcy. The ratio of the total radiant flux emitted to the total input power.

A.7.3 Qpto-couplers.

A.7.3.1 Photodarlinaton coupler. An opto-coupler in which the photo-sensitive element is a darlington
connected phototransistor.

A.7.3.2 Photodiode coupler. An opto-coupler in which the photosensitive element is a photediode.
A.7.3.3 Photothyristor coupler. An opto-coupler in which the photosensitive element is a photothyristor.

A.7.3.4 Phototransistor coupler. An opto-coupler in which the photosensitive element is a

phototransistor.

A.B ELECTRICAL AND ENVIRONMENTAL STRESS SCREENING DEFINITIONS.

a. Electrical stressing near maximum rating of semiconductor devices is performed to remove devices
within a 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).

A.8.2 Power burn-in. A generic term describing a screening test which operates the device by interpally
dissipating sufficient power to significantly heat the device junction for a specified time.

A.B.2.1 Rectifying ac power burn-in. Power burn-in whereby junction heating is accomplished through the
alternate application every half cycle of forward current and reverse voltage.

A.B.2.2 Stepdy-state dc power burn-in. Power burn-in whereby junction heating is accomplished through
the application of steady-state forward current, reverse current, or forward power for diodes (including

ractifiare) zomerc amd tramcictor racrectivalwy
f re, fran

SLITI S, AT oira LR SSHE R LR R Lt )

A.8.3 High temperature reverse bigs. A generic term describing a screening test which applies a blocking
voltage and is normally performed at Tp = +150°C through the external application of heat.

A.8.3.1 Steady-state dc high temperature reverse bigs. High temperature reverse bias which applies
steady-state dc blocking voltage.

A.8.3.2 Haif-wave high temowerature reverse bias. High temperature reverse bias which applies half-wave

blocking voltage.

A.8.3.3 Full-wave high temperature blocking bias. High temperature reverse bias which applies full-wave

A.B.4 Opergting life. A generic term describing a sample 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,

A.B.4.1 Rectifying ac operating life. Operating life whereby heating is accomplished through the
alterpate application of forward current and reverse voltage.

A.B.4.2 Steady-state dc operpting life. Operating life whereby heating is accomplished through the

application of steady-state forward current, reverse current, or forward power for diodes (including
rectifiers), zeners, and transistors respectively.
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A.B.4.3 Intermittent operating life. Operating life whereby Ty and T¢ is cycled through a specified

temperature range by a heating current or power and a cooling peried, when current or power is removed.

A.B.6.3.1 Rectifving ac intermittent operating {ife. Intermittent operating life whereby the device is

subjected to forward currept and reverse voltege, during the heating period.

A.B.4.3.2 pC intermittent operasing life. Intermittent operating life whereby the device is subjected to
steady-state forward current or equivalent half sine forward current, during the heating period. This test

is also known as power cycling or thermal fatigue.

A.B.5 Blocking Life. A generic term describing a sample test which applies a blocking voltage and is
normally performed et a specified high smbient or case temperature through the external application of heat,

A.8.5.1 Steadv-state dc blocking Life. Blocking life which applies steady-state de blocking voltage.
A.8.5.2 Half-wgve blocking life. Blocking life which applies helf-wave blocking voltage.

A.8.5.3 Full-wave blocking iife. Biocking iife which appiies full-wave biocking voitage.
A.B.6 Jemperature cvcling (air {9 air}. Temperature cycling at device's case temperature through a
specified range by the external heating and ccoling of the device in an eir to air environment.

A.8.7 Ihermal shock (ligyid to ligquid). Thermal shock cycling at device's case temperature through a
specified range by the external heating and cooling of the device in a liquid to liquid environment.

A.8.8 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 quality of attachment by measuring the electrical characteristics of the temperature sensitive
parameter.

A.8.9 Surge. Surge is the application of a high peak current ten times {(minimum) the device average

current maximum rating applied for a short pulse width appropriate to determine processing defects (e.g.,
wire bond integrity, micro cracks, end bond voids),
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ABBREVIATIONS AND SYMBOLS

SCOPE

Scope. This appendix covers the abbreviations and symbols for use with semiconductor devices.

This appendix is not mandatory.

B.2 APPLICABLE DOCUMENTS. This section is not applicable to this appendix.

B.3 GENERAL SEMICONDUCTOR AHBBREVIAT[ONS AND SYMBOLS.

3.1 Abbreviations.

ACF = = - = = = = - = = =& = = = = - Automatic frequency conirol

AFT = - - = = = - = = e e - v e Automatic fine tuning

BIST- - « - - = - s - e s e Backward instability shock test

Cl - = - »« = = = = = = =« = = = - Conformance inspection

ESD - - - - = = « - - = - - - - .- Electrostatic discharge

EEDS- = = = - - = = - - = - = - - - Elactrostatic discharge sensitive

FET = = = = = = = = = = = = = - - = Field-effect transistor

FIST- - - = = - = = = = - = = = « - Forward instability shock test

GaAsS- - - =~ - - - = « - - = = - - - Gallium arsenide

HTRB- - - - = = = - - - = =« - - - = High temperature reverse bias

IGBT- - - = = - - = = = - = = = - - Insulated gate bipolar transistor

IMPATT- - = = - - - = =« - - = = « - Impact, avalanche, and transit time diode
LSA = = - = = = - = = =+ - ¢ = . - Limited space-charge accumulation

MOSFETS - - - - = = = - = - = - - - Metal oxide semiconductor field-effect transistors
OEM - = = - = = = - - = = = - = - - original equipment manufacturer

PDA - - - = = - - = = - = =« « - -~ Percent defective allowed

PIN - = = = - = = = - = = = - = o - Part or identifying number

PIND- - - - = = = - - = = - - - - - Particle impact noise detectaor

PIPL- - = - - = = = = - = - - - = - Post-irradiation parameter limits

PPM - - - = = = - - = & o - e .o - Parts per million

QPL - -~ - = = e - s e e — e e - Qualified products Llist

RHA - - - - - = - - - - - - - - - - Rediation herdness assurance

RHAPM - - = = - - = « - - =« - - - = Radiation hardness assurance part managers
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Rooct means square

Scanning electron microscope
safe operating area
Statistical process control

True position

Trapped plasma gvalanche transit time diode

Ultra high frequency

gld symbol
Spot noise figure (NF)
Average noise figure
Thermal resistance (8)
Thermal resistance, case to ambient
Thermal resistance, junction (8-,
to ambient
Thermal resistance, junction (8¢}
to case
Thermal resistance, junction
to lead

Thermal resistance, junction
to reference

Ambient or free air temperature

Case temperature

End cap temperature

Junction temperature

Lead temperature

Dperating temperature

Storage temperature

Delay time

Fall time

Turn off time

Turn on time

Pulse time

Rise time
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Storage time
Pulse average time

Breakdown voltage (BY)

Input capacitance, (commen base, common emitter) collector open
circuited for ac

lnput capacitence, {common base, common emitter) collector
short-circuited to reference terminal for ac

Output capacitance, {common base, common emitter) input open
circuited to ac

Output capacitance, (common base, common emitter) input
short-circuited to reference terminat for ac

Small signal, short-circuit forward current transfer ratio
cutoff frequency (common base, common collector, common emitter)

Maximum frequency of oscillation
Extrapolated unity gain frequency

Static transconductance (common base, common collector, common
emitter)

Small signal transconductance {common base, common collector,
common emitter)

Large signal insertion power gain (common base, common
collector, common emitter)

small signal insertion power gain (commen base, common
coliector, common emitter)

Static forward current transfer ratio {common base, common
collector, common emitter)

small signal short circuit forward current transfer ratio
(common base, common collector, common emitter)

Magnitude of common emitter smaii signal short cireult forward
current transfer ratio

Static input resistance {common base, common collector, common
emitter)

Small signal short circuit input impedance (common base, common
collector, common emitter)

Small signal open circuit output admittance (common base, common
collector, common emitter)
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Small signal open circ702X
base, common collector, common emitter)
Base current (dc)
Col lector current (dc)
Emitter current (dc)
Base current (instantaneous totat vatue)- - - - - - - - - -
Collector current {instantaneous total value}
Emitter current (instantaneous total value)
Collector cutoff current {dc) emitter open
Collector cutaff 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
base and emitter

(dc) with specified circuit between

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

Caollector power dissipation

Total power dissipation, all terminals
External base resistance

Base spreading resistance

Collector-base time constant

External collector resistance

Collecter to emitter saturation resistance
External emitter resistance

Small signal short circuit parallel input resistance (common
emitter)

topr €rossover time (the time interval during which the
collector voltage decreases from 10 percent of its peak
off-state value and the callectar current decreases to 10
percent of its peak on state value)
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Base supply voltage

Base to emitter voltage (dc)

Base to emitter saturation voltage

Breakdown voltage collector to base, emitter open
Breakdown voltage collector to emitter, base open

Breakdown voltage collector to emitter, with specified
resistance between base and emitter

Breakdown voltage collectar to emitter, with base
short-circuited to emitter

Breakdown voltage collector to emitter, with specified circuit
between base and emitter

Breakdown voltage emitter to base, collector open
Collector to base voltage (dc)

0C open circuit voltage ¢ t
callector and base, with the emwtter biased 3
direction with respect to the base

Collector to base voltage (static), emitter open
Collector supply voltage
Collector to emitter voltage (dc)
Collector to emitter voltage (rms)
Collector to emitter voltage {instantaneous)
Collector to emitter saturation voltage
Collector to emitter voltage (static) base open

Breakdown voltage, collector to emitter, sustained

Collecter to emitter voltage (dc), with specified resistance
between base and emitter

Collector to emitter voltage (dc), base short-circuited to
emitter

Emitter to base voltage (dc)

Emitter to base voltage (rms)

Emitter to base voltege {instantaneous)

DC open circuit voltage (floating potential) between the emitter

and base, with the collector biased in the reverse direction
with respect to the base
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Breakdown voltage collector to emitter, with specified
voltage between base and emitter

Emitter to base voltage (static) collector open

Emitter to coliiector voitage {dc)

DC open circuit voltage (floating potential) between the emitter
and collector, with the base biased in the reverse direction
with respect to the collector

Emitter supply veoltage

Reach through voltage

smatll-signal, common-source, short-circuit, input susceptante
Small-signal, common-source, short-circuit, output susceptance

Small-signal, common-source, short-circuit, forward transfer
susceptance

Small-signal, common-source, short-circuit, reverse transfer
susceptance

Small-signal drain to source capacitance

Small-signal, common-source, short-circuit, input capacitance
Small-signal, common-source, short-circuit, output capacitance

Small-signal, common-source, short-circuit, reverse transfer
copacitance

Drain terminal

Repetitive avalanche energy capability
Single pulse avalanche energy capability
Gate terminal

Small-signal, common-source, short-circuit, forward transfer
conductance

Small-signal, common-source, short-circuit, input conductance
Small-signal, common-source, short-circuit, output conductance
Small-signal, common-gate insertion power gain

Small-signal, common-source insertion power gain

Small-signal, common-source, short-circuit, reverse
transfer conductance |
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Small-signal, common-gate, transducer power gain
Small-signal, common-source transducer power gain
Drain current

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

Drain cuteff current

Zero-gate-voltage drain current

Gete current

Forward gate current

Reverse gate current

Reverse gate current with all other terminals short-circuited
source {junction-gate)

Reverse gate current with all other terminals short-circuited
source {insulated-gate)

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

2ero-gate-voltage source current

Sourcs 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
voltage specified for the device rpgegn) measurement

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

Charge required by Cpg 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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U, u =~ - = = = « - =« == =-=--- Substrate (bulk) {terminal, when substrate is externally
terminated)

V(BR)GSS -~ " T " " T T Tt oC Gate to source breakdown voltage, all other terminals
short-circuited 1o source (juncrion-gate}

VBR)DSS - " " T " T T T Tttt Drain to source breakdown voltage, all other terminals
short-circuited to source {(junction-gate)

VeBR)GSSF ~ - " - " T T " Tt Forward gate to source breakdown voltage

VGBRIGSSR - ~ -~ -~ "~ " " T -7 Reverse gate to source breakdown voltage

Vpp - - - C t -ttt et m Drain supply voltage

Vpg - - - " -ttt st mm e Drain to gate voltage

Vpg = = " " Tttt st s - Drain to source voltage

Vosgony © - T "~ " Tt Tttt On-state drain to source voltage

/] R R N Drain to substrate voltage

Vgg -~ -~ - " -ttt o s Gate supply voltage

Vgp - - -ttt st m s s Gate plateau voltage

Vgs - - - Tt -t -t s s s s s Gate to source voltage

Vggg -~ - -t -t m st s s - Forward gate to source voltage

Vg -~ -~ "~ -~ - - s m s Reverse gate to source voltage

Ves(off) T T T Tttt Tttt Gate to source cutoff voltage

Ves(thy - - - " " C Tttt mm ot Gate to source threshold voltage

Vegy - -~ - " " Tttt st m s s Gate to substrate voltage

Visp -~~~ - - - - - s m s Source pin to case isolation voltage

Vgg - - = - - - - -~ = - -~ Source supply voltage

Vgp = = - - - = - - =0 m Source to substrate voltage

2 2 S A e A Magnitude of small-signal common-source short-circuit forward
transfer admittance

AT T Magnitude of small-signal common-source short-circuit input
admittance

Ypg = " " " T Tt T T mm Magnitude of small-signal common-source short-circuit reverse

transfer admittance

------------- Interbase modulated current

152¢mod) ocutate
Igpz2g ~ - -~ =~ = -~ ==~ = = - -~ Emitter reverse current
Ip -~ == -~ = = - = m s Peak point current

Iy — -~ m o m e valley point current
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Interbase resistance
Interbase voltage

Emitter saturation voltage
Base - 1 peak voltage

Peak peint voltage

Valley paint voltage

Intrinsic standoff ratio

Junction capacitance
Forward current
Forward current, surge peak

Forward current, overload

Average forward current, 180* conduction angle, 60 Hz, half sine

wave
Reverse current

Reverse recovery current

Reverse current, repetitive peak
Reverse current, surge peak
Forward power dissipation
Reverse power dissipation
Stored charge

Forward recovery time

Reverse recovery time

Breakdown voltage {(dc, instantaneous total value)

Forward voltage

Reverse voltage

Working peak reverse voltage
Repetitive pepk reverse voltage

Nonrepetitive peak reverse voltage
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Total RMS value |DC value |DC value |Instantan- [Maximum
RMS value |of alter- |no alter- |with eous total (peak)
nating nating alter- value total value
component |component |mating
component
Forward current IF(RMS) [F IF lF(AV) iF IFM
Forward current, Ig
asverage, 180°
conduction
angle 60 Hz,
~half sine wave
Foruard current, 331"
e !
Forward current, IrsM
—Surde peak
Forward current, Trcowd
over{oad
Reverse current lR(RHS) ]F IR IR(AV) iR IRH
Reverse recavery TR(REC) TRM(REC)
CUrrent
forward power PE PEcad P PEM
dissipation
Reverse power PR PR(A) PR PRH
—dissipation
Forward voltage VF(RHS) Vs Vg VE(a) Vg Ve
Reverse voliage VRIRMS) Vi Vg VRea) Vg Ram
Reverse voltage VRum
—xorking peak
Reverse voltage VRRM
repetitive peak
Reverse voltage VRRM
nonrepetitive
peak
Breakdown V(BR) V(BR)
yoltage _ _
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B.5.2 Microwave digde svmbols.
F; ---------------- Overall average noise figure (of a mixer diode)
F;; ---------------- Standard overall average noise figure {of a mixer diocde)
bLe ==-°------=------- |({onversion loss
M- - = = = - - = = - -« - Figure of merit {of a detector diode)
Np - - - - - - - s s s e Output noise ratio
TES - - = = = - - - s e - e e e - Tengentiel signal sensitivity
VEWR - - = = = - - = = - - - =« - - Voltage standing wave ratio
T Impedance, intermediate-frequency
I RN Impedance, radio-frequency
A R B Impedance, modulator-frequency load
Ty -t ottt tm s - Video impedance
B.5.3 Tupnel digdes and hackward diode gvimbols.
[f - - === mm s mm e Inflection point current
T Peak point current
Iy ===~ === velley point current
Py === =~ -~ = -=-==-=---" bDynamic resistance at inflection point
Vpp = = - - - m s - e s - - - Projected peak paint voltage
Vi = - == s - s s e s e e Inflection point voltage
Vp = - cm s m e e e s e s s Peak point voltage
Vy - - s s s e s e e s valley point voltage
B.5.4 ¥Yoltage reaqulator and voltage-reference diode symbols.
e - - - === -«=-=----- Forward current, dc
Ig - ==~ - s Reverse current, dc
Iz: Tas lzme Iggm - - - - = - - - Regulator current, reference current (dc, dc near breakdown knee,
dc maximum rated current, dec maximum rated surge current)
VE - == - s e s e e e e Forward voltage, dc
Vg - - mm s s e s e e e s Reverse voltage, dc
Vz, Vg = = = - =~ = = - s s o s Regulator voltage, reference voltage (dc, dc at maximum rated
current)
Ty ke Lgq - " Cm ot m ot o= mo- Regulater impedance, reference impedance (small-signal, at 1,, at
Izg. at Izm)
Oyz -~ -~ -~ - - - "= =-=~----- Temperature coefficient of regulator voltage, temperature

coefficient of reference voltage
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.......... Limiting current
.......... Reguletor current
---------- Knee voltage
---------- Limiting voltage
---------- Regulator current variation
---------- Regulator voltage
---------- Knee impedance
.......... Regulator impedance

---------- Temperature coefficient of regulator current

Ce -~~~ - === "-=-"=9=--=-= Case capacitance

Cj ~ - Junction capacitance

[ e e Total capacitance

Ce1 . .

_— T T T e Capacitance ratio

Cr2

L Cut-off frequency

lg -~~~ ---"~~--=-"=»=--=- Series inductance
o A S S Figure of merit

L e Serjes resistance, small-signal
> T Temperature coefficient of capacitance
[ T R Efficiency

B.5.7 Irsnsient voltage suppressor symbols.

CF

---------- Clamping factor
---------- Standby current
---------- Forward surge current
---------- Rated forward surge current

---------- Peak impulse current

---------- Reted peak impulse current

---------- Surge peak transient current

---------- Rated surge peak transient current
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Average power dissipation
Rated average power dissipation
Repetitive peak pulse power dissipation

[ -
=_d 0

- Lorus
nRau ~

la
Lo

8

overshoot duration

Response time

Breakdown voltage

Clamping voltage

Working peak voltage, also stendoff voltage
Working rms voltage

Rated working peak voltage

voltage overshoot

Temperature coefficient of breakdown voltage

Critical rate of rise of off-state voltage
Breakover current

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

Repetitive peak off-state current

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-blecking thyristor)

Nonrepetitive peak reverse current (of a reverse-blocking
thyristor)

On-state current

Repetitive peak on-stete current
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Tygy -~ - - == - - e s - Nonrepetitive peak on-state current
Pgs Pgeayr PG Pgw - - - - - - - - Gate power dissipation
Pr. PReay PR PRW - - - - - - - - Reverse power dissipation
L B Gate-controlled delay time
tgg """ mmm e Gate-controlled turn-off time (of a turn-off thyristor)
tge - " " " c s s Gate-controtled turn-on time
tg -~ - st Cireuit-commutated turn-off time
Vigoyr ¥(BOy - " - Tttt - Breakover voltage
V(BR), Y(BR} -~ -~ " - - - - " - - Reverse breakdown voltage {of a reverse-blocking thyristor)
Vo(rMsys Voo Vocays vp. VoMo 0 - off-state voltage
VDRM -~ -~ " "ttt s m e - - Repetitive peak off-state voltage
Vpsy -~ - " -t - - s s s - Nonrepetitive peak off-state voltage
Vpuy - - "ttt ot ot e s Working peak off-state voltage
Ver Voearr VG Yom - - C - 7 T - Gate voltage
Vep. vgp: VoM T - - - - - - - - - Gate nontrigger voltage
Veor Vgar YeaM - C - - - - - - - - Gate turn-off voltage (of a turn-off thyristor)
VT, VETe VgTM -t m c m s - Gate trigger voitage (of a reverse-blocking thyristor
VRRM -~ © " Tttt - s - - m s Repetitive peak reverse voltage {of a reverse-blocking thyristor)
LT e B R T T Nonrepetitive peak reverse valtage (of a reverse-blocking

thyristor)
VRM -~ - - m c ot ot e e s Working peak reverse voltage (of a reverse-blocking thyristor)
VIRMS) e Y10 YT(a)s VTe VTN - - - On-state voltage
VIGRINY = -~ - "ttt st s Minimum on-state voltage
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APPENDIX B
Letter svmbol table (thyristors).
Total DC value BC value Instantaneous |Maximum
RMS value |no with total {peak)
alternating |alternating |value total
COMpONENY  component value
On state current ]T(RHS) IT IT(A) iT Itd
Repetitive peak, 11rM
on-state current _ _ R _
surge {nonrepetitive) I1sM
on-state current
Overload on-state Iteovy
current
Breakover current l¢a0) i (8O}
pff-state current ID(RHS) ]D ID(AJ iD IDH
Repetitive peak, IprM
off-state current
Reverse current IR(RHS) ]R IR(A) iR IRM
Repetitive penk, IRRM
_reverse current
Reverse breakdown Legr)R i(BRIR
—current
On-state voltage VT(RMS) VT VT(A) Vi VTM
Breakover voltage Veao) v(BO)
Off-state voltage VD(RHS) VD vﬂ(ﬂ) vp VDM
Minimum on-state VI(MiN
_—voltage
Working peak, VouM
- v
Repetitive peak, VORM
- e
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+ 1 Il anttnm nuwdeml takla Fforhunintment | Poacdiooonsd
L huibs WYIRAY LQRALG S AEIY] I oWl o) UL TTIUC .
Total 0C value DC value Instantanecus [Maximum
RMS value [no with total {peak)
alternating (alternating |value total
| component value
Nonrepetitive, VpsM
of f-state voltege
Reverse voltage VR(RHS) VR VR(A) VR VRH
Working peak, Ve
_reverse voltage
Repetitive peak, VRRM
reverse voltage
Nonrepetitive peak, VRS
reverse voltage
Reverse breakdown V(BR)R V(BRIR
Helding current [y K
Latching current I L
Gate current Ig Ig(Ay ig igm
Gate trigger current lgr igr letm
Gate nontrigger len iop loou
_current
Gate turn-off IGQ iGQ IGQH
_current
Gate voltage Vg Vgead vg Vam
Gate trigger voltage Vg1 vaT VGTM
Gate nontrigger Vap VED VoM
~irrant
Gate turp-off Vea vGo Veam
_voltage
Gate power PG PB A) Pg PGH
digsipation ¢
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B.7 OPTOELECTRONIC DEVICES SYMBOLS
B.7.1 oOptoelectronic device symbols.
Q, (@) - - - - - - - - "----- Radiant energy
Q, Q) - - - - =---"===----= Luminous energy
tg — -ttt tmmm s s s Delay time
tg - - - c ot s st me s s e Fall time
toff -~ - - -t tmom ot Turn-off time
tgn = " " " T T Tt mm - Turn-on time
tp - - m s st e s s e Rise time
tg ~ - Tt s ot m s Storage time
LI L R S Time constant
L I N R R N T Luminous flux, radiant flux
B.7.2 Photosengitive device svmbols.
Ap - - s st s e Area, detector
E- - - - - === - .- Illuminance (illumination); irradiance
fmod - - - - - "~ me-m Modulation frequency
In == -~ === ~-=="==-=-=-=- Detector noise
lg, Ig = == - === - ===~~~ Detector signal current (dc; rms velue of ac component)
Pp =~ ==~ - s s s s s Noise equivalen‘t power
Va -~ - mc s st mm s e Detector neise veltage
Vg, Vg = = - - ==~ === -~ Detector signal voltage (dc; rms value of ac component)
T 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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B.7.4 Qotocoupler (photocoupler. opto-isolator) svmbols.
Cig~ """~ --"===--=--- Input-to-output internal capacitance; transcapacitance
hp= = = = = s s - e s - e Current trapsfer ratio
lygr ==t m e e DC input-to-output current; isolation current
Flg =~ """ - - "=+ «-«-- Isolation resistance
Vig =" """t DC input-to-output voltage; isolation voltage
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STATISTICAL SAMPLING AND LIFE TEST PROCEDURES
C.1 SCOPE

€.1.1 Scope. This appendix contains statistical sampling, life test, and gualification procedures used
with semiconductor devices. This eppendix is not mandatory.

C.2 APPLICABLE DOCUMENT

C.2.1 gGeneral. The documents listed in this section are specified in sections C.3 and C.4 of this
specification. This section does not include documents cited in other sections of this appendix or
recommended for additional information or as examples. While every effart has been made to ensure the
completeness of this list, document users are cautioned that they must meet all specified requirements
documents cited in sections C.3 and C.4 herein, whether or not they are listed.

€.2.2 Government documents.

€.2.2.7 3pecifications, standards. snd handbooks. The foilowing specifications, standsrds, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of
these documents are those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.1).
HANDBDOK
MILITARY
MIL-HDBK-53-1 - Guide for Attribute Lot Sampling Inspection.

(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are

bl Lmmem Shm Mafamnn BDoimdicsen Coamut o Mot mmbhoinms MEL A Foadd oo AP it Cmmuss o AN Dbl e
U'UII.UUI: TN LIS VCICiiDE ri Frrl iy GCI"ILU WoLOLdIHEIdy Vi Lo, DUILUIIIH ‘QIJ' L UD LN JCIVILUI, FTUY RULdINia

Avenue, Philadelphia, PA 19111-5094.)

C.2.3 Qrder of precedence. In the event of a conflict between the text of this document and the
references cited herein (except for related associated specifications or specification sheets), the text of
this document takes precedence. Nothing in this deocument, however, supersedes applicable laws and
regulations unless a specific exemption hes been obtained,

C.3 GENERAL

€.3.1 pefinitions. The following definitions shall apply for all statistical sampling procedures:

a. Samole nlan geries: The samnla nlan
samole nian cpries: The samnla nlan

£
plan values - 50, 30, 20, 15, 10, 7, 5,

the foll

ined as [louing
, 0.7, 0.5, 0.3, 0.2,

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

¢. Acceptance number (c): The acceptance number is defined as an integral number associated with the
selected sample size which determines the maximum number of defectives permitted for that sample
size.
d. Rejection number (r): Rejection number is defined as one plus the acceptance number.
C.3.2 Svmbols. The following symbols shall apply for all statistical sampling procedures:
a. ¢ - Acceptance number

b. r - Rejection number

€. n - Sample size
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C.4 STATISTICAL SAMPLING PROCEDURES AND TABLE

€C.4.1 General. Statistical sampling shall be conducted using the sample plan method herein. The sample
plan method as specified herein is a double sample plan which provides a high degree of assurance that a lot
having a proportion defective equal to or greater than the specified sample 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 lot represented is greater than the specified sample
plan value since the assurance for that purpose is normally only 10 percent.

€.4.1.1 Seiection of samples. Samples shall be randomiy seiected from the inspection iot or inspection
sublots (For an explanation of random sampling, see MIL-HDBK-53-1, section 13).

€.4.1.2 Failures. Failure of a unit for one or more tests of a subgroup shall be charged as a single
failure.

€.4.2 Single-lot somplipg method. CI information {sample sizes and number of gbserved defectives) shall
be accumulated from a single inspection lot to demonstrate conformance to the individual subgroup criteria.

C.4.2.1 Sgmple sige. The sample size for each subgroup shall be determined from table ! and shall meet
the specified sample plen. 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 sampie size in table i.

€.4.2.2 Acceptance procedure. For the first sampling, an acceptance number shall be chosen and the
associated number of sampling devices for the specified sample plan selected and tested (see C.4.2.1). If
the observed number of defectives from the first sample is less than or equal to the preselected acceptance
mumer, the lot shall be accepted. 1f the observed number of defectives exceeds the preselected acceptance
number, an additional sample may be chosen such that the total sample complies with €.4.2.3.

€.4.2.3 Additional sample. The manufacturer may add an additional 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 total sample size (initial and added samples) shall be determined by a new acceptance
number selected from table 1.

C.4.2.4 Multiple criteria. Except where otherwise specified, when a2 subgroup conteins more than one
acceptance criterion, the entire sample for a subgroup shall be used for all criteria within the subgroup.
In table i, the acceptance number shall be that one asscciated with the largest sample size in the
appropriate sample plan column which is less than or equal to the sampile size used.

C.4.2.5 Qpne-hundred percept inspegtion. Inspection of 100 percent of the lot shall be allowed, at the
option of the manufacturer for any or all subgroups other than those which are considered "destructive."
The maximum observed percent defective for the inspection lot shall not exceed the specified sample plan
value. Devices that fail any test shall be removed from the lot.

C.4.2.6 pisposition of failed lot. A lot that fails Cl may, at the option of the manufacturer, be
screened for defectives or reworked and resubmitted for reinspection (see appendix E}

C.5 LIFE TEST

C.5.1 Gepneral. 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. 1if a lot
is made up of a collection of sublots, each sublot shall pass all applicable electrical end-points as
specified.

€.5.2 Selection of samples. Samples for life tests shall be selected at random from the inspection lot
(see C.4.1.1). The sample size for a 1,000-hour test shall be chosen by the manufacturer from table ! from
the column under the specified lambda (A). The acceptance number shall be the one associated with the
particular sample size chosen.
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€.5.3 Failures- A semiconductor device which exceeds one or more of the end-point limits specified for
life test at any specified or other reading interval shall be considered a failure and shall not be
considered acceptable at any 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 associated with the last
measurement time that the device was cbserved to be within the specified end-point Llimits. 1f the sample
size fails, the test may be terminated at the discretion of the manufacturer.

C.5.4 Life-test time and sample size. When a lambda (A) 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
maximans of 2,000 hours may be initiated for new lots provided that 365 days have not elapsed since a
1,000-hour life tests on the same device type on the same structurally identical group (see appendix E). If
365 days have elapsed, the new lot shall pass a 1,000-hour life test. The sample size for a life-test time
other than 1,000 hours shall be chosen according to the relationship of inverse proporticnality between test
time and sample size, such that the total unit test hours accumulated (sample sizes multiplied by test
hours) equal the emount that would have been chosen for the 1,000-hour life test, had it been performed.

The acceptance number shall also be determined from the sample size associated with the same 1,000-hour
test, had it been perfcrmed The lot shall be accepted if the number of failures at the end of the test

g . ; e e 8 o in the event
that the number of fallures observed on lLife 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 C.4.2.4, (2) add additional samples in accordance with €.5.5.1, or (3) extend the test time
to 1,000 hour in accordance with €.5.5.2, if a test time less than 1,000 hours was originally chosen. Only
one of these options shall be used for a given submission, and this option shall be used only once.

€.5.5.1 Additional samples. when this option is chosen, a new total sample size {initial plus added)
shall be chosen by the manufacturer from table | 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 lot. A ned acceptance number chall ba determined and shall be the one associated with the new
total sample size chosen. The added sample shall be subjected to the same life-test conditions and time
period as the initiasl sample. If the total cbserved number of defectives (initial plus added) does not
exceed the acceptance number for the total sample, the lot shall be accepted. If the observed number of
defectives exceeds this acceptance number, the Lot shaell not be accepted but may be resubmitted (see

C.4.2.6).

€.5.5.2 Extension of life-test period. If a life-test time period less than 1,000 hours is being used
and the number of failures chserved in the initial semple exceeds the acceptance number, the manufacturer
may in lieu of adding additional samples, choose to extend the test time of the entire initial sample to
1,000 hours and determine a new acceptance number from table 1. The new acceptance number shall be that one
associated with the largest sample size in the specified column which is less than or equal to the sample
size on test. A device which is a failure at the initial 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 C.4.2.6).

C.5.5.3 Failure of life test. If a lot fails to meet life-test requirements (including submission in
accardance Wwith C.4.2.6, if elected) such that it is eliminated or withdrawn from further conformance
inspection consideration, then a 1,000-hour life test shall be required for the failed subgroup until three
successive lots have passed. [f group B or C (see appendix E) 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.
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TABLE [.

sample plans. 1/ 2/

Minimum size of sample to be tested to assure, with a 90 percent confidence, that a lot having
percent-defective equal to the specified sample plan will net be accepted (single sample).

Max imum
percent
defective 50 30 20 15 10 7 5 3 2 1.5 1 0.7 0.5 0.3 0.2 0.15 0.1
or A
Acceptance Minimum sample sizes
number (c) {For device-hours reguired for Llife test, multiply by 1,000
{r=c+ 1)
0 5 8 1 15 22 LT 45 76 116 153 231 328 461 767 1152 1534 2303
£1,03)1¢0,66)1(0.46)(¢0,34)(¢0,23)/¢0,163((0.11){£0.07} Q4)1¢0,03}1¢0,02)(¢0,0231¢0,01) 1¢0.007))1¢0,005)!(¢0 0033[¢(0,002)
1 8 13 B8 25 38 55 77 129 195 258 390 555 778 1296 1946 2592 3am
(4,4) 1(2,7) 162,00 [€1,4) [(Q.P463(¢0.653((0,46)(¢0,28)1¢0,18)(¢0,14)[¢0,09>/(0.06)I1¢0,0453(¢0,0272[{0,018)1¢0,013)]¢0.009)

1/ sample sizes are based upon the Poisson exponential binomial Limit.
2/ The minimum quality (approximate AQL required to accept on the average) 19 of 20 lots is shown in parentheses for information only,
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APPENDIX D

QUALTTY SYSTEM
PROGRAM

D.1 SCOPE

D.1.1 Scope. This eppendix contains details of the quality system program for JAN, JANTK, JANTXV, and
JANS semiconductor devices. The program measures and evaluates the manufacturer's manufacturing process
against a baseline for that process. This baseline can include innovative and improved processes that
result in an equivalent or higher quality product, provided that the process used to evaluate and document
these changes has been reviewed and approved by the qualifying activity. Changes to the process baseline
can be made by the manufacturer after achieving approval with documented reliability and quality data. The
approach outlined in this appendix is a proven baseline which contains details of a quality system including
best commercial practices. This appendix is not mandatory. However manufacturers must demonstrate to the
qualifying activity a quality system that achieves at least the seme level of quality as could be achieved
by complying with this appendix. Certification is provided by the qualifying activity upon approval by the
preparing activity (for equivalent quality systems) and qualifying activity.

n 2 AnPBi TrAD] E AAriue
V.& AFFLILADLE UULUMNCK

D.2.1 Non-Goverpment stendards and gther publicationg. The following documents form a part of this
document to the extent specified herein. Unless otherwise specified, the issues of the documents which are
poD adopted shall be those listed in the issue of the DODISS cited in the salicitation. Unless otherwise
specified, the issues of documents not listed in the DODISS are the issues of the documents cited in the
solicitation (see 6.1).

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI/NESL-2540D-1-1994 - Calibration Systems Requirements.

(Apolication for copies should be addressed to the American Natignal Standards Institute

cati should be a e th ute,
)

Street, New York, NY 10036.

11 West 42nd

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

EIA-554 - Assessment of Outgoing Nonconforming Levels in Part Per Million (PPM}
(DOD adopted).

E1A-557 - Statistical Process Control Systems.

JEDEC Publication 114 - Analysis of Component PIND Test Failures.

(Application for copies should be addressed to the Electronic Industries Association, 2001 Pennsylvania
Avenue, Washingtan, DC 200046.)

(Non-Government standards and other publications are normally available from the organizations which
prepare or distribute the documents. These documents also may be available in or through libraries or other
informational services.)

D.3 Quality svstem program. Devices furnished under this specification shall comply with the performance
requirements of 3. herein, and shall be prepared for delivery in accordance with 5. herein. The
verification program shall assure that the design, processing, assembly, inspection, and testing of
semiconductor devices comply with this specification and the associated specification.

0.3.1 Management responsibility.

0.3.1.1 Manegement responsibility. Menagement shall provide sufficient rescurces, personnel, and
suthority necessary for performing all applicable verification and manufacturing certification requirements
specified herein.
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D.3.1.2 Qraanization. A functicnal block organization chart shall be included in the quality system
program Which shows the lines of responsibility end suthority for orgenization, approval, and implementation
of all aspects of the quality program. A management representative shall be identified who has defined
responsibility and authority to ensure that the requirements of this specification are met.

0.3.1.3 Responsibility ond authority.
D.3.1.3.1 pefinition of & @PL manufacturer. For guidance on specific business scenarios, details of QPL

implementation, financial commitment to this program, or interpretation of criteria herein, contact the
qualifying activity. The Q@PL manufacturer is the basic plant (see H.3.1})

p.3.1.3.1.1 pBasic plant. The basic plant is where wafer fabrication or device assembly is performed.
The basic plant has the responsibility for device critical interfaces, performance, guality, and
reliability. The merufacturer's designating symbol of the basic plant shall appear on the finished product.
Total ownership of the basic plant is required for listing on the OPL and JAN Branding. The basic plant
shall be certified and qualified by the qualifying activity. A QPL manufacturer may have multiple basic
plants. Unless otherwise approved by the qualifying activity, however, only one device design per PIN,
per basic piant will be alliowed. Contractors shall ensure their subcontractors meet the requirements of
MIL-PRF-19500.

D.3.1.3.1.2 Contracted plant. The basic plant may contract assembly or wafer fabrication provided
control of the contracted plant is demonstrated to the qualifying activity. A written agreement between a
basic plant and a contracted ptant is necessary for all contracting scenarios. This agreement shall
establish who is the basic plant. For any device type a basic plant may not contract both assembly and
wafer fabrication. The contracted plant shall be certified by the qualifying activity. Qualification of
assembled devices or wafers will be the responsibility of the basic plant. QPL manufacturers may offer
their certified line services to each other. The address of the contracted assembly or wafer fabrication
plant will be included on the QPL.

D.3.1.3.1.3 Contracted wafer fabrication. JANHC die evaluation in accordance with MIL-PRF-19500 or
equivalent shall be performed whenever a contracted wafer fabrication plant is utilized by the basic
assembly plant. This die evaluation may be performed by either the contracted wafer plant or the basic
assembly plant and is applicable to JAN, JANTX, and JANTXV. <{(For JANS devices, JANKC die evaluation

applies.)}

D0.3.1.3.1.4 Wafer fabrication. The wafer fabrication plant (basic wafer fabrication plant or contracted
wafer fabrication plant) may contract any ar all of the following special processes to specialty
{aboratories:

a. epitaxial layer

b. ion implantation

c. irradiation (for carrier lifetime suppression)

D.3.1.3.2 Responsibility of the manufacturer. The manufacturer is responsible for the performance of all
inspection requirements as specified herein, and in the associated specification. The manufacturer may use
their own or other suitable facilities which have been approved and granted laboratory suitability by the
qualifying activity 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 associated specification and to audit the data resulting from the manufacturer's performance of these
specifications.

0.3.1.3.3 Incomipg, in-process, and outgoing jnoventory contrel. The manufacturer shall employ procedures
to control storage and handling of incoming materials, work in-process, warehoused and outgoing product in
order to (a) achieve such factors as age control of limited-life materials; and (b) prevent inadvertent
mixing of conforming and nonconforming materials, work in process, finished product, resubmitted lots, or
customer returns.
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D0.3.1.3.4 Personnel. Personnel performing quality functions shall have sufficient well-defined
respensibility, suthority, and the organizational freedom to identify end evaluate quality problems and to
initiate, recommend, or provide solutions.

D.3.1.4 Regources- The manufacturer shall identify requirements and provide adequate resources for
management, performance of work, verification gctivities, and internal sudits. For the purpose of this
document, resources shall include, but not be limited to, materials, equipment, training, and personnel.

D.3.1.5 Management representative. The manufacturer shall appoint a member of his management who has the
authority and responsibility for development and implementation of the program plan of this appendix. This
individual shall insure that the quality system is maintained and shall periodically report to the
manufacturers management on the performance of the system and opportunities to improve it. The qualifying
activity shall be informed whenever there is a change in the management representative.

D.3.1.6 Managemenl review. The manufacturers management shall maintain an ongoing cognizance of the
status of the quality system to ensure it's continuous suitability and effectiveness in satisfying the
requirements herein through periodic reviews of the gquality system.

D.3.2 Quality system.

D.3.2.1 Quality system regdirements. A quality system shall be established by each manufacturer which
implements all requirements of this appendix. The current revision shall serve to demonstrate to the
qualifying activity that the manufecturer's system is adequate to assure compliance with the appllcable
.._.......l e el mtia] e o —d-u-‘l.- br Xs s it nhall e sl aanly - Aamtifinad hy ~atanmrg Tm tkn
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system.

D.3.2.2 Process flows. The system includes process flows for each distinct product family. As a
minimum, flows shall include wefer fabrication, assembly, processing and C1, and shall indicate which CI
option has been selected.

D.3.2.3 Quality system procedures. The manufacturer shall implement the approved system. The range and
detail of the procedures shall ensure complisnce with this system.

D.3.2.4 Quality planning. The manufacturer shall define how the requirements for quality will be met.
Quality planning shall be consistent with all other requirements of the manufacturer's quality system. The
manufacturer shall give consideration to the following activities, as appropriate, in meeting the specified

requirements for products

a. The preparation of quality plans may be in the form of a reference to the appropriate procedures
that form an integral part of the manufacturer's quality system.

b. The identification and acquisition of any controls, processes, equipment (including inspection and
test equipment), fixtures, resources, and skills that may be needed to achieve the required
quality.

c. Ensuring the compatibility of the design, production process, inspection, and test procedures.

d. The updating, as necessary, of quality control, inspection, and testing techniques, including the
development of new instrumentation.

e. The identification of any measurement requirement involving capability that exceeds the known state
of the art, in sufficient time for the needed capability to be developed.

f. The identification of suiteble verification at appropriste stages in the realization of product.

g. The clarification of standards of acceptability for all features and requirements, including those
which contain a subjective element.
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D.3.3 cConversion of associated specification reguirements. The manufacturer shall have a system to

convert associated specification requirements to in-house, procedures, methods, and specifications. The
system shall include revision and distribution controls. The manufacturer's system ensures review of
purchase requirements received from their customer. The review shall insure that the purchase order does
not violate this specification for JAN product of any level and that any special instructions are accounted
for. The system shall provide objective evidence of this review. Additionally, any modificetions shall
also be reviewed

0.3.4 Critical interface control.
D.3.4.1 Desjan, materialg, end processing documentagion. Each product design shall be fully specified

such that aii espects of design, verification testing, processing, and materiais are described. In
addition, each manufacturer shall have a flow chart, traveler and a design and construction form for each
certified product line (see qualifying activity).

p.3.4.2 change of gualified product. After guatification, the manufacturer shall notify the qualifying
activity prior to the release and shipment (for JANS pricr to line implementation except for evaluation
samples) of product which undergoes any change in the product or verification program which affects
performance, quality, appearance, reliability or interchangeability (see appendix E). The changes shall be
approved by the Qualifying Activity prior to release and shipment of product. Changes in design, materials,
or processes for any device must be processed in accordance with established change control procedures for
all affected documents (see D.3.4.1 and D.3.5). Such notification shall include a thorough description of
the proposed change and a test plan designed to demonstrate that the change will not adversely affect

performance, quality, reliability, or interchangeability and that the changed product Will continue to meet

the specification requirements. The completed test results shall be spproved by the quelifying activity.
After approval of the design change, all product inventory of the old design must be submitted to CI 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 manufactured to the previously
approved design which are in inventory or in process of testing (i.e., inspection lot identification code
assigned) will remain qualified only until that inventory is depleted.

0.3.5 QRocument control.

0.3.5.1 Qacument contreol. The manufacturer shall establish and maintein precedures to controt atl
documents that relate to the requirements of this specification. This includes, to the extent applicable,
military and industry soemf\canons and standards.

0.3.5.2 pocument georoval and issue. Documents shall be reviewed and approved for adequacy by authorized
personnel prior to issue. A procedure shall be established to ensure that the pertinent issues of
appropriate documents are available at all required locations, that invalid or obsolete documents are
promptly removed from all points of issue, and that any obsolete documents which are retained are suitably
identified.

0.3.5.3 pocument changes. Unless designated otherwise, changes to documents shall be reviewed and
approved by the same functions/organizations that performed the original review and approval.

0.3.6 Purchasing.

D.3.6.1 Acauisition documentation. A system for the acquisition of supplies and approval of suppliers
shall be established.

D0.3.7 Control of customer supolied material. The manufacturer shall establish and maintain procedures

for the control, verification, maintenance and storage, es applicable, of customer supplied materials and
equipment. Any material which is lost or becomes unsuitable for use shall be recorded and reported to the
customer.

0.3.8 Product identification and traceebility. ALL devices delivered to this specification shall be
tracesble through the lot identification code and inspection lot records, and identified as in 3.7 and
3.10). In addition, JANS devices shall have a (ot control system from wafer processing through screening
which provides wafer lot identification; operation (machine); date of operation, operator{s) identification,
gquantity; and serial numbers (after step 8 of table IV) of devices processed.
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D.3.9 Process control. The manufacturer shall assure that all manufacturing operations are carried out
te insure continued process capability., Operations shall be controlled as to the manner of production,
requirements for monitoring and control, and output product characteristics. Where necessary, due to the
complexity or sensitivity of operation parameters, the process shall consider working environment,
workmanship criteria, equipment set-up and the need for special operator certification or continuous
monitoring of critical paremeters.

D.3.9.1 Control durina manufacturing and assembly. The relative humidity, temperature, and particle
count for each applicable critical process step (e.g., wafer fabrication, assembly) shall be specified,
controlled, and recorded. The procedures and techniques for measuring these environmental parameters and
limits shall be documented. The procedures shall contain corrective actions for out-of-tolerance
environmental conditions. Unsealed parts shall be handied in such & 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 erganic impurities, and maximum bacteria count. In addition, spittle
protection is required in applicable critical areas.

0.3.9.2 Process monitor programs. Process monitor programs shall be established as referenced below, for
processes perfarmed by the manufacturer. A fully implemented and approved SPC program (in actordance with
D.3.20) may replace all or portions of the process monitor programs with the approval of the qualifying
activity. These programs shall be documented and made available to the certification team for review. The
implementing procedures shall provide for frequency, sample size, reject criteria, allowable rework, and
disposition of failed product/lots. Investigative and corrective actions shall be established which address
noted deficiencies. With the exception of the particle detection monitor, & procedure is reguired for the
traceability, recovery, and disposition of all units monitored since the last successful test. As with all
monitors, the particle detection procedure shall provide for continual process improvement. Records of
these monitors shall be available to any (Goverrment or military user) audit team for review. As a minimum,
the process monitors shall include the follewing, or equivalent as approved by the gualifying activity:

a. Die attachment. The type of die mounting method, die material, die mounting material, package
material, and mounting configuration shall be documented. The time, temperature, pressure,
scrubbing, cleanliness, and enviranment shall also be specified. The menufacturer shall menitor the
die attach integrity for all silicon trensistors and case mounted diodes in accordance with test
method 2017 or thermal response methods 3101, 3161, 3131, 3103, and 3104 of MIL-STD-750 using the
manufacturer's documented procedure. This procedure shall be performed at each equipment set up as
a minimum for JANTX and JANTXV and may, a8t 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, package type change, die size change and after every two hours of
production for JANS. A different methoed of process control may be implemented, with the approval of
the qualifying activity, if an appropriate thermal response method is performed in 100 percent
screening. In the event that the die shear s Less than the value of table 1 of method 2017, or the
test leaves less 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 bonded
since the last successful die attach integrity test is required. This procedure shall provide for
sample size, reject criteria, and disposition of failed lots. This test may be conducted on the
same samples used for the wire bond strength test.
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Wire bonding or interconnection. The bonding technigques, type of bond wire, and lead material used
in connecting the die to the package leads shall be documented and comply with this specification
and the applicable associated specifications. The temperature, pressure, dwell time, control of
cordition of capillary or electrode, ultrasonic power, composition of metals, lead dress, thickness
to width ratio of bond, and environment shall be specified. The manufacturer shall monitor the
wire bond strength in accordance 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 snd may, at the manufacturer's option consider change of operators, lot size,
shift start and stop, and other related factors. As a minimum for JANS each operator/wire 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 operators, spools, shifts, packages, wire size, and
maintenance of equipment. When mare than ane lot is processed for JANS in a two-hour period,
samples shall be tested from each lot. Pull strength data shall be read and recorded and shall be
control charted and maintained in accordance with the specified requirements. Data shall include
the force, in grams, required for failure, the physical location of the point of failure, and the
nature of the failure. In event that any bend strength is less than the pre-seal value given in
table I, method 2037, of MIL-STD-750, the bonder shall be inactivated immediately and not returned
to production until tests show that satisfactory operation has been re-established. When the
system at the die surface is bimetallic and the lead wires are less than S mils in diameter, the
lead shall be pulled to destruction and if the chip bond lifts before the wire breaks, the lot
shall be rejected. A procedure for the traceability, recovery, and disposition of all units bonded
since the last successful bond strength test is required. This procedure shall provide for sample
size, number of bonds and device to be tested, reject criteria, and disposition of failed lots.

Glass-to-lead seals on clear glass diodes. Visual inspection procedures shall specify inspection
criteria, the use of visual aids, and shall comply with the reguirements of methods 2069, 2070,
2072 or 2073 (die visual), and 2074 of MIL-$TD-750. In addition, the manufacturer shall monitor
the lead-to-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 capable of detecting significant
loss of glass-to-lead seal. (JANS and JANTXV only).

Lid seal. The moisture content of the sealing environment shall be controlled. The internal
meisture content of device packages with an internal cavity greater than .01 cc shall not exceed
5,000 PPM when tested in accordance with method 1018 at +100°C. ALl manufacturers shall exercise

package interna! 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 table
11, or equivalent; not required for devices which are inactive for new design., All devices not
utilizing a eutectic die attach shall have the internal oxygen content of the sealing environment
controlled. The internal oxygen content of the device packege shall not exceed 2,000 PPM at +100°C.
The internal oxygen content test may be performed at the option of the manufacturers. When the
internal content test is performed, the samples shall have been subjected to screen 3 of teble IV or
equivalent; not required for devices which are inactive for new design.

Particle contamination. The manufacturer shall establish a particle detection monitoring program
which assesses the source of particle contamination of sealed cavity devices on an individual
manufacturing line basis. The monitor shall use the test set-up as specified in method 2052 of
MIL-STD-750., JEDEC Publication 114, "Guidelines for Particle Impact Noise Detection (PIND) Testing,
Operator Training, and Certification" may be used as a guideline. Unless otherwise exempt herein,
this monitor is applicable to all metal or ceramic cavity package outlines. This monitor shall be
performed at the assembly {ocation, or locations, to ensure the most effective feedback loop for
corrective action.

Application of final lead finish: (see appendix H)

0.3.9.3 HWafer lot ipspection (JANS only). The metheds and procedures which are used to specify sample
size, criteria for control of the wafer thickness, cleanliness, junction and surface preparation, metal
deposition and thickness, etching, and alloying shall be documented.
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D.3.10 Inspection and festing.
0.3.10.1 inspection of purchased materjals. The manufacturer is responsible for assuring that all

supplies and services procured from suppliers conform to the purchase contract. The manufacturer shall have
a system which controls inspection, storage, and handling of incoming materials, and periodic evaluation of
material received. The system may include verification of chemical, physical, and functional
characteristics required by manufacturer drawings end specifications. The manufacturer may utilize a
certified supplier program to reduce or eliminate receiving inspection.

D.3.10.1.1 gCertified suoolier program. The capability of supplied materijal may be validated through a
supplier certification system. This program seiects and monitors suppiiers in order to guarantee that the
supplied material will meet and maintain required capability levels (e.g., Cpk, PPM, etc.).

0.3.10.2 In-process guality coptrol. The manufacturer shall perform in-process inspections to the extent
necessary to assure product conformance to the end item specification. This shall include inspections and
tests which assure that the processes manufacturing are in a state of control as indicated in section
D.3.92.1 herein.

D0.3.10.2.1 Mapufacturer jmposed tests. Any manufacturer imposed test{s) (e.g., gross and fine leak)
conducted prior to any qualification or CI, are to be performed on all subsequent lots until requalified.
1f any manufacturer imposed tests detect a problem, the manufacturer shall submit all devices in the lot to
those tests to eliminate rejects and shall take steps to determine and eliminate the cause of failure (e.g.,

[ g R [y
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0.3.10.3 Iesting and screenina operations. Testing and screening operations may only be performed in a
facility which has received laberatory suitability approval from the Qualifying Activity for each
MIL-STD-750 test method to be employed. The environmental conditions where testing and screening are
performed shall be maintained to assure compliance with the reguirements of MIL-STD-750.

D.3.10.4 Fipal inspection and testing.

0.3.10.4.1 gualification and conformance inspection. Oualification and conformance inspection_shall be
performed as required by the associated specification and herein at a facility which has received laboratory

suitability approval from the Qualifying Activity. Procedures shall exist to maintain product lot
idantification until the curccessful r'nmnlnrlnn of Oualification or Cl tecting. The resulte of testina =hall

be reviewed and approved.

D.3.10.5 jnspection and test vecification. The manufacturer shall verify that all inspection and testing
required by this specification and their Quality plan has been accomplished as specified. Verification
shall clearly show whether the product passed or failed any requirement and shall contain sufficient detail
to allow traceability to & specific operator, test date, and program.

0.3.11 Control of inspection measuring and test equipment.

0.3.11.1 Jest programs and setups. The test programs and setups used to sort, classify, and test for
MIL-PRF-19500 requirements are required to be traceable through each document control system to insure the
correct revision was used when testing MEL-PRF-19500 devices.

0.3.11.2 Jest equipment maintenance and calibrgtion system. Maintenance and calibration systems and the
frequency of scheduled actions, for gauges end test equipment, shall be established. The system may use
ANSI/NCSL 2540-1-1994, or equivalent, as a guideline.

D.3.11.3 Conditions and methods of test. The general requirements, conditions and methods of test shall
be in accordance with MIL-STD-750.

D.3.11.4 Electrical test equipment verification. The manufacturer shall define and utilize a method

le.g., correlation samples, diagnosis routines, etc.) to verify the measurement and operation
characteristics of the test equipment when in use, In the event of verification of failure, the
manufacturer shall utilize a procedure which will determine the reguirements for traceability, recovery, and
when retesting is required of all units tested since the last successful verification.
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D.3.11.5 Alterpative tegt 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 diagrem of the
test equipment shall be mode svailable for checking by the qualifying activity.

0.3.12 Inspection and test status.

D.3.12.1 Ipspection and test statuys. A system shall be maintained to insure that products are identified
by their test or inspection status. The system shall insure the separation of products that have been
tested or inspected from product that has not.

0.3.13 Controt of nonconforminag product. The manufacturer shall maintain a system which will prevent the

shipment or use of nonconforming product. The system shall provide for identification, segregation, and
evaluation of product which does nat conform to specified requirements at any peint in the manufacturing and
screening flow

D.3.13.1 Reworked product. Reworked or repaired product shall be re-inspected in accordance with the
appropriate procedures.

0.3.13.2 Rework provisigns. All rework permitted on devices manufactured under this specification shall
be sccomplished in eccordance with the established procedures. Lots shall not exceed two reworks for any
process.

D.3.13.2.1 wafer rework. For wafers, rework is limited to the following: additional etch to correct a
nonconfarmance to a specification Limit; photoresist strip and recoat; additional processing to continue or
finish incomplete processing; strip and redeposit of non-junction passivation or backside metallization.
For JANS no rework or redeposition of any oxide layer is allowed.

D.3.13.2.2 Rework of assembled devices. No delidding or package opening shall be permitted except for
disc packages. unl i cified, rework of sealed packages is limited to reclesning, rebranding
to correct defective marking, and lead straightening, re-plating or re-solder dipping of the leads. After
any re-plating, all JANS, JANTXV, and JANTX shall pass as a 100 percent screen the requirements of group A,
subgroup 2 and the hermetic seal requirements of screen 7 of table IV herein. Solder dip rewark shall be in

accordance with appendix H.
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D.3.13.3 Rejected lots. Lots with an unscreenable failure mode shall be rejected. Unless the entire
inspection lot has seen the same screening, devices which have received PIND screening in accordance with
6.1.1 may not be considered as candidates for this inspection.

D.3.13.3.1 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 cobserved 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 lot. 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. 1f the percent defective for the
resubmitted lot exceeds the tightened inspection PDA, the entire resubmitted lot shall be unacceptable for
any quality level.

D.3.14 CLorrective and preventative action.

0.3.14.1 Corrective action. The system identifies the responsibility for decisions regarding the
necessity for a cerrective action as a result of failure, defect analysis, inappropriate performance of
inspections/procedures, product trends, inappropriate records and audits. Evaluation and approval of the
proposed corrective action shall be made part of the record of the lot{s) involved. 1f 3 of 10 consecutive
lots aor if 2 successive lots of a device type or structurally identical types are rejected for the same
failure mechanism, corrective action shall be initiated by the manufacturer. Failure to initiate corrective
action may result in removal of products from the qualified product list.
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D.3.15 Handling, storage, packaqjpa, and delivery.

D.3.15.1 Security of completed deviges. Marked devices which have passed all screening and quality
conformance requirements shatl be retained in & secure area prior to shipment delivery. Device inventory

shall be controlled by device type, lot identification code, quantity, product assurance level, and
transaction date. This requirement applies to both the manufecturer and the distributor(s).

D.3.15.2 ESDS prearam. The manufacturer of ESDS class 1 and 2 devices shall institute an ESDS program
commensurate with the product classification. The product classification shall be as indicated in
appendix E. The requirements of ELA-623 apply but may be tailored for establishing an ESDS program.
Justification for the tailoring shall be made available to the qualifying activity for approval upon
request.

0.3.16 guality records. A system shall be in place to track the results of all qualification, screening
(attribute data), quality conformance tests {attributes or variable data) and inspections, and any required
failure analysis per lot.

~ oz
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D.3.17.1 Internal audit progrem. The manufacturer shall establish an independent internal audit program
which shall be included in the quality system. The internal audit program shall assess compliance with all
applicable quality system requirements and shall identify key review areas, their frequency of audit, and
describe the corrective action system. The internal audit program shall include any subcontractors used.

D.3.17.1.1 Internal audit checklist. The internal audit checklist shall assure that the quality system
is adequate and followed by all personnel in each area.

D.3.17.2 budit schedules and frequencies. The audit frequency shall in no case exceed cne year for each
area unless authorized by the qualifying ectivity. An internal audit shall be conducted and corrective
actions completed prior to the initial qualifying activity audit. The qualifying activity may modify the

frequency of the internal audit{s) or require additional inspection based on the effectiveness of the
manufacturer's internal audit program, and assessment of the internal audit findings.

0.3.17.3 Auditors. The designated suditors shell be independent from the area being audited. [f the use
of an independent suditor is not practical a second individual should be assigned to participate in the
audit or review the results. Auditors shall be trained in the area to be audited, in the applicable
military specification requirements and provided with an appropriate checklist for annotating deficiencies.
Prior to the sudit, the assigned auditor(s) shall review the previous internal sudit results to assure
corrective actions have been implemented and are effective.

D.3.17.4 pudit deficiencies. ALl sudit deficiencies shall be conveyed to the responsible individual for
corrective action(s). All corrective actions shall be agreed to by the management representative. A
procedure shall be established to follow up on all audit deficiencies to assure that the corrective actions
have been implemented in a timely manner. I[f recurrent deficiencies are found additional corrective action
shall be taken to assure correction of the problem and the Qualifying Activity shall be notified. The
internal audit team shall perform a &-month follow-up verification of corrective actions to assure that they
are adequate.

0.3.18 Iraining.

D0.3.18.1 Ppersonnel performing guality operatjons. All personnel performing an operation affecting
quality shall be trained in and familiar with that part of the operation relevant to their functioen. They
shall have sufficient responsibility and authority te ingpect and accept or reject product according to the
applicable specifications.

0.3.18.2 Iraining requirements. Work training practices shall be established and utilized in acquiring
and maintaining job skills as required in critical work areas.

0.3.79 3Serviging. Not applicable to this document.
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0.3.20 sStetistical techniques.

D.3.20.1 SPC program. The manufacturers Statistical Method Program which is used to achieve continuous
improvement and process control in their manufecturing line. The manufacturer's SPC program shall be
included as part of the quality system. 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 EIA-557. A minimum program shall
include training, definition of critical operations, installation of statistical control techniques, a
control action system and FMEA. The manufacturer shall perform the following assessment of their products:

a. ldentify the failure modes for the device.
b. List the contributing failure mechanisms for each failure mode.

¢. lIdentify the manner in which the risk of shipping product with the inherent defect is mitigated, for
each failure mechanism. Examples:

(1) Design.

(2) Material control.
(3) Process control.
(&) Screening.

(5) «cI.

A planned SPC milestone schedule and progress reporting system shall be developed and made available for
review. The SPC program plan and milestone shall be maintained as part of the overall verification program
plan as specified herein. The progress reporting system shall be updated on a quarterly basis and be made
available to the Qualifying Activity upon reguest.

0.3.20.2 Process control requirements for all diodes, rectifiers. and zeners. [f & lot exhibits an out
of control condition, the entire lot shall be removed from the line and held feor engineering evaluation amd

digspacition
gispeosition.

D.3.20.2.1 Thermal impedance measurements. Thermal impedance measurement shall be performed in
accordance with the applicable MIL-STD-750 thermal methods. The screening limit shall be derived by each
vendor by means of statistical techniques, once the process has exhibited control and capability. The
capability data shall be used to establish this screening Limit. The maximum limit shall not exceed the
group A, subgroup 2 Limit of the associated specification. In addition to screening, once g fixed limit has
been established, moniter each die attach production lots using a random five piece sample (minimum) from
each die attach production lot to be plotted on the applicable X, R chart. Unless otherwise justified by
engineering evaluation, a Cpk of 1.33 minimum, and pass/fail limits of +3 sigma are expected.

D.3.20.2.2 |Leakpge current measurements. Leakage current measurements shall be performed in accordance
with the applicable MIL-STD-750 leakage currents methods. The screening limit shall be derived by each
vendor by means of statistical techniques, once the process has exhibited control and cepability. The
capability data shall be used to establish this screening limit. The maximum Limit shall not exceed the
group A, subgroup 2 limit of the associated specification. In addition to screening, once a fixed limit has
been established, monjtor all wafer lots using a random five piece sample (minimum} from each wafer lot to
be plotted on the applicable X, R chart. Unless otherwise justified by engineering evaluation, a Cpk of
1.33 minimum and pass/fail of 3 sigma are expected. (This requirement is not applicable for leakage
currents of 10 nA and below.)
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D.3.20.3 Parts pec mitlion (PPM) verification. The manufacturer shall establish a system for collecting

and reporting defect levels in PPM. [ata collected from the tests of group A, subgroups 2, 3, and 4 shall
be used for PPM calculations in accordance with EIA 554. The maximum delivered defect level shall be 100
PPM. For the purpose of PPM celculations data from devices from structurally identical groupings may be
combined, The contractor is responsible for establishing a quality system to verify the PPM defect level of
lots that are subjected to subgroup tests of the group A inspections. The PPM defect {evel shaill be based
on a 6-month moving average. In the event that the contractor (component manufacture) meets or exceeds 100
PPM for PPM-2 groupings the manufacturer shall identify the problem device type(s) and problem subgroup
which caused the grouping to exceed 100 PPM. 1in the event that a device type or structurally identical
device types are of insufficient volume for PPM evaluation, manufacturers may create their own groupings
with the following guidelines:

a. Similar package styles.
b. Similar construction, materials, and processing.

0.3.20.3.1 PPM g;;g!,]';y: lgvgla. The quality of lots that have been subjected to and have passed the 100

PR - babl o FAS #mm o n

perl:ent réenlng lnbpectluns U laDle l' lDr U"hCrEEfIEU uEVICEh DI. I.ﬂE DleUn OT I.lllf IlldnUTaLLUl er } bllﬂll DE
established and maintained in accordance with 0.3.20.2.2 below and EIA-554. Individual PPM levels for PPM-2
shall be computed for table Vv, subgroups 2, 3, and 4. The sum of these equate to the overall PPM-5 defect
level.

0.3.20.3.2 Group A, subgroup 2, 3, and 4 tests (PPM cateqorjes). Test results from subgroup 2, 3, and &
shall be used for subsequent PPM calculations in accordance with EIA-554. PPM calculations shall be based
on the results of the first submission and shall be based on the semiconductor grouping defined as
structurally identical (see appendix E), or as defined in 0.3.20.2.3 and PPM calculation, shall not use data
on resubmitted lots. Calculation and data exclusion shall be in accordance with EIA-554. Larger samples
may be inspected by the contractor in order to calculate PPM, however rejection of the lot shall be based
only on subgroup sample testing.

0.3.20.3.3 Device gqroupings. When production of any device or structurally identical group is
insufficient to allow accurate calculation of PPM's, the manufacturer, at his option, may increase the
tested sample size, or may create expanded groupings based on similarity of package, process, construction,
or specialized materials. If an increased semple size is used, rejection of lots will be based on the
required subgroup sample testing. Expanded groupings, and any change to the expanded groupings must be
approved by the Qualifying Activity.

D.3.20.3.4 Lotg exceeding 100 PPM. When failure in a lot sample causes a six-month rolling average to
exceed 100 PPM, the manufacturer shall determine the cause of the failure(s). A corrective action plan
shall be developed, and implemented.

D.3.20.3.5 PPM customer correlation. The manufacturer shall establish a feedback loop with all customers
whe regquest participation to correlate the customer's test results with those of the manufacturer.
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STANDARD VERIFICATION FLOW FOR ENCAPSULATED DEVICES

E.1 SCOPE

E.1.1 Scope. This apperdix contains the standard test flow which, when performed in its entirety,
assures that the product will meet the performance requirements. The QPL program measures and evaluates the
manufacturer's manufacturing process against a baseline for that process. This baseline can include
innovative and improved processes that result in an equivalent or higher quality product, provided that the
process used to evaluate and document these changes have been reviewed and approved. Changes to the process
baseline can be made by the manufacturer after achieving approval with documented reliability and quality
data. The approach outlined in this appendix is a proven baseline which contains details of the screening
and Cl1 procedures. Compliance with this appendix is not mandatory. However, manufacturers must demonstrate
to the gqualifying activity a system that achieves at least the same level of quality as could be achieved by
complying with this appendix.

E.2 APPLICABLE DOCUMENT

£.2.1 Genergl. The documents listed in this section are specified in sections E.3 and E.4 of this
specification. This section does not include documents cited in other sections of this appendix or
recommended for additional information or as examples. While every effort has been made to ensure the
completeness of this list, document users are cautioned that they must meet all specified requirements
documents cited in sections E.3 and E.4 herein, whether or not they are listed.

E.2.3 Non-Ggvernment stapdards end other publications. The following document(s) form a part of this
document to the extent specified herein. Unless otherwise specified, the issues of the documents which are
DoD adopted are those listed in the issue of the DODISS cited in the solicitation. Unless otherwise
specified, the issues of documents not listed in the DODISS are the issues of the documents cited in the
solicitation (see 6.1).

AMERICAN NATIONAL STANDARDS INSTITUTE (ANS1)
ANST/NCSL-2540-1-1994 - Calibration Systems Requirements.

{Application for copies should be addressed to the American National Standards Institute, 11 West 42nd
Street, New York, NY 100346.)

ELECTRONIC INDUSTRIES ASSOCIATION (ElA)
EIA-557 - Statistical Process Control Systems.

(Application for copies should be addressed to the Electronic Industries Association, 2001 Pennsylvania
Avenue, Washington, DC 200046.)

(Non-Government standards and other publications are normally available from the organizations which
prepare or distribute the documents. These documents alsp may be available in or through libraries or other
informational services.)

E.2.4 Qrder of precedence. I[n the event of a conflict between the text of this document and the
references cited herein (except for related associated specifications or specification sheets), the text of
this document takes precedence. Nothing in this document, however, supersedes applicable laws and
regulations unless a specific exemption has been cbtained.
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E.3 GENERAL TEST AND INSPECTION INFORMATION

E.3.1 £I or 100 percept screen reduction or elimination. 1f a manufacturer elects to eliminate or reduce
all or any Cl step or 100 percent screen operation by substituting a process monitor or SPC procedure (when
approved by the preparing activity and the qualifying activity), the manufacturer is only relieved of the
responsibility of performing the CI or 100 percent screen operation. The manufacturer is still responsible
for providing product which meets all of the performence, quality, and reliability requirements herein. A
manufacturers reliability program may be used in lieu of all or any screening step or any Cl, when
equivalent to or compliant with E.6.1.1 and 0.3.2 herein. The following are the minimum guidelines for a
manufacturer to eliminate or reduce testing in either Ci or 100 percent screening:

a. The manufacturer shall demonstrate that a Failure Mode Effects Analysis (FMEA) or equivalent study
has been performed to identify potential device failure modes activated by the test which is
intended to be changed or eliminated.

b. The manufacturer shall demonstrave that an SPC program is in place to ensure that the defect level
from each of the identified failure modes is controlled at less than 500 PPM measured at a 99
percent confidence level. (Beta = .05 at 600 ppm)

c. The manufacturer shall demonstirate that end of Life or step stress vo feilure limits have been
identified for any product intended for a test flow change.

d. The manufacturer shall demonstrate through a design of experiment or equivalent method that devices
tested under the proposed change in the test flow are equivalent in quality to those produced urder
the previous flow. Devices must be equivalent in end of Life capability, not just capable of

meeting the specification requirements.

E.3.2 formation of inspection {gts. The product shall be assembled into an identifiable inspection oy
or collection of inspection sublots. Each inspection lot shall be identified by a unique lot identification
code (see 3.10.8).

E.3.2.1 JAN, JANTX, and JANTXY inspection lot. The total number of devices that the manufacturer submits
at any one time for qualification or CI shall constitute an inspection lot. The maximum small inspection
lot size shall be 2,500 devices. The inspection lot is submitted to determine compliance with the
requirements of the associated specification. Each inspection lot shall consist of devices of a single
device type or consist of a collection of sublots of structurally identical devices contained on ane qr mare
nssoc1ated specifications manufactured on the same preduction 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 same 6-week period. Lot identification shall be maintained from the time the lot is

assembled to the time it is accepted or rejected.

E.3.2.2 Inspection sublot. An inspection sublot shall consist of a single device type contained on a
single associated specification manufactured on the same production line({s) through final seal by the same
febrication technique and to the same device design with the same material requirements and within the same
&-week period.

E.3.2.3 JANS inspection lot.

£.3.2.3.1 Wafer \or. A wafer lot shall consist of only semiconductor wafers subjected to each and every
process step such as masking, etching, deposition, diffusion, or metallization as a group. Each wafer lot
shall be assigned a unique identifier which provides traceability to all wafer processing steps. Wafer lot
records shall identify all JANS device inspection lots formed from the wafer lot.

E.3.2.3.2 WYafer lot acceptaence. Wafer lot acceptance is required for selected die designs such as
overlay structure devices and devices with metallization path to bond pad crossing any 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 5001 of MIL-STD-750 for each of these lots.
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E.3.2.3.3 peyice inspestion Lot. The total number of devices that the manufacturer submits at any one
time for JANS qualification or C] 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 lots shall be in
accordance with table Via.

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

d. ALl devices shall be assembled on the same production line with the same technique from die attach
through final seal, within 21 working days not to exceed 31 calendar days.

E.3.2.4 Structurally identical devigce tvpes. Structurally identical device types are devices
manufactured on the same production line{s) through final seal, by the same fabrication technique within the
seme package family and to the same device design with the same material reguirements and differ only
electricaily or by dimensionat proportions. Exampies of such structuraily identical device types are as
follows:

a. Rectifiers, diodes, or thyristors grouped into different voltege ratings. Rectifiers and diodes
with identical design rules (same passivation and device structure) which differ only in die size
and package size are considered structurally identical. [nitially, Group B and C shall be
performed on each device construction in every associated specification. On subsequent lots, the
die sizes/package styles which receive group B and C inspection shall be rotated on every lot thus
assuring that all die/package styles receive groups B and C inspection.

b. Transistors grouped for gain limits and voltage ratings. Transistors { > 4 watts) with similar die
structures that vary only in die size are considered structurally identical if the following

FAmitarnio oma mak
CHilerioc arc Me.

(1) Die must have the same generic design rules and vary only in size. Channel step, voltage
enhancement, and emitter ballasting techniques, epi-base, diffused base, expanded contacts and
metal interconnects over oxide steps must be similar. The process sequence in the diffusion
and photolithographic areas must be the same. Transistors must have similar peak frequency
responses and V ratings that do not vary more than two to one (3 MHz to & MHz, 60 V dc to 120
V¥ dc). Darlington transistors cannot be grouped with standard transistors.

(2) Overall construction must be the same. The number and size of wires can change as is needed
to handle the power rating, but the die attach, wire attach and encapsulation method must be
identical.

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

E.3.3 Qisposal of semples. Devices subjected to destructive tests or which fail any test shall not be
shipped. Sample devices from lots which have passed CI and which have been subjected to mechanical or
environmental tests specified in groups B and C inspection and not classified as destructive, may be shipped
provided each of the devices subsequently passes group A, subgroup 2 inspection.
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E.3.4 pestructive tests. Unless otherwise demonstrated, the following MIL-STD-750 tests are classified
as destructive:

Method pumber Iest
1017 Neutron irradiation
1019 Steady state total dose irradiation
1020 ESDS classification
1021 Moisture resistance
1036, 1037 Intermittent operation life
1041 Salt atmosphere
042 (condition D) Burn-injfiife test for power MOSFETS
1046 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 environmental tests (other than those listed in E.3.5) shall be considered
destructive initially, but may subsequently be considered nondestructive upon accumulation of sufficient
evidence to indicate that the test is nondestructive. The accumulation of dats 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 for the device of
that manufacturer. Any test specified as a 100 percent screen shall be considered nondestructive for the
stress level and durstion or number of cycles apolied as a screen.

E.3.5 MNondestructive tests. Unless otherwise demonstrated, the following MIL-STD-750 tests are
classified as nondestructive:

Hethod number Iest
1038, 1039, 1040 Burn-in screen

1042 Burn-inflife test for power MOSFETs
(conditions A, B, and C)

1051 Thermat shock (temperature cycling)
(100 cycles or less)

1001 Barometric pressure

1022 fesistance to solvents

10264, 1027 Steady-state life
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Hethod number
1031, 1032
1073
2006
2016

2026

2052
2056
2066

2065, 2070, 2072,
2073, 2074

207

2076

2081

2082

3101

3103

3104
3p51, 3052, 3053
(with limited supply
voltage)

313

4066

4081

MIL-PRF-19500K

APPENDIX E
Test
High temperature life (nonoperating)
Hermetic seal tests
Constant acceleration
Shock

Solderability ¢(If the ariginal lead finish is unchanged and if
the maximum allowable number of reworks is not exceeded.)

PIND test
Vibration, variable frequency
Physical dimensions

Internal visual (pre-cap)

External visual

Radiographic inspection

Forward instability shock test (FIST)
Backward instability shock test (BIST)
Thermal impedance testing of diodes
Thermal impedance measurements for [GBTs
Thermal impedance measurements for GaAs

Safe operating area (SOA) (conditien A for method 3053)

Thermal resistance (emitter to base forward voltage,
emitter-only switching method)

Surge current

Thermal resistance of lead mounted diode (forward voltage,
switching method)

wWhen 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.
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E.3.6 Resubmitted lots.

E.3.6.1 Resubmitted lots of JANS. Resubmitted lots shall be kept separate from new lots and shatl be
clearly identified as resubmitted lots. Any failed lot for group B, subgroups 1, 2, 3, 4, 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 and SEM (when
applicable) shall not be resubmitted. For group A, E.3.6.2 shall apply. With the approval of the
qualifying activity die shear failures (when determined toc be die attach failure mode) may be considered to
be screenable utilizing the applicable thermal impedance methods.

E.3.6.2 Resubmitted lots of JANTXY, 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 CI
fails any applicable subgroup requirement of groups A (for A-2, A-3, and A-4, see footnote 3 of table v), B,
C, or E tests, it may be resubmitted once for that particular subgroup at double the original sample size
with zerc failures. A second submission, using double the ariginal 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
a defect that can be effectively removed by rescreening the entire lot, and that rescreening has been
performed.

E.3.6.3

Lots uhlch fa1l group D tests may be resubm1tted 1f fallure
analysis indicates that the defective parts can be effectively removed by screening the entire lot (100
percent) and sample retesting to group D requirements.

E.3.7 Coditiong and metheds of test. Conditions and methods of test shall be in accordance with
MIL-STD-750. The general requirements of MIL-STO-750 apply as specified. A system for control and
calibration of test equipment shall be established, ANSI/NCSL 2540-1-1994 may be used as guidance for the
calibration system.

£.3.7.7 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
i i

substitution in no way relaxes the requirements of this specification. The schematic wiring di
test equipment shall be made aveilable for review by the qualifying activity.

E.3.7.2 Progcedure in case of test equipment failyre or human erroc. [f it is determined through an
engineering evaluation that a failed device is the result of test equipment failure or human error, a
replacement device from the same inspection lot may be added to the sample. 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 prier to its failure. Failures
ocecurring as a result of operator error, prior to the start of testing, may be replaced by the manufacturer
but shall be nated 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.

E.3.7.3 Stondard mixer diodes and holders. The manufacturer of UHF and microwave mixer diodes shall
establish and maintain standard 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 Llsgboratory acceptable to the
Government.

E.3.8 JANS electrical test data retention. Unless otherwise specified in the associated specification,

all electrical measurements performed on devices during screening tests and lot acceptance testing shall be
recorded.

E.3.8.1 Summnary of parts fallout. A summary of the JANS parts fallout during screening tests shall be
prepared by the manufacturer in sccordance with the requirements of the qualifying activity

E.3.9 Preservation of lot identity. During all screening, inspection, and marking operations, each lot

and sublot shall be kept segregated, secure, and traceable.
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E.4 QUALIFICATION

E.4.1 Qualification inspectign. Qualification inspection shall be performed at a facility approved by
the qualifying activity and shell be conducted in accordance with the procedures described herein and by the
Qualifying Activity. OQualification of a particular device type to a given quality level may be extended by
the quaiifying activity te any other quatity ievel praovided aii the groups A, 8, {, §, and £ reguirements of
the other level have been met end provided that suitable approved screening facilities are available for the
other tests and stress levels. In addition, the requirements of appendix H shall be met. Small lot
sampling shall not be used for qualification inspection.

Group D is required for each inspection lot of RHA types as specified in the associated specification.
Qualification for RHA shall be for a specific semiconductor die and package type.

An alternate qualification procedure for RHA devices for levels M, L, and D only, are svailable for devices
with demonstrated RHA. These devices must be submitted for qualification inspection and Cl, if process or
design changes affecting RHA are made. QPL-19500 provides a footnote fer devices not requiring RHA
qualification or CI testing.

€.4.2 Inspection routine. All samples subjected to groups B, C, D, and E must have been chosen from a
lot which has passed the requirements for group A except as modified in E.6.1.6. The following conditions

apply:

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

b. A semple 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.

¢. A sample from one sublot shall be tested for each group C subgroup. At the option of the
manufacturer, devices from table 1Vb, subgroup 3, may be continuved on in group C, subgroup 6, to
achieve 1,000 hours or 6,000 cycles total, or separate samples may be used.

d. When group D {RHA} qualification extension is grented, the radiation facility shall be approved by
the qualifying activity. A sample from a 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 [V screening end
qualification high temperature testing prior to the addition of leads. Qualification testing
requiring load current conduction will require that leads be attached.

E.4.2.7 cualification to ESDS classes. Initial qualification to an ESDS class or requalification after
redesign shall consist of qual1f1cat1on to the appropriate quality and reliability level plus ESDS
ification in accordance with method 1020 of MIL-STD-750,

ESDS classification levels are defined as follows:

ESDS class Prior designation Electrostatic
desianator cateaory Marking —voltage

1 A a 0- 1,999V

2 8 a a 2,000 - 3,999 v

3 4,000 - 15,999 v
Nonsensitive > 15,999 V

a. Although little variation due to case outline is expected, if a device type is available in more
tham Aamna narkasan roaca mit] Sma EQNC +*actimm amd ~1a WL or akhall e lamos
SR W e e Ry~ t"l!: Ul Ll - 1= UHLL lllC =g P2 ) ALy CIIK.I \.-I.ﬂ::llll.-ﬂl.lul :III:IL\ w GHJ‘IW LU GL LEgaL
that one package type shown by experlence to be worst case for ESDS. ESDS classification test
results shall be submitted to the qualifying activity for all associated specifications for Listing
on the QPL. Specificatlons using structurally identical die designs may be classified with data
from previously classified types. Any dissimilar designs within a associated specification shall
have ESDS classifications for each structurally identical grouping.
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b. All power bi-polar transistors and rectifiers except schottkys are considered to be at least class
3 by design. Schottky case mounted rectifiers may be designated class 3, upon successful
completion of 2 2 ampere reverse energy test. Other schottky rectifier packsge configurations may
be designated class 3, if they pass a reverse energy test which has been demonstrated to correlate
with class 3 classification.

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

E.4.2.1.1 ESDS. ESDS classification testing shall be done in accordance with method 1020 of MIL-STR-750
and the applicable associated specification (see 3.10.3.1). Devices shall be handled in accordance with the
manufacturer's in-house control documentation., Devices that are classified class 3 or nonsensitive, are not
required to be handled as ESD sensitive, and manufacturer's in-house control decumentation plen is not
required. Handling shall begin at lead clip or wire bond (e.g., for packages which do not have a lead
sharting bar or do not have leads shorted together). Guidance for device handling is available in the
E1A-625% document.

E.4.2.2 Qualification by extension. Qualification of a structurally identical device or series of
devices from the same or different associated specifications may be extended from a previously fully
qualified device provided the following information and data are supplied to the gqualifying activity:

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

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

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

d. Group A variables data on a sample plan of each structurally identical device type 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, or as specified in associated 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.

e. Results and vsriables 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 dats on group B and C tests as follows:
(1) Data on any tests not required by the gqualified 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 E.4.2.3d through E.4.2.3f shall not be required if the qualifying activity can be assured
that the previousty fully qualified device at least meets all of the conditions and requirements
for the proposed structurally identical device type, except for device type marking.

E.4.3 End points. End-point electrical measurements shall be measured and recorded as applicable
(e.g., if delta's are required) starting and after completion of all specified tests in the subgroups of
groups B, C, and D. Pre-test end point failures shall be replaced by acceptable devices.

E.4.4 Selectiopn of samples. ALl samples shall be randomly selected from the qualification inspection
lat Camnle colectinn for aroun D tacring chall ha in arrardancs with tahle VIID and chall ha froam aach
lot. Semple selection for group D testing shall be in accordance with table VIII and shall be from each
wafer or from each inspection lot, as appropriate.

E.4.5 Jdentification of samples. The manufacturer's management representative may, at his option, mark
or authorize 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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E.4.6 Lot release. The lot from which the qualification samples are selected may be offered for delivery
under contract after qualification approval has been granted provided screening and quality conformance
requirements are satisfied.

E.5 SCREENING

E.5.1 Screening. ALl JANS, JANTXV, and JANTX semiconductor devices (100 percent} shall have been
subjected to and passed, all the applicable screening tests (as specified in table [V} in the sequence shown
and the applicable percent defective allowed (PDA) for the type of semiconductor and quality level (device
class) specified. Devices which fail any test criteria in the screening flow, shall be identified and
controlled until removal from the lot. At the option of the manufacturer, the rejects may continue
processing. The lot records shall identify the point of failure and the actual PDA (as applicable). 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
acceptable to the Government as being equal to or mere severe than specified herein provided the relative
process conditioning sequence is maintained. All tests, preconditicning and screening operations which were
performed on the devices submitted for qualification inspections specified herein shall be performed on all
devices subsequently submitted for Cls (see E.6.). If a manufacturer elects to eliminate all or any
screening operation substituting either 8 process monitor or SPC procedures (when approved by the preparing
activity and qualifying ectivity), the manufacturer is only relieved of the responsibility of performing the
screen. The manufacturer still bears full liability for any failure that may result if these tests are
performed at a later time. A manufacturers reliability program may be used in lieu of all or any screening
step, when equivalent to or compliant with E.6.1.1 and D.3.2 herein.

E.5.2 PpaA. Selacted alactrical parameters ghall be designated in the ascocinted Spgg!f'lr-.-.\r1nn ag interim

and end- polnt measurements for the 100 percent burn-in of screen 12 of table IV. These parameters may also
be compared to determine whether the change during burn-in {delta) is indicative of a lot stability problem.
Al 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 lot which fail these
parameters or sssociated delta limits shall not exceed 10 percent. 1f the percent defective exceeds 20
percent, the Lot shall not be acceptable for any level (see D.3.13.3.1)}.

E.5.3 JANTX and JANTXY product. The procedure for testing and screening for JANTXV and JANTX devices
shall be in accordance with tables IV, Vv, VIb, VII, figure 3, and as specified in the applicable associated
specification,

E.5.3.1 Alternate procedure for screening of JANTX and JANTXV types. JAN types may be processed and
el ol men TAMTY mmel [ AMTYY bicmas by dha samimimel moamd smeamcifmatiinan mm kis mom omiial £ ad mmmdiie b e P Y .
NdlrMK ey d> JANIA Ol JANMIAY LYWE Dy LwiE uriyinet PC‘II LOankWdran Lui ol QI TS WML Y ﬂllllw Pl WULL = UVIUW LI
following procedures are satisfied:

a. 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 and
passed JANTXV internal visual 100 percent screening prior to sesl.

b. Groups A, B, and C inspection shall have met the JANTX and JANTXV level requirements in accordance
with tables v, VIb, VII, figure 4, and the applicable associated specification.

c. Screening shall be conducted in accordance with table [V, figure 4, and the applicable associated
specification. All units failing these tests shall be removed from the lot and the gquantity
removed shall be noted in the lot history.

d. A saemple of the screened devices shall be submitted to and pass the requirements of group A-1 and
A-2 inspection (see table V) (see table VIb, subgroup 1) subsequent to the 100 percent screening
(of the lot or separate portions thereof) as specified in £.5.3.1c, as shown on figure 4.

] i - Alternate methods to variables
recording may be used to determ1ne delta end po1nt reqUIrements of JANTX and JANTXV burn-in provided the
qualifying activity has granted written approval. When alternate methods to variables recording are used to
determine delta end point requirements, devices shall be separated into groups, each of which shall have
maximum and minimum limits on the variable parameter(s). The difference in parameter limits for any group
shall not exceed the delta requirements for the variable parameter(s).
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Alternate ¢ : : jalification and here JAN is nof covered by the agsociated
specification. When the JAN quality level is not included in the associated specification, or at the option
of the manufacturer, the alternate flow (see figure 4} may be used for qualification and Cl. The lot used
shall be marked in accordance with 3.10.1, except the "JAN" designating symbol shall be replaced by the

letter "a". Unless they are submitted to the flow that the lot wWas submitted to, these samples shall not be

shipped.

proced g

E.5.3.5 Lead formina for JANTX and JANTXY. When lead forming is specified for JANTX and JAKTXV devices,
it shall be followed by n = 116, ¢ = 0 fine and gross seal tests, group A, subgroup 2, and external visual
examination n = 45, ¢ = 0.

E.5.4 JANS product. The procedure for testing and screening of JANS devices shall be in accordance with
tables 1v, v, Vla, VII, figure 5, and the applicable associated specification.

E.5.4.1 Burn-in gcceptance ¢riterig. The PDA for each inspection lot submitted to burn-in and interim
(post burn-in) electrical parameters shall be 5 percent (for each burn-in) on all failures in steps 11 and
13a. Delta limits shall be defined in the associated specification. When the POA applies to delta Limits,
the delta parameter values measured after burn-in (100 percent screening test) shall be compared with delta
parameter values messured prior to that burn-in. Unless otherwise specified, lots which exceed the 5
percent PDA may be resubmitted one time only to the burn-in operetion failed. The PDA shall be 3 percent on
the resubmitted lot to each failed burn-in (delta endpoint parameter failures). If the combined burn-in
PDA'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.

&5
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APPENDIX E
PRODUCTION PROCESS
1. RAW MATERIAL
2. FACTORY PROCESS INSPECTION LOTS| JAN C1 REVIEW OF GROUPS|
3. INTERNAL VISUAL FORMED AFTER A, B, AND C
AS SPECIFIED IN|—-+| FINAL ASSEMBLY |—-| LOTS PROPOSED —| GROUP A — |
| THE ASSOCIATED | ) OPERATION | | FOR JAN TYPES | | GROUP B | | DATA FOR ACCEPT
| SPECIFICATION | | (SEALING) I 1 | GROUP C | | OR REJECT |
| (FOR TXV ONLY} | | [ | | | | |
L (SEE NOTE 1) | | [ 1 r I [ |
I |
| I
| ALL SPECIFIED TABLE| l | [
| IV 100 PERCENT | | LOT PROPOSED | | JAN PREPARATION|
| SCREENS FOR JANTX |«——| FOR JANTX OR | | FOR DELIVERY
IJANTXV AS APPLICABLE| | JANTXV TYPES | | |
L (SEE NOTE 2) | I [ | |
L\
CONFORMANCE |

INSPECTION TESTS |
|[REVIEW OF GROUPS

| ! [
I [ |
! | !
| GROUP & | | A, B, AND C |
| GROUP B | D IF APPLICABLE)}|
| GROUP C J—=] |
| GROUP D | | DATA FOR LOT |
| (SEE NOTE 3, IF | |ACCEPT OR REJECT|
| APPLICABLE) | | — !

| JANTX QR JANTXY|

| PREPARATION FOR|

| DELIVERY _ |

NOTES:

1. All products to be proposed for JANTXV processing must have been subjected to and passed JANTXV
internal visual 100 percent screening at this step (except for clear glass JANTXV diodes which

shall be subjected to internal visual inspection prior to painting and marking).
Order of the tests shall be performed as specified in table iV.

W N

FIGURE 3.

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T21:07Z
Check the source to verify that this is the current version before use.

Group D inspection may be performed at any point following the production process.
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APPENDIX E
PRODUCTION PROCESS INSPECTION LOTS C1 TESTING ON REVIEW OF GROUPS
1. RAW MATERIAL FORMED AFTER INSPECTION LOT| |A, B, AND C DATA
2. FACTORY PROCESS L+ | FINAL ASSEMBLY [—-[TO VERIFY THE |- |FOR ACCEPT OR
3. INTERNAL VISUAL AS SAMPLE PLAN REJECT OF
SPECIFIED IN THE OF GROUPS A, INSPECTION LOT
ASSOCIATED B, AND C
SPECIFICATION (NOTE 1)
L
r r—
ALL SPECIFIED TABLE DEVICES PROPOSED JAN STOCKING
IV 100 PERCENT e———— 1 FOR JANTX/TXV  [«——————] OR JANO
SCREENS FOR JANTX ASSURANCE TYPES (NOTE 4)
JANTXV AS APPLICABLE MUST MAINTAIN
(NOTES 2 AND 7) ORIGINAL LOT
IDENTITY AND
DATE COOE
€1 TESTS REVIEW OF GROUPS JANTX OR JANTXV PREPARAT [ON
GROUPS A1, A2, BY, |— | A, B, C, AND D |—| PREPARATION FOR FOR JAN
AND D (NOTES 3 AND (AS APPLICABLE) DELIVERY DEL I VERY
63 FOR LOT ACCEPT
OR REJECT

NOTES:

1. All product proposed for JANTXV processing must have been subjected to and passed JANTXV
internal visual 100 percent screening n accordance with table !1 herein at this step (except
for clear glass JANTXV diodes which shall be subjected to internal visual prior to body paint
ar mark).

2. The order of all screening tests shall be performed as specified in table IV.

3. B may be performed simultaneously with A, Steam age s not required for solderability testing
at this step only.

4, JANQ product must be screened and receive the appropriate Cl testing prior to shipping (see
E.5.4.3).

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

6. If a JAN inspection lot is not processed in parallel with the material designated for [ANTX and
JANTXV, 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 1
or between screens 11 and 12.

FIGURE 4.
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APPENDIX E
PRODUCTION PROCESS
1. RAW MATERIAL INTERNAL VISUAL
2. FACTORY PROCESSING ———+ | INSPECTION (PRE-CAP)
1. PROCESS CONTROLS 100 PERCENT
4. WAFER LOT ACCEPTANCE
|
LOTS PROPOSED FOR — LOTS FORMED AFTER
JANS TYPES FINAL ASSEMBLY
OPERATION {SEALING)
l
1. 100 PERCENT SCREENING Cl TESTS (SEE NOTE)
TESTS AS SPECIFIED IN
TABLE 1V — GROUP A
2. LOT REJECTION CRITERIA GROUP B
BASED ON REJECTS GROUP C
FROM BURN-IN TEST GROUP D
(PDA)
3. OTHER TESTS AS
SPECIFIED IN ASSOCIATED
SPECIFICATION
JANS PREPARATION — REVIEW OF GROUP
FOR DELIVERY A, B, CAND D
DATA FOR LOTS

ACCEPT OR REJECT

Group D testing may be performed at any point following the production process (see
E.6.1.10).
Groups B, C, and D testing for lot acceptance may be initiated immediately prior to
screen 15.

FIGURE 5. Qrder of procedure digarsm for JANS.

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T21:07Z
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E.5.4.2 PIND test for JANS devigces. The inspection lot (or sublots) shall be submitted to 100 percent
PIND testing a maximum of five times in accordance with method 2052 of MIL-$1D-730, test condition A. PIND
prescreening shall not be performed. The lot may be accepted on any of the five runs if the percentage of
defective devices is less than one percent (zero failures allowed for lots of less than 50 devices). All

Acfamtive Aouisns chall ha romaund aftar onch Fie Larn thich An mat mosat rha Aama maccant DDA Aan tha Fifth
VWETSCLIVE DCVICTD Sioul U 1 QINveEy aiiSr colir . LULD miitCin U TIUL THECL LT WIS pErLelic FuA Ui ol T o

run, or exceed 25 percent defectives cumulative, shall be rejected and resubmission is not allowed. These
parts shall not be shipped as any other quality level. When calculating numbers of allowed fajlures using
percentages, fractional values shall be increased to the next whole integer,

JANS PIND FLDWCHART

PERFORM PIND
TESTING ON
INSPECTIDN LOT

ACCUMULATED YES

FAILURES >25%
H

ND RUN
FAILURES >1T 7

ACCUMULATED NYES

FAILURES
> 252
E—
1§ 1T THE REMOYE FAILURES
FIFTH RUNY FROM THE LDi
NO

ACCEPT LOT REJECT LOT [m—

E.5.4.3 Lead forming for JANS. When lead forming is specified for JANS devices, it shall be followed by
100 percent fine and gross seal tests, group A, subgroup 2, and external visual examination.

E.5.4.4 Burn-in socket verification for JANS. The electrical continuity between each device and the
socket shall be verified prior to initiating burn-in (see MIL-STD-750 for details).

E.5.5 [failure evalugtion for JANS. Failures that eccur during JANS screening shall be eveluated to
determine if failure mode is the result of a latent (time dependent) defect, workmanship, or design
weakness. This information shall be retained and presented ta the qualifying activity, when requested, for

review and determination if a failure trend is developing that needs corrective action.
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E.&6 CONFORMANCE INSPECTION (CI)

E.6.1 C]. CI shall be conducted in accordance with the requirements of groups A, B, and C for the
specified quality level as well as group D to the applicable RHA level. If a lot is withdrawn in a state of
failing to meet 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 conformance for a given quality level shall satisfy the group C requirements for the tested level or any
quality level and devices represented by the structurally identical group. The grouping of structurally
identical devices shall be as agreed between the manufacturer and the qualifying activity. JANS devices
shall not be used to represent the other quality levels. If a manufacturer elects to eliminate all or any
Ci step 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 Cl (see
4.5). The manufacturer still bears full {jability for any failure that may result if these tests are
performed at a later time. A manufacturers relisbility program may be used in lieu of all or any CI when
equivalent to or compliant with £.6.1.1 and 0.3.2 herein.

Relig ab : ance gria. With the
approval of the qual1fy1ng actlv1ty lnd preparing ect1v1ty, this program or an equ1valent program may be
used as an altermative to the conformance inspection.

E.6.1.2 e al e a0 - J 5 A ongoing
reliability program is desmgned to create a closed loop feedback system which u1ll generate cont inuous
improvement, Existing production lines are constantly sampled and tested. This proves the critical
interfaces and manufacturing process sre stable and repeatable, as well as providing a mechanism for
failures to be evaluated and the process improved. The ongoing reliability program shall include, as a
minimum, the following:

a. Program will formalize the routine reliability testing and tie failures te a specific manufacturing
process.

b. Program will integrate FMEA with reliability surveillance.

c. Effort will restructure surveillance program by "root technologies", rather than by individual part
numbers .

d. ALl ongeing reliability testing will continue routinely.

e. Large samples will be tested weekly in key environmental test, i.e., HTRB, Solder Dip, and Thermal
Shock.

f. Failures will be reviewed and tracked to a specific manufacturing process.

g. The ongoing reliability program will record type of failure, manufacturing process, and root cause/
corrective action,

E.6.1.3 Geperal elements of g reliability progrem. A reliability program is a qualification of the design
and the manufacturing process, mere commonly referred to as Product Design Qualification (PDQ), and Product
Manufacturing Qualification (PMQ). These tests are usually performed as part of the Quality design process
for determining the long term reliability of the design and the manufacturing process. Once performed and
acceptabie these tests are not repeated uniess a major design change is made which wouid require a new PDQ
and PMO reliability program.

a. Smart testing: Avoid unnecessary or redumdant testing. Use varieble frequency of tests versus
fixed frequency of performance tests.

b. Product failures: Do step stress testing in order to gensrate failures, not produce the absence of
faitures.

¢. Failure analysis: Once fajlure occurs, perform failure analysis (if needed) to ascertain the
mechanisms and failure rates or time to wearout.

d. Engineering evaluations: Evaluate to constantly improve the final product quality and reliability.
e. Failure mechanism identification: Identify and focus on failure mechanisms typical for the

technology (assembly, packages, and die-level failures).

7Q
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Publish results: Open up raw and summary data to customers engaged in correlation testing with
customers and provide other customers with exchange of data bases.

pata base: Build a data base over time and track long term and short term reliability information.
Use data base as & foundation for system

Feedback {oop: Results from Statistical Process Control (SPC) data shall be used to chose
particular device types, sample sizes, end frequencies for destructive stress testing, and failure
analysis results shall be used to correct or improve semiconductor processes or to redesign in
order to design out failure mechanisms.

1 Detajled elements of g reliability progeam.

Defining a device family: In order to provide acceptable coverage during representative
reliability assessment testing, all devices must first be grouped into their respective device
families. Device families may be selected based on characteristics from the following three
categories:

(1) Package grouping based on: Thermal resistance, package profile, volume, complexity of package
construction, and number of pins or wire bonds.

(2) Overall construction grouping based on: Die attach method, interconnect construction
techniques (e.g., spring contact) or category of bond.

(3) Die grouping based on: Overall dimensions, aspect ratio, thickrness, number of bonds, voltage,
frequency, or power rating.

when selecting device families, consideration must also be given to differences due to the use of
different production facilities, veriations in fabrication procedures, and differing design
techniques. Differences or variations which may influence device reliability imply that a separate
device family should be established. Ignoring these factors in creating device families must be
justified to the gqualifying activity.

identification of worst case devices: Once device families have been established, worst case
device types from within those families must be selected which will provide coverage for the
reliability assessment of all other devices within the family. Worst case parameters (or
combinations of parameters) from within the three categories listed above (i.e., packaging, overall
construction, and die) must be identified in order to establish which devices are worst case.

Rationale for device groups and worst case devices: A listing of device families, worst case
devices Wwithin each family, and the ratiocnale for choosing the family groupings and worst case
devices must be submitted as part of the reliability assessment program plan to the qualifying
activity for approval. QPL-19500 shall indicate which devices are tested in an ongoing reliability
program.

Material and process characterization: Materials and processes shall be characterized to identify,
optimize, and control the characteristics which lead to long life in harsh military environments.
Manufacturers will be approved based on this approach.

. SPC program: An SPC program that contains all of the critical elements of EIA-557 must have been

implemented. The program must include but is not limited to the following elements: Management,
SPC organization, SPC program plan details, training, self-audits, maintenance, calibration,
incoming materiatls, serviges, envirormental controls, failure analysis, test, fabrication,
assembly, and test critical node evaluation.

Reliability assessment program: A reliability assessment program shall be established which
considers the following stresses (if they apply for the specific device type): MWigh temperature
reverse bias, high temperature gate stress, temperature cycling, power cycling, temperature and
humidity, alternating current, high temperature reverse bias, operating |ife, and mechanical shock
or vibration.

Experiment: Determine activation energies for all predominant failure mechanisms.

[a!
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E.4.1.4 Approval procedure end criteria.

a. The program plan nmust also be tailored to focus on relevant failure modes and mechanisms intrinsic
to the family chosen above.

b. The qualifying activity will perform a quality and reliability review. The qualifying activity ma
review the manufacturer's SPC program to assure that the outgoing defect levels are low. The
manufacturer must prove that the devices are robust and have a capability well beyond the normal C1
testing levels. The manufacturer shall show that the devices are capable of meeting Ci testing
greater that those normally required (e.g., if 100 temperature cycles are normally reguired, the
devices must be capable of surviving 500 cycles without failure, etc.). No reliability problems
shall exist for the device family.

¥

¢. The ongoing reliability assurance program plan and its results shall be available from the
manufacturer for review by other participating Government agencies and to interested industry
users.

d. A joint sudit of the manufacturer shall be performed. Participating industry users and other
Government agencies may attend.

E.6.1.5 Nonconformance. Lots which fail subgroup requirements of group A, B, or C may be resubmitted in
accordance with the provisions of E.3.6 (E.3.6.3 for group D). However, if the lot 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 iots 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 lots 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 completes the failed group
C subgroup(s). Other device types from the same qualified group represented by the failed device type may
be accepted provided group C inspection requirements have been satisfied for those device types. A device
type which fails a group D inspection may not be certified as an RHA device at the level tested, but may be
used 8s 8 non-RHA device or certified at another {lower) level if the device meets the lower level
requirements.

E.&6.1.6 Group A inspection. 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 V and the associated
specification. Group A inspection may be performed in any order. i{f an inspection Lot is made up of a
collection of sublots, each sublot shall pass group A inspection as specified. Unless the entire inspection
lot has seen the same screening, devices which have received PIND screening in accordance with E.5 may not
be considered as candidates faor this ingpection.

E.6.1.7 Group B inspection. Group B inspection shall be performed on each inspection lot. Group B shall
be in accordance with table Via or VIb as eppiicable, and the associated 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
life tests shall be applied only to completed and fully marked devices (see E.5.4.3) from lots which have
been subjected to and passed the group A requirements. When the final lead finish is solder, or any plating
prone tc oxidation at high temperature, the samples for life tests (groups B3 and 8BS for JX and JV, and
groups B4 and B5 for JANS) may be pulled prior to the application of final lead finish. Tests within a
subgroup shall be performed in the order specified. When the lead finish is tin plated the test samples may
be cleaned prior to the electrical end-point testing. An evaluation shall be performed on all failures to
determine 1f the failure mode is the result of a latent (time dependent) defect, workmanship, or design
weakness. Appropriate corrective action shall be performed as a result of the evaluation. ALl tests within
a subgroup shall be performed in the order specified except table VIa, subgroup 2, and table Vib,
subgroup 1.

E.6.1.7.1 Lots shipoed prior to aroup B completion. No lots shall be shipped prior to completion of
group B without the approval of the gqualifying activity.
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E.6.1.8 Group C inspection. Group € inspection shall be in accordance Wwith table V11 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 specification) in which
the manufacturer has qualified device types. This inspection shall be applied only to completed and fully
marked devices (see E.5.4.3) from lots which have been subjected to and passed the group A requirements.
when 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 test samples may be cleaned prior to the electrical end-point testing. An evaluation
shall be performed on all failures to determine if the failure mode is the result of a latent (time
dependent) defect, workmanship, or design weakness. Appropriate corrective action shall be performed as a
result of the evaluation. Lots with an unscreenable failure mode shall be rejected. Unless all devices
intended for manufacturing during that period will receive as a minimum the same screening, devices which
have received PIND screening in accordance with E.5 may not be used to qualify the next group C inspection
periods.

E.6.1.8.1 Group C semple selection. Samples for subgroups in group C shall be chosen at random from the
first lot submitted far CI 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 E.4.1.8) from the same line. A different device type(s) shall be tested at each successive
inspection interval until al{ structurally identical device types qualified on the same or different
associated specifications from the same qualified tine have been tested, except power MOSFETs grouped by the
same voltage as described in E.3.2.4. 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. The date code of the lot estaehlishes (begins) the ona year group C interval, Groups A and B

shall also be completed on the group C inspection lot date code prior to the coverage being valid.

E.65.1.8.2 Lots shipped prior to aroup C completion. No lots shall be shipped prior to completion of
group C without the approval of the qualifying activity.

E.6.1.9 Group D jnspection. Group D inspection shall be performed in accordance with table VIII and the
requirements of the associated specification. A device type which fails & group 0 inspection may not be
certified as an RHA device at the level test, but may be used as a non RHA device or certified at another
(lower) level if the device meets the lower level requirements. At the manufacturer's option, group D
samples need not be subjected to all the screening tests, but shall be assembled in its qualified package or
in any qualified package that the manufacturer has data to correlate the performance to the designated
package and as a minimum, pass group A, subgroup 2 prior to irradiation. Cl is not required for a special
group of moderately hard semiconductor devices for JANTKV, levels M and D. These devices are so noted in
QPL-19500. Devices which have received PIND screening in accordance with E.5, may not be considered as
candidates for this inspection unless the entire inspection lot has been subjected to the same screening.

E.6.1.10 Group E inspection. Group E is & workmanship, ruggedness, and critical interface verification
inspection. Group E testing need only be performed when the testing requirements have been added to the
associated specification. The results of group £ testing shall be submitted to the qualifying activity (by
all QPL manufacturers prior to the implementation of the associated specification or prior to shipment of
product, as applicable). Product redesigns may be subjected to group E testing as required by the
qualifying activity.

E.6.1.10.1 Group E testing requirements. Group E shall be performed in accordance with table 1X herein
and the associated specification. All tests within a subgroup shall be performed in the order specified.
An evaluation shall be performed on all failures to determine if the failure mode is the result of a tatent
{(time dependent) defect, workmanship, or design weakness. Appropriate corrective action shall be performed
and approved by the qualifying activity.

E.6.1.10.2 Alterpate aoroup E testing procedures. Manufacturers may use intermal design verification or
ongoing reliability assessment programs in lieu of group E, subgroups 1 and 2 only, provided this testing is
equivalent to or more stressful than group E and is performed using the same design and construction on file
at the qualifying asctivity, This alternate testing must be approved by the preparing activity and the
qualifying activity.
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Post test end points specified in the associated specification

shali 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 (such as operation, storage, blocking) end point
measurements shall be performed within 96 hours after sample units have been subjected to and removed from
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.

The sampling and inspection of the preservation, packing, container

and unit package marking shall be in accordance with the acquisition document.

TABLE 1]. RHA levels and requirements. 1/

Rediation level

RHA Total ionizing Neutron
Designation dose flueqgce
(RAD(ST)) 2/ (N/Cm=) 3/

IOoOMoTrogx
N A, Ty P
A B B I

—

(=]

wn

Sy

See 4.5,

Test in accordance with MIL-STD-750, method 1019.

Test in asccordance with MIL-STD-750, method 1017.

Unless otherwise specified in the associat specééication,
the minimm neutron fluence shatt be 2 x 10'% Njem?,

TABLE I11. Testing quigelines for chenses to o qualified product. 1/ 2/ 3/ &/ 3/ &/ I/

Changes (see appendix D) Testing, MIL-STD-750, (ALL Sampl es
electrical parameters as specified | to be submitted
in associated specifications) to qualifying
activity
a. |Doping material source GRP A end C-6 deltas C-6 (2 samples)
Concentration (variables only when deltas are
Process technique required)
b. |Die structure/topography Same as a C-6 (2 samples)
c. |Mask changes affecting die |Variable GRP A, B-2, and C6, B-2 (2 samples)
size or active element if new die area is smaller/larger
in the applicable package than
previously qualified
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. |Passivation/glassivation GRP A and C-& C-6 (2 samples)
or die coating
e. |Metallization changes. GRP A, B-2, B-4, and C-6 B-2 (2 samples)
Anything that effects
density for Schottkys
and composition of layers
f. |Die attach method B-2 and C-3 C-3 (2 samples)
See footnotes at end of table.
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TABLE [Il. Testing guidelines for changes to a gualified prodyct 1/ 2/ 3/ &4/ 2/ &/ I/ - Continued.

Changes (see appendix D) Testing, MIL-STD-750, (all Samples
electrical parameters as specified | to be submitted
in associated specifications) to qualifying
activity
g. |Bond process B-4 and C-3 €-3 (2 samples)
h. |Bond wire material, doping |B-4 and C-3 C-3 (2 samples)
dimensions
i. |Package or lid structure 8-1, B8-2, and C-3 C-3 (2 samples)
Package or lid material B-1, B-2, and C-3 €-3 (2 samples)
Package or |id dimension B-1, B-2, and C-3 C-3 (2 samples)
i. |Sealing technique 8-1, 8-2, and C-3 C-3 (2 samples)
k. |Sealing environment B-1, B-2, and C-3 -3 (2 samples)
l. |Implementation of test Notify qualifying activity (may As required
methods involve test demonstration)
m. |Changes in flow chart Same as t As required
n. |Fab move Quality conformance test report One test sample
(summary data) group A (read and each subgroup
record) (B and C)
0. |Assembly move Same as L Same as L
p. |Test facility move Motify qualifying activity As required
q. |Scribesdie separation B-2 and C-3 B-2 (2 samples)
r- [Qualification/CI Notify qualifying activity As required
procedures
1/ Acceptable supporting data may be submitted to reduce or eliminate required

testing.

When variable data is required for applicable groups A and C testing, data
histograms providing acceptable parameter data summaries may be submitted in

place of variables.

1f changes involve more than one device type from the same certified line,
contact the gualifying activity to determine appropriate selection of device
type(s) to be selected for testing.
The qualifying activity may add or reduce testing if warranted by associated
specification requirements ar unique design of process circumstances after
notification of the manufacturer.
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 are to be determined by the qualifying activity.

Additional testing and evaluation in accordance with group E to establish
confidence in the proposed change shall be performed as required by the
qualifying activity (see E.&6.1.10).

New die design requires full qualification.
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TABLE IV. Screening requirements.
Screen MIL-STD- Condition JANS JANTXV JANTX
750 requirements|requirements| requirements
thod
1la. Die visual 2073 Die form prior to 100 When N/A
for diodes assembly percent specified
hv
1b. 1nternal visual 100 100 N7A
{pre-cap) percent percent
inspection
For diodes 2074
For POWERFETS 206%
For microwave 2070
transistors
Eor transistors 2072
2. High temperature 1032 Tgrg ¢ +175°C optional optional optional
life t = as specified
Nonoperating life
(stabilization
bake}
3a. Temperature cyclingl 1051 No dwell is required 100 100 100
at +25°C. Test percent percent percent
condition C, or
maximum storage
temperature, which-
ever is less,
20 cycles,
t(extremes)
2 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
(as specified) percent percent percent
Transistors,
POWERFETs 31s
Bipolar nn
Diodes 31
1GBT 3103
—  GoaAs FET 3104
4. Constant 2006 Y4 direction st 100 Optional Optional
acceleration 20,000 G min except percent
at 10,000 G minimum except not 3/ 3/
for devices with required for
power rating of » ten |metallurgi-
watts at Tp = +25°C. cally bond
The 1 minute hold diodes
time requirement
1y,
See footnotes st end of table.
76

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T21:07Z
Check the source to verify that this is the current version before use.




MIL-PRF-19500K

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T21:07Z
Check the source to verify that this is the current version before use.

APPENDIX E
TABLE 1V. Screening reguirements - Continued.
Screen MIL-STD- Condition JANS JANTXV JANTX
730 requirements)requirements| requirements
method
5. PIND 4f 2052 Condition A. 100
percent
see 50,4,2
6. Instability shock
test (axial lead
diodes only) 5/
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. TYest condi- percent percent
tion G or H, maximum 12/
leak rate
=5 x 1078 atm_ccss
except 5 x 1077 atm
cc/s for devices with
internal cavity
> 0.3 cc. Maximum leak
rate = 5 x 1078 atm
ec/s for cavities
3-40 cc,
b. Gross 100 7/ 100 %/
m[;gn; De an;
100
8, serisiization See 3,10.9, percent
2. Interim electrical As specified. 100 for case For case
parametars percent mounted mounted
(Read and |rectifiers |rectifiers
record) as gpecifiedlas specified
10. Righ temperature
reverse bias
(HTRB)
a. For transistors | 1039 Test condition A. 100 100 100
80 percent (minimum) percent percent percent
of rated V
{bipolar), VGs(FET)
or VDS(FET), as
applicable,
see footnotes at end of table
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APPENDIX E
TABLE IV. Screenind requirements - Continued.
Screen MIL-STD- Condition JANS JANTXV JANTX
750 requirements |requirements |reguirements
thod

10. High temperature
reverse bias
(HTRB)

- Continued
b. For Powerfets 1042 Test condition B. 100 100 100
B0 percent (minimum) percent percent percent
of rated vgg.
¢c. For diodes and 1038 c. Test condition A. 100 100 100
rectifiers Jiodes (not required percent percent percent
for LEDsS, case mounted
rectifiers and zeners)
B0 percent minimum
ohen_ e coRd?TioREM
are specified.
95 - 100 percent of
VpwM, when half sine
condition is
specified,

11. Interim electrical As specified but in- 100 percent 100 percent [100 percent
and delta cluding all delta (Measure all |[(Measure all |(Measure all
parameters for parameters as a specified specified specified
PDA (see 50.2) minimum. When HTRB parameters parameters parameters
for JANTX and is performed leakage within 16 within 24 within 24
JANTXV and current shall be hours after hours after |hours after
50.4.1 for JANS measured on each removal of removal of removal of

device before any applied applied applied
other specified voltage in voltage in voltage in
parametric test is HTRB. HTRB. HTRB.
made. Record those [Record those (Record those
parameters parameters parameters
which have a |which have a [which have a
deita delta deita
Limit.)(See limit.){See |limit.)(Sece
screen 13,) screen 13,) |screen 13,)
12. Burn-in As specified. 100 100 100
percent percent percent
a. For bipolar 1039 8. Test condition B. 240 hours 160 hours 160 hours
transistors {minimum) (minimm) (minimum)
b. For Powerfets 1042 b. Test condition A. 240 hours 160 hours B/ [160 hours Bf
{minimum) ¢minimum) (minimum)

See footnotes at end of table.
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APPENDIX E
TABLE Iv. Screening requiremenfs - Continued.
Screen MIL-STD- Condition JANS JANTXV JANTX
750 requirements [requirements [requirements
thod
12. Burn-in - Continued As specified. 100 100 100
percent percent percent
¢. For diodes, 1038 c. Test condition B, 240 hours @/ | 96 hours 96 hours
zeners, and (minimum) (minimum) (minimm)
rectifiers
For case mount Condition A, JANTX N/A 48 hours 48 hours
rectifiers and JANTXV only. {minimun) (minimum)
Condition B, for JANS 240 hours N/A N/A
{minimm)
d. For thyristors 1040 240 hours 95 hours 96 hours
10/ (minimum) {minimum) (minimum)
13. Final electrical As specified. 100 100 100
test (see 50.and percent percent percent
50.3)

a. Interim Interim Interim Interim
electrical electrical electrical electrical
and delta and delta and delta and delta
parameters parameters parameters parameters
for PDA (see as a as a as a
50.2 or minimum. minimum. minimum.
50.4.1) {Read and (Read and (Read and

record.) record.)} record.)
(See (See
E.5.3.2.) £€.5.3.2.)

b. Other electrical Group A, Group A, Group A,

paremeters 11/ subgroups 2 subgroup 2. |subgroup 2
and 3,
14. MHermetic seal §&/ 1o (Same as 7 sbove) 12/ 100 optional 7/ [optional 7/

a. Fine percent

— b, Gross

See footnotes at end of table.
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APPENDIX E

TABLE IV. Screening reguirements - Continued.

Screen MIL-STD- Condition JANS JANTXV JANTX
750 requirements [requirements [requirements
_method
15. Radiography 2076 13/ 100 N/A N/A
percent
16. External visual 2071 To be performed after 100 N/A N/A
examination compiete marking and percent
prior to lot
acceptance
i/ Visual inspection (method 2074) on clear glass diodes shall be performed any time prior to screen 3,
2/ Shall be performed any time before screen 13. Surge shall precede thermal response when both tests

SANE AL

©

10/
1/

1/

1/

are performed. Surge and thermal impedance are applicable only when specified in the screening table
of the associated specification,

Constant acceleration shall be performed on gold bond devices.

PIND is not applicable to any device with external and internal pressure contacts (die to electrical
contacts) optical coupled isolators, and double plug diedes. PIND screening may be performed any time
afrer screen 4 when imposed by contract or purchase order {(see E.5).

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

Mon- transparent glass encased double plug noncavity axial lead diodes only may use method 2088 in lieu
of 1071.

Fine and gross seal leak test for JANTX and JANTXV shall be performed in either screen 7 or screen 14.
Optional accelerated HTRB for POWERFETs in accordance with method 1042, condition A, shall be 48 hours
minimum at Ty = +175°C minimm. Initial use of this option is contingent upon subsequent completion
of a one time 1,000 hour qualification in accordance with method 1042, end as specified on group E of
the individual associated specification, condition A to be submitted with the initial qualification
report.

For JANS only, zener diodes shaltl be subjected to high temperature reverse bias at 80 - 85 percent of
nominal ¥z for vz > 10 v. Omit test for devices with ¥; < 10 V. For JANS case mounted rectifiers
condition & is reguired,

For JANTX and JANTXV levels full wave-blocking test shall replace power burn-in for all thyristors.
Tests previously performed 100 percent {i.e., surge, thermal impedance) need not be repeated in
screen 13.

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.

The radiographic screen for JANS may be performed in any sequence after screen 8.

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T21:07Z
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APPENDIX E

TABLE V. Group A inspection.

Subgroups JANS 1/ JAN, JANTY, JANTXY
sample sample plan 1/
plan (n/c)
subgroup 1 15 devices 45 devices
c=0 c=0

Visual and mechanical inspection

—{MIL-STD-73Q. method 2071}

Subaroup 2 (PPM-2) 116 devices 116 devices 2/3/
c =20 c=10
DC (static) tests at +25°C
Subgroup 3 (PPM-2) 116 devices 2/3/
c =0
DC (static) tests at maximum rated and minimum rated 2/ &/
—-gperating tefmperatures
Subgroup 4 (PPM-2) 116 devices 2/3/
c=20
Dynamic tests at +25°C
Subgroup 5/ 45 devices
45 devices c=20
Sofe operating area test (for power transistors only): c=0
a. OC
b. Clamped inductive
c. Unclamped inductive
End-point electrical measurement
Subqroup & 22 devices
c=0
Surge current {faor diodes/rectifiers only)
End-point electrical measurements
Subarouo 7 22 devices
c=0

Selected static and dynamic tests

v

T

The specific parameters to be included for tests in each subgroup shall be as specified in the
applicable associated specification. Where no parameters have been specified in a particular subgroup
or test within a subgroup, no group A testing is required for that subgroup or test to satisfy group A
requirements. A single sample may be used for all subgroup testing. These tests are considered
nondestructive and devices may be shipped.

if 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 screened for the test(s) for which the sample failed.

An alterpate temperature electrical screen necessary to remove the failure mode may be used after an
Engineering evaluation is performed. A second sample shell be tested to the failed parameter. [f the
second sample fails, the same subgroup 100 percent rescreen of the failed subgroup shall be performed
or the lot shall be rejected.

For small lot sampling plan, n = 45.

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

All devices required by the specified sample plan shall be randomly selected from the devices
subjected to subgroups 2, 3, and 4, and shall be subjected to subgroups 5, &, and 7 combined.

a1
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APPENDIX E
TABLE Vla. Group B inspections for JANS devices.
Qualification Small lot
Inspections MIL-STD- MIL-STD-750 and large lot CI n/c
750 condition quatity
method conformance
inspection
sample plan
Subgroup 1 1/ 22 devices 8 devices, ¢ =
c=0
Physical dimensions 2066 Dimensions in accordance
with case outline specified
in MIL-STD-1835 and
associated specifications.
Subqrowp 2 1/ Separate samples may be used i5 ieads 6 leads, ¢ = 0
for each test. c=20
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, ¢ = 0
etched into the device. c=0
Subgroup 3 22 devices 6 devices, ¢ = 0
e = 0
Temperature cycling 1051 No dwell is required at
tair-to-air) +25°C. Test condition C,
(except for axial (100 cycles) or maximum
lead glass diodes) storage temperature which-
ever is less.
Thermal shock
(liguid-to-liquid) 1056 25 cycles, condition A
(For axial lead
glass diodes only)
sSurge 4066 As specified.
Hermetic seal 2/ 1071
a. Fine Not required for double plug
diodes. Test condition G or
H, maximum leak
rate = 5 x 10°8 atm ce/s,
except 5 x 1077 atm cc/s
for devices with internal
cavity > 0.3 ce. Maximum
leak rate = 5 x 107
atm cc/s for cavities 3-40 cc
b. Gross
Electrical As specified.
measurements

See footnotes at end of table,

Check the source to verify that this is the current version before use.
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APPENDIX E
TABLE via. Group B inspections for JANS devices - Continued.
Qualification Small lot
Inspections MIL-STD- MIL-STD-730 and large lot Cl nfc
750 condition quality
method cenformance
inspection
le plan
subargup 3 - Continued
Decap-internal visual 2075 Visual criteria in 6 devices
(design accordance with gualified c=0
verification) 3/ design and internal visual
precap criteria.
Bond strength 2037 2¢ wires or

(sire or clip bonded
devices only)

11 devices
c=0
(Whichever
reguires the
smaller number
of devices)

attached power
semiconductors

Electrical
measurements

168 hours minimum)

As specified

SEM (when specified) &/ 2077 & devices
c=10
Die shear (excluding 2017 The same number af devices
axial leaded used for bord strength
devices) will also be used for die
shear (minimun of six
die)
Subaroup 4 22 devices 8 devices, ¢ = 0
c=90
Intermittent operation 2,000 cycles
life 1037 As specified.
1042 Condition D.
Electrical Thermal response and other
measurements electrical measurements as
specified.
Subagroup 3 22 devices 12 devices, ¢ = 0
c=0
Accelerated steady- Bias conditions as
state aoperation life specified.
Eutectic die 1027 Ty = +275°C minimum (for 9%
attached hours minimum}
semiconductors
Soft solder die 1027 T, = +225"C minimum (for

See footnotes at end of table.

Check the source to verify that this is the current version before use.

83

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T21:07Z




MLL-PRF-19500K

APPEMDIX E

TABLE Via. Group B inspections for JANS devices - Continued.

Qualification Small Lot
Inspections MIL-STD- MIL-STD-750 and large lot Cl n/c
750 condition quality
method conformance
inspection
—sample plan
Subaroup 5 - Continued
Schottky diodes 1038 T, = rated 7, maximum
(for 240 hours minimum)
Electrical As specified
measurements
Accelerated steady- 1042 Condition A,
state reverse bias Vpg = rated, Ty = +175°C,
power MOSFETS t = 120 hours end as
specified
Electrical As specified
measurements
Accelerated steady- 1042 Condition B,
state gate stress Vgg = rated, Tp = +175°C,
power MOSFETS t = 24 hours
Electrical As specified
measurements
Bond strength 2037 As specified. Bond strength 20 wires 20 wires, ¢ = 0
(Al-Au die- samples shall have passed c=20
interconnect only) accelerated steady-state
operation life,
Subqroup & 22 devices 8 devices ¢ =0
c=0
Thermal resistance As specified.
Diodes 310
Transistors 313
(bipolar)
Transistors 3161
{POWERFETS)
Thyristors 3181
1GBT 3103
GaAs FET 3104

1/ 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. For subgroups with end-peint measurements, the devices shall be
screened to table IV through block 13,

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

of 1071.

Verification of metallurgical bond as defined in appendix A in its entirety shall be documented.

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

Tw
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APPENDIX E
TABLE V!ib. [+) \'s ices.
Inspections _MIL-STD-750 Sample Small leot
plan quality
Method Condition conformance
inspection
nfg
Subgroup 1 1/ 15 leads 4 leads
c=10 c=0
Solderability 2026 |[Separate samples may be used for each
test. 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 etched into
the device
subaroup 2 22 devices | 6 devices
ce=10 c=0
Temperature cycling 1051 |No dwell is required at +25°C.
{pir-to-air) Test condition C, or maximum storage
except for axial lead temperature whichever is less,
glass diode (45 cycles, including screening)
Thermal shock 1056 |10 cycles, condition A
(ligquid-to-liquid)
(For axial lead glass
diodes only)
Surge 4066 |As specified.
Hermetic seal 2/
2. Fine legk 1071 {Not ragquired for double plug diede,
Test condition G or H, maximum leak
rate = 5 x 1078 atm cc/s, except
5 x 10~ 7atm cc/s for devices with
internal cavity > 0.3 cc. Maximum
leak rate = S x 1076 atm cc/s for
cavities 3-40 cc
b. Gross leak
Electrical As specified,
measurements 3/
Subaroup 3 &/ 45 devices | 12 devices
c=0 c=0
Steady-state-operation 1027 |Bies conditions as specified, 340 hours
life or intermittent (minimum)
operation Life 5/ 1037 |2,000 cycles (minimum)
1042 |Condition D, 2,000 cycles (minimum)
Electrical messurements As specified.
Bond strength {(wire or 2037 |The sample shall include a minimum of |11 wires 11 wires
clip bonded devices 3 devices and shall include all wire c=20 c=0

only)

sizes,

See footnotes at end of table,
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APPENDIX E

TABLE Vib. Group B insoectiong fof JAN, JANTX, pnd JANTXV devices - Continued.

Inspections MIL-STD-730 Sample small lot
plan quality
Method Condition confarmance
inspection
nic
Subagroup 4 1/ 1 device 1 device
c=0 c =0
Decap internal visual 2075 |[visual criteria in accordance with
(design verification) qualified design.
GEM (when specified) 2077 6 devices | & devices
c =10 ¢ =0
Subgroup 5 15 devices | 6 devices
c=0 c=0
Thermal resistance: As specified.
Thermal resistance may be performed
on group £ frequency whenever 100
percent thermal impedance is
per formed.
Diodes 3101 or
4081
Transistors (bipolar) 313
Transistors 3161
(POMERFETS)
Thyristoers 318
[GBT 3103
__GoAs FET 3104
Subaroup 6 &/ 32 devices | 12 devices
c=4 c=20
High-tammerature Life 1032 U0 hours minimm, Toeva, _ = Ta
PP BRSOl MM IO it - S - =|u‘| X ) A
{nonoperating)
Electrical megsurements As specified,

1/ Electrical reject devices from the same inspection lot, may be used for all subgroups when

electrical end-point measurements are not required.
devices {i.e., PIND, X-ray) may be utilized for atl subgroups.

Other non-catastrophic rejected
For subgroups with

T e w

gw

end-point measurements, the devices shall be screened to table IV through block 13.
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.

Unless otherwise specified, omit delta parameters limits for low current gain (hja) and Leakage
measurements included in end-point measurements.

If a given inspection lot undergeing group B inspection has been selected to satisfy group C
inspection requirements, the 340-hour or 2,000 cycle life tesrs may be continued on test to 1,000
hours or 6,000 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 & (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 4.

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

Not required for power MOSFETs.

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T21:07Z
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APPENDIX E
TABLE VIT. gGroup C periodic inspections (all guality levels).
Inspections MIL-STD-750 Sample [Small lot
ptan quality
Method Candition conformance
inspection
n/e

Subaroup 1 15 devices 6 devices

c=20 c=20

Physical dimensions 1/ 2066 |Dimensions in accordance with case

{Not required for JANS) outline specified in MIL-STD-1835 and
associated specifications.

Subgroug 2 22 devices 6 devices

c=0 c=0

Thermal shock 1036 |[Test condition A, except test

(glass 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 dicdes.
Test condition G or W, maximum, leak
rate = 5 x 1078 atm cc/s, except
S x 1077 atm cc/s for devices with
internal cavity > 0.3 cc. Maximum
leak rate = 5 x 10"% atm ce/s for
cavities 3-40 cc.

b. Gross leak

Moisture resistance 1021 |[Omit initial conditioning.

Electricpl meesuremenis As specified,

Subgroup 3 Not required for disc packages or 22 devices & devices
metallurgical ly bonded double c=40 c =0
plug devices, or stud packaged devices.

Shock 2016 |Nonoperating, 1500 g's, 0.5 ms,

S blows in each orientation: X%, Y1,
and 21 (Y1 only for axial glass
diodes).

Vibration, variable 2056

frequency

Constant acceleration 3/ 2006 |1 minute minimum in each orientation,

Electrical measurements

X1, Y1, and 21 at 20,000 g's minimum,
except at 10,000 g's minimum for
devices with power rating of

x 15 watts.

Tc = +25°C.

As specified.

See footnotes at the end of table.
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APPENDIX E
TABLE VII. Group € periodic inspections (all guality levels) - Continued.
Inspections MIL-STR-750 Sampling (Small lot
plan quality
Method Condition conformance
inspection
nfe
Subgroun 4 15 devices | & devices
c=20 c=20
Salt atmosphere 1041
{corrosion)
vy
Subaroup 5
Not applicable
Subgroup 6 4/ 5/ 6/ Not required for disc packages. 22 devices | 12 devices
c=0 c=0
Steady-state-operetion 1026 }1,000 hours minimum at maximum
Life or operating junction temperature
Intermittent operation 1037 |6,000 cycles minimum
life or 1042 |conditions D, 4,000 cycles minimum
Blocking Life 1048
Elartricsal manciinamamto Ac crnrifiod
Electrical measurements As specified,

1/ Electrical reject devices from the same inspection lot, may be used for all subgroups when electrical

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

screened to table 1V through block 13.
2/ Non-trensparent 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.

Other non-catastrophic rejected devices {i.e., PIND, X-ray)
For subgroups with end-point measurements, the devices shall be

3/ Mot applicable to any devices with external and internal pressure contacts (die to electrical
contacts), optional coupled isolators, and double plug diodes.

4/ If a given inspection lot undergoing group B inspection has been selected to satisfy group C
inspection reguirements, the 340-hour or 2,000 cycles life tests may be continued on test to 1,000
hours or 46,000 cycles, as applicable, in order to satisfy the group C life test requirements.
End-point measurements shall be performed on either table Vla, group B, subgroup &, or table VIb
group B, subgroup 3 (340 hours or 2,000 cycles, as applicable) to satisfy group B {table IVa or table
I¥b) lot acceptance or group C, subgroup & (1,000 hours or &,000 cycles, as applicable) to satisfy

gy

group B and C lot acceptance.

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

The sample size may be increased and the test time decreased 50 long as the devices are
stressed for g total of 22,000 device hours minimun, and the actual time or test is at least
340 hours.
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APPENDIX E
TABLE Vili. Group D (RHA tests). 1/
_ MIL-STD-730 JANS _ JANTH
Test Quantity/ Quantity/
Method Condition accept Notes sccept Notes
_number number.
Subgroup 1 2/
Neutron irradiation 1017 +25°C
a. oualification ta) 110 37 lta) 11¢0) &f
b. I (by 11() 3/ [(by 110y &/
End-point electrical As specified in accordance
parameters with essociated
specification,
Subaroup 2 3/
Steady-state total 1019 +25*C
dose irradtation Maximum supply voltage.
- eI R Y- X e, rE-S Lrfun fan A7 £y 11¢0 T
d. WUaL il pieaL i uri LG AV \a) M NG} Tivwey 7
2¢0) 8/
1(0) o
b. cl (b) 4(0) |(b) &/ [tb) 11(0) ¥/
2(0) 8/
1(0) 175
End-point electrical as specified in accordance
parameters with associated
specificatien,
Subaroup 3 10/
Power transistor 3478 +25°C 11¢0) 3/ 11¢0) 4/
eiectrical dose rate
test
End-point electrical As specified in accordance
parameters with associated
specificption,

1/ Parts used for one subgroup
for higher levels in the same subgroup.
limits of the test method, total exposure shall not be considered cumulative.

test may not be used for other subgroups but may be used

tests may be performed prior to device screening (see E.6.1.10).

on the wafer.

the wafers.

Eee neveyvew

order or contract.

89

For devices which require

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T21:07Z
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Unless testing is performed within the time

Group D

Unless by design, waive neutron tests for MOS devices, bipolar elements are an integral part
the device function.

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

JANTXY devices shall be inspected using either the JANTXV quantity/eccept 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 a random
location on the wafers.
In accordance with inspection lot.
test sample with no additional failures allowed, 27 devices, ¢ = 1.
more than cne bias, the sample size shall be 11(0) for each bias.
For device types with less than or equal to 4,000 die per wafer, selected from a random location

If one part fails, seven additional parts may be added to the

If one part fails, 16 additional parts may be added to the

For device types with less than or equal to 500 die per wafer, selected from a random location on

Upset testing during qualification on first CI shall be conducted when specified in purchase
when specified, the same devices may be tested in more than one subgroup.
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APPENDIX E

TABLE IX. Group E inspections (all guality levels) for gualification only.

Inspections MIL-STD-750 sampling
plan
Method Condition
Subaroup 1
Thermal shock or 1056 100 cycles or as specified As
Electrical measurements specified
Temperature cycling 1051 500 cycles minimum or as specified.
Electrical measyrements
Subaroup 2 As specified.
Intermittent operating life 1037 As
Life test i042 specified
Electrical measurements or
Steady-state operating life 1026
Electrical measurements or
Blocking life 1048
Electrica| measurements
Subgroup 3  As specified As specified. As
specified
Destructive physical analysis 2101
2102
Subgroup & As specified. 22
devices
Thermal resistance c=10
Transistors,
POMERFETsS 3161
Bipolar 3N
Diodes 310
or 4081
IGBT 3103
GaAs FET 3104
Subaroup 5 As specified. 15
devices
Barometric pressure (reduced) 1001 c=0
(required only on all devices with
rated voltage > 200 V)

TABLE X. Qata guidance for JANS devices.

Data
Wafer lot acceptance (see E.3.2.3) 1. SEM photographs (when applicable)
Screening {see E.5.) 2. Electrical data
3., Radiographs
4. Screening data
Quality conformance (see E.6.) 5. Electrical data
6. SEM photographs {when applicable)
7. Bond pull limits (when applicable)
8. Lot rejection report
9, Cl data (groups A, B, C, and D)
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APPENDIX F

CERTIFICATION REQUIREMENTS FOR RADIATION HARDNESS
ASSURED SEMICONOUCTOR DEVICES

F.1 SCOPE

F.1.1 Scope. This appendix presents the requirements for line certification of radiation hardness
assured (RHA) semiconductor devices. Compliance with this appendix is not mandatory. However,
manufacturers must demonstrate to the qualifying ectivity a system that achieves at least the same level of
quality as could be achieved by complying with this appendix.

F.2 APPLICABLE DOCUMENT. This section is not applicable to this appendix.

F.2.7 General. The documents iisted in this section are specified in sections F.3 and F.4 of this
specification. This section does not include documents cited in other sections of this specification or
recommended for additional information or as examples. While every effort has been made to ensure the
completeness of this list, document users are cautioned that they must meet all specified requirements
documents cited in sections F.3 and F.4 of this specification, whether or not they are listed.

F.2.2 Government documents.

F.2.2.7 Specifications, standards., and handbogks. The foltowing specifications, standards, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of
these documents are those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.1).

HANDBOOKS
DEPARTMENT OF DEFENSE

MIL-HDBK-279 - Total Dose Hardness Assurance Guidelines for Semiconductor Devices.
MIL-HDBK-2B0 - Neutron Raedistion Herdness Assurance Guidelines for Semiconductor Devices
and Mircrcircuits.

{(Unless otherwise indicated, copies of the above specifications, standards, snd handbooks are available
from the Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.)

- b= L+ TR L RLSE LA coLlane

references cited herein {except for related associated specifications, specification sheets), the text of
this document tekes precedence. Nothing in this document, however, supersedes applicable laws and
regulations unless a specific exemption has been obtained.

F 2.3 Nrdar nf nrarodoncs In rha svant of o ranflict hatuscan tha tawt af thic dacumant amd the
4 wimel O Drocotoncs. N Ing LLAR conts e o fhte nt anpg the

F.3 RADIATION HARDNESS PROGRAM

F.3.1 RHA program. The manufacturer shall establish, implement, and maintain a RHA assurance program.
The program shall demonstrate and essure that design, manufacture, inspection, and testing of semiconductor
devices are adequate to assure compliance with standard, reference documents, and the associated
specification for RHA devices. If radiation testing is conducted ocutside of the manufacturer'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:
a. Designation of a RHA manager or a project engineer.
’b. Development of a RHA program plan.
¢. Development of the RHA design, processing, assembly, testing, and inspection requirements.
d. Development of RHA records.
F.3.2 RHA management. The manufacturer shell identify e person or persons whose responsibility is to

implement, control, and coordinate all activities associated with the manufecturing of RHA semiconductor
devices.

7
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F.3.3 RHA program plan. The manufacturer shall develop and document a RHA program plan for semiconducter
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 minimm these items:

a. Definition of the responsibilities of the RHA management.

b. Identification of RHA critical factors in design, layout, wafer processing, and assembly of the
semiconductor devices.

c. Preparation of manufacturing flow charts showing electrical and radiation testing, quality
verification points, and all the documents associated with RHA.

d. Preparation of detailed radiation test procedures to meet the specified RHA requirements.

e. RHA records to be maintained.

R i i i i i i Device design, processing,
assembly, test1ng, and equlpment rellted to RHA shall |n:lude the follau1ng items as applicable.

a. Critical layout rules.
b. Circuit design factors.

c. Criticel processes.

d. Assembly, packaging, and handling critical to radiation hardness.

a. Procedure for implementation and control of changes in device design, material, and processing
which may affect hardness of the device end for making the information available to the certifying
activity.

b. RHA qualtity control and verification operations related to procedures, eguipment, action criteria,
records, end frequency of use.

c. Training and certification of personne!l engaged in radiation testing.

d. The calibretion and maintenance procedures of radiation facilities, dosimetry, and equipment used
in radiation testing.

F.3.6 Radiation test procedure. The manufacturer shall document a detailed radiation test procedure
which complies with the radiation requirements in accordance with group D of MIL-PRF-19500, and in
accordance With essociated specifications. Guidelines on radiation testing are provided in MIL-HDBK-279 and
MIL-HDBK-280.

F.3.6.1 Jonizing rodiation test procedure. JIonizing raediation 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 packaging method
specified for the certified line. The manufacturer shall have available procedures for gualifying
each package type.

b. Conducting pre- and post-electrical test in accordance with the associated specification using a
certified test program,

¢. The manufacturer shall maintain a table or graph showing a monthly correction for the Cobalt-60

source decay and the radiation time required to achieve the specified total dose at the device
location. The calibration of the source should be traceable to the NIST.
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F.3.6.2 ﬂgy;Lgn_i;ngin;ign_;gs;_pngggdung. Neutron irradiation test procedure shaii foliiow the
requirements in test method 1017 of MIL-STD-7350.

F.3.7 RHA records. The RHA records Llisted below shall be maintained and be submitted upon request for
the review by the certification audit team. Those records shall be retained for a minimum of five years
efter performance of the inspection. As a minimum, the following records shatl 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-STD-750.

b. Records of failed devices shall identify the device type, the wafer and the wafer lot for JANS o

inspection lot for JANTX and JANTXYV, and the disposition of the parts. The failed devices bha'l'l be
data logged and this log shall be made available to the audit team.

c. The manufacturer shall document his RHA control procedure. As a minimum, group D for MIL-PRF-19500
post irradiation 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 the qualifying activity
to the sbove changes shall be maintained.

nterval for each equipment item, the dates of

reunlatinn Af artual
LGANODLE LU OV dviuds

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 applicable.

g. Records of personnel training.
F.3.8 Marking. The manufacturer shall show the procedure which assures that only those parts from the

wafer for JANS, or from the inspection lot for JANTX and JANTXY which passed the specified radistion level,
are marked by the corresponding RHA letter designator.

F.4 RADIATION HARDNESS ASSURANCE PART MANAGER PROGRAM

adig 3 : 555Uy o RHAP An RHAPM is a certified company (e.q.,
nr1g|nal equ1pment manufacturer (UEM)) who establ1shes 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 shalt be listed 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 associated device specifications are met.

F.4.1,1 Eligibility of participants. To be eligible to qualify a RHA part, a specification for the part
must exist. Associated specifications are controlled and modified by the preparing activity. Participants
shall be certified on the basis of a facilities survey.

F.4.1.1.1 Preparation of whe gssociated device specification. After the parts selection and prior to a
third party agreement with a device manufacturer, the RHAPM must notify the preparing activity of their
intent and request that an associated device specification number be assigned. This can be accomplished in
writing or by submitting a DD Form 2052 Non-standard Parts Approval Request through the Military Parts
Control Advisory Group (MPCAG). In the justification section of this form the RHAPM will indicate a
willingness to prepare the associated specification. After the applicable parts control procedures have
been followed, the preparing activity will assign a JAN associated specification number or revision letter.
The RHAPM will prepare the preliminary draft and submit it to the preparing activity. This prelimimary
draft does not have to be complete. it may have blank tables, figures, and it may be group D only, but it
must be in the correct JAN associated device specification format. A copy of this format is available from
any of the technology representatives within the preparing activity (see figure 6).

F.4.7.1.2 Participanys preparation for certification. All participants shall comply with the RHAPM
management plan end all applicable requirements as specified in sections 3 and 4 of MIL-PRF-19500K, and
F.4.3.1 herein., Qualification of RHA devices shall comply with the provisions in appendix E. CI shell

comply with the provisions of appendix E and F.4.3.1.
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PREPARING AND QUALIFING
ACTIVITIES REVIEW DATA
AND PREL IMINARY DRAFT

PREPARING ACTIVITY COMMENIS
PROVIDED TO RMAPH

RHAPM PREPARES
FINAL DRAFT AND SUBMITS

TD PREPARING ACTIVITY
FOR PUBLICATION

|

SPECIFICATION REVIEW CYCLE:
PREPARING ACTIVITY REVIEWS
FINAL DRAFT AND CDDRDINATES
ALL SPECIFICATION
CHANGES NEEDED FOR
PUBLICATION
(THIS REVIEW CYCLE
TAKES APPROXIMATELY 90 DAYS)

SPECIFICATION DEVELOPMENT
COMPLETE

FIGURE 6. specification development flow.
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F.4.2 RHAPM verification requirements. The RHAPM verification program shall assure that the design,
processing, assembly, inspection and testing of semiconductor devices comply with this specification and the
applicable associated 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 minimun the RHAPM shall document the relationship as follows:

a. Individual responsibilities.
b. Product reliability.

c. Product guality.

d. Traceability.

e, Individual liability.

f. Data support.

h. Lot integrity of RHA product.

i. Testing (e.g., certified and qualified to MIL-PRF-19500).
A RHAPM must maintain am active working relationship with the device manufacturer, the preparing and
qualifying activities, and the Systems Program Office (SPD). These relationships will constitute 8
partnership between the RHAPM, the device manufacturer, 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.

1 Management review. The RHAPM verification program shall be reviewed at appropriate intervals by
ible management to ensure RHA performance, product reliability, and the effectiveness of the
h

ed program. Records of management review shall be maintained covering the following minimm areas:
a. RHA design (when needed).
b. RHA baselines.
¢. RHA characterization.
d. Process change control.
e. RHA testing (MIL-57D-750 test wmethods).
f. RHA Test laboratory suitability (qualifying activity}.
9. Development of associated device specifications (preparing activity).

F.4.2.2 Management plen. The management plan shall be established in accordance with appendix D 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 verification program. The
management plan, as exemplified by its documentation system, is adequate to assure compliance with the
applicable specifications and guality standards. The management plan shall contain, as a minimum, these
items and they shall be available for review at all sites:

a. Functional block diagrams.

b. Manufacturing flow charts by technology.

c. Examples of documentation as required by F.4.2.
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d. Examples of records as required by F.4.2.
e. Examples of internal and device manufacturer audit activities.

f. Examples of ppm/spc monitoring.
F.4.3 Certification reauirements.
on part 11 of the QPL (QPL-19500),

F.4.3.1 RHAPM certification. Before an OEM can be considered as a RHAPM, he must demonstrate the
capability to control and manage radiation hardened product. This can be accomplished through a
pre-certification review and certification audit (see figure 7).

F.4.3.1.1 Ppre-certification review. The pre-certification review of the DEM's management plan shalt
address the following:

a. The interface between the RHAPM and the third parties.

¢. Methods for acquisition, storage, and delivery.

Upon completion of this review the QEM shall receive an authorization to pursue certification as a RHAPM.
After receiving authorization the potential RHAPM has one year to establish a qualification plan and develop
third party relationships with subcontractors.

F.4.3.1.2 RHAPM certification and laboratory suitability. After the third party relationships have been
established the qualifying activity must be notified and qualificetion milestones, certifications, and
laboratory suitabilities, must be established. Laboratory suitability shall be obtained from the qualifying
activity for all facilities designated to perform RHA charecterization and Cl. A list of laboratories being
used shall be submitted to the gualifying activity. It will be the responsibility of the RHAPM to insure

each RHA test facility maintains suitability. The RHAPM will be responsible for the ClI. CI shall be part
of the RHA baseline and shall be performed as specified in the general and assocciated specifications.

F.4.3.1.2.1 Characterization. The RHAPM must be responsible for the performance of all RHA
characterization. This includes all known and testable radiation effects. As a minimum characterization
shall include the following test methods:

@. Neutron Irradiation (MIL-S5TD-750, test method 1017).

b. lonizing Radiation (MIL-STD-750, TOTAL DOSE test method 1019).

t¢. Dose Rate Burnout (MIL-STD-750, test method 3478).

d. Single Event Effects - Gate Rupture,
All characterization shall be to the device capability (not the system capability) under worst case
conditions for the device technology and design. Data will be to functional failure or to a level of
irradiation which best represents the product capability. From this data, endpoint electrical parameter
limits shall be established. The associated device specification shall represent these (imits in the
appropriate test tables.

F.4.3.1.2.2 Baselines. The RHAPM shall establish the RHA baseline and insure the device manufacturer

maintains the manufacturing contrels in accordance with this baseline. Any changes to the baseline must be
coordinated through the RHAPM and reported to the qualifying activity.
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The product development flow is as follows:

Step 1.
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At this point the
a management plan (see F.4.2.2) be
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FIGURE 7.
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The certifying activity will review the menagement plan. When all problem areas have
been resolved the OEM may be considered as a potential RHAPM. Upon acceptance of the
management plan the potential RHAPM will have up to 1 year to accomplish step 2
herein.

The patential RHAPM establishes relationships with subcontractors and submits a
detailed outline of these relationships (see F.4.1.1.2) to the certifying activity
for review. This outline must include qualification milestones.

The certifying activity reviews potential RHAPM's verification program, management
plan and verifies by auditing the potential RHAPM's procedures to insure compliance

- nn=nn:_1nl:nn mmad Aall Af mmeasAdl e E
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After reviewing all audit data the certifying activity will issue RHAPM
certification. If there are any unresclved issues step 10 must be completed before
certification can be issued.

The qualifying activity issues RHAPM certification (see F.4.3). The RHAPM's
management plan is implemented.

Product Line, RHA characterization, lab and device manufacturer are selected. The
RHAPM is responsible for maintaining compliance to MIL-STD-750 and MIL-PRF-19500 by
it's subcontractors. It is also the RHAPM's responsibility to insure that it's

subcontractors procedures and documentation meet the baseline established within the
RHAPM's management plan (gee F. 4.2 aned F L 3D,

RHAPM will prepare preliminary draft specifications for submission to the preparing
activity. After the associated device specification has been approved and dated the
RHAPM applies for device qualification (see F.4.1,1.1 and figure 6). This
application must include a process flow and test report.

gefore an suthorization (step 7) can be issued all device fabricetion and assembly
must be JAN or MIL-STD-750 certified and all test facilities must have received
suitability from the qualifying activity. If not 5tep 11 must be completed.

The qualifying activity issues authorization. The qualification test notification
outlines the product to be tested, testing to be performed, sample sizes, and test
locations.

The gqualification date test report is submitted to the qualifying activity for
evaluation and review.

if all qualification data is in accordance with MIL-PRF-19500, the associated device
specification, and the RHAPM's management plan QPL listing is authorized. 1f not
Step 12 must be completed.

The RHAPM is listed in the MIiL-PRF-19500 QPL as the source of supply for the JAN RHA
device,

If questions 2 and 4 are "NO", the qualifying activity will evaluate proposed
correcticn actions. These corrective actions must be implemented and approved before
the next step can be accomplished.

All subcontractors must be certified or have received from the qualifying activity
laboratory suitability (see F.4.3). If the answer to Question 3 is "NO", the
qualifying activity must perform an audit of the facility in question. Any
deficiencies requiring corrective action must be implemented and approved prior to
grant;gg manufacturer certification or laboratory suitability (see question 2 and
step ).

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 7. Product development flow - Continued.
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F.4.3.1.2.3 @PL. In order to be listed @5 @ source, on the QPL, the RHAPM must receive from the
qualifying activity the following:

a. Certification: wafer fabrication, assembly, and test.
b. Suitability: test laboratories and radiation facilities.

F.4.3.1.3 Retention for RHAPM. This listing requires that the RHAPM shall maintain the following
documentation:

a. Annual retention reports.
%Y [
[* - 1:a %

¢. Anrual recertificationfresuitability (class S).
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DISCRETE SEMICONDUCTOR DIE/CHIP LOT ACCEPTANCE
G.1 SCOPE

G.1.1 5Scope. The purpose of this appendix is to establish minimum standards for screening,
qualification, and sample testing of JANHC and JANKC unencepsulated discrete semiconductor devices
(diefchips} for use in semicenductor devices. Except for chips qualified under the provisions of E.4.3.2,
JANHC and JANKC qualification is only valid if the manufacturer maintains QPL status for the packaged
device. The OPL program measures and evalustes the manufacturer's manufacturing process against a baseline
for that process. This baseline can include innovative and improved processes that result in an equivalent
or higher quality product, provided that the process used to evaluate and document these changes have been
reviewed and approved. Changes to the process baseline can be made by the manufacturer after achieving
approval with documented relisbility and quality data. The approach outlined in this appendix is a proven
baseline which contains details of the standard die verification. This appendix is not mandateory. However,
manufacturers must demonstrate to the preparing activity and qualifying activity a process control system
that achieves st least the same level of guality as could be achieved by complying with this appendix.

G.2 APPLICABLE DOCUMENTS. This section is not applicable to this appendix.
G.3 DEFINITIONS

G.3.1 QRefipitions.
G.3.1.1 Dpte code. Seal week of the CI packaged samples.

G.3.1.2 Digschips. Unencapsulated discrete semiconductors. The term chip is interchangeable with the
term die.

G.3.1.3 Manufacturer. Original wafer fabricator.

G.3.1.4 ldeptificetion. See 1.3 for identification.

G.3.1.5 uWafer lot. A wafer lot shall consist of anly semiconductor wafers subjected to each and every
process step such as masking, etching, deposition, diffusion, or metallization as a group. Each wafer lot
shall be assigned a unique identifier which provides traceability to all wafer processing steps. 1f any
portion of the lot is subjected to rework of masking, etching, deposition, diffusion, or releted 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 JANKC and JANKC device inspection lots formed from
the wafer lot.

G6.3.1.6 ]1nspection lot. An inspection lot shall consist of all dice from a single wafer Lot which are
submitted for CI at one time (see appendix E). The inspection Lot may consist of a collection of sublots of
different PINs. Only one CI is required for esch inspection lot, but each sublot must meet the requirements
of tabte XI, step 1 for JANHC and table X[, step 1 for JANKC.

G.4 REQUIREMENTS (for general flow, see figure B).
G.4.1 Gepergl. Semiconductor die shall conform to the requirements contained herein.

G.4.2 Screening. Semiconductor die shall be 100 percent screened in accordance with G.5.2 prior to
qualification, CI, and shipment.

G.4.3 ouglification. Qualification must be performed by the original wafer manufacturer. JANHC
qualification will only be granted to & manufacturer who has a MIL-PRF-19500 qualified fecility. JANKC
qualifications will only be granted to a manufacturer who has been MIL-PRF-19500 qualified to manufacture
JANS products.

G.4.3.1 Quplification reguirements. 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 upan successful completion of Cl on the
first lot of JANHC devices. Manufacturers whoe are on the OPL for the JANS packaged devices, will be granted
qualitfication to the JANKC and JANHC of the seme PIN upon completion of CI on the first lot of JANKC
devices.
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6.4.3.2 pliernaie qualification reQuirsiiénis. Manufaciurers who aré not on (hé GPL for the packaged
device, but are JANS qualified, will be granted qualification of a JANHC or JANKC part when the requirements

of G.4.3.2a through G.4.3.2f are met.

a. The manufacturer must have QPL on a device of similar function and technology. Far the purpose of
this specification, examples of functions are: signal transistor, zener diode, power transistor,
darlington, trensient 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 critical interface.

b. Qualification testing for JANHC shall consist of CI testing in accordance with table X1 and
periodic testing as reguired by 6G.5.3.5 and table XIII.

¢. Qualification testing for JANKC shall consist of Cl testing in accordance with table XII and table
X111,

d. Sample devices to be tested for qualification under this option will be assembled in packages which
are thermally equivalent to the device package shown on the applicable associated specification.

e. The die are manufactured on JANS qualified wafer fab line.

f. Manufacturers seeking qualification under this option shall submit & design and construction form
to the qualifying activity showing the die/package combination which is proposed for qualification
and C! testing and date substantiating compliance with the requirements of G.4.3.2a and G.4.3.2d
abave.

G.4.4 Yerification provisions. CI shall be performed on each inspection lot subsequent to qualification.

G.4.4.1 JANHC and JANKC assembly. When a portion of a wafer lot intended for JANHC is assembled, tested,
and accepted through CI as JANTX or higher devices, the remainder of the wafer lot shall be qualified for
JANHC without further CI testing. When a portion of a wafer lot intended for JANKC is assembled, tested,
and accepted through CI as JANS devices, the remainder of the wafer lot shall be qualified for JANKC without
further CI testing. This applies only if the following conditions are met: All PDA requirements of table
1v, step 11, and step 13a were met on the first submission; the group A sample plan 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 CI lot, the remaining portion of the wafer lot intended for JANHC or JANKC shall be stored in
atcordance with G.5.4,

G.4.4.2 Alternate flow. When no dice from a JANHC or JANKC inspection lot are assembled as JAN branded
packaged devices, or the JANHC and JANKC dice are configured differently from the dice in the JAN hranded
packaged devices (e.g., different metallization), then Ci of the JANHC and JANKC inspection lot in
accordance with 6.5.3 is required.

G.4.4.3 JANHC multiple sublots. When the JANHC die lot is divided inte multiple sublots which differ
only in the metallization schemes, samples from all sublots must conform to step 1 of table XI and G.5.3.2
through G.5.3.4 herein. Conformance to the requirements of G.5.3 herein mey be demonstrated with a sample
from a single sublot.

G.4.5 Pperformance characterjstics. The electrical performance characteristics of semiconductor die shall
be as specified in the associated specification.

G.4.6 Critical interfaces. The critical interfaces and physical dimensions of the semiconductor die
shall be in accordance with the requirements of MIL-PRF-19500 and with G.4.6.1 through G.4.6.3 and shall be
identical to the qualified die except that metallization may be varied to suit various bonding and die
attach methods. A completed design and construction form and die topography, including dimensions, pad
locations, and metallization descriptions (die map) shall be made available for inspection to the qualifying
activity prior to qualification. A unique critical interface identifier as part of the PIN shall be
assigned based on any of the following differences:

a., Die size, height, width, and length.

b. Bord pad size,
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c. Bond pad location.
d. Bond pad metal,

e. Backside metal.

G.4.6.1 Ponding pad. The banding pad size, location, and electrical function shall be in sccordance with
the applicable assoc1ated specification. Unless approved by the qualifying activity, the minimum bend pad

dimensions shall be 3 mils.

G.4.6.1.1 Metgllization intearity. The bormding pads shall be metallized and suitable for bending as
specified in the associated specification and shall meet the regquirements of G.5.3.2.

G.4.6.2 Backing materigl. The backing materisl shall be as described in the associated specificatien,
and meet the requirements of G.5.3.4.

G.4.6.3 Glassivation. Glassivation requirements of appendix H apply.

$.5 VERIFICATION PROVISIONS
G.5.1 gGeneral. The screening and CI (see G.4.2 and G.4.4) of semiconductor die shall be performed at a
facility with MIL-$TD-750 laboratory suitability for the applicable test methods.

6.5.1.1 Responsibility for inspegtion. The supplier shall be responsible for the performance of all

inspection requirements as specified herein and in the associated specification.

G.5.1.2 BRetentign gof rececds. The supplier shall maintain edequate records of all examinations,
inspections, and tests accomplished in accordance with the requirements specified herein and in the
associated specification. Records, including variables data, shall be retained in accordance with
appendix D.

6.5.2 Screening. The die/chip sereening shall be performed prior to €I of 6.5.3 and shall consist of the
following.

G.5.2.1 Electrjcal 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 specification. This allows the supplier to
assign test values or test details which differ from the associated specification regquirements.

G.5.2.2 Yisual insoectiopn. All Ci samples shall be visually inspected in die form prior to submittal for
assembly of the gquality conformance testing samples. The remainder of the inspection lot shall be 100
percent visually inspected at any time pricr to shipment. All visual inspections shall be performed in
accordance with the applicable methods specified in MIL-STD-750.

G.5.2.3 JANKC wafer lot inspection. Fer JANKC, wafer lot inspection requirements of appendix E shall
apply.
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G6.5.3 Conformance ingpection.
TABLE XI. Electrical sampling for JANHC.
Step Inspection Associated Sample
specification reference plan
1. Electrical tests 1/ 2/ Group A, subgroups 2, 3, 4, =10, ¢ =
and 7
2. Burn-in Step 12 of JANTX screening
table
3. End-points 2/ Group A, subgroup 2 =10, ¢ =

1/ MIL-PRF-19500, group A table.

the associated specification.
2/ Data from steps 1 and 3 shall be read and recorded.

Group A test conditions and Limits shall be as

specified in

TABLE XII. Electrical samplipg for JANKC.
Step Inspection Associated Sample
specification reference plan
(JANS)
1. Electrical tests 1/ 2/ Group A, subgroups 2, 3, 4, 5, =10, c =
6, and 7
2- HTRB Step 10 of screening table
3. DC test 2/ 3/ Step 11 of screening table =10, c =
4. Burn-in Step 12 of screening table
5. End-points and delta 2/ 3/ Step 13 of screening table =10, ¢ =
calculation

1/ MIL-PRF-19500, group A table.

specified in the associated specification.

N

associated specification.
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TABLE XEIT. Periodic tests and continuation of JANKC CI.
Step Inspection Associated specification Sample
reference plan

1-1 Temperature cycling Group B, subgroup 3 (S level)

1-2 surge Group B, subgroup 3 (S level)

i-3 Electrical measurements Group A, subgroups 2, 3, 4, n=10, c =0
and 7

2 Thermal resistance Group B, subgroup & n=10, c=20

341 Operating life 1/ Step 12 of screening table. n=10,c=10
(S tevel) t = 1,000 hours

3-2 Electrical measurements at Step 13 of screening table. n=10,¢c=0

1,000 hours (S level) 2/

1/ Devices from step 4 of table XI may be

2/ omit ZBJx.

TABLE XIV.

Storage life verification tests. 1/

continued to 1,000 hours to fulfill this requirement.

Inspection

a. Electrical tests at +25°C, group A, subgroup 2, n = 10

n
(=]

b. Bond pull (see G.5.3.2)

u

Y n=10,¢c=0

¢. Die shear (see 6.5.3.4) 1/ n

5, c=10

u

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.

G.5.3.1

Packaged ssmple tests.

A random sample shall be selected from each inspection lot.
manufacturer may, at his option, perform evaluation of the wafer lot prior to submitting for CI.
evaluation samples may not be used for any Cl! requirements or test.

The
The

For JANKC, at least 2 die from each

wafer and at least 10 die from each wafer {ot shall be selected, to build the packaged samples.

G.5.3,1.1

Ecg_gag Kii“ﬁ .
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G.5.3.1.7 Packaqed sampie identification. The packaged sampie shail be marked or labeied in accordance

with the following priority:
a. Serial numbers, 1f required for delta measurement unit identification.
b. Device PIN.
c. Inspection lot number or date code.

G.5.3.1.3 Somple acceptance. The specified sample size shall be processed through the test sequence
specified in table XI for JANHC and tables XII and XIII for JANKC. If the test sample fails the criteria of
the appllcable table, the lot shall be rejected. If a failure is attiributed to packaging or handiing
defects, ESD, cquipment mal function, or operator error, these samples shall be verified by visual inspect
or faitlure analysis. Upon verification of such defects, the test sample may be replaced in accordance wit
appendix E. In addition, all conformance inspections lots must complete the tests of G.5.3.2 through

G.5.3.4.

"

i
LR

h

G.5.3.2 Bond 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 Xv. 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 X1.

6.5.3.3 JIeomperature 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,
with zero rejects allowed. If 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 XII.

G.5.3.4 Die shear. 0Die shear shall be performed in accordance with MiL-STD-750, method 2017, condition
A. Unless the test is for table XIV verification testing, five samples that have completed table X1 or
table XII and temperature cycling shall be tested with zero rejects. |If one reject is found, resubmittal is
allowed using 10 devices with zerc 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
packeged devices and resubmitted for die shear after verification.

6.5.3.5 chip gualification. Chips qualified under the optional procedure of G.4.3.2 must successfully
complete the periodic testing shown in table XIIl as required by appendix C. For the purpose of this
appendix, the requirement stating that the devices be fully marked shall be waived and the requirements of
G.5.3.1.2 herein shall apply.

6.5.3.5.1 Periodic testing. All devices tested to table X1II regquirements shall have passed step 1 of
table X!. Devices which have been subjected to table X! or table X1l testing can be used for table Xil]
testing.

G.5.3.5.2 Separate samples. Separate samples may be used for test groupings 1-1 through 1-3, 2, and 3-1
through 3-2 in table XIII. Samples for each test group must be tested sequentially within the group.

G.5.4 Storage. Prior to acceptance, dice shall be stored in 8 dry nitrogen atmosphere. After lot
acceptance, the inspection lot die may be stored in dry nitrogen or other inert atmosphere. When storage
time exceeds 36 months after C] completion, @ semple shall be assembled and tested as specified in table
XIV. The manufacturer may submit an alternate procedure for storage of semiconductor die for approval by
the qualifying agency.

6.6 PACKAGING

G.6.1 Packaging. All semiconductor die shall be packaged in individually lidded containers. For ESD
sensitive devices (classes | and II) conductive or anti-static containers shall be required with an external
torductive 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.
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G.6.2 Container marking. The following information shall be marked on each container of semiconductor
die:

a. Type designation.

t. Manufacturer's logo or designation symbol.
d. Lot identification code.
e, Quantity.
f. ESD symbel, in accordance with 3.10.3.1,
g. Date code.
h. Verification date code (see G.6.2.1).
G.6.2.1 Date code for verification. Lots that had storage life verification tests in accordance with
table X1V 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).

6.6.3 Certificate of conformance. The certificate of conformance shall be in accordance with 3.7 of
MIL-PRF-19500.

TABLE XV. Age-time and temperaturg.

Condition Minimal time Temperature 1/
A 1 hour 300°C
B 2.5 haurs 275°C
c 8 hours 250°C
D 25 hours 225-C
E 90 hours 200°C
F 400 hours 175°C

1/ +10°c, -5°C.
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CRITICAL INTERFACE AND MATERIALS

H.1 SCOPE

H.1.1 Scope. This appendix contains critical interface information which will assist manufacturers in
producing devices which meet 3.2. The QPL program measures and evaluates the manufacturer's manufacturing
process against s baseline for that process. This baseline can include innovative and improved processes
that result in an equivalent or higher quality product, provided that the process used to evaluate and
document these changes have been reviewed ard approved by the gqualifying activity. Changes to the process
baseline can be made by the manufacturer after achieving approval with documented reliasbility and quality
data. The approach outlined in this appendix is a proven baseline which contains details of critical
interface criteria. This appendix is not mandatory. However manufacturers must demonstrate to the
qualifying activity an equivalent system that achieves at least the same level of quality as could be
achieved by complying with this appendix.

H.2 APPLICABLE DOCUMENTS

#.2.1 General. The documents lListed in this section are specified in sections H.3 and H.4 of this
specification. This section does not include documents cited in other sections of this specification or
recommended for additional information or as exemples. While every effort has been made to ensure the
completeness of this list, document users are cautioned that they must meet all specified requirements
documents cited in sections H.3 and H.4 of this specification, whether or not they are listed.

H.2.2 Goyernment documents.

H.2.2.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of
these documents are those listed in the issue of the Department of Defense !ndex of Specifications and
Stardards (DODISS) and supplement thereto, cited in the solicitation (see 6.%).

STANDARDS
FEDERAL
FED-STD-H28 - Screw-Thread Standards for Federal Services.

(Unless otherwise indicated, copies of the above specifications, standards, and handbooks are available
from the Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.)

H.2.3 OQrder of precedence. In the event of a conflict between the text of this document and the
references cited herein (except for related associated specifications, specification sheets}, the text of
this document takes precedence. Nothing in this document, however, supersedes applicable laws and

,,,,, S precede caule 1a

regulations unless a specific exemption has been obtained.
H.3 CRITICAL INTERFACE AND CONSTRUCTION CRITERIA

H.3.1 Allowable alternate design, materigls, and construcijon. Multiple device designs will be approved
by the qualifying activity on a case by case basis for JAN, JANHC, JANKC, JANTX and JANTXV per manufacturer,
provided appropriate identification (as a minimum) is provided to ensure traceability . For JANS devices,
only one design is allowed per manufacturer, and it may differ from the design of other verification levels.
For radiation hardened devices of all levels, only one design is allowed, and it may differ from the design
of nonradiation hardened devices. With the approval of the gqualifying activity (see D.3.4.2), design
material and construction alternatives for qualified device types may be allowed only for a limited time,

An alternate 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 sublots of structurally identical devices, shall contain only one
approved design, material and construction so that homogeneity is preserved within a given lot
identification code and device type. The gqualifying activity shall be notified of the first lot
incorporating the change and the last lot 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 associated specification and request justification for continued retention of
that specific alternate design.
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H.3.2 Ppackage. All packaged devices supplied under this specificetion shall be hermetically sealed. No
organic or polymeric material shall be used as s package or package seal.

H.3.3 Fynqus-resistant materia|. External parts of the semiconductor device shall be inherently
nonnutrient to fungus.

HW.3.4 Metals. Intermal 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 to resist corrosion. Device package material shall be free of burrs and other potential particle
contamination.

UuTE Cwrn thannde CramMard crmau thraade lictad in FER-CTR.U?A chall bhoa ramiicorl far ol )
Mawlaod - BLEQI AT W QLI T LN EOWUD 2 10OWEW 1 e DY R DT W T L e 8w TR SY
semiconductor devices where screw threads are a mechanical requirement of the device

H.3.6 Internal conductors. Internal conductors which are in thermal contact with a substrate along their
entire lengths {such as metallization strips, contact areas, and bonding interfaces) shall be desigred so
that no properly fabricated conductor shaltl experience, at device maximum rated current, a current density
in excess of the values shown below for the appliceble conductor material including allowances for worst
case conductor composition, cross-sectional ares, normal production tolerances on critical interface
dimensions, and actual thickness at critical arees, such as, steps in the elevation or contact windows:

Maximum al lowable

Conductor materijal continuous current density

(RMS for pulse spplications?

Aluminum (99.99 percent pure or doped) 2 x 10% ampslcm2
without glassivation

Aluminum (99.99 percent pure or doped} 5 x 10° amps/cm2
with glassivation

Gold 6 x 103 amps/cm?

All other (unless otherwise specified) 2 x 10° amps/cm?

H.3.6.1 Hire bonds. Thermocompression wedge bonds shall not be utilized when aluminum wire is used.
H.3.6.2 Die mounting. Pure glass shall not be used for device die mounting.

H.3.7 Silicop transistor metallization protective coating. All silicon transistors with “maximum rating”
of less than 4 watts at Tp of +25°C, shall have an inorganic transparent protective overlay material on the
active metallization (excluding the bonding pads). For JANS devices, the minimum deposited glassivation
thickness shall be 6,000 A of Si0p or 2,000 X of SizN,. The glassivation shall cover all electrical
conductors on the chip except the bonding pads. For JANS devices, a minimum of 0.050 mm (2 mils) distance
shall be maintained between all uncoated conducting paths, except where the functicnal performance
parameters of the device require closer spacing.

H.3.8 (Lritical ipnterface restrictjons. Umnless it is part of the original design, the external surface of
package, header, or flange shall be finished and not have any depression or cavity. Exterpal parts,
elements, or coatings shall not blister, crack, (excluding glass meniscus), outgas, soften, flow, or exhibit
defects that adversely affect storasge, operation, or environmental capabilities of semiconductor devices.
For JAN, JANTX, end JANTXV the use of silicone or organic material inside the packages, shalt be approved by
the qualifying activity. Desiccants shall not be used. For JANS devices, silicone or organic materials may
only be used when specified by the associated specification. Polymer impregnations (such as backfill) of
the packages shall not be permitted.

WARNING: Packages containing beryllium oxide (8eQ) shall be marked in accordance with 3,10.3.2
and shall not be ground, machined, sandblasted, or subjected to any mechanical operation which
will produce dust containing any beryllium compound. Packages containing any beryllium compound
shall not be subjected to any chemical process (such as etching) which will produce fumes

rantainina hanol Fiim ne $tal ammem el
L@y WGl YRR WA O 11D CONpOUTRaS .
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H.3.9 Metalluroical bend for JANS axial diedes. ALl JANS diodes (excluding 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 appendix A for axial lead diodes).

H.3.10 Reguirements for JANS trensistor sirveture.
H-3.10.1 Metallization thickpess. The minimum metallization thickness shall be 8,000 A.

H.3.10.2 lnternal wire size. The internal wire diameter shall be .0009 inch (0.023 mm} minimum for
aluminum and .0007 inch (0.018 mm) minimum for gold wire.

Wﬂ External metallic package elements other

eads and terminals |ide seo hocne A oan H ma, e
eads and terminals {e.g., lids, covers, bases, and seal rings) shall meet the appl‘.cable environment

than L a
requirements without additional finishing of the base materials or else they shall be finished so they meet
those requirements using a finish system conforming to one of the combinations listed in table XVIil, and
conforming to the thickness and compesition requirements of table XVI1. The finish system shall also
conform to the requirements of H.4.1.1.1 and H.4.1.1.3.

|
3

w

H.4 LEAD AND TERMINAL FINISH

H.-4.1 Lead and terminal finish. All leads and applicable terminals shall be scolderable in accordance
with MIL-STD-750, method 2026, and in accordance with the following proven baseline or as otherwise approved
by the qualifying activity.

H...1.1 Lead finish and terminal finish baselipne. The finish system on all external !egr_!s g_r terminals

shall conform to one of the combinations listed in table XVl and to the thickness and composition
requirements of table XVII. The finish system shall also conform to the requirements of H.4.1.7.1 and
H.4.1.1.3 where applicable. Lead finish requirements are not applicable to specifications which are
inactive for new design.

H.4.3.7.7 Mot solder dip. The hot solder dip shall be homogenecus and shall be applied as follows:

a. ALl outlines with hot solder dip over compliant coating. The hot solder dip shell extend to within
.050 inch (1.27 mm) of the seating plate (minimum). For leadless 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
castellation. Terminal area intended for device mounting shall be completely covered as required
by MIL-S5TD-750 solderability test. For stud mount the solder shall extend .050 inch (1.27 mm)
minimum below the terminal hole.

b. All outlines with hot solder dip over base metal, or noncompliant coating {which are subject to
corrosion resulting in lead degradation). The solder shall extend to the package seal or point of
emergence of the metallized contact or lead through the package wall. 1f solder is applied up to
the seal, a hermeticity test (MIL-STD-750, method 1071, sample size (116 devices, ¢ = 0)) shall
subsequently be performed and passed. An external visual examination (MIL-STD-750, method 2068,
sample size (116 devices, c = 0)) may be performed in lieu of the hermeticity test for
non- transparent glass encased double plug noncavity axial lead diodes. Alternately, the hot sclder
dip may extend to within .050 inch (1.27 mm) 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 areas above and below the notch, except the index feature if
not connected to the castellation.

H.4.1.1.2 Silver. The lead may be solid silver or the lead finish may be silver clad or 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 um). A matte or semi-bright plated finish is allowed. The silver plating thickness shall
be a minimum of 100 microinches (2.54 pum) and a maximum of 425 microinches (10.80 gm). Silver plating as a
final finish, shall not be used directly over copper.

H.46.1.1.3 Tip 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 XVii). Pure tin finish {inciuding pure tin underceoating) shail be prohibited. For the
JAN level only, pure tin is acceptable in accordance with table XVII. herein.

110

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T21:07Z
Check the source to verify that this is the current version before use.



TABLE XWi.

MIL-PRF-19500K

APPENDIX H

{ finist ]

Finish

Apgli

over

_Requ

red underplat

Base
meigl

Silver
plate

Gold Tin
piate | pisate

Electroplated
nickei

Electroless
nigket

None 2/

solder
solder
solder
solder
solder
solder
solder
solder
solder
solder

Fray. vy
STLOCT

Hot
Hot
Hot
Hot
Hot
Hot
Rot
Hot
Hot
Hot

[Ty
nuL

dip
dip
dip
dip
dip
dip
dip
dip
dip
dip

A
Ui

rrrrrrrery

o

G

>

e

Tin
Tin
Tin
1in

plate
plate
plate
plate

Tin-lead
Tin-lead
Tin-lead
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Gold plate &/
Gold plate
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X

veewe

copper is acceptable.

M

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 applied in accordance with H.4.1.1.1.
Gold plating shall not be used directly over copper.

Silver plating shall not be used directly over copper, however, silver cladding directly over

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T21:07Z
Check the source to verify that this is the current version before use.




MIL-PRF-19300K
APPENDIX H

Poaafos ek e mee o TR mae f Comom o

amrE vy :
ABLE AVII. LO8LING ENICKOSSS HN0 COMPOSTLION FEQuIFemenis.

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

Hot solder dip (for round 6071.52 NS The solder bath shall have a nominal
leads) 3/ compasition of Sn&0 or Sne3. 4/

Hot solder dip (for all 200/5.08 NS The solder bath shall have a nominal
shapes other than round comnosition of Snd0 or SnE3. 4/
leads) 2/ 5/

Tin plate (as plated) §&/ 300/7.62 NS Shall contain no more than 0.12
percent by weight co-deposited organic
material measured as elemental carbon.

u
Tin-lead plate (as plated)| 200/5.08 NS Shall consist of 3 to 50 percent by
5/ &/ weight lead (balance nominally tin}
homogeneously co-deposited. Shall
contain no more than 01,12 percent by
weight co-deposited organic material
measured as elemental carbon. 7/

Tin dipping 5/ &/ 100/2.54

Gold plate 10/.254 225/5.72 shall contain & minimum of 99.7
percent gold. Only cobalt shall be
used as the hardener.

Silver plate 100/2.54 425/10.8 99.7 percent silver minimum.

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

plate) agents to nickel bath is 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 8/ 50/1.27 350/8.89
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Package elements having noncompliant coatings are permitted provided they are subsequently hot
solder dipped in accordance with H.6.1.1.1b.
NS = not specified.

See H.4.1.1.1.
As measured to the center of the flat.
See H.4.1.1.3. For threaded stud packages only, the minimum coating thickness shall be 100

micrainches/0.54 micrometers.

The maximum carbon content (and minimum lead content in tin-lead plate) shall be determined by the
manufacturer on at least a quarterly basis. The determination of carbon and lead content may be
made by any accepted analytical technique (e.g., for carbon: pyrolysis, infrared detection (using
an IR212, IR244 infrared detector or equivalent); for lead: x-ray fluorescence, emission
spectroscopy) so long as the assay reflects the actual content in the total deposited finish.

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

Maximum nickel applies only to lead material.
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Regyired underplate

Gold
plate

Tin
plate

Electroplated | Electroless Nickel None
nickel nickel 1/ cleading 1/

Tin plate
Tin plate
Tin plate

Tin niata
in oplgte

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

oM M

Gold plate
Gold plate
Gold plate

Silver plate
Silver plate
Silver plate

Electroplated
nicket 1/

Electroless
nickel 1/

Nickel cladding 1/

1/ Combinations of electroplated nickel and electroless nickel and nickel cladding are permitted.
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