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FOREWORD

1. This handbook is approved for use by all Departments and Agencies of the Department of Defense.

2. This handbook provides guidance on standard microcircuit drawings (SMD's). The purpose of the SMD
program is to minimize the proliferation of specification and source control drawings within the Department of
Defense (DoD). The use of one SMD for an item of supply in use by DoD Departments and Agencies is the objective
of this program.

3. ltis intended that the issue of SMD's affect DoD procurement through minimizing the proliferation of duplicate
drawings for an item of supply.

4. ltis also the objective of the SMD Program that the resulting drawing be multi-user in actual implementation.

5. The application of this handbook is currently confined to the acquisition of microcircuits until such time that
applicability to federal supply classes other than FSC 5962 is deemed appropriate.

6. Comments, suggestions, or questions on this document should be addressed to Commander, Defense Logistics
Agency, DLA Land and Maritime, ATTN: VA, P. O. Box 3990, Columbus, OH 43218-3990 or emailed to
STD1835@dla.mil. Since contact information can change, you may want to verify the currency of this address
information using the ASSIST Online database at https://assist.dla.mil/.

SUMMARY OF CHANGE 1 MODIFICATIONS
1. References to MIL-HDBK-512 has been changed to MIL-STD-3018, which supersedes it.
2. References to MIL-STD-1835 and SD-19 have been added.
3. References to ASME Y14.5M has been changed to ASME Y14.5, which supersedes it.

4. The organization notated as ASME has been changed from American Society of Mechanical Engineers to
ASME International to reflect the current name.

5. Section 2, and throughout, the web address for acquiring government specifications and standards has been
changed to the current address for the Assist online services.

6. Section 4.2.5.5, Classification of conformance inspections has been edited to include Group E which was
missing.

7. Invarious locations, Defense Supply Center Columbus has been changed to DLA Land Maritime to reflect the
current name.

8. Figures 1-6 has been changed to reflect current boiler plates.

9. Where applicable, changes were made to comply with MIL-STD-967 for preparation of a military handbook.

SUMMARY OF CHANGE 2 MODIFICATIONS

1. Figures 5, and 6 have been replaced with examples that are more current and follow the latest requirements
including provisions for Radiation Hardness Assurance and Class M devices.

2.Section 2, and throughout, the web address for acquiring government specifications and standards has been
further changed to the current address for the Assist online services.
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SUMMARY OF CHANGE 2 MODIFICATIONS (Continued)
3. Preparing Activity (PA) has been added to the list of definitions.
4. The responsibilities of MPCAG has changed to the PA in various paragraphs.
5. Listings found in MIL-HDBK-103 can also be found in the appropriate QML.

6. Figure 4, SMD preparation flowchart has been revised to reflect the above listed changes, which are based on current
processes.

7. Where applicable, changes were made to comply with MIL-STD-967 for preparation of a military handbook.
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1. SCOPE

1.1 Scope. This handbook provides guidance and information concerning standard microcircuit drawings (SMD's).
System applications are subject to the approval of the applicable program office. This handbook is for guidance only
and cannot be cited as a requirement.

2. APPLICABLE DOCUMENTS

2.1 General. The documents listed below are not necessarily all of the documents referenced herein, but are
those needed to understand the information provided by this handbook.

2.2 Government documents.

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

DEPARTMENT OF DEFENSE SPECIFICATIONS

MIL-PRF-38534 - Hybrid Microcircuits, General Specification for
MIL-PRF-38535 - Integrated Circuits (Microcircuits) Manufacturing, General Specification for

DEPARTMENT OF DEFENSE STANDARD
MIL-STD-883 - Test Method Standard Microcircuits
MIL-STD-1835 - Department of Defense Interface Standard, Electronic Component Case Outlines
MIL-STD-3018 - Parts Management
DEPARTMENT OF DEFENSE HANDBOOK
MIL-HDBK-103 - List of Standard Microcircuit Drawings (SMD's)

(Copies of these documents are available online at http://quicksearch.dla.mil.)

2.2.2 Other Government documents, drawings, and publications. The following other Government documents,
drawings, and publications form a part of this document to the extent specified herein. Unless otherwise specified,
the issues of these documents are those cited in the solicitation or contract

DEFENSE STANDARDIZATION PROGRAM OFFICE.
SD-19 - Parts Management Guide

(Copies of these documents are available online at https://assist.dla.mil.)

2.3 Non-Government publications. The following documents form a part of this document to the extent specified
herein.

ASME International (ASME)

ASME Y145 - Dimensioning and Tolerancing
ASME Y14.100 - Engineering Drawing Practices

(Copies of these documents are available online at http://www.asme.org/ or from the ASME International, Three
Park Avenue, New York, NY 10016-5990)..

2.4 Order of precedence. In the event of a conflict between the text of this document and the references cited
herein, the text of this document takes precedence. Nothing in this document, however, supersedes applicable laws
and regulations unless a specific exemption has been obtained.

1

Source: https://assist.dla.mil -- Downloaded: 2017-04-19T12:10Z
Check the source to verify that this is the current version before use.


https://assist.dla.mil
http://www.asme.org
https://assist.dla.mil
http://quicksearch.dla.mil

MIL-HDBK-780D
W/CHANGE 2

3. DEFINITIONS

3.1 Standard microcircuit drawing (SMD). SMD's depict the Government's requirements for an existing
commercial item, tested for a military application, disclosing applicable configuration, envelope dimensions, mounting
and mating dimensions, interface dimensional characteristics, specified performance requirements, and inspection
and acceptance test requirements as appropriate for a military environment.

3.2 General specification. A general specification is prepared in the six-section format and covers requirements
and test procedures that are common to a group of parts, materials, or equipment. It is used with either associated
device specifications, specification sheets or SMD's (not a mixture); e.g., MIL-PRF-38534 or MIL-PRF-38535 for
microcircuits.

3.3 Military Parts Control Advisory Group (MPCAG). A DoD organization which provides advice to the military
departments and military contractors on the selection of parts in assigned commaodity classes, and collects data on
nonstandard parts for developing and updating military specifications and standards.

3.4 Preparing Activity (PA). A DoD organization responsible for draft development, user coordination, and release
of SMDs for use. For SMDs, the MPCAG evaluation functions are performed by the preparing activity.

4. GENERAL GUIDANCE

4.1 Introduction. This section provides general guidelines regarding contents, organization, and paragraphing
applicable to the preparation of SMD's. SMD's should be in a standard drawing format in accordance with the
guidance contained herein (see figures 1 and 2).

4.2 Sectional arrangement of an SMD. An SMD contains six sections, titled and numbered as shown below.
SMD's should be in standard drawing format in accordance with ASME Y14.100 (see figures 1 and 2).

SCOPE

APPLICABLE DOCUMENTS
REQUIREMENTS
VERIFICATION
PACKAGING

NOTES

oupwNE

4.2.1 Subject matter. Subject matter should be kept within the scope of the sections so that the same
requirements or information will always appear in the same section of every SMD. If there is no information pertinent
to a section, the following should appear below the section heading:

"This section is not applicable to this drawing".

4.2.2 Section 1.

4.2.2.1 Scope. The scope should repeat the item name and its modifiers, and provide a clear, concise abstract of
the coverage of the SMD. This brief statement is the beginning paragraph. The scope should not contain

requirements that should be part of section 3. Figures are not included in the scope.

4.2.2.2 Part or Identifying Number (PIN). Section 1 includes a paragraph entitled "PIN" which describes how the
SMD PIN is constructed (see 5.3.5.1.2).

2
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4.2.3 Section 2.

4.2.3.1 Listing of references. Section 2 is used to list those documents referenced in the SMD. Government
specifications, standards, adopted non-Government standards, international standardization documents, handbooks,
drawings, and approved publications may be referenced in microcircuit drawings. Other non-Government documents
promulgated by non-Government standards bodies may also be referenced. Government regulations or codes are
referenced as applicable. Military Activity Regulations and other documents not readily available from or through the
contracting activity are not referenced in an SMD. Care should be taken in referencing non-Government publications
to assure the availability of copies and to acquire prior approval of copyright owner. All those documents identified
and referred to in sections 3, 4, and 5 of the SMD are listed in section 2. References are confined to documents
currently available at the time of issuance of the SMD. Figures bound integrally with the SMD are not listed in section
2 unless they are reduced-size copies of drawings provided for information only.

4.2.3.1.1 Government documents. Referenced Government documents are listed by document title and identifier
excluding revision letters (unless otherwise specified) or suffix (preparing activity symbols) and the "00" designation
for "USED IN LIEU OF". The titles should be taken from the documents rather than an index. Government
specifications, standards, handbooks, drawing and publications as applicable are listed numerically (except Federal
specifications which are listed alpha-numerically) under these headings and in individual groups such as Federal,
Military, and Departmental activity (such as Naval Air Systems Command, etc.). These listings should be included
under the following paragraph:

"2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of these
documents are those cited in the solicitation or contract.”

The following types of publications should all be listed (as applicable) in the order shown after 2.1.1:

Federal Specifications

Federal Standards

Federal Information Processing Standards
Department of Defense Specifications
Department of Defense Standards
Department of Defense Handbooks

"2.1.2 Other Government documents, drawings, and publications. The following other Government
documents, drawings, and publications form a part of this drawing to the extent specified herein. Unless otherwise
specified, the issues of these documents are those cited in the solicitation or contract.”

The following types of publications should be listed (as applicable) in the order shown after 2.1.2:

Other Government documents (e.g., Department of Transportation Specifications, U.S. Department of
Agriculture Specifications, etc.)

Drawings
Publications

List only those documents that are applicable. Where detailed drawings referred to in an SMD are listed in an
assembly drawing, it is only necessary to list the assembly drawing. The following parenthetical source paragraph is
included at the end of 2.1.2:

"(Copies of these documents are available online at (URL) or from (Address).)"

3
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4.2.3.1.2 Non-Government standards and other publications. Non-Government standards and other publications
including DoD adopted documents not normally furnished by the Government should be listed in appropriate order
(numerically or alpha-numeric) under the headings of the respective non-Government standard bodies. Titles should
be taken from the document rather than from an index. This listing is included under the following subparagraph.

"2.2 Non-Government publications. The following documents form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of documents are the issues of the documents cited in
the solicitation."

In addition, the following parenthetical source statement follows each individual publication which may be obtained
from a common source:

"(Copies of these documents are available online at (URL) or from (Address).)"

4.2.3.1.3 Order of precedence. In order to avoid confusion in the possible conflict between the requirements of the
drawing and the documents referenced therein, the following statement should be included:

"2.3 Order of precedence. In the event of a conflict between the text of this drawing and the reference cited
herein the text of this drawing shall take precedence. Nothing in this document, however, supersedes applicable
lows and regulations unless a specified exemption has been obtained. "

4.2.4 Section 3.

4.2.4.1 Requirements. Section 3 of the SMD states the necessary requirements (materials, physical and
performance characteristics, processes, reliability, human factors, marking, workmanship, etc.) for obtaining the
product which the SMD is prepared. The requirements should represent the actual essential needs of the
Government to satisfy the intended use and application. Care should be exercised to ensure that the stated essential
needs result in acquisition of acceptable quality products at the least life cycle cost to the Government.
Requirements should be described in a manner to encourage competition and to avoid restrictive features which
would limit acceptance to one or a relatively few contractors. Requirements should be so worded as to provide a
definite basis for rejection when testing and examination of product reveals the product is unsuitable for the purpose
intended. Care should be exercised to avoid unrealistic or ambiguous requirements and those which conflict with
supplier capabilities and referenced documents.

4
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4.2.4.1.1 Organization of requirements. Care should be taken to provide for a systematic arrangement of
requirements to facilitate design, manufacturing, and inspections.

4.2.4.1.2 Sequencing of requirements and tests. When possible, the test paragraphs in section 4 should be
placed in the same sequence as the requirement paragraph in section 3. An example of sequencing requirements
and tests is as follows:

Requirement Test

3.6 Shock 4.7.1 Shock

3.7 Vibration 4.7.2 Vibration

3.8 Noise 4.7.3 Noise

3.9 Electromagnetic interference 4.7.4 Electromagnetic interference

4.2.4.2 Materials. Requirements for materials to be used in the item(s) covered by the SMD are stated under this
heading, except where it is more practical to include the information in other paragraphs. Requirements of general
nature should be followed by specific requirements for the material. Definitive documents should be referenced for
the material when such documents cover materials of the minimum required quality.

4.2.4.3 Design. The major functional characteristics should be specified. The intended use is covered in Section 6
of the SMD. Detailed design should be covered in individual paragraphs.

4.2.4.4 Construction. The specified points of construction should be included, as applicable. Construction
requirements should be related to the physical limitations imposed and the stresses that equipment is expected to
withstand.

4.2.4.5 Hardware. Standard military hardware should be designed into assemblies to the maximum extent
possible. This includes mounting hardware when required to be furnished with the product. Selection of the
hardware should be made from existing standards (such as MS, NAS, and AN standards), if possible, or from other
standards required by contract.

4.2.4.6 Performance characteristics. General and detail performance characteristics should be included under this
or other appropriate headings specifying what is expected of the commodity. Each requirement in Section 3 should
have a corresponding test method in section 4. The requirement paragraph should reference the applicable test
paragraph; "(see 4.)".

5
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4.2.4.7 Dimensions. Dimensions and tolerances will be in accordance with ASME Y14.5.

4.2.4.8 Finish. Finish should include such properties as surface roughness, freedom from burrs, corrosion, metallic
and nonmetallic coatings.

4.2.4.9 Marking. Requirements for marking should reference MIL-PRF-38534 or MIL-PRF-38535. When section 3
specifies that certain item marking is to be placed on the unit container, section 5 should specify the container
marking described. When part numbering is a requirement, the section 3 paragraph should reference section 1
paragraph or the appropriate appendix for a description of the part numbering scheme.

4.2.4.10 Selection of alternative materials, construction, etc. When alternate acceptable materials, construction,
appearance, or other characteristics are stated in SMD's without specific provisions as to selectivity to be exercised in
acquisition, the alternatives are to be considered interchangeable. In such cases, it should be clearly stated in the
SMD that the selection of a specific alternative is at the option of the contractor.

4.2.4.11 Certificate of compliance. A certificate of compliance (see figure 3) is required from a manufacturer in
order to be listed as a source of supply in MIL-HDBK-103 or the appropriate Qualified Manufacturers List (QML) (see
4.2.7.4). The certificate of compliance submitted prior to listing as a source of supply should affirm that the
manufacturer's product meets the requirements of the applicable specification (see 6.3).

4.2.4.12 Certificate of conformance. The certificate of conformance should be in accordance with the applicable
general specification and should be provided with each lot of items delivered to the SMD.

4.2.4.13 Naotification of change or discontinuance. Requirements for notification of change or discontinuance
should reference MIL-PRF-38534 or MIL-PRF-38535.

4.2.4.14 Verification and review. The Government retains the option to review the device manufacturer's facility
and applicable required documentation.

4.2.5 Section 4.

4.2.5.1 Verification. Section 4 should include all inspections (by reference when applicable) to be performed in
order to determine that the item conforms to requirements of sections 3 and 5 of the SMD.

4.2.5.2 Responsibility for inspection. Unless otherwise specified in the contract or purchase order, the contractor is
responsible for all inspection requirements specified. Except as otherwise specified in the contract or purchase order,
the contractor may use his own or any other facilities suitable for the performance of the inspection requirements,
unless disapproved by the Government. The Government reserves the right to perform any of the inspections set
forth in the SMD where such inspections are deemed necessary to assure supplies and services conform to
prescribed requirements.
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4.2.5.3 Responsibility for compliance. All items must meet all requirements of sections 3 and 5 of the SMD. The
inspection set forth in the SMD should become part of the contractor's overall inspection system or quality program.
The absence of any inspection requirements in the SMD does not relieve the contractor of the responsibility of
assuring that all products or supplies submitted to the Government for acceptance comply with all requirements of the
contract. Sampling in conformance inspection does not authorize submission of known defective material, either
indicated or actual, nor does it commit the Government to acceptance of defective material.

4.2.5.4 Conformance inspection. The tests listed in section 4 of the SMD to determine conformance with sections
3 and 5 requirements, should include, when necessary, a measurement or comparison with specified characteristics
and checks and tests of the performance and reliability requirements. Each item must meet all sections 3 and 5
requirements. The test methods in section 4 of the SMD are minimum inspection and test methods to be used to
document compliance to the SMD requirement.

4.2.5.4.1 Conformance inspection sampling. When it is desirable to specify the sampling procedure to be used by
contractors for the performance of conformance inspection, the sampling procedure should:

a. Impose no inspection procedures that are less efficient and effective than would normally be used by the
industry.

b. Clearly identify the sampling plan to be used in the manufacturing process when inspections are to be
performed at intermediate points, as well as, on the end item.

c. Be capable of assuring compliance with requirements under various conditions of manufacturing or
purchasing, e.g., mass or job lot production and large or small lot purchasing.

When inspections are to be based on lots of material, a definition of a lot size(s) should be furnished in this section by
reference, if applicable. Restrictions concerning the formation of inspection lots such as restricting inspection lots of
units of the same type, class, size, should be specified. Restriction of units forming the lot of those produced from the
same assembly line, etc., should also be specified, when applicable.

4.2.5.5 Classification of conformance inspections. Conformance inspections should be classified into group A, B,
C, D or E in accordance with the following groupings, when applicable:

Group A - Nondestructive inspections of all items produced or all samples from an inspection lot demonstrate
product compliance with contractual requirements. Group A inspection examines characteristics most affected by
variations in production processes or skills, and functions vital to successful completion of the design mission.

Group B - Generally nondestructive inspections that are more complex or of a longer duration than group A
inspection. Group B inspection examines characteristics more affected by part or equipment quality and less affected
by variations in production processes or skills, and functions requiring special fixtures or environments. Fewer
samples are inspected than for group A inspections and test articles may be offered for acceptance with little or no
refurbishment. Each commodity should be individually evaluated regarding its issue after performing group B and C
inspections.

Group C - Periodic and generally destructive tests of characteristics depending upon product design and materials.
Group C inspection consists of more complex tests, usually including emulated service environments, is generally
destructive and may require major refurbishment before tested articles can be used by the services. Tests are based
on production quantities or time period.

Group D - Destructive test or test of long duration that consumes all or a considerable portion of design service life.
Articles subjected to group D inspection should not be issued. Tests are performed on few samples based on
production quantities or time period.

Group E — Radiation hardness assurance testing performed, generally as an option, to determine the levels of
susceptibility for damages that would come from exposure to various doses of radiation. The testing is most
commonly performed following burn-in.
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4.2.5.6 Tabular listing of conformance inspection. Where it will lead to better understanding of their functions, the
inspections should be listed as group A, B, C, D or E in tabular form with appropriate references to applicable
requirements, and inspection methods in MIL-STD-883, MIL-PRF-38534, or MIL-PRF-38535. One such example is
illustrated below:

“ 4.3 Conformance inspection. Conformance inspection shall be in accordance with method 5005 of
MIL-STD-883 including groups A, B, C, and D inspections. The following additional criteria shall apply.

Test requirements Subgroups
(in accordance with
MIL-STD-883, method 5005,
table 1)

Interim electrical parameters

Final electrical test parameters

Group A test requirements

Groups C and D end-point
electrical parameters

4.2.6 Section 5.

4.2.6.1 Packaging, packing, and marking. Packaging, packing, and marking should be as specified in the
applicable general specification.

4.2.7 Section 6.

4.2.7.1 Notes. Section 6 should contain information of a general or explanatory nature and no requirements
should appear therein. It should contain information designed to assist in determining the applicability of the SMD.

4.2.7.2 Intended use. Items conforming to the SMD are intended for use for Government microcircuit applications
(original equipment), design applications, and logistics purposes.

4.2.7.3 Comments. Comments on the SMD should be directed to the applicable Preparing Activity (PA).

4.2.7.4 Sources of supply. Sources of supply will be identified in MIL-HDBK-103 or the appropriate Qualified
Manufacturers List (QML) (see 4.3). The vendors so listed will have agreed to the SMD and submitted a certificate of
compliance (see 4.2.4.11) and completed qualification requirements. Additional sources will be added to these
listings as they become available.
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4.3 Approved SMD's. SMD's in use by DoD and industry are listed in MIL-HDBK-103 or the appropriate QML.

4.3.1 SMD user. When a contractor or DoD component has a system application for an existing SMD, as listed in
MIL-HDBK-103 or the appropriate QML, it is essential that the applicable MPCAG and PA be informed accordingly
and the information be recorded in the SMD Registered Users Database.

4.3.2 Changes to SMD's. Utilizing user identification in accordance with MIL-HDBK-103 or the appropriate QML,
proposed changes or draft revisions are coordinated with all users of record (i.e., SMD registered Users Database).
Changes are implemented in accordance with the provisions of MIL-PRF-38535. SMD's are maintained by the PA.
Approved revisions to SMD's are distributed by the PA to all known users of record (i.e., SMD registered Users
Database).

4.3.3 Nonconcurrence with proposed changes. User nonconcurrence with a proposed change to an SMD requires
PA resolution of the stated nonconcurrence. Unresolved nonconcurrence will require PA action as appropriate, i.e.,
nonconcurrence reply, with technical justification, to the originator of the change proposal, new SMD's that address
the diverse needs of the users involved, or advisory to user of need to generate new part acquisition documentation.

5. DETAILED GUIDANCE
5.1 Introduction. This section contains guidance for SMD's.

5.2 Drawing preparation. In coordination with and with the approval of the applicable Program Office, a MPCAG
(see 3.3) will respond to a parts approval request with a drawing preparation package consisting of the following:

a. Drawing number
b. All known sources of supply

5.3 Initial drawing preparation.

5.3.1 Blank drawings. Blank drawings are not provided. Drawing format should be in conformance to figures 1
and 2.

5.3.2 SMD coordination. Preliminary draft coordinations by the PA with device manufacturers, comment
resolution, certificate of compliance transmittal and final SMD preparation should be in conformance with figure 4.

5.3.3 Preliminary and final draft submittal. Preliminary draft will be typed and spaced in accordance with the
drawing format (figures 1 and 2). Handwritten or pasted catalog excerpts are not acceptable. This preliminary draft
may be on standard 8 1/2" x 11" paper. Once started by the contractor, it is expected that the process described
herein will be completed. Preliminary drafts should be clearly marked preliminary draft on the first and last pages.

5.3.3.1 Preliminary draft construction. The preliminary draft is constructed through communication with the
applicable MPCAG (see 6.2).

5.3.4 Maintenance. Maintenance of approved SMD's is the responsibility of the applicable MPCAG.

5.3.5 SMD content preparation. The following detail should be reviewed in conjunction with figure 5, especially
regarding "boilerplate" location and content. The following detail reflects the current exclusive applicability of SMD's
to Microcircuits.

5.3.5.1 Section 1, scope. 1. SCOPE should be as shown on figure 5 and conform to 4.2.2.1 as specified herein.
5.3.5.1.1 Scope. 1.1 Scope. should be as shown on figure 5.

5.3.5.1.2 PIN. The PIN should be structured in accordance with figure 5. The device type should be a two-digit
number, assigned sequentially, starting with 01, 02, 03, etc., depending upon how many parts are being included in
the drawing.
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5.3.5.1.2.1 PIN length. The length of the PIN should comply with ASME Y14.100 and not exceed 32 characters.

5.3.5.1.3 Radiation hardness assurance (RHA) designator. Radiation hardness assurance should be as shown on
figure 5in 1.2.1.

5.3.5.1.4 Device type(s). Device type(s) should be as shown on figure 5in 1.2.2.

5.3.5.1.5 Device class designator. The device class designator should be as shown on figure 5in 1.2.3.

5.3.5.1.6 Case outline. The case outline(s) should be as shown on figure 5 in 1.2.4.
5.3.5.1.7 Lead finish. Lead finish should be as shown on figure 5in 1.2.5.

5.3.5.1.8 Absolute maximum ratings.

a. The absolute maximum rating will be typed in two columns with dashes connecting as shown in the sample
SMD, on figure 6.

b. The absolute maximum ratings will be as defined in the valid characterization data supplied by the
manufacturer for the specific part and must include the thermal resistance, as specified in MIL-STD-1835 for
the applicable case outline.

c. Foot notes referenced in this paragraph will be located at the bottom of the page.

5.3.5.1.9 Recommended operating conditions.

a. The recommended operating conditions will be typed in two columns with dashes connecting, as shown in
the sample SMD, on figure 6.

b. The recommended operating conditions will be as defined in the valid characterization data supplied by the
manufacturer for the specific part.

c. Foot notes referenced in paragraph 1.4 will be located at the bottom of the page.

5.3.5.2 SECTION 2, applicable documents. Section 2 should appear as shown on figure 5 and follow the
guidelines of 4.2.3 as contained herein.

5.3.5.2.1 Order of precedence. Order of precedence should be as shown on figure 5in 2.2 and 4.2.3.1.3 as
specified herein.

5.3.5.3 Section 3, requirements. Section 3 should appear as shown on figure 5 and the guidelines furnished in
4.2.4. Specific requirement paragraphs should be included in an SMD or on an as required basis.

5.3.5.3.1 ltem requirements. Item requirements should be as shown on figure 5 in 3.1.

5.3.5.3.2 Design, construction and physical dimensions. Design, construction and physical dimensions should be
as shown on figure 5 in 3.2.

5.3.5.3.3 Terminal connections. Terminal connections should be as shown on figure 5 in 3.2.2.
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5.3.5.3.4 Block diagram. Although figure 5, 3.2.4 specifies block diagram, this paragraph will be used to
designate block, functional, or logic diagram, as appropriate, for the device being documented.

5.3.5.3.5 Truth tables. Truth tables should appear as on figure 5 in 3.2.3.
5.3.5.3.6 Case outline(s). Case outline(s) should appear as on figure 5 in 3.2.1.
5.3.5.3.7 Electrical performance characteristics and postirradiation parameter limits. Electrical performance

characteristics should be as shown on figure 5 in 3.3. Valid characterization data supplied by the manufacture will
determine the use of ambient or case operation temperature range.

5.3.5.3.8 Electrical test requirements. Electrical test requirements should be as shown on figure 5 in 3.4.
5.3.5.3.9 Marking. Marking should be as shown on figure 5 in 3.5.
5.3.5.3.10 Tables. Tables e.g., table I, electrical performance characteristics, should be as shown on figure 5. If

necessary, a device type column may be added between the Conditions and group A subgroups column to
accommodate differences in test conditions and limits, when more than one device type is being specified.

Required temperature parameters for each specific part will be typed under the heading Conditions, as shown on
figure 5.

5.3.5.3.11 Graphics.
a. Views that are referenced as shown on figure 5 in 3.2, will be located after table 1.

b. All data necessary for terminal connections will be identified in a table format or be drawn as defined in MIL-
STD-1835. Refer to sample SMD, figure 6.

c.  Whenever two different case outlines are required, an additional page will be added to accommodate the
required data with figure 1 continued.

d. All data necessary for additional views will be drawn as defined in MIL-PRF-38535. Refer to sample SMD,
figure 6. Use valid characterization data supplied by the manufacturer for the specific device type.

e. Switching times test circuit and waveforms that are required will be drawn similar in format to that shown on
the sample SMD, figure 6. Use valid characterization data supplied by the manufacturer for the specific
device type.

5.3.5.3.12 Certificate of compliance. The certificate of compliance execution should be as shown on figure 5 in
3.6.

5.3.5.3.13 Cetrtificate of conformance. The certificate of conformance should be as shown on figure 5 in 3.7.

5.3.5.3.14 Notification of change. Notification of change should be as shown on figure 5 in 3.8.

5.3.5.3.15 Verification of change. Verification of change should be as shown on figure 5 in 3.9.
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5.3.6 Section 4, verification. Section 4 should appear as shown on figure 5 and 4.2.5 as contained herein.

5.3.6.1 Sampling and inspection. Sampling and inspection should be as shown on figure 5in 4.1.

5.3.6.2 Screening. Screening should be as shown on figure 5 in 4.2. Valid characterization data supplied by the
manufacturer will be used for figure 5, 4.2.1a and 4.2.1b.

5.3.6.3 Qualification inspection. Qualification inspection should be as shown on figure 5 in 4.3.

5.3.6.4 Conformance inspection. Conformance inspection should be as shown on figure 5 in 4.4 and the
guidance contained in 4.2.5.4 herein.

5.3.6.4.1 Group A inspection. Additional group A inspection requirements should be as shown on figure 5 in 4.4.1.
Valid characterization data supplied by the manufacturer will be used for 4.4.1 subparagraphs (see figure 5).

5.3.6.4.2 Group C inspection. Additional group C inspection requirements should be as shown on figure 5in 4.4.2.
Valid characterization data supplied by the manufacturer will be used for 4.4.2 subparagraphs (see figure 5).

5.3.6.4.3 Group D inspection. Additional group D inspection requirements should be as shown on figure 5 in 4.4.3.

5.3.6.4.4 Group E inspection. Additional group E inspection requirements should be as shown on figure 5 in 4.4.4.
Valid characterization data supplied by the manufacturer will be used for 4.4.4 subparagraphs.

5.3.6.5 Tables, electrical tests.

a. The table of electrical test requirements will be formatted as shown on figure 5, table II.

b. The identification of subgroups and tests will be defined in the applicable general specification and valid
characterization data supplied by the manufacturer.

c. Any footnote referenced in the table will be located a minimum of two line spaces below the bottom line of
the table.

d. Notes using the term guaranteed will not be included as a part of the preliminary draft, before submittal to the
sources of supply.

5.3.7 Section 5, packaging. Section 5 should appear as shown on figure 5 and the guidance indicated in 4.2.6.1
as specified herein.

5.3.7.1 Packaging requirements. The packaging requirements should be as shown on figure 5 in 5.1.

5.3.8 Section 6, notes. Section 6 should appear as shown on figure 5 and the guidance in 4.2.7 as specified
herein.

5.3.8.1 Intended use. The intended use should be as shown on figure 5 in 6.1 and the guidance in 4.2.7.2 as
specified herein.

5.3.8.1.1 Replaceability. The replaceability should be as shown on figure 5 in 6.1.1.
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5.3.8.1.2 Substitutability. The substitutability should be as shown on figure 5 in 6.1.2.

5.3.8.2 Configuration control of SMD's. The configuration control of SMD's should be as shown on figure 5 in 6.2.

5.3.8.3 Record of users. The record of users should be as shown on figure 5 in 6.3.
5.3.8.4 Comments. The comments should be as shown on figure 5 in 6.4.

5.3.8.5 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions should be as shown
on figure 5 in 6.5.

5.3.8.6 Sources of supply. The sources of supply paragraph should be as shown on figure 5 in 6.6.
6. NOTES

6.1 Intended use. The issue of SMD's is intended to minimize the proliferation of duplicate drawings for an item of
supply. The use of one drawing for an item of supply within DoD is the objective of the SMD program. SMD's are
currently applicable to the acquisition of microcircuits only.

6.1.1 Standard microcircuit drawing program (SMDP). The SMDP is related to the Configuration Management
and Parts Management Programs. SMDs are recognized in ASME Y14.100 for application by the DoD for
microcircuits compliant with MIL-STD-883. Non-standard microcircuits parts approval is obtained through the
procedures of MIL-STD-3018 and SD-19.

6.2 Draft construction. Communication with the MPCAG point of contact for the purpose of draft SMD
construction will usually be through use of computer or word processor. DLA Land and Maritime - VA, should be
contacted concerning system capability, and modem and telecommunication compatibility (see figure 4).

6.3 Certificate of compliance. A Certificate of Compliance (C of C) is a document by which an authorized official of
the microcircuit manufacturer certifies that the microcircuit being supplied in accordance with the applicable SMD by
the vendor meets the Item Requirements as stated therein. The C of C is delivered by the vendor to the MPCAG with
the final SMD.

6.4 Subject term (key word) listing.

Certificate of compliance

Military parts control advisory group
Parts Management program
Standard microcircuit drawing
Qualified manufacturers list

6.5 Change notations. The left margins of this handbook are marked with asterisks to indicate modifications
generated by this change. This was done as a convenience only and the Government assumes no liability
whatsoever for any inaccuracies in these notations.
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Telapnone: [614) 692-
CERTIFICATE OF COMPLIANCE

MANUFACTURER"S NAME, LOCATION AND CAGE CODE:

I [We] have reviewed the enciosed drawing and heretry cerfify that our MIL-PRF-38535 compllant deviceis) or MIL-STD-833 comgliant
device]s), listed below, mest the requirements of the SMD [The SMD Part Number Inclutes e drawing NIETber, r3d ham designator, device
class ator, case outline, and lead finish designator):

Sl SR e ey,

[U5e a C of C Contnuation Sheet [T more than 5 part IUmbers are on the S0
and fabricated, assembied and tested at cur plants) located In:
Fabrication location(s) :
Assembéy location{s):
Test location s}

PART MEETS OR EXCEEDS THE PERFORMAMNCE REQUIREMENT (OF THE DRAWING/'SPECIFICATION EITHER:

[ ] as pmposea ar [] wm essential comments as marked on drat
PART HAS COMPLETED CONVERSION OF CUSTOMER REQUIREMENTS AMD |3 COVERED BY
CERTFICATION AND QUALIFICATION TO MILPRF 38535 ] ves O
ior
COMPLIAMCE TO MIL-STD-383 (APPENDIX A OF MIL-PRF-38535) I:I YES I:I N
pvcecwssiover v e [+ [Ov seRTRcATioNMaRK: [Jaoewme  [Jao
or

O Owe
riamaxmumTotAaL DosEvave:[we [w e Jre O Or OF Oe -

EsDClAssFORNEWREQUANREDDEVICES: | (o | |1 [ [w [ |« [ |z [ Jaa [ ] 3®
{AS OF 10 SEPT 06)

ar

ESD CLASS and VOLTAGE FOR EXISTING DEVICES: D 1 D 2 D 3 VOLTAGE LEVEL:
(MO REQUALIFICATION REQUIRED AT THIS TIME)

| [We) understand that this ceriiicate Is not in be used nor construed as a guaraniee of conbinued of Indefinfie avallabiity 35 an Approved
Spurce Tor the described drawing fem. | further understand that this certificate does nod relieve fis company from conducting the requined
testing and lot record keeping detalied In the drawingispecification. | further agree that cur company wil femish a sepamate certificate of
conformancs In company format, pertaining to actual ot date codes shipped.

ALTIONZED SIgNAIUre(s) Date
! V-
Mame and THe of ALnorzing Omcial (shall be typed) Telephone

Submittal of Tis Information o DLA Land and Marime-V& does nol relleve the device manufacturer of te
of MIL-PRF-38535. This datad C of C form (3 Auguest 2010) shall not b2 modifled.  Modfication may
nessult Inno accepance.

Figure 3. Certificate of Compliance.
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CERTIFICATE OF COMPLIAMCE CONTINUATION SHEET
FOR DEVICE CLASSES M N. Q. TorV

STANMDARD MICROCIRCUIT DRAWING REV DLA Land and Maritime-VA Contact
Telephone-(514)582-

Date :
| (We} have resiewed the enclosed drawing and hereby cerfify that our MIL-PRF-38535 compliant device(s). lsted below meet

the requirements of the SMD (The SMD Part Number incdudes the drawing number, rad hard designator. dewvice type, dass
designator, case outine, and lead finish designator)

aMD Parf Mumber Vengor Part Number

This Continuation Sheet shall be used only if the subject SMD has more than 5 part
numbers. This sheet must be accompanied by a completed Certificate of Conformance (C
of C) form (3 August 2010). H mecessary, this sheet may be duplicated and used as
needed for each C of C.

FIGURE 3. Certificate of Compliance - Continued.
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" «on Cribers
mMmmﬂm“

Certiicate of Compliance
Dated 2 August 2010
The authorized signature shall provide certificabon signed by the corporate officer responsible for the production of the C of C

described product. The responsible comporate officer may delegate authority to sign the C of C to specific mdividuals within the
cognizant quality assurance organization. Howewer, memmmmmm&mmmMCda

When authority to sign a C of C is delegated, the responsible corporate office shall submit a ketter to DLA Land and Maritime -
WA wihich identiies the name. address. phone number and Stle of the mdvidual having been granted signature authority.

FIGURE 3. Certificate of Compliance - Continued.
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SMD PREPARATION FLOWCHART

CONTRACTOR SUBMITS 5062 PART
REQUEST TO PA
(IRECTLY OR VIA MPCAG)

P& REVIEWS REQUEST |

FA PREPARES PRELIMINARY
DRAFT OF SMD TO
COORDINATE WITH

MANUFACTURER|S) AND
LUSER(S)

PA CODRDIMATES DRAFT

PA PREPARES,
APPROVES, AND DATES
FINAL SMD

SMD IS DISTRIBUTED BY
THEPA

FIGURE 4: SMD preparation flowchart.
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1. SCOPE

1.1 Scope. This drawing documents two product assurance class levels consisting of high reliabifity (dewice dass Q and M)
and space application (device class V). A choice of case outlines and lead finishes are available and are reflected in the Part or
kdentifying Number (PIN). When available, a choice of Radiation Hardness Assurance (RHA) levels is refiected in the PIN

1.2 PIN. The PIN is as shown in the following example:

Federal RHA Device Device Case Lead
stock class designator type outine finish
designator {see 1.2.1) (see 12.2) designator {see 124) (see 1.2.5)
\ / (see 12.3)

v
Dwamiing member

121 RHA designator. Device classes 0 and V' RHA marked devices meet the MIL-PRF-38535 specified RHA levels and
are marked with the appropriate RHA designator. Device dass M RHA marked devices meet the MIL-PRF-38535, appendix A
specified RHA levels and are marked with the appropriate RHA designator. A dash (-) ndicates a non-RHA device.

1.2.2 Deyice tvpe(s) The device type(s) identify the circuit function as follows:

Device type Generic number Circuit function
m 00000 FEEEEE R EEEE R

1.2.3 Deyice cigsc decinaipr. The device class designator s a single letier identifying the product assurance level as
fiollows:

Device dass Dewce requirements documentation
M Vendor self-certification to the requirements for MIL-STD-BE3 compliant. non-
JAN class level B microcicuils in accordance with MIL-PRF-38535, appendix
A
Qory Cerfification and qualification to MIL-PRF-38535

124 Case oufline(s). The case oufline(s) are as designated in MIL-5TD-1835 and as follows:

Dutine |efter Descriptive designator Teminals Package s
X EEE e XX PEEEEEEEEEEEEEEEEEEEE Y

1.2.5 Lead finish. The lead finish is as specified in MIL-PRF-38535 for device classes 0 and W or MIL-
PRF-33535, appendix A for device class M.
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FIGURE 5. SMD boilerplate.
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1.3 Absolute maximum @tings. 1/
1.5 Radiabon features.
Ma:amum total dose avadable (dose rate = 50 — 300 ads{SiWs) ..o rads{5i)

Note: All RHA tests performed need to be specified in 1.5 and/or paragraph 4.4.4. Make sura
the mamyiicturer it parfbrming the test {fit is specyfied as such i 4.4.4.

2. APPLICABLE DOCUMENTS
21 Gowernment specification. standards, and handbooks. The following specification, standards. and handbooks form a part
of this drawing to the extent specified herein. Unless otherwise specified, the issues of these documents are those cited n the
solicitation or confract.
DEPARTMENT OF DEFENSE SPECIFICATION
MIL-PRF-38535 - Integrated Circuits, Manufachmring, General Specification for.
DEPARTMENT OF DEFENSE STAMDARDS

MIL-STD-883 - Test Method Standard Microcircuits.
MIL-S5TD-1B35 - Inferface Standard Blecronic Component Case Quiiines.

DEFARTMENT OF DEFENSE HANDBOOKS

MIL-HDBE-103 - List of Standard Microcircuit Drawings.
MIL-HDBE-TBO - Standard Microcircuit Drawings.

|Ciopies of these documenis are avalable online at bifp:iguicksearch diz mil

22 Order of precedence. In the event of a conflict between the text of this drawing and the references cited herein, the text
of this drawing takes precedence. Mothing in this document, however, supersedes applicable laws and regulations unless a
specific exemption has been obtained.

1/ Siresses above the absolute maxamum rating may cause permanent damage to the device. Extended operation at the
maxamum levels may degrade performance and afect reliability.
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3. REQUIREMENTS

3.1 hem requirements. The individual itern requirements for device dasses ( and V' shall be in accordance with
MIL-PRF-38535 as specified herein, or as modified in the device manufachurer's Quality Management (QM) plan. The
miedification in the &M plan shall not affect the form, fit, or function as desoribed herein. The individual item requirements for
device dass M shall be m accordance with MIL-PRF-38535, appendx A for non-JAN class level B devices and as speciied
herein.

3.2 Design, construction, and physical dimensions. The design, constrsction, and physical dimensions shall be as
specified n MIL-PRF-38535 and heren for device classes @ and W or MIL-PRF-38535, appendix A and herein for device
class M.

321 Case oufline(s). The case outline(s) shall be in accordance with 1.2.4 herein and figue __

322 Teminal connecions. The terminal connections shall be as specified on figure

3.2.3 Truth table(s) The truth table(s) shall be as specified on figue .

324 Block or logic diagram{s). The block or logic diagram(s) shall be as specified on figure

325 Radiation exposure circuit The radiation exposure circuit shall be as specified on figure
or

3.2.5 RadiaBon exposure circuit. The radiation exposure circuit shall be maintamed by the manufacturer under document
rewision level control and shall be made avadable to the preparing and acquiring activity upon request.

3.3 Ekecincs = =4 gier lnits.  Unless otherwise specified herem, the
Ele@mip-a‘hmmmmmmd pusunadlaum pmm“ﬁsmﬁdlnnuelmmmmhﬂ
case operating emperature range.

34 Blechncal test requirements. The electrical test requirements shall be the subgroups specified in table Il The elecirical
tests for each subgroup are defined in table 1.

3.5 Marking. The part shall be marked with the PIN lisied i 1.2 herein. In addition, the manufacturer's PIN may also be
marked. For packages where marking of the entire SMD PIN number is not feasible due to space limitations, the manufacturer
has the option of not marking the "50682-" on the device. For RHA product using this opfion, the RHA designator shall still be
marked. Marking for device classes (1 and W shall be in accordance with MIL-PRF-33535. Marking for device dass M shall be
in accordance with MIL-PRF-38535, appendix A.

3.5.1 Cerbficabon'compliance mark. The certification mark for device dasses (1 and V shall be a "OML" or "Q° as required in
MIL-PRF-38535. The compliance mark for device dass M shall be a "C™ as required in MIL-PRF-2B535, appendix A.

38 Cerificate of compliance. For device classes Q and ¥, a certificate of compliance shall be required from a GML-33535
listed manufacturer in order to supply to the requirements of this drawing (see 8.6.1 herein). For device class M, a cerfificate of
compliance shall be required from a manufacturer in onder to be listed as an approved source of supply in MIL-HDBK-103 |see
8.6.2 herein). The certificate of compliance submitted to DLA Land and Maritime-VA prior to listing as an approved source of
supply for this drawing shall affirm that the manufacturer's product meets, for device classes O and V. the requirements of MIL-
PRF-38535 and herein or for device class M, the requirements of MIL-FRF-38535, appendix A and herein.

37 Cerificate of conformance A cerificate of conformance as required for device classes @ and V in MIL-PRF-38535 or
for dewice class M in MIL-PRF-38535, appendix A shall be provided with each lot of microcincuits delivered to this drasing.

3.8 Nptfication of chanoe for deyice clacs M. For device class M, notification o DLA Land and Maritime-VA of change of

product (see 6.2 herein) involving devices acquired to this drawing is required for any change that affects this drawing.

3.8 Verficabon and review for device dass M. For device class M, DLA Land and Maritime, DLA Land and Maritime's

agent, and the acguiring activity retain the opfion to review the manufacherer's facility and applcable required documentation.
Cifshore documentation shall ke made available onshore at the option of the reviewer.

310 Microcarcuit assignment for device class M. Dewce class M devices covered by this drawing shall be in
MICOCIFCAR group num%m isee IR -SEe s, appendix A).
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FIGURE 5. SMD boilerplate - Continued.
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TABLE |. Electrical perfommance characieristics.

Test Symibod Condiions Group A | Dewice Lamits Unit
E5C = Te £ +125°C subgroups | type
uniess othenwise specified Min Max
See footnotes at end of table.
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FIGURE 5. SMD boilerplate - Continued.
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FIGURE 1. Caze oafline

FIGURE 2. Terminal connections.

FIGURE 3. Tnyth tabls.

FIGURE 4. Block diagram.

FIGURE 5. Timing wavefgnns.

FIGURE 5. Radiation exposure cacuit.
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4 VERIFICATION

4.1 Sampling and nspection. For device classes O and V, sampling and inspection procedures shall be in accordance with
MIL-PRF-38535 or as modified in the device manufacturer’s Quality Management (M) plan. The modification in the QM plan
shall not affect the form, fit, or function as described herein. For device dass M, sampling and inspection procedures shall be
in accordance with MIL-PRF-38535, appendix A

42 Screenmg For device classes O and V, screening shall be in accordance with MIL-PRF-38535, and shall be conducted
on all devices prior to qualfication and technology conformance inspection. For device class M, screening shall be in
accordance with method 5004 of MIL-5TD-383, and shall be conducted on all devices prior to quality conformance inspecton.

4321 Additional criteria for device class M.
3.  Bum-ntest, method 1015 of MIL-STD-BE3.

{1) Testcondiion or . The testcircuit shall be maintained by the manufaciurer under document revision level
conirol and shall be made available to the prepanng or acquiring activity upon request.  The test circuit shall
specify the inputs, outputs, biases, and power dissipation, as applicable, in accondance with the intent specified
n method 1015 of MIL-5TD-883.

{2) Ta=+125=C, minimurm.
b. Interim and final electrical test parameters shall be as specified in table I herein.
4.2.1 Additional criteria for devsce classes O and .

a. The bum-in test duration, test condition and test temperature, or approved altematives shall be as specified in the
device manufacturer's QM plan in accordance with MIL-PRF-28535. The bum-in test circuit shall be mantained under
docurment revision level control of the device mamufacturer's Technology Review Board (TRB) in accordance with
MIL-FRF-28535 and shall be made available to the acquiring or preparing activity upon request. The test cincuit shall

specily the inpuls, oulputs, biases, and power dissipaion, as applicable, in accordance with the nient specified in
method 1015 of MIL-S5TD-883.

b.  Interim and final electncal test parameters shall be as specified in table Il herein.

c.  Additional screening for dewice class V beyond the requirements of device dass ( shall be as specified in
MIL-PRF-28535, appendix B.

4.3 Qualification i ion for device dasses O and V. Qualification inspection for device classes (O and V shall be in
accordance wi nspechons o rmed shall be those specified in MIL-PRF-38535 and herein for
groups A, B, C. D, arldElnspecﬁms[see441ﬂ'u‘uum444]

4.4 Conformance inspection. Technolegy conformance nspection for classes @ and V shall be in accordance with
MIL-PRF-38535 inchuding groups A. B, C, D, and E inspections. and as specified herein. Quality conformance inspection for
device dass M shall be n accordance with MIL-PRF-38535, appendix A and as specified herein. Inspections to be performed
for device class M shall be those specified in method 5005 of MIL-STD-883 and herein for groups A, B, C, D, and E inspections
(see 4.4.1 through 4.4.4).

STANDARD SIZE
MICROCIRCUIT DRAWING A 5962 -3
DLA LAND AND MARITIME T
COLUMBUS, OHIO 432 18-2800 SHET] 7
LT TR
APR o7
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441 Group A mspection.
a.  Tests shall be as specified in @bl || herein.

b. Fordevice dass M. subgroups 7 and B tests shall be sufficient to verify the truth table. For device classes O and
W, subgroups 7 and 8 shall include verifying the funcBonality of the device.

TABLE II. Elecrical testreguirments

Test requirements Subgroups Subgroups
(in accordance with (in accondance with
MIL-STD-BB3, MIL-PRF-33533, table Ili)
| method 5005, table I}
Device Device Drevics
ciass M dass Q gassV
Interim electrical
parameters (see 4.2)
Final electrical i u 2
| parameters jsee 4.2)
Group A test
requirements (see 4.4)
Group C end-point electncal
|_parameters {see 4.4)
Group D end-point electnical
parameters (see 4.4)
Group E end-point electrical
parameters (see 4.4)
PDA applies to subgroup 1.

X
2! PDA apples to subgroups 1and 7.

442 Group C inspection. The group C inspeciion end-point electrical parameters shall be as specified in table |1 herein.
4421 Additional criteria for device dass M. Steady-state life test condiions. method 1005 of MIL-5TD-883:

a. Testcondiion or _ The test circuit shall be maintained by the manufacturer under document revision level control
and shall be made avalable i the preparing or acquiring activity upon request. The test circuit shall specify the
nputs, outputs, biases, and power dissipation, as applicable, n accordance with the intent specified in method 1005 of
MIL-STD-EH3.

b.  Ta=+125°C, minimusm.
c. Testduration: 1.000 hours, except as permitted by method 1005 of MIL-5TD-BE3.

42 =0 i The steady-state life test duration, test condition and test temperature.
nrq}piwed ah:ema!nres 5ha|| he as 5p-ecrﬁed in I:hE device manufacturer's OM plan in accondance with MIL-PRF-38535. The
test circuit shall be maintained under docurment revision lewel control by the device manufacturer's TRB in accordance with
MIL-PRF-38535 and shall be made available to the acquiring or prepanng activity upon request. The test circuit shall specify the
inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in method 1005 of MIL-
STD-BB3.
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443 Group D inspection. The growp D inspection end-point elecincal parameters shall be as specified in table Il herein.

444 Groyp Einspection. Group E inspecton is required only for parts intended to be marked as radiation hardness assured
(see 3.5 herein).

a  End-point electnical parameters shall be as specified in table Il herein.

b. For device classes (1 and V, the devices or test vehicle shall be subjected to radiation hardness assured tests as
specified in MIL-PRF-38535 for the RHA level being tested. For device class M, the devices shall be subjected to
radiation hardness assured tests as specified in MIL-PRF-38535, appendix A for the RHA level being tested. All device
diasses must meet the postimadiabon end-point electrical parameter limits as defined in table | at Ty = +25°C 35°C,
after exposure, to the subgroups specified in table Il herein.

Novg: All radigiion testing being performed must be speciffed in 4.4.4

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-PRF-33535 for device
dasses 3 and V' or MIL-PRF-38535, appendix A for device class M.

6. NOTES

6.1 Intended use. Microcacuits conforming o this drawing are intended for use for Govemment micnocircuit apphcabons
{orginal equipment), design applications. and logistics purposes.

6.1.1 Replaceability. Microcircuits covered by this drawing will replace the same generic device coverad by a contracior
prepared specification or drawing.

6.1.2 Substistability. Device cass Q devices will replace device class M devices.

62 Configuration conbrod of SMD's. Al proposed changes to existing SMD's will be coondinated with the users of record for
the individual documents. This coordination will be accomplished using DD Form 1682, Engineering Change Proposal.

6.3 Record of users. Military and industrial users should inform DLA Land and Maritime when a system application requires.
configuration control and which SMO's are applicable to that system. DLA Land and Maritime will maintain a record of users and
thits list willl be used for coordination and distribution of changes io the drawings. Users of drawings covering microelectronic
dewices (FSC 6B62) should contact DLA Land and Maritime-ViA, telephone (G14) 682-B108.

B4 Comments. Comments on this drawing should be direcied io DLA Land and Maritime-VA, Columbus, Ohso 43218-32080,
or telephone (614) 892-0540.

6.5 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definibions used hersin are defined n
MIL-PRF-38535 and MIL-HDBE-1331.

6.8 Sources of supply.

6.8.1 Jources ofsupply for gevice glagses Qland V. Sources of supply for device classes O and V are listed in
MIL-HDBK-103 and QML-38535. The wendors listed in QML-38535 have submitted a certificate of compliance (see 3.8 herein)
to DLA Land and Maritime-VA and have agreed io this drawing.

6.8.2 Approved sources of supply for device class M. Approved sources of supply for dass M are listed in MIL-HDBE-103.
The wendors listed in MIL-HDBE-103 have agreed to this drawing and a certificate of compliance (see 3.8 herein) has been
submitted to and accepted by DLA Land and Maritime-VA.
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REVISIONS
LTR DESCRIFTION DATE [YR-MO-DA] APPROVED
Add post radiation assurance lImits i lgg. and Igg- parameters under
A Tabie |. Make changes fo conditions columns to +Vrrip, Ve, Vic. and 1405813 C.SAFFLE
Vippoy DEEMEIETS under Table L - o
A paragraph 3.1.1 3nd Appendix A for microcircult die
Makz change to Input vortage (Veg) 1M and footnote 5 36 spaced wnder
. paragraph 1.3. Make change to conditions column for High and Low it LS
SUpply GUITENt parameter under Tadle 1A Make changes o Tabe IB. - ro
REV
SHEET
REV B |B|B|B]B|B|B|B|B|B|B
SHEET 15 |16 | 17 | 18 | 18 | 20 | 21 | 22 | 23 | 24 | =5
REW STATUS REV BE|B|B|B|B B E|EB|B|B| B
OF SHEETS SHEET 1 | 2|3 | 2|58 B o 11|z ]| 13] 14
PMIC HiA PREFARED BY
RICK OFFICER
DLA LAND AND MARITIME
COLUMBUS, DHIO 43218-3930
i RECHEI. hitp:iiweww Jandandmaritime dla mil
MICROCIRCUIT RAJESH PITHAMA
DRAWING
AFPROVED BY
THE oG StaiMnE. | SReLEST s MICROCIRCUIT, LINEAR, SINGLE, HIGH SPEED
2Bl COMPARATOR AMPLIFIER, MOMOLITHIC
AND AGENCIES OF THE DRAWING APFPROVAL DATE SILICON
DEFARTMENT OF DEFENSE 140521
REVISION LEVEL SEE CAGE CODE
AMSC NA E & E7268 5962-10215
SHEET 1 OF 25
DSCC FORM 2233
APR 97 S362-E535-16

FIGURE 6. Sample SMD.
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1. SCOPE
11 E This drawing documents two product assurance class levels consisting of high reliability {dewvice class Q) and
{device class V). A choice of case outlines and lead finishes are available and are reflected in the Part or
ldemfymg MNurmber (PIN). When available, a choice of Radiation Hardness Assurance (RHA) levels is reflected in the PINL

1.2 PIM The PIM is as shown in the following example:

5062 R 10215 T
Federal RHA Device Drevice Case Lead
stock cass designator type class outline finish
designator (see 12.1) (see 12.2) designator (see 1.2.4) (see 1.2.5)
i ! {see 12.3)
]
Drawiing number

1.2.1 RHA designator. Device dasses ( and V RHA marked devices meet the MIL-PRF-33535 specified RHA levels and are
marked with the appropriate RHA designator. A dash (-) indicates a non-RHA device.

1.22 Deyice type{s) The device typeds) identify the circuit function as follows:

Device type Generic number Circuit function
[i]] RHRBEO1 Radiation hardensd, high speed
comparator amplifier

1.2.3 Deyice clgss decigngior. The device dass designator is a single letter identifying the product assurance level as
followrs:

Deovice ciggs
QorV Ceriification and gqualification to MIL-PRF-33535
1.24 Case gutine{s) The case outline(s) are as designated in MIL-5TD-1835 and as follows:
Dutiine |letier Descriptive designator Teminals Package style
X See figure 1 8 Flat pack 1/

1.25 Lead finich  The lead finish is as specified in MIL-PRF-38535 for device dasses O and V.

A Al203 ceramic header with metafized bottom side and pullback of .01 nch x 0.02 inch_
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FIGURE 6. Sample SMD - Continued.
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1.3 Absolute maximurn rafings. 27 3/
Differential input voltage (VID) 2V o
Input voltage (VIN) ... N NoC-D03Vio+Vooc+ 03V o
Storage temperature range (Tsg) AR -B5°C to +150°C
Maximum junction temperature (TJ) ... +150=C
Thermal resistance, junction-to-ambient {BJ4) 125=C0W &/
Thermal resistance, junction-to-case (BJC) ... A0-CI 3
Lead temperature (soldering. 10 seconds) ... +260°C #f
Supply woltage (Vec) - IVt 5V
Common-mode |np|.rtvdtagemg-e[‘|.l'|m:| i L e Voo+0.5Vio +Veo-12V
Ambient operating temperature range (TA) .. S -65°C o +125°C

1.5 Radiation feahmres.

Maximum total dose available {dose rate = 50 — 300 rads{Si)'s) . 100 krads(5i) 8/
Maximum total dose available {dose rate = 10 mRAS(SIPS) ..o 20 lrdS(Si)
Single event phenomenon (SEP) :
No single ewent latch up (SEL) effective LET .o E12ﬂMeW{m-g:'cmz]
Single event fransient (SET) {o=at = 3.6 x 1078 mrzl'demce] at effective LET ... 80 MeVi{mglom?)
"Z/ Siresses above the absolute maximum rafing may cause permanent damage to the device. Extended operation at the
maxamum levels may degrade performance and affect refiability.
& All woltage values, except diffierential voltage are within respect to network ground terminal.
4/ Differential voltage are the non-inverting input terminal with respect to the inverting input terminal.
& [|f the input voltage goes beyond the rails (above +Vicc or —-Vec), the electrostaic discharge (ESD) diodes may be

acthated. &t is required in that case to limit the input ciment to 10 mA with serial resistor connected on the input.

& Short circuits can cause excessive heating and destructive dissipation. Values are normal.

1! Distance of not less than 1.5 mm from the device body and the same lead shall not be re-soldered until three minutes
have elapsed.

& For device type 01, this part has been tested at high dose rate, the radiation end point limits for the noted parameters are
guaranteed for the condiions specified in MIL-5TD-843. method 1018, condition A  For low dose rate, the radiation end
point mits. for the noted parameters are guaranteed for the conditions specified in MIL-STD-BE3, method 1018,
condition D
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FIGURE 6. Sample SMD — Continued.
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2. APPLICABLE DOCUMENTS

2.1 Govemnmment specification. standards, and handbooks. The following specification, standards, and handbooks form a part
of this drawing to the extent specfied herein. Unless otherwise specified, the issues of these documents are those cited in the
soficitation or contract

DEPARTMENT OF DEFENSE SPECIFICATION
MIL-PRF-38535 - Inbtegrated Circuits, Manufachming, General Specification for.
DEFARTMEMNT OF DEFEMSE STANDARDS

MIL-5TD-883 - Test Method Standard Microcircuits.
MIL-STD-1835 - Interface Standard Blectronic Component Case Quffines.

DEPARTMENT OF DEFEMSE HANDBOOKS

MIL-HDBK-103 - List of Standard Microcircuit Drawings.
MIL-HDBE-TED - Standard Microcincuit Drawings.

{Copees of these documents are avalable online at hitpJiguicksearch_dla.mil or from the Standardization Document Order
Desk, 700 Robbins Avenue, Building 40, Philadelphia. PA 19111-5094.)

2.2 Mon-Government publications. The following document(s) form a part of this document o the extent specified herein.
Unless otherwise specified, the issues of these documenis are those cited in the solicitation or contract.

ASTM INTERNATIOMAL (ASTM)

ASTMFifo2 - Standard Guide for the Measarement of Single Event Phenomena (SEP) Induced by Heavy lon
Iradiation of semiconductor Devices.
{Ciopies. of these documenis are available online at hitp:/fisnew.astm.org or from ASTM International, 100 Bam Harbor Dirive,
P.0. Box C700, West Conshohocken, P&, 19423-2953)

2.3 Order of precedence. In the event of a conflict between the text of this drawing and the references cited herein, the text
nfluscimnglahﬁplmdenoe Mothing in this document, however, supersedes applicable laws and regulations unless a
specific exermption has been obtaned.

3. REQUIREMENTS

3.1 Bem reguirements The individual item requirements for device classes 0 and V shall be in accordance with
MIL-PRF-38535 as specified herein, or as modified in the device manufacturer's Quality Management (QM) plan. The
madification n the QM plan shall not affect the fom, fit. or function as described herain.

3.1.1 Microcircuit die. For the requirements of microcircuit die. see appendix A to this document.

3 I5i The design, construction, and physical dimensions shall be as specified
|nML—PﬂF—3&5&5mdhumhdemdasesDard'u’

321 Cgze guifine  The case oulline shall be in accordance with 1.2.4 herein and figure 1.

3.22 Temming connecBons  The terminal connections shall be as specified on figure 2.

3.2.3 Radiabon exposure circuit The radiation exposare circuit shall be maintained by the manufachurer under document
rexsion level conirod and shall be made available to the preparing and acquiring activity upon request.
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3.3 Electrical parfrmance charscleristics and postiradiation parameter limits. Unless otherwise specified herein, the

electrical perfiormance charactensiics and postimadiation parameter limits are as specified in table 1A and shall apply over the
full amibient operating termperature range.

34 Elecincgl tect requirements.  The electrical test requirements shall be the subgroups specified in table [1A. The electnical
tesis for each subgroup are in table 1A

35 Mamking The part shall be marked with the PIN sted in 1.2 herein. In addition, the manufacturer's PIN may also be
marked. For packages where marking of the enfire SMD PIN number is not feasible due to space limitations, the manufacturer
has the opbion of not marking the "5062-" on the device. For RHA product using this opbon, the RHA designator shall sl be
marked. Marking for dewice classes O and W shall be in accordance with MIL-PRF-38535.

351 Cerffication/complignce mark. The certification mark for device classes @ and V shall be a "OML" or "0" as required in
MIL-PRF-38535.

38 Cedificate of complignee For device classes Q) and V. a certificate of compliance shall be requined from a QML-38535
listed manufachmer in ocrder to supply to the requirements of this drawing (see 8.6.1 herein). The cerficate of compliance
submitied o DLA Land and Mariime-\VA prior fo listing as an approved source of supply for this drawing shall affirm that the
manufacturer's product meets, for device dasses O and V, the requirements of MIL-PRF-38535 and herein.

3.7 Certificate of conformance. A certificate of conformance as required for device classes @ and V in MIL-PRF-33535 shall
be provided with each lot of microcrcuits defivered to this drawang.
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TABLE LA Elecirical performance characteristics.
Test Symbol Conditions 1/ Group A | Device Limits Unit
-55°C < Ta < +125°C subgroups | type
unless otherwise specified Min MWax
+Voo =33V, Voo = 0V (unless otherwise specified)
High output supply cument Hoo £y =500 mV, V=0V, 1 [11] 1.2 1.8 mA
VouT = high level, 2 14 21
na load 3 0.85 13
| PR 1 1.2 25
e ncc R L AVIN= 0V, -VIN=-500 mV. 1 by [ 22 | R ek
VouT = low level, 2 1.8 23
o load 3 1 15
P.R 1 13 k]
High input threshold ATRIE VicM =05V, 1 (i}} T 7 m
Vicm =165V, 2 -8 ]
Vicm=21V 3 -B 8
Low input threshold NRP Vicu =05V, 1 o1 T 7 m/
VicM =165V, 2 ] ]
VicM =21V 3 -8 ]
Input offset woltage Vio Vicu =05V, 1 (i1} 7 T mvf
Vicw =185V, i x| ]
VicM =21V 3 8 ]
Hystaresis voltage VHYST VicM =05V, 1 o1 15 4 my/
Vicm =165V, 2 - 20
Vicm=21V 3 - 20
Mon inverting input bias: Hie Vicm =185V 1 o1 5 x pA
curment P - j
3 7 -
Imverting input bias curment B Vicu=185V 1 o1 -5 - pA
2 4 -
3 7 -
High level output voltage Ve Vip=+1V, 1 o1 305 33 |V
ISCURCE = +3.3 mA. P 3 33
3 a1 33
See foomotes at end of table.
SIZE
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TABLE IA. Electrical perforrmancs characteristies — continued.
Test Symibod Conditions 1/ Group A | Device Limits Wit
-55°C = Ta = +125°C subgroups | type
unless otherwise specified Min Max
+Voo =33V, Neoc =0V (unless othenwise specified)
Lo lewel output voltage VoL ViD=-1V. 1 ot - 250 | mv
I5MNK = -3.3 mA 2 - 300
3 - 200
Output sink current IsINK Vip =-500 mV, 1 o 18 22 mA
VouT=+\cc 2 14 20
3 18 21
QOutput source curment lource | ViD =+500 mV, 1 (i1} 20 %5 mA
VouT =-VcoC 2 17 23
3 22 29
Propagation time logic T o |ty 50 m\ owerdrive. g o1 & o5 |ns
St CL =30 pF,
logic =1
Vicm =185V 10 T 12
11 i1 BA
Cp =30 pF,
Vicw =185V 10 6.5 10.5
11 il @
Propagation time logic "1 i0 | PHL 50 mV overdrive ] (] 8 g5 |ns
R CL =30 pF,
logic "0
Vicm=185V L i
11 B5
100 mi' owendrive, g 55 a
CL =30 pF,
VicM=185V L o L
11 5.5 2
Output rise time - 50 mV overdrive, g o i g |ns
CL=30
L0 10 - 10
11 - 10
Output fall time r 50 mV owerdrive, D ot T g |ns
CL=30
pF 10 - 10
11 - 10
See foonotes at end of table.
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TABLE IA. Electrical perforrmancs characteristies — continued.
Test Symibod Conditions 1/ Group A | Device Limits Wit
-B5°C £ Ta = #125°C subgroups | type
unless otherwise specified Min MWax
+VCC = 3.3V, Voo = 0 V (unless othenwise specified)
Maximum input frequency Fuiax ViN = 1 Vp-p sine wave, 4 o1 55 - MHz
CL=10pF, 5 E5 z
output between 45% and 55%
fi 50 -
Common-mode rejection 2/ | CMRR Vicw =05 Vio +Voo-1.2V 1 o1 70 - dB
ratio (AVIC/AVIC) 7 50 =
3 60 -
Supply voltage rejection 2/ | SWVR Alec=3Vin 38V, 1 o 55 L
ratio (AVccfAVio) VicM =165V 2 437 =
3 45 -
See foolnotes at end of table.
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TABLE IA Electrical performancs characteristics — continued.
Test Symbol Conditions 1/ Group A | Device Limits Uit
-B5°C £ Ta = #125°C subgroups | type
unless otherwise specified Min MWax
+Voo =5V, Moo =0V (unless otherwise specified)
High output supply current Hco +VIN= 500 mV, ViN=0V, 1 o 1.3 18 |ma
oo 2 15 23
3 1 15
P.R 1 1.3
Low output supply current Hcc +VIN= 10V, VIN=-500 mV, 1 o1 15 2 |ma
Um?gra; ko bewel, 2 1.8 25
3 1.2 17
P.R 1 15 6
High input threshold ATRIE  |VIEM=05V, 1 (]| - 7 v
Vicm=25V, 2 -8 8
Vicu=38V 3 -8 8
Low input threshold NTRIP Vicu =05V, 1 o = T miv
VicM =25V, 2 -8 8
VICM=3BV 3 = 8
Input offset voltage vio VicM =05V, 1 o T 7 i
VicM =25V, 2 . :
Vicm =38V 3 -8 ]
Hysteresis voltage VHYST Vicm =05V, 1 o 15 4 mi
ViCM=25V, 2 - 20
VicM =38V 3 - 20
Mon inverting input bias HIB VicM =25V 1 o1 £ ad A
cument 7 5 _
3 . -
Inverting input bias current B VicM=25V 1 o B F pA
2 -5 -
3 -B -
High level output voltage VioH ViD=21V, 1 o 47 5 v
ISOURCE = +5 mA 2 48 5
3 4.8 5
See foolnotes at end of table.
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TABLE IA. Electrical perforrmancs characteristies — continued.
Test Symibod Conditions 1/ Group A | Device Limits Wit
-B5°C £ Ta = #125°C subgroups | type
unless otherwise specified Min Max
+Voo =5V, Vee =0V (unless otherwise specified)
Low level output voltage VoL ViD=-1W, 1 11} " 300 mif
I5NK = -5 mA 2 - 400
3 - 300
Output sink current IsINK Vip =-500 mV, 1 o 30 40 mA
VouT=+\cc 2 25 a5
3 30 45
QOutput source curment lource | ViD =+500 mV, 1 (i1} 40 50 mA
VouT =-VcoC 2 35 45
3 45 55
Propagation time logic “0" toLH 50 m\ owerdrive, B o1 g g5 |ns
iy CL =30 pF,
to logic *1 L 10 10
Vicm =25V
11 L3 10
Cp =30 pF,
% . 10 5.5 B.5
Vicm=25V
11 @
Propagation time logic *1” PHL 50 mV overdrive. ] (] 8 g5 |ns
CL=30pF,
to bogic 07
Vicm=25V L 1 e
11 ah 10
100 m owendnive, g 55 a
Cp =30 pF,
Vicu=25v L e e
11 5 2
Output rise time - 50 mV overdrive, g o i 6 |ns
CL=30
o 10 - 7
11 - T
Output fall time r 50 mV owerdrive, D ot T g |ns
CL=30
pF 10 - 7
11 - T
See foonotes at end of table.
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TABLE 1A Elecirical performance characteristics — continued.
Test Symibod Conditions 1/ Group A | Device Limits Uit
-BE°C £ Ta £ +125°C subgroups | type
unless otherwise specified Min Max
+Voc =5V, -V =0V (unless otherwise specified)
Maxirmum input frequency fax Vin = 1 Vp-p sine wave, 4 o1 B5 - MHz
CL=10pF, 5 fe'i] Z
output between 45% and 55%
i B0 -
Common-made rejection 2/ | CMRR Vicm =05V io #Vcg- 1.2V 1 i} 70 - dB
ratio [ANVICIAVIO) 2 G0 =
3 60 -
Supply voltage rejection 2/ | SWR Veo=45Vio5V, 1 m &0 S
ratio (AVeoliVic) VicM =2.375V 2 50 -
3 50 -

1! RHA devices supplied o this drawing have been characterized through all levels M, D, P, L. and R of imadiation.
However, this device is tested only at the “P” lewe! fior low dose and at the "R” level for high dose rate. Pre and Post
iradiabon values are identical unless otherwise specified in Table 1A When pesforming post imadiation elecincal
measurements fior any RHA level, Ta = 4+25°C. The radiaion end points limits fior the noted parameters are guaranteed for
the conditions specified in MIL-STD-883, method D fior low dose rate and condition A for high dose rate.

2 Parameter tested in go-no-go mode only.

TABLE [B. SEP test imits. 17 27 3/

Vec=+15Vand 25V E—
: for latch-up test,
Device type | Single event transient (SET) | Maimum device ooss | po SE1 ooawe ot efecive LET
) saction 4
01 LET =60 MeViimglem®) | 2.8 x 107° am®/device LET < 120 MeViimg/cm?)

1/ For SEP test conditions, see 4.4.4 4 herein.
2 Technology characterization and model verfication supplemental by i line data may be used
i lieu of end of line testing. Test plan must be approved by technical review board (TRB)
and qualifying achvity_
¥ Worst case temperahme is TA = +125°C £10°C for SEL test and TA = #25°C +10°C fior SET fest.
4/ Tested toa LET of <120 MeViimg/am®) for device type 01 with no latch up (SEL).
5/ Single event transient (SET) josat = 3.8 x 10 cmPidevice) at effective LET= 80 MeVijmglom].
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TOP WIEW 51—*
4 PLS
L —t— f —— | — *

E3 = |——E2——| ~—E3

FIGURE 1. Case oufline.
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Case X — confinued.

Dimensions
Symbal Inches Millimeters

Min Med Max Min Med Max
A naa it A4 124 244 264
b ms m7 e 038 043 0.48
c 004 005 i3] 0.10 013 0.16
D 250 255 260 8.35 648 a.61
E 250 255 260 835 648 6.61
E2 A7 A75 ABD 432 445 4.58
E3 nas 040 45 088 im 1.14
e 050 BSC 1.27 BSC

258 - 2 651 - 7.38

n2d fich] 036 066 ore 0.E2
51 03g D44 052 naz 1.12 1.32
n & B

NOTES:

FIGURE 1. Case outiine — continued.

1.  The US gowermment prefemed system of measuremnent is the metric 51 system. However, since this iiem was
onginally designed using inch-pound units of measurement, n the event of conflict between the metric and inch

pound wnits, the inch pownd units shall take precedence.
2. N is the maxirmsm nuember of terminal positions.
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Dievice type m
Case outfine x

Terminal Terminal
mamber symibol

1 NC

2 -MPUT

3 +MPUT

4 Voo

5 MNC

i ouT

7 +Voo

8 NC

FIGURE 2. Teminal connections.
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4. VERIFICATION
4.1 Sampling and inspecton. For device dasses 0 and V. sampling and inspection procedures shall be in accordance with

MIL-PRF-38535 or as modified in the device manufacturer's Quality Management (GM) plan. The modification in the QM plan
shall not affect the form, fit, or funcion as described herzin.

42 Soreening For device dasses O and V, screening shall be in accordance with MIL-PRF-38535, and shall be conducted
on all devices prior to qualification and technology conformance nspection.

a. The bum-n test duralion, test condibion and test termperature, or approved alternatives shall be as specified in the
device manufacturer's GM plan in accordance with MIL-PRF-38535. The bum-in test circuit shall be maintained wnder
diocument revision level control of the device manufacturer's Technology Review Board (TRE) in accordamce with
MIL-PRF-28535 and shall be made avaiable fo the acquiring or prepanng activity upon request. The test circuit shall
specify e inputs, outputs, biases, and power dissipation, as applicable, in accondance with the intent specified in
methed 1015 of MIL-STD-883.

b.  Interim and final electrical test parameters shall be as specfied n table 1A herein.

c. Additional screening for device dass V beyond the requirements of dewsce class Q shall be as specified in
MIL-PRF-38535, appendnx B.

I A Quualification mspection for device dasses O and V shall be
amdmaeﬂhlﬂ.—PRF—ﬂ-BﬁE& hspemmshheperfwnmdstﬂbe&msespemﬁedm MIL-PRF-28535 and herein for groups

A_B. C, D, and E inspections (see 4.4.1 fwough 4.4.4)

44 Conformance mepecion. Technology conformance inspecion fior dasses Q) and V shall be in accordance with
MIL-PRF-38535 mcluding groups A, B, C. D), and E inspections, and as specified herein.

44.1 Croyup A mspection.
a. Tests shall be as specified in table [1A herein.
b. Subgroups 7 and 8 in table |, method 5005 of MIL-5TD-833 shall be omitted.

447 Growp C inspecton. The group C inspection end-point electrical parameters shall be as specified in table [IA herein.

4421 Addibonal criteria for deviee classes @ and V. The steady-state life test duration, test condition and test temperature,
or approved alternatives shall be as specfied in the device manufacturer's OM plan in accordance with MIL-PRF-38535. The
tesst circuit shall be maintained under document revision level control by the device manufacturer's TRB in accordance with
MIL-PRF-38535 and shall be made available to the acquining or prepaning activity upon request. The test circuit shall specify the
inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in method 1005 of
MIL-5TD-883.

443 Group D inspecton. The group D inspection end-point electrical parameters shall be as specified in table 1A herein.
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FIGURE 6. Sample SMD - Continued.
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TABLE lIA. Electrical test requiraments.

Test requirements Subgroups
{n accordance with
MIL-PRF-2B53IS. table I}
Device Device
class Q class V
Interim electnical 1.8 1.8
parameters (see 4.2)
Final electrical 1234568 1 | 1234 0/
|__parameters (sea 4.2) 810,11 5691011
Group A test 123458, 123458,
requirements {see 4.4) 2,10,11 2,10,11
Group C end-point electrical 123458, 1234
| _parameters {see 4.4) 2.10.11 5691011
Group D end-point electrical 148 148
parameters (see 4.4)
Group E end-point electnical 1.8 1.8
|_parameters (see 4.4)
1/ PDA apples to subgroup 1.

2 Delta limits as specified in table 1B shall be required where specified,
and the delta limits shall be computed with reference o the previous
elecinical parameters.

444 Grosp E inspection  Growp E inspection is required only for parts intended to be marked as radiation hardness assured
(see 3.5 herein).

a  End-point electrical parameters shall be as specified in table ILA herein.

b. For device classes (1 and V. the devices or test vehicle shall be subjected to radiation hardness assured tests as
specified in MIL-PRF-28535 for the RHA level being tested. All device classes must meet the postimadiaon end-point
elecirical parameter limits as defined in able LA at TA = +25°C 25°C, after exposure, to the subgroups specified in
table I1A hersin.

4441 Joial dose madiation testing Total dose iradiabion testing shall be performed in accondance with MIL-5TD-883
method 1018 condition A and condiion D as specified herain.

44411 Accelergied annealing fest  Accelerated annealing testing shall be performed on all devices requiring a RHA level
greater than 5 krads (Si). The post-anneal end-point electrical parameter limits shall be as specified in table 1A herein and shall
be the pre-sradiation end-point electncal parameter limits at 25°C +5°C. Testing shall be performed at initial qualification and

after any design or process changes which may affect the RHA response of the device.

4442 Dose rgte inducad latchup tecting. When required by the customer, dose rate inducad latchup testing shall be
in accordance with test method 1020 of MIL-5TD-883 and as specified herein.  Tests shall be performed on devices, SEC, or
approwed test structures at iechnobogy qualification and after any design or process changes which may effect the RHA capability
of the process.
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TABLE lIB. Bum-n and operating iife test deia parameters.
Farameters Symbal Test conditions Dielta fimits Units
Change high output a+lo SVcc=33VorsV, £20 A
supply cTent Moo =0V, sVN=1V,
Mn=0V,
WouT = high level, no load
Change low output aoC SVoc=33VorsV, £20 A
supply current Neg =0V, siN=0V,
Min=1VW,
_ WouT = low level_ no Ioad
Change nput offset AV AMoc=33Vor5V, 1 i/
voliage Mo = 0V, Vicsm = Voo i
Change hysterasis AVHYST Aec=33Vor5V, 400 pv
voltage AMec = 0V, Micw =Veos -
Change non inverting | aslg Aee=5V, 500 nA
input bias current Nec =0V, ‘u'u::! =Voore
Change mwerting input | 4 )5 Alcc=5V, +500 nA
bias current Nec =0V, Vicw =Voore
Change high level AVDH Ace=33Vor5V, t5 i/
ot willage Ve =0V, ViD=+1V,
lzsouRcE = 3.3 mé& or 5 m&
Change low level AVoL sMCC=33Vor5V, =10 i/
output voitage Neo =0V, Vip=-1V,
Izgng= 3.3 mA or 5 mA -
Change output sak AISINK Acc=33V, =100 A
CERrER g = 0V, Vip =-500 mV,
Vout =+Voe
Aoc=33V, 200 BA
Moo =0V, Vip =-500 mV,
VouT = #\VoG
Change output source | alspurce | +Vec=233Var5V, +800 HA
curment 'VDC =0 1I-".
ViD= £500 m\
VouT =-Vec
Change propagation | aoy AlCC=33Vor5V, =l pe
time logic 0" to *1" Nec =0V,
100 mV owerdrive,
CL =30 pF __
Change propagation AtpHL Nec=33Vor5V, 200 ps
fime logic *1” to "0" Voo =0V,
100 mV owerdrive,
€L =30 pF
Y Deltas are performed at room femperahmre, Ta = +25°C.
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4443 Single event phenomena (SEP]. When specified in the purchase order or contract, SEP testing shall be performed on
class \V devices. SEP testing shall be performed on the Standard Evaluation Circuit (SEC) or alternate SEP test wehicle as
approwed by the qualifying activity at mitial qualification and after any design or process changes which may affect the upset or
labchup characteristics. Test four devices with zero fadures. ASTM F1182 may be used as a guideline when performing SEP
testing. The recommended fest conditions for SEP are as follows:

a The ion beam angle of mcidence shall be between normal to the die surface and 80 to the nommal, inclusive
{for example: 0° £ angle = 60F). Mo shadowing of the ion beam due to fiduring or package related affects is allowed.

b The fiuence shall be = 100 emors or 2 107 ionsicm®.

¢ The fiux shall be between 10° and 107 ionsiomfs. The cross-section shall be verified to be flux independent by
measuring the cross-section at two flux rates which differ by at least an order of magnitude.

d The partice range shall be = 20 micron in slicon.

e The test termperature shall be +25°C for the transient measurements and the maximum rated operaiing temperature
H10FC fior the latchup measuremenis.

f  Bias condiions shall be Voo = Vioe maxirmuem for the Latchup measurements.

g. [For SEL test limits, see Table 1B herein.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-PRF-38535 for device dasses
Qand V.

6. NOTES

8.1 Intended use Microcircuits conforming to this drawing are intended for use for Government microcircuit applications
{onginal equipment), design applicabons, and kogisiics purposes.

6.1.1 Replaceability. Microcircuits cowered by this drawing will replace the same generic device covered by a contractor
prepared specification or drawing.

6.2 Configuraion control of SMOYs. Al proposed changes to existing SMD's will be coordinated with the users of record for
fhe individual documents. This coondination will be accomplished using DD Form 1602, Engineering Change Proposal.

8.3 Becord of ysers. Military and indusinal users should inform DLA Land and Mariime when a system application requires
raion control and which SMD's are applicable to that system. DLA Land and Mariime will maintain a record of users and
thits st willl be wsed for coordination and distribution of changes to the drawings. Users of drawings covering microelectronic
dewices (F5C 5862) should contact DLA Land and Maritime-VA, telephone (814) 682-8108.

8.4 Comments. Comments on this drawing should be directed to DLA Land and Maritame-VA, Columbus, Ohio 43218-3000,
or telephone (514) 692-0540.

8.5 Abbrewiations, symbols, and definitions. The abbrewiations, symbols, and definiions used herein are defined n
MIL-PRF-38535 and MIL-HDBE-1331.

6.8 Sources of supply.

6.8.1 Sownces of supply for device classes @ and V. Sources of supply for device dasses 0 and V are Ested in
MIL-HDBHK-103 and QML-32525. The vendors listed in MIL-HDBK-102 and QML-28535 have submitted a certificate of
compliance (see 3.8 herein) to DLA Land and Maritime-\VA and hawve agreed to this drawing.
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FIGURE 6. Sample_SMD — Continued.
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8.7 Addifional infoemation. When applicable, a copy of the following additional data shall be maintained and avalable from
e device manufachrer:

a. RHA upset levels.
b. Test conditions (SEF).
c. Mumber of fransients (SEPL

d. Ocourence of latchup (SELL
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FIGURE 6. Sample SMD — Continued.
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APPENDIX A
APPENDIX A FORMS A PART OF SMD 5082-10215

A1 SCOPE

A 11 Scoge This appendi establishes mmsmum requirements for microcncuit die fo be suppbed under the Qualified
Manufacturers List (OML) Program. QML microcincuit die meeting the requirements of MIL-PRF-38535 and the manufacturers
approwed (M plan for use in monolithic microcrcuits, multi-chip modules (MCMs), hybrids, elecronic modules, or desices using
chip and wire designs in accondance with MIL-PRF-33534 are specified herein. Two product assurance classes consisting of
millitary high reliabifity (device class Q) and space application (device class V) are reflected in the Part or ldentification Number
(PIN). When available. a choice of Radiation Hardness Assurance (RHA) levels are reflected in the PIN.

A 12 PIN. The PIN is as shown in the following example:

i i R 10215
Federal RHA Device
stock class designator type class coe details
designator (see A12.1) (s A 122) designator (see A1.2.4)
\ ] [see A12.3)
v
Drawing number

A121 BHA designaior. Device dasses O and ' RHA identified die meet the MIL-PRF-38535 specified RHA levels. A dash
(-} mdicates a non-RHA die.

A 122 Device tpeds] The device type(s) identify the carcuit function as fiollows:

Dsvics e Seneric number Circyit function
i} RHRBO1 Radiation hardened, high speed
A.12.3 Device class designator.
QorV Cerification and qualification to the die requiremenis of MIL-PRF-38535
STANDARD SIZE

MICROCIRCUIT DRAWING A 596210215
DLA LAND AND MARITIME e

COLUMBUS, OHIO 43213-3800 "EB'E =Erl 20

s e s

APR 97

FIGURE 6. Sample SMD — Continued.
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APPENDIX A
APPENDIX A FORMS A PART OF SMD 5082-10215

A124 Die deigils The die details designation s a unique letter which designates the die’s physical dimensions, bonding
pad kocabion(s) and related elecirical function(s). interface matenals, and other assembly related information, for each produwct
and variant suppled to this appendin;.

A.1.2.41 Die physical dimensions.

Dig e Eigure number
i} A1
A1242 Die bonding pad locations and electrical functions.
Dic e Eigure number
01 A1

A 1243 Interface matenals.

Diie type: Figure numiber
[1]] A1
A2 44 Agsembiv refgied information.
D= type Figure number
[1]] A-1
A 13 Absgyte maximum ratngs. See paragraph 1.3 herein for detais.
A14 Recommended operating condiions. See paragraph 1.4 herein for detais.
mq:nc:gl}g:ﬁ?ggnmme ] 596210215
COLUMBLS, OHID 42215.3600 e S
Bt

FIGURE 6. Sample SMD — Continued.
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APPENDIX A
APPENDIX A FORMS A PART OF SMD 5082-10215

A2 APPLICABLE DOCUMENTS.

ks, The following specification, standards, and handbooks form a
part d’ﬂﬁﬁa'mngtumeeﬂmtspeaﬁed hereln Unlessnd'ﬂmsespamﬁed the issues of these documents are those cited in
the solicitation or contract
DEPARTMENT OF DEFEMNSE SPECIFICATION
MIL-PRF-38535 - Integrated Circuits, Manufachuing, General Specification for.
DEPARTMENT OF DEFENSE STANDARD
MIL-STD-883 - Test Method Standard Microcinouits.
DEPARTMENT OF DEFENSE HANDBOOKS

MIL-HDBE-103 - List of Standard Microcircuit Drawings.
MIL-HDBE-780 - Standard Microcincuit Drawings.

{Ciopies of these documenis are avalable online at ifpiguicksearch diz mil or from the Standardization Document Order
Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 18111-5094.)

A22 Order of precedence. In the event of a conflict between the text of this drawing and the references cited herein, the
text of this drawing takes precedence. Mothing n this document, however, supersedes applicable laws and regulations unless a

A3 REQUIREMENTS
A31 liem requirements. The individual item requirements for device classes O and V shall be in accordance with

MIL-PRF-33535 and as specified herein or as modified in the device manufacturer's Cauabity Management (QM) plan. The
miadification in the QM plan shall not affiect the fiorm, fit. or function as described herein.

jgns The design, constrechon, and physical dimensions shall be as specified
in Ml—PﬂF—EﬂﬁEﬁmdhu‘mmd the rrmuiiﬁurer‘i (M plan for device dasses @ and V.

A321 Die physicgl dmensione. The die physical dimensions shall be as specified m A.1.2.4.1 and on figure A-1.
The die bonding pad locations and elecincal functions shall be as

= I Iz s
q:e::ﬁedm.ﬁ.1_24_2mdmﬁgleh1
A.323 Interface materals. The interface materials for the die shall be as specified in A.1.2.4.3 and on figure A-1.
A 324 Assembly related information. The assembly related information shall be as specified in A.1.2.4.4 and on figure A-1.

A325 Eadigtion exposyre it  The radiation exposwre crcuit shall be as defined in paragraph 3.2.3 herein.

A3 Elect : j imifs. Unless ofherwise specified herein, the
demmdpahnmmdmmmdpmaﬂmmmnemhma&aspeaﬁednﬂh&ﬂhbﬁydmm
document.

A4 Elemmmst irements. The wafer probe test requirements shall include funchional and paramelnic testing
sufficient ie capable of meeting the electrical performance requirements in table (A

A35 Marking. As a minamum, each unique lot of die, loaded in single or muliiple stack of camiers, for shipment to a
customer, shall be identified with the wafier lot number, the certification mark, the manufacturer's identification and the PIM Ested
in A.1.2 herein. The cerfification mark shall be a "QAML" or "0 as required by MIL-PRF-38535.
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FIGURE 6. Sample SMD — Continued.
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APPENDIX A
APPENDIX A FORMS A PART OF SMD 5082-10215

A6 Cedificgbon of complignoe. For device classes @ and V, a cerfificate of compliance shall be required from a
QML-38535 listed manufachrer in order to supply to the requirements of this drawing (see A 6.4 herein). The certificate of
compliance submitted to DLA Land and Marnitime -WA prior to listing as an approved source of supply for this appendix shall
affirm that the manufachmer's product meets, for device classes 0 and V, the requirements of MIL-PRF-28535 and the
requirements herein.

AT Cedificgte of conformance. A cerfificate of conformance as requined for device classes O and V n MIL-PRF-38535
shall be provided with each lot of microcincuit die defiverad to this drawing.

A4 VERIFICATION

A.4.1mmmm&m%&mimaﬂimptmﬂlﬁmallheinmﬂam
with MIL- or a5 in the device manufacturer's Quality Management (QM) plan. The modifications in the QM
plan shall not affect the fiorm. fit. or function as descrbed herein.

A42 Screening. For device classes @ and V, screening shall be in accordance with MIL-PRF-33535, and as defined in the
manufacturer's GM plan. As a minimum, it shall consist of

a. Wafer lot acceptance for class V product using the critenia defined in MIL-5TD-883, method S007.
b.  100% wafer probe (see paragraph A3.4 herein).

c.  100% internal visual inspection to the applicable class Q or V crteria defined in MIL-STD-833, method 2010 or the
aliemate procedures allowed in MIL-5TD-833. method S004.

A 4.3 Conformance inspection.

A431 Growp E mspection. Group E inspection s required only for parts intended to be identified as radiation assured (see
A 35 herein). RHA levels for device classes (1 and V shall be as specified in MIL-PRF-38635. End point elecirical testing of
aged die shall be as specified in table IlA herein. Group E tests and conditions are as specified in paragraphs 4.4.4,

2441,44411, 44472 and 444 3 herein.

A5 DIE CARRIER

AS51 Dee camer irements. The requirements for the die camier shall be accordance with the manufactrer’s OM plan or
as ifed In by the acquiring actvity. The die camer shall provide adequate physical, mechanical and
elecirostatic protection.

AG NOTES

A8.1 |piended yse. Microcircuit die conforming to this drawing ane intended for use in microcircuits built in accordance with
MIL-PRF-38535 or MIL-PRF-38534 for gowvermment microcircuit applications (orginal equipment). design applications, and
logistics purposes.

AB2 . Comments on this appendix should be directed to DLA Land and Mantime -VA, Columbus, Ohio,
431 or (614)-882-0540.

A8.3 Abbreviations, symbaols, and definiions. The abbreviations, symbaols, and definitions used herein are defined in
MIL-PRF-38535 and MIL-HDBE-1331.

A84 Sources of supply for device glasces O and V. Sowrces of supply for device diasses Q and V are sted in @ML-38535.
The vendors. Ested within MIL-HDBE-1032 and QML-38535 have submitied 3 cerificate of compliance (see A 3.8 herein) to
DLA Land and Mantime -VA and hawe agreed to this drawing.
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FIGURE 6. Sample SMD — Continued.
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APPENDIX A
APPENDIX A FORMS A PART OF SMD 5082-10215

Pad names Pad coordinate
X Y

M -188.75 +164.5
+IM -164.65 -187.5
Voo +24 -188
ouT +186.75 -135.8
+VCo +186.75 +164.5

NOTE Pad members reflect terminal members when placed in case outline X (see figure 1).

FIGURE A-1. Die bonding pad locabions and electrical functions.
SIZE
HIERDSJ?%TJ?‘?EEAMNG A o At
DLA LAND AND MARITIME ENEAON LEVEL ST
COLUMBUS, OHIO 43218-3980 B |
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FIGURE 6. Sample SMD — Continued.
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Die bonding pad locations and electncal functions

Die physical dimensions.
Doe size: 50 mills x 45 mils
Die thickness: 375 um £ 20 pm
Pad size: 58 wmix 71 pm

Interface matenials_
Top metallization: Metal 1: W = 0.6 pm (0.0 8 wm)
Metal 2- TWAICWTN = 0.607 wm {H1L061 wm)
Metal 3: TVAICWTN = 0.607 wm (HLOG1 wm)
Metal 4 TVAICWTN = 0,607 wm (X061 wm}
Metal 5: TVAICWTN = 2.5 wm {1025 pm)

Backside metallization: None
Glassivation.

Type: P. Vapox + Nitride

Thackness: 0.5 pm + 0.05 pm + 0.8 wm £ 0,055 pm
Substrate: Silicon
Assembly refated mformation.

Substrate potential-

Special assembly mstuciions: Mone

FIGURE A-1. Die bonding pad locations and elecirical funciions - continued.
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FIGURE 6. Sample SMD — Continued.
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STANDARD MICROCIRCUIT DRAWING BULLETIM
DATE: 18-02-03

Approved sources of supply for SMD 5862-10215 are Ested below for immediate acquisition information only and
shall be added to MIL-HDBEK-103 and QML-38535 during the next revision. MIL-HDBK-103 and QML-28535 will be
revised to include the addition or deletion of sources. The vendors listed below have agreed to this drawing and a
certificate of compliance has been submitted to and accepted by DLA Land and Marnitime-VA. This information
hietn:smpemededhfﬂueneﬂdﬂedmnﬂmufummﬂﬁmaadﬂﬂbﬂﬁaﬁ DLALmdmde

maintams an online database of all current sources of supply at bitps iandandmaritmeapgs dig
Standard Vendor Vendor
microcEcuit drawing CAGE samilar
PIN 1/ number PIN 2/

SREZR10Z150TVAC FBBSe RHRAITKDTY
5962R1021501vBC FBBSE RHRED1DZV

1l The lead finish shown for each PIN representing
a hermetic package is he most readily available
from the manufachmer listed for that part. i the
desired lead finish is not listed contact the wendor
to determine its avalabdity.

2 Caution Do not use this number for item
acquisibion. liems acquired to this number may not
satisfy the performance requirements of this drawing.

Vendor CAGE Vendor name
—number angd address
FBB5A 5T Microelectronics
3 e de Suisse
C5 00a18

35208 REMMNES cedex2-FRAMCE

The mformation contained herein is disseminated for convenience only and the
Government assumes no Eability whatsoever for any maccuracies in the
information bulletin.

FIGURE 6. Sample SMD — Continued.
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Custodians: Preparing activity:
Army - CR DLA-CC
Navy - EC
Air Force - 85
DLA-CC

Review activities:

Army - AR, MI, SM *  (Project 5962-2017-001)
Navy - AS, CG, MC, SH

Air Force - 03, 19, 99

NOTE: The activities listed above were interested in this document as of the date of this document. Since
organizations and responsibilities can change, you should verify the currency of the information above using the
ASSIST Online database at https://assist.dla.mil.
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