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MILITARY SPECIFICATION

FUZE M934E6, HYBRID MICROCIRCUITS FOR

This specification is approved for use by US Army Armament,
Munitions and Chemical Command, and is available for use by all
Departments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification establishes the performance,
test, manufacture and acceptance requirements for hybrid micro-
circuits, hereinafter to be called hybrids, to be used in the
M934E6 Stinger fuze.

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. Unless otherwise
specified, the following specifications and standards of the issue
listed in that issue of the Department of Defense Index of
Specifications and Standards (DODISS) specified in the
s~licitation, form a part of this specification to the extent
specified herein. -

SPECIFICATIONS

MILITARY

MIL-I-2301.1 -

MIL-C-26074 -

MIL-M-3851O -
MIL-A-48078 -

MIL-M-55565 -

Iron-Nickel Alloys for Sealing to Glasses
and Ceramics
Coating, Electroless Nickel, Requirements
fcr
Microcircuits, General Specifications fOr
Ammunition, Standard Quality Assurance
Provisions, General Specifications for
Microcircuits, Preparation for DelivezY of

“Senefici.d comments (rmmmen~ti~. •dditi~t *lcli~) ~d MY wtl~nt *U
WhIdI may be of use in improving this -men! s~~d ~ JIddf- tm Qmmmd=, ~
Army Arm&mmt Research and Devel~ment Center, Attn: AMSMC-QA, Dover, Iicw
Je m c y 07801-5001 w wins the belf-ddremed SW.ndar.3zaUcm Document IrnprovemeIt
Prcpu@(DDFc+m14Z6)apPeMhzatt~endoft~~um~~ CCW letter.

DISTRIBUTIONSTATSMENTA.

FSC 1336

Approvedfor publicrelease;distributionis unlimited.
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QQ-S-766

STANDARDS

MILITARY

MIL-STD-202 -

MIL-S’TD-883 “-

- Steel Plates, Sheets, and Strip-Corrosion
Resisting

Test Methods for Electronic and
Electrical Component Parts
Test Methods and Procedures for
Microelectronics

2.1.2 Other Government documents, drawings, and publications.
The following other Government documents, drawings, and
publications form a part of this specification to the extent
specified herein.

DRAWINGS

US ARMY ARMAMENT RSSEARCE AND DEVELOPMENT CENTER (ARDC)

9297034 - Microcircuit, Digital - Firing Circuit
9297063 - Microcircuit, Digital - Safing and Arming

-..
(CoPies O! specifications, standards, drawings, snd

publications required by manufacturers in connection with specific
acquisition functions should be obtained from the procuring
activity or as directed by the Contracting Officer.)

2.1.3 Order of precedence. In the event of a conflict
between the text of this specification and the references cited
herein, the text of the specification shall take precedence.

3. REQU,IREMSNTS

3.1 Materials.

I 3.1.1 Parts, materials and processes. Parts, materials and
processes shall be in accordance with the arJDlicabledrawinas,

I specifications and

I 3.1.2 Metals.
resistant or shall

. . . .
standards.

External metal surfaces shall be corrosion
be plated or treated to resist corrosion.
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3.1.3 Other materials. External parts, elements or coatings
including markings shall be inherently non-nutrient to fungus and
shall.not blister, crack, outgas, soften flow or exhibit defects
that adversely affect storage, operation or environmental
capabilities of hybrids.

3.1.4 Case material and finish. ‘l’hecase material shall
conform to one of the following:

a. Iron, Nickel, Cobalt alloy (KOVAR) per MIL-I-23011,
Class 1, with a Rockwell B hardness of 70 typical and a grain size
of ASTM 6 ~ 1. The KOVAR shall be plated with 150 ~ 50 micro-
inches of electroless nickel per MIL-C-26074, Class 1.

b. Steel, Corrosion Resisting (Stainless steel) per
Specification QQ-S-766, Class 304.

3.1.5 Lead material and.finish. The lead material shall
consist of Iron, Nickel, Cobalt alloy (KOVAR) per MIL-I-23011,
Class 1, with a Rockwell B hardness of 70 typical and a grain size
of ASTM 6 t 1. The external lead finish shall conform to one of
the following:

a. Hot solder dip. The hot solder dip shall be
homogeneous with a minimum thickness at the crest of the major
flat; of 200 microinches of solder (SN6O or SN63) over the PrimarY
finishes in accordance with (b) or (c) below or over nickel plate
with a plating thickness of 100 microinches minimum and 200
microinches maximum.

b. Bright acid tin plate. Thickness of 100 microinchea
minimum and 400 mlcrolnches maximum.

c. Gold plate. Gold plating shall be a minimum of 99.7
percent gold (0.3 percent maximum for all impurities and other
metals combined) . Gold plating shall be a minimum of 50 micro-
inches and a maximum of 225 microinches thick.

d. Other finish. Any finish which meets the
solderability requirements of MIL-STO-883. Method 2003 and has
been approved by-the procuring activity.

3
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3.1.6 Internal lead tinish. The finish for the portion of
the lead ..internalto the hybrid shall be compatible with the type
of wire and.the bonding method used.

3.2 Desiqn and construction. Hybrid design and construction
shall be .inaccordance with the requirements specified herein and
.inthe applicable drawings.

3.2.1 Package. All hybrids shall be hermetically.sealed in
glass, me’tilor ceramic (or combinations of.the.se)packages. No
organic or polymeric materials (lacquers, varnishes, coatings,
adhesives, greases, etc.) shall be u.aedinside the hybrid package.

3.2.2 De,siqn documentation. When specified in the
procurement document, the .topography.for all hybrids shali be
submitted to the procuring activity. Design documentation shall
be traceable to the specific part, drawing or type numbers to
which it applies, and to the production lot(s) and inspection lot
codes under which hybrids are manufactured and tested so that
.rev.isionscan be..identified.

3.2.3 Internal conductors. Internal .conductors
(metallizabion stripes, contact areas, bonding interfaces, wires
or other current carrying elements) of the hybrids shall be
designed so that no properly fabricated conductor shall
experience, .in normal operation, a current density. in excess of 2
x 10E5 amperes/square centimeter, including allowances for normal
product-ion tolerances on design dimensions, and actual thicknesses
at critical areas such as steps in elevation or contact windows.

3.2.4 Preseal bake. The hybrids shall be baked at 150° C in
a dry nitrogen atmosphere for twenty..four hours minimum
immediately prior to sealing.

3.2.5 Test data and sample parts. Te,stdata and sample
shall be.submitted as specified. in the procurement document.

3.3 Performance characteristics.

3.3.1 Hiqh ternperature storaqe. Hybrids, after being
subjected to high temperature storaae Der MIL-STD-883. Method

parts

—. .“

1006, 150° C tem~eratu~e for 1000 ho~rs-duration, shall meet .the
final electrical requirements of the detailed drawing.

3.3.2 Temperature cvclinq. Hybrids, after being subjected to
temperature cycling as specified .inMIL-STD-883, Method 1010, Test
Condition C and cycling between steps 1 and 3, shall meet the
final electrical requirements of the detailed drawing.
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3.3.3 Solderability. Hybrids shall meet
requirements specified in MIL-STD-883, Method

3..3.4 _Seal.

the solderability
2003.

3.3.4.1 Fluorocarbon qross leak. Hybrids shall meet the
requirements specified in MIL-STD-883, Method 1014, Test Condition
c.

3.3.4.2 Tracer qas (HE) fine leak. Hybrids shall meet the
requirements specified. in MIL-STD-883, Method 1014, Test Condition
A2 (Flexible Method).

3.3.5 Thermal shock. Hybrids, after being subjected to
thermal shock as specified in MIL-STD-883, Method 1011, Test
Condition A, shall meet the final electrical requirements
of the detailed drawing.

3.3.6 ~ ical .. Hybrids, after being subjected to
mechanical shock as specified .inMIL-STD-883, Method 2002, subject
to limits of detai’leddrawing shall meet the final electrical
requirements specified therein.

3.3.7 Vibration. Hybrids, a“fterbeing subjected to vibration
as specified in MIL-STD-883, Method 2007, Test Condition A, shall
meet the final electrical requirements of the detailed drawing.

3.3.8 Lead inteqrity. Hybrids shall meet the requirements of
MIL-Sl’&8FJ3, Method 2004, Te@t Condition B1.

3.3.9 Bond strenqth . Hybrid wirebonds, when tested as
specified. in MIL-.STD-883, Method 2011, Test Condition D, shall
exhibit a minimum bond sbrength as follows:

WIRE MATERIAL

Au
Au
Al
Al
Al
Al
Al
Al
Al

WIRE DIAMETER

1 mil
2 mtl
1.25 mil
2 mi’1
3 mil
4 mfl
5 mil
8 mil

10 mil

MINIMUM BOND STRENGTH

3 grams
6 grams
2 grams
3.8 grams
8 grams

14 grams
22 grams
54 grams
80 grams

3.3.1.0 Burn-in. Hybrids after being subjected to burn-in in
accordance with the detailed drawing and MIL-STD-883, Method 1015,
Test Condition D, for 160 hours at +125C minimum,, shall meet the
final electrical requirements of the detailed drawing.

5
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3.3.11 Stabilization bake. Sealed hybrids, after being
subjected to Stabilization Bake shall meet the final electrical
requirements of the detailed drawing.

3.3.12 Irrternalvisual. Hybrids shall meet the requirements
“of MIL-STD-883, Method 2017.

3.3.13 External visual. Hybrids shall meet the requirements
of MIL-STD-883, Method 2009.

3.3.14 Constant acceleration. Hybr.id.s,when tested .in
accordance with MIL-STD-883, Method 2001, Test Condition A, Y1
axis, shall meet the final electrical requirements of the detailed
drawing.

3.3.15 End point electrical. Hybrids shall meet the
requirements of the detailed drawing.

3.3.16 Final electrical. Hybrids shall meet the electrical
requirements of the detailed drawing.

3.3.17 Internal visual (Post Stress).
requirements of 4.5.3.

Hybrids shall meet the

3.4 Marking. Marking shall be .inaccordance with the
detailed drawing and shall include as a minimum the following:

a. Index point

b. Procuring activity part number

c. Lot number and date (month and Year)

d. Serial number

e. Code identification number
I

I 3.4.1 Markinq location. The Lot Number and Date, Serial
Number and procuring activity part number shall be marked on the
.frontsideas a minimum.

I
Th e code..identification number may be

marked on the front or backside. The index point shall be marked
as specified in the detailed drawing.

3.4.2 Markinq permanency and leqitdlity. Marking shail be
correct, permanent, legible and capable of withstanding the
requirements of MIL-STD-202, Method 215.

I 3.5 Rework provisions. All rework permitted on hybrids
shall be accomplished in accordance with procedures and safeguards
of MIL-M-3851O and available for review by the

6
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procuring actiu.ity. Rework of “thepackage seal..forhybrids shall
be permitted a maximum of two times after final seal and only for
packages which have an outer seal perimeter of at least “three
inches in total length. Allowable rework of sealed hybr.id.sshall
be:limited to recleaning of any hybrid or portion thereof,
restamping to correct defective marking, and lead straightening
(provided the reworked hybrids meet the requirements of.mlead
integrity) .

3.5.1 In-process rework.

3.5.1.1 Substrate rework.

a. One scratched, open or discorrtinous metallization
path or conductor pattern may be repaired by bridging w?th a
minimum of two bonding wires having equivalent current carrying
capac ity.

b. Metallization path,scontaining voids may be repaired
as .in a. above or, where approved by the procuring activity, by an
epoxy vaid-repair procedure.

3.5.1.2 Rebond.inq and element replacement.

The total number of wire rebond attempts shall be
:limitedt~-a maximum of 10 percent of ‘thetotal number (or the
nearest whole number) of bonds in the hybrids. A bond shall be
defined as a wire to post or wire to pad bond (i.e.,..fora 14 lead
wire-bonded package there are 28 bonds). Bond-offs required to
clear the bonder after an unsuccessful first bond.attempt need not
be considered as rebonds provided they can be..identified as
bond-offs by being made physically off the plated pqst or if they
contain a non-typical number of bonding tool marks. The initial
bond attempt need not be visible. The replacement of one wire
bonded ,atone end shall be considered as one rebond; a replacement
of a wire bonded at both ends, or an unsuccessful bond attempt of
a wire already bonded at the other end shall be considered as two
rebonds. Compounding bonding..is not permissible.

b. A maximum of two replacements of each element or die
shall be permitted, except that there shall be no more than 20%
replacement of the total elements or dice. Within the 20%
replacement allowance, replacement of active devices following
electrical testing, as defined. in detailed drawing, shall be
limited to 10% of total elements or dice.

c. No more than one rebond attempt shall be permitted at
any pad, and no rebonds shall be made directly over an area where
metallization of intended wire bond areas has been lifted.

7
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d. A hybrid may be subjected to a maximum total of four
interconnect bonding or element replacement cycles following
completion of the first electrical test as defined by the detail
drawing (i.e. after completion of the first electrical test cycle,
the hybrid cannot be subjected to more than four rework/repair
cycles). Rebonding to substrate pad or package post when
performed to effect element replacement shall not be counted
against the total rebond limitations. Element removal will not be
performed using techniques which expose other dice to temperatures
in excess of 150° C.

3.5.2 Delidding and rework of sealed hybrids. Delidding and
rework of sealed hybrids shall be permitted with the following
limitations:

Delidding, rework and reseal of a hybrid shall be
permitteda~ maximum of one time following initial package seal.

b. Rework of a sealed hybrid may be accomplished at any
point in the normal manufacturing process flow prior to the
Quality Conformance Inspection lot acceptance testing of 4.4.2.2.

All resealed hybrids shall be subjected to the
requireme~~s of 4.4.2.1. All resealed hybrids shall be formed
into unique lots and shall be subjected to the requirements of
4.4.2.2.

d. The total cumulative in-process and post-seal rework
shall not exceed that specified in 3.5.1.

3.6 First article inspection. This specification contains
technical provision for first article inspection. Requirements

I for the submission of first article samples shall be as specified
in the contract.

I 3.7 Product assurance program. The manufacturer shall
establish aproduct assurance program in accordance with the .

I requirements of MIL-M-3851O, Appendix A. After receipt of First
Article acceptance, the manufacturer shall not implement any
changes in the product assurance program documentation. When the
process control or quality control documents listed in the
apProved product assurance program plan are changed, the
manufacturer shall notify the procuring activity.

3.8 Workmanship. The component shall be fabricated and
finished in a thorough,, workmanlike manner. It shall be free of
burrs, chips, sharp edges, unblended radii, cracks, surface
defects, dirt, grease, rust, corrosion products and other foreign
matter. The cleaning methods used shall not be injurious to any
part, nor shall parts be contaminated by the cleaning agents.

!

I
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4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise
snecified herein or in the contract, the provisions of MIL-A-48078
s~all apply and are hereby made a part

! specification.

4.2 Classification of inspection.
following types of inspection shall be

of-this detail

See MIL-A-48078.
conducted on this

The
itern:

a. First article inspection

b. Quality conformance inspection

4.3 First article inspection.

4.3.1 Submission The contractor shall submit a’first
article sample as designated by the Contracting Officer for
evaluation in accordance with provisions of 4.3.2. The first
article sample shall have passed the tests of
,point electrical tests’, and shall consist of
in sample quantities as indicated:

PART NUMBER DESCRIPTION

9297034 Microcircuit, Digital
Firing Circuit

9297063 Microcircuit, Digital
Safing and Arming

4.4.2.1 and the end
the following items

QUANTITY

65

65

!Electrical reject units may be utilized for tests of Table 1,
Group I, however reject units must have been subjected to the test
environment.

4.3.2 Inspection to be performed. The first article sample
may be subjected by the Government to any or all of the
requirements of the applicable drawings and to the inspections of
Table 1. NO defects are permitted, except for bond strength and
solderability as defined by the LTPD (Lot Tolerance Percent
Defective) . All defects are classified as major unless otherwise
specified.

a
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4.3.3 Rejection. See MIL-A-48078. Resubmission for first
article tests shall be in accordance with the appropriate contract
clause.

4.4 Quality conformance inspection.

4.4.1 Inspection lot formation. Inspection lots shall comply
with the lot formation provisions of MIL-A-48078.

4.4.2 Examination. See MIL-A-48078. Sampling shall be
performed to the levels shown in this specification. All defects
are classified as major unless otherwise specified. The tests and
examinations listed in 4.4.2.1 shall be performed in the order
listed for each inspection lot. ‘l’heinspections listed in
paragraph 4.4.2.2 shall be performed on each inspection lot
submitted for acceptance. Where first article testing is
specified in the procurement document, the quality conformance
tests of 4.4.2.2 will not be performed for the first 450 pieces of
product. The tests and examimtions of 4.4.2.2 shall be perform@
in the order listed for each group.

a,.

12
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4.4.3 Rejection. If any unit fails the tests of 4.4.2.1; the
unit shall ~re]ected. If any teat s~cimen fails the tests of
4.4.2.2 the lot shall be rejected unless otherwise specified.
Lots shall not be resubmitted for these tests without prior
approval of the procuring activity. If directed by the procuring
activity, acceptance of additional hybrida of the same type shall
be discontinued pending investigation of the failure and approval
by the procuring activity of corrective action proposed by the
contractor. Upon approval from the procuring activity, rejected
lots may be reworked per 3.5.2 anclresubmitted for these teste.

4.4.4 Testing. All tests are specified in 4.4.2.1 and
4.4.2.2.

4.4.5 Insp3ction equi~ ent. The inepction equipent
required to perform the examinations and tests prescribed in this
specification is identified, either directly or by reference, in
the “Paragraph Reference/Inspection Method” column of the First
Article or Quality Cmformance Inspection Tables herein. The
contractor shall submit inspection equipment designs to the
Government for approval in accordance with the terms of the
contract. See 6.3..

!
4.5 Methods of insp?ction.

4.5.1 Wire bond strength. Wire bonds shall be pull~ to
determine the minimum strength. The minimum number of wires
pulled.in each sample hybrid shall bs (for each wire gage): One
(1) wire from each type* of transistor, diode, capacitor, and
resistor die: three (3) wires from each type of’integrated
circuit; and five (5) wires from a header to substrate. In no
case shall the total number of wires pulled per sample hybrid be
lees than 15. Any failures shall be described, their location
identified, and the stress value at which failure occurred shall
be recorded. After the above testing, the same bonds shall be,
teated to destruction, for information.

! “T’ype”shall be “defined as any attribute which would result in
the compnent being different, such as:

a. Physical height of the bonding surface above the
substrate.

...- b. Manufacturer.

c. Bond pad material canpositirn.

e. Die topgraphy.

I

d. Number of trends par device.

17
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4.5.2 Stabilization bake. Sealed hybrids shall be subjected
to stabilization bake In accordance with MIL-STD-883, Method 1008,
Test Condition C.

4.5.3 Internal visual. Following stress testing, hybrids
shall be delidded and internal visual examination performed at 30x
magnification. No evidence of damage or dislocation is permitted.

5. PACKAGING

5.1 Packaginq. Hybrids shall be protected individually to
prevent damage from - electrostatic field forces in accordance
with the requirements of MIL-M-55565. Other field force
protection may be employed as necessary to prevent damage to the
hybrids. Preservation-packaging, packing and container marking
shall be in accordance with level C requirements of MIL-M-55565
unless otherwise specified in the procurement document.

are

6. NOTES

6.1 Intended use. The hybrids covered by this specif,
intended for use in the M934E6 Stinger fuze.

6.2 Ordering data. See paragraph 6.1 of MIL-A-48078.

6.2.1 Contract data requirements. Data specified in
paragraphs 3.2.2 and 3.2.5 of this document and in paragraphs
1.2.3 and 20.1.3 of MIL-M-3851O, Appendix A, will be listed
directly on a“DD Form 1423 incorpo~~ted into the contract. Data
item descriptions, DI-E-5054 (NSA), DI-L-5079 (NSA), DI-R-5299
(NSA) and DI-R-1700 (ARMY), will be required for data delivery in
connection with this specification.

6.3 Submission of desiqns for approval. See MIL-A-48078.
Submit equipment designs, as required, to US Army Armament
Research and Development Center, Al’TN: AMSMC-QAR-I (D), Dover,
New Jersey 07801-5001.

6.4 Drawinqs. Drawings listed in Section 2 of this specifi-
cation under the heading US Armament Research and Development
Center (ARDC) may also include drawings prepared by, and
identified as, US Army Armament Research and Development Command
(ARRADCOM) or Picatinny Arsenal drawings. Technical data
originally prepared by these activities is now under the
cognizance of ARDC.

6.5 Changes from previous issue. Asterisks are not used in
this revision, due to the extensiveness of the changes.

Custodian: Preparing Activity:
Army-AR Army-AR

(Project 1336-A505)

18
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(See[nsmutim - Rcwrie Side)
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