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MILITARY SPECIFICATION
PRINTED-WIRING, FLEXIBLE AND RIGID-FLEX

This specification is approved for use by all
Departments and Agencies of the Department
of Defense. -

1. SCOPE

1.1 Scope. This specification establishes the requirements for flexible

printed-wirfng (with or without shield(s) or stiffeners) and rigid and flexible
printed-wiring combinations. The rigid and flexible printed-wiring comhination
hereinafter will be referred to as rigid-flex printed-wiring. In the rigid-flex

application, the conductor Tayers that are in the flexible portion are also a layer

in the rigid multfilayer board.

1.2 Classification. The flexible and rigid-flex printed-wiring covered by this

specification shal! be of the following types and classes, as speciffed.

1.2.1 Types.

Type 1 - Singleld-sided flexible material with or without shield(s) or stiffener

{one conductor layer).

Type 2 - Double-sided flexible material with or without shield{s) or stiffener

{two conductor layers) with plated-through holes.

Type 3 - Multilayer flexihle material with or without shield(s) or stiffener

(more than two conductor lTayers) with plated-through holes.
Type 4 - Multilayer rigid and flexihle material comhinations {more than two
conductor Tayers), with plated-through holes. '

ha

Type 5 - Bonded rigid and/or flexible material combinations {more than one

conductive layer) without plated-through holes.

1.2.2 (Llasses.

Class A - Capable of withstanding'flexingrduring installation.

Class B - Capable of withstanding continuous flexing for a number of cycles
specified on the master drawing. (Generally not used for more than two
conductor layers).

IBeneficial comments (recommendatfons, additfons, detetifons) and any pertinent data
Iwhich may be of use in improving this document should he addressed to: Commander,
INaval*Electronic Systems Command, ATTN: ELEX 8111, Washington, Nt 20363, hy using

[the, se1f-addressed Standardization Document Improvement Proposal (DD Form 1426)
Iappqaring at the end of this document or by letter. CL

| FSC 5999

Source: https://assisf.dla.mil -- Downloaded: 2016-11-03T17:20Z2
Check the source to verify that this is the current version before use.




MIL-P-50884C

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. Unless otherwise specified (see 6.1}, the
following specifications and standards of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards (DoDISS) speciffed in the
solicitation, form a part of this specification to the extent specified herein.

SPECIFICATIONS

FEDERAL —
L-P-378 -~ Plastic Sheet and Strip, Thin Gauge, polyolefin.
A-A-113 - Tape, Pressure Sensitive Film, 0ffice Use.

NN-P-71 - Pallet, Material Handling, Wood, Stringer Construction,
2-way and 4-way.

PPP-B-566 - Boxes, Folding, Paperboard.

PPP-B-585 - Boxes, Wood, Wirebound.

PPP-B-601 - Boxes, Wood, Cleated-Plywood.

PPP-B-621 - Boxes, Wood, Nailed and Lock-corner.

PPP-B-636 - Boxes, Shipping, Fiberboard.

PPP-B-676 - Boxes, Setup. s

QQ-A-250 - Aluminum and Aluminum Alloy Plate and Sheet, General
Specification For. .

QQ-C-576 .- Copper Flat Products with $11t, 511t and Edge-Rolled,
Sheared, Sawed or Machined Edges, (Piaté Bar, Sheet and
strip} )

QQ-M-290 - Nickel Plating (electrodeposited).

0Q-5-571 - Solder; Tin Alloy, Tin/Lead Alloy; and Lead Alloy.

QQ-5-781 - Strapping, Steel, and Seals.

MILITARY

MIL-P-116 - Preservation-Packaging, Methods of. )

-P- - -Clad (For Printed-

MIL-P-13949 RIaghicasheats  Lantaatedy Reralaglada (For.

MIL-F-14256 - Flux, Soldering, Liquid {Rosin Base).

MIL-C-14550 - Copper Plating (Electrodeposited}.

MIL-B-43014 : - Box, Water Resistant Paperboard, Folding, Set-up

and Metal Stayed.

MIL-G-45204 ‘- Gold Plating, Electrodeposited

MIL-T-45208 - Inspection Systems Requirement

MIL-1-46058 - Insulating Compound, Electrical {For Coating Printed

Circuit Assemblies}).
MIL-P-81728 - Plating, Tin/Lead (Electrodeposited}.
STANDARDS

FEDERAL
FED-STD-356 - Commercial Packaging of Supplies and Equipment.

MILITARY
MIL-STD-105 - Sampling Procedures and Tables for Inspectfon by

Attributes.

MIL-STD-129 - MXarking for Shipment and Storage.

MIL-STD-130 - 1dentification Marking of U.5. Military Property.

MIL-STD-147 - Palletized Unit Loads. :

MIL-STD-202 - Test Methods For Elctronic and Electrical Components Parts.

MIL-S5TD-794 - Part and Equipment, Procedures For Packaging and

. Packing of.

MIL-STD-2118 - Flexible and Rigid-Flex Printed-Wiring for Electronic
Equipment. _

MIL-STD-45662 - Calfbration Systems Requirements.
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(Coptes of specification and standards required by manufacturers in connection with
specific acquisition functions should be obtained from the contracting activity or as
directed by the contracting officer).

2.2 Qther publications. The following documents form a part of this specification
to the extent specified herein. The issues of the documents which are indicated as
DoD adopted shall be the 1ssue listed i{n the current DoDISS and the supplement
thereto, 1f applicable. )

INSTITUTE FOR INTERCOMNECTING AND PACKAGING ELECTRONIC CIRCUITS

ANSI/IPC-T-50 - "Terms and Definitions.

IPC-CF-150 -+ Copper Foll for Printed-Wiring Applications.

IPC-FC-231 - - Flexible Bare Dielectric for use in Flexible
Printed-Wiring. .

IPC-FC-232 ‘- Specification for Adhesive Coated Dielectric Films for use
as a Cover Sheet for Flexible Printed-Wiring.

IPC-FC-2133 = Flexible Adhesive Bonding Films.

IPC-FC-241 .-~ - Metal Clad Flexible Dfelectrics for use in Fabrication of
of Flexible Printed-Wiring.

IPC-A-6008 - Acceptability of Printed Wiring Boards. A Compilation of

© V¥isual Quality Acceptability Standards for Printed Wiring

Boards.

IPC-TM-650 - Test Methods Manual.

IPC-5-801 - Edge Dip Solderability Test for Printed-Wiring Boards.

IPC-5M-840 - Qualification and Performance of Permanent Polymer Coatings

(Solder Mask For Printed Boards).
Master Drawings for Flexible and Rigid-Flex Certification
Boards.

1PC-B-29/50884

{Application for copies should be addressed to the Institute for Ihterconnecting
and Packaging Electronic Circuits, 3451 Church St., Evanston, IL 60203.)

3. REQUIREMENTS

3.1 General requirements. FTexible and rigid-flex printed wiring delivered under
this specififcation shall meet the design features detailed in MIL-STD-2118 and the
requirements of the ‘approved master drawing. In the event of conflict between
MIL-STD-2118 and the approved master drawing, the master drawing shall govern. The
detailed requirements contained in this section, although determined by examination

.of quality conformance coupons, apply to the deliverable flexible and rigid-flex
printed wiring product. Anomalies or defects noted on other than the coupons ar
sample boards defined in inspection tables YIII thru XIII shall be recorded and the
proper correctfve action shall be inftiated.

3.2 Supplier certification. Flexible and rigid-flex printed-wiring furnished
under this specificatfon shall have been fabricated by a supplier who has been
certified by inspection in accordance with 4.5 {see 6.5).

3.3 Materiai. The type of material used for fiexibie and rigid-fiex
printed-wiring shal) be as specified herein and on the master drawing. Acceptance or
appraval of any constituent material shall not be construed a guarantee of the
acceptance of the ffnished product. .

3.3.1 Metal-clad materials. Metal-clad materials used shall be type GF or GI in
accordance with MIL-P-13949. The base materfal shall be copper ciad on one or two
sides with the copper foil type and thickness specified on the master drawing. The
base material shall have a minimum thickness of 0.002 inch (0.05mm) per sheet plus
suffieient prepreg {see 3.3.2) or adhesive (see 3.3.7) to provide for a minimum
diejectric layer thickness of .0035 inches, see 3.7.8.1, between consecutive

caonductor lavare
yers,

MV iraue LYY LI+

3.3.2 Preimpregnated bonding material {prepreg). Preimpregnated bonding material
(B stage) used shall be type Gt, GF, or GI 1n accordance with MIL-P-13949.
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3.3.3 Flexible metal-clad dielectric. Flexibdble metal-clad dielectric used shall
be class J in accordance with IPC-FC-241 and table I. The dielectric shall be copper
clad on one or two sides with the copper foil type and thickness specified on the
master drawing. The dielectric base material shall have a minimum thickness of 0.001
inch (0.03 mm) per sheet plus sufficient coverlayer or adhesive {see 3.3.5 and 3.3.7)
to provide for a minimum dielectric layer thickness specified-in 3.7.8.2.

3.3.4 Insulation material. The {insulation material used for flexible base
dielectriC material shall be c¢lass 3 in accordance with IPC-.FC-231 and table II. The
insulation material shall have a minimum thickness of 0.001 inch (0.03 mm). The
adhesive used for bonding of the insulation material shall be of a type specified in
3.3.7. The adhesive shall meet the requirements of 3.5.8.

3.3.5 Coverlayer. The insulation material used as a coverlayer shall be an
adhesive coated dielectric film class 3 in accordance with IPC-FC-232 and table II!
on types 1 and 2 flexible printed-wiring and the flexible layers of types 3 and 4
flexible and rigid-flex printed-wiring. The coverlayer shall be a minimum thickness
of 0.0005 inch [0.013 mm) (base material only).

3.3.6 Shielding. Shielding material, when required, shall be as specified on the
master drawing 1n accordance with the requirements of MIL-5TD-2118.

3.3.7 Adhesives. Flexible adhesive bonding fitms used shall be class 3 in
accordance with IPC-FC-233 and tahle IV,

3.3.8 Stiffeners. Stiffeners, when required, shall be as specified on the master
drawing in accordance with the requirements of MIL-STD-2118. The adhesive used for
bonding of the stiffener to the flexible material shall be of a type specified in
3.3.2 or 3.3.7. When tested in accordance with 4.8.4.7, the peel strength between
the flexible printed-wiring and the stiffener shall be a2 minimum 3 pounds per inch of
width.

3.3.9 Copper foil. Copper foil used in flexible and rigid-flex printed-wiring
shall conform to IPC-CF-150 and the master drawing.

3.3.10 Plated deposit. Unless otherwise specified on the master drawing, plating
shall be in accordance with MIL-STD-2118 as follows (see 6.1.2):

E - abhal ha 4 n
i ig shall be in accordance with MIL-C-14550.

-]

a. GCiectrodepos
b. Gold plating shall be in accordance with MIL-G-45204.
c. MNickel plating shall be in accordance with QQ-N-290.
d. Tin/Lead plating (fused) shall be in accordance with MIL-P-81728.
Un1ess‘otherwise specified, ptating thicknesses shall meet the requirements of 3.7.2.
3.3.11 Solder c:ating. The sotder used for solder coating shall be in accordance

with composition 3n&0, 5n62, or Sn63 of QQ-S-571. Unless otherwise specified, solder
coating thickness shall meet the requirements of 3.7.2. -

3.3.12 Solder flux. Solder flux used shall be a Yiquid flux type R, RA, or RMA in
accordance with MIL-F-14256. Solder flux, type RA shall not be used on Army
contracts without prior approval by the government procuring activity.

3.3.13 Solder mask. When permanent solder mask coating {rigid laminate of type 4
rigid-flex only} 1s specified on the master drawing, it shall be a polymer coating
conforming to IPC-SM-840, class 3. ) i o

3.3.14 Marking ink. Marking ink used shall be a permanenf. non-nutrient, and
non-conductive polymer ink.

3.3.15 Heat-sinking planes. Heat sinking planes when required shall be as
specified on the master drawing. Aluminum cores shall conform to QQ-A-250.
Copper cores shall conform to QQ-C-576. The adhesive used for bonding the metal <ore
shall be of a type specified in 3.3.2 or 3.3.7 and shall provide for a minimum
dfelectric layer thickness specified in 3.7.8.1 between adjacent conductor layers.

: 4
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TABLE I. Flexible metal-clad dielectric.

SpecTTication sheet

Materfal identification

1PC-FC-241/1

Copper clad, polyimide with
acrylic adhesive

: : |
| | |
| | |
| ! |
= : ) T
| IPC-FC-241/2 ICopper Clad, Polyimide withl
l | epoxy adhesive !
‘ ] - I
| 1PC-FC-241/3 |Copper c¢lad, fluorinated |
| Ipoly. (ethylene-proplylena) |
i [{FEP) with acrylic adhesive{
. L. I
| 1PC-FC-241/% |Copper c¢lad, fluorinated |
| Ipoly (ethylene-proplylene) |
l l(FEP) with epoxy adhesive !
TABLE II. Insulation material.:
{Specification sheet T Waterial 1déntif1;a£fddfw{
I~ I : : I
{,IPQ-FC-ZBIII IPo]yimide base dielectric {
| . | |
| IPC-FC-231/2 [Fluorinated poly |
| | (ethylene-proplyene) |
l ! {FEP) base dielectric i
TABLE III. Cover layer,
ISpecification sheet I Material identification }
| ] T
| IPC-FC-232/1 IPolyimide base dielectric |
: ' | with acrylic adhesive i
{ {
| 1IPC-FC-232/2 IPolyimide base dielectric |
: | with epoxy adhesive |
t |
| IPC-FC-232/3 IFEP base djelectric |
| ] (fluorinated poly !
I { (ethylene proplylene)) i
| | with acrylic adhesive |
1 | I
| IPC-FC-232/4 |FEP base dielectric |
| | (fluorinated poly |
} | (ethylene proplylene)) |
I % with epoxy adhesive }
TABLE IV. Adhesives.
;Spec1f1cat1on Shaet T Waterial Tdentification i
[ I I
} 1PC-FC-233/1 } Acrylic adhesive I
I~ T E T
} IPC-FC-233/2 I Epoxy adhesive {
[ | ' !
5
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3.3.15.1 Heat-sinking plane hole-fill insulation material. The insulation
material used for holTe-fill dielectric Tn metal cores shall be as specified on the

master drawing.

3.4 Visual requirements.

3.4.1 Edges.,

3.4.1.1 Edges of flexible sections. When examined in accordance with 4.8.2.1, the
trimmed edge of the flexible section of finished flexible and rigid-flex
printed-wiring shall be free of burrs, nicks, tears, or delamination. Discoloration

or resin recession along the trimmed edges of the flexible sections following the
surface solderability (3.4.6) and thermal stress (3.4.7) tests are acceptahle
providing the discoloration or resin recession dimensfon does not exceed the
thickness of the adhesive material in the bonding area or reduce the edge spacing
betow the requirements of this specification and the master drawing.

3.4.1.2 Edges of rigid sections {type 4 and 5). When examined in accordance with
4.8.2.1, burrs, nicks, and haloing along the edges of rigid boards of types 4 and &
rigid-flex printed wiring shall be acceptable provided the penetration is less than
0.10 inch (.25 mm)} and does not reduce the edge spacing 50 percent of the edge
spacing specified on the master drawing.

3.4.2 Surface imperfections (laminate}. When examined in accordance with 4.8.2.2,
surface imperfections [such as weave texfure, weave exposure, haloing, scratches,
pits, dents, and so forth) shall be acceptable providing the imperfection meets the

following:

a. The lTaminate fiber is not cut or disturhed.

-b. The imperfection does not bridge between conductors.

€. The dielectric spacing between the imperfection and a conductor is not
reduced below the minimum requirements of 3.5.4,

3.4.3 Subsurface imperfections {laminate). When examined in accordance with
4.8.2.3, subsurface Tmperfections (such as measling, crazing, blistering, )
delamination, and so forth) shall be acceptable providing the imperfection meets the
following: ’

a. Imperfection is non-conductive.

b. WNo larger than 0.031 inch (0.79 mm} in any direction.

¢. Does not bridge more than 25 percent of the distance bhetween conductors,
plated-through holes, or access holes and no more than one percent of the
board area on each side shall be affected.

d. Does not reduce conductor spacing below the minimum requirements on the
master drawing.

e. Does not propagate as a result of the testing {such as bond strength, rework
simulation, thermal stress, or thermal shock). Discoloration or resin
recession alon? the edges of the access holes following the surface
solderabflity (3.4.6) and thermal stress (3.4.7) tests is acceptable
providing the discoloration or resin recession dimension does not exceed the
thickness of the adhesive materfal in the bonding area.

3.4.4 Marking. Unless otherwise speciffed (see 6.1}, each certification board,
each fndividual board, and each set of quality conformance test coupons (as opposed
to each individual coupon) shall be marked in accordance with the master drawing and
MIL-STD-130, with the date and manufacturer's code (Federal Supply Code for :
Manufacturer's, FSCM). For traceability, each quality conformance test coupon shall
be fdentifiable with the correspoding production boards produced on the panel with
the coupon. MWhen there is no production board on the panel (as in certification
testing} each individual coupon shall be identifiable with and traceable to the panel
of the coupon. The marking shall be produced by thé same process used in producing
the conductor pattern; by the use of a non-conductive, permanent, fungistatic ink or
paint, or by electric pencil marking on a copper pad provided for marking purposes.
Etched marking shall not reduce the spacing requirements specified in MIL-STD-2118.
A1l marking shall be compatible with materials and parts, Tegible after all tests,
and in no case affect board performance. .

6
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3.4.5 MWorkmanship. When examined in accordance with 4.8.2.5, flexible and
rigid-flex printed-wiring shall bhe processed in such a manner as to be uniform in
quality and show no evidence of dirt, forefgn matter, 0il, fingerprints, flux
residues, and other contaminants. Flexible and rigid-flex printed-wiring shall also
be free of defects in excess of those allowed in this specification, including
1ifting or separation of platings from the surface of the conductor pattern, or of
the conductor from the base Taminate. There shall be no whiskers of solder or
plating on the surface of the flexible and rigid-flex circuit.

3.4.6 Surface solderability. When tested in accordance with 4.8.2.6, the
specimens shall exhibit proper wetting of the surface. There shall be no separation
or other forms of degradation of the conductive pattern. There shall be no dewetting
of lands.

3.4.7 Thermal stress {type 1). When tested as specified in 4.8.2.7 and examined
in accordance with 4.8.1, type 1 flexible printed-wiring specimens shall exhibit no
cracking, separation of plating and conductors, 1ifted Tands in excess of that
allowed in 3.7.13, blistering or delamination fn excess of that allowed fn 3.4.3.

3.5 Dimensional requirements.

3.5.1 Dimensions. Finished flexihle and rigid-flex printed-wiring shall meet the
dimensional_requirements specified herein and on the master drawfing.

3.5.2 Hole pattern accuracy. When examined fn accordance with 4,8,3,1, the
accuracy of the hole pattern on flexible and rigid-flex printed-wiring shall be as
specified on the master drawing.

2.5.3 Bow and twist {tvne 4 onlv. riaid area). When the riaoid area of tvne 4
3.5:.1 ow anag twist {tvpe only, a 2 ) e rig a of tvpe

rigid-flex printed-wiring is tested in accordance with 4.8.3.2, the maximum allowable
bow and twist shall be 1.5 percent, unless otherwise specified on the master drawing.

3.5.4 Conductor spacing. When examined in accordance with 4.8.3.3, the conductor
spacing of flexible and rigid-flex printed-wiring shall he as specified on the master
drawing. In the event that nothing is specified, the minimum spacing of
non-encapsulated conductors shall not be less than 0.005 inch {0.13 mm} and
encapsulated conductors not Tess than 0.004 inch {(0.10 mm). Encapsulated means
internal layers and external layers with cover coat only as opposed to conformal

coating or solder mask.

3.5.5 Conductor pattern. When flexible and rigid-flex printed-wiring is examined
as specified in 4.8.3.4, the conductor pattern shall have no tears or cracks. . Any
combination of edge roughness, nicks, pinholes, and scratches exposing the bhase
material shall not reduce the conductor width more than 20 percent of the minimum
specified on the master drawing. There shall he no more than five occurrences of the
20 percent reductions per conductor layer. Edge roughness up to a maximum of 0.005
inch (0.13 mm) (peak to valley) is permissible over any 0.500 inch (13.0 mm) of
c¢onductor length.

3.5.6 Layer to laver registration. Unless otherwise specified on the master
drawing, Tayer to Tayer conductor pattern misregistration, when measured in
accordance with 4.8.3.5, shall not exceed 0.014 inch {0.36 mm). Determination of
misregistration shall be made using "regfstration coupons” (design optional)
incorporated by the manufacturer into the fabricated panel. As an alternate,
misregistratfon may be determined using hole pattern accuracy (see 3.5.2) as basic
Jocation and evaluating land to hole relationship, minimum annular ring measurements,
or through microsection measurements in accordance with 4.8.3.5.

3.5.7 Annular ring {external). When evaluated fn accordance with 4.8.3.6, the
minimum external annular ring shall be in accordance with the following. A 20
percent reduction of the minimum annular ring specified in 3.5.7.! and 3.5.7.2, due
to defects such as pits, dents, nicks, pinholes or splay in the annular ring of
isolated areas is acceptable. }

3.5.7.1 Annular ring (unsupported hole). The minimum annular ring for an
unsupported hole shall be 0.0I5 inch (0.38 mm). The annular ring may be less than
the minimum providing the land §s anchored hy the use of anchoring spurs or if the
tand is elongated providing an equivalent soldering surface.
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3.5.7.2 Annular ring {plated-through hole). The minimum annular ring for a
lated-through hole In type ?, and external layers of type 3 and type 4 shall be
8.005 inch (0.13 mm). The minimum annular ring for functional {internal lands on type
3 and type 4 shall be 0.002 inch (0.051 mm).

3.5.8 Adhesive on lands. Unless otherwise specified {see 6.1), extruded adhesive on
lands, when examined in accordance with 4.8.3.7, shall not be within efther 0.006.
inch {0.13 mm) (for plated-through holes) or 0.010 inch (0.25 mm) {(for unsupported
holes) of the component hole (see figure 1).

LAND

ACCESS HOLE "Ar -
— - — - —
Y ”~ ~ \\
/ N, _—TERMINAL / . / .
[ \ HOLE \ \ .
I 1 ~ ADHESIVE l
\ ! /
\ / /
\“\h~__*", — \\\H__-"
NO ADHESIVE ON LAND . MORE THAN .005(.13mm). -LESS THAN .005(.13mm)
(PLATED-THROUGH) OR (PLATED-THROUGH OR
.010(.25mm) 0 (.25mm)
(UNSUPPORTED) (UNSUPPORTED)
DESIRED | ACCEPTABLE NOT ACCEPTABLE

FIGURE 1. Adhesive on land.

3.5.9 Coverlayer.

3.5.9.1 Coverlayer separation {see fiqure 2). When flexible and rigid-flex
printed-wirTng 15 examined in accordance with 4.8.3.8, there shall be no coverlayer
separation in excess of that allowed in the following: '

a. At random locatfons away from conductors {1f each separation 1s no larger
than 0.010 square inch {(0.65 sq mm} (approximately 0.100 inch diameter), and
is not within 0.040 inch (1.0 mm) of the board edge or on access hole edge.
The total number of the above separations shall not exceed three in any one
square inch of coverlayer surface aresz.

b. Albng conductor edges, providing, the total separation does not exceed
either 0.02 inch (0.051 mm) in width or 20 percent of the spacing between
adjacent conductors, whichever is smaller.

¢. There shall be no coverlayer delamfnation along the outer edges of the
coverlayer (see 2.4.1) '

3.5.9.2 Coverlayer wrinkles. Wrinkles in the coverlayer, when examined 1n
accordance with 4.8.3.9, shall be acceptable provided the requirements of 3.5.9.1
are met. ' )

4 £ a9 N mnamanT o .
3.5.9.3 (overlayer access holes. When ess
c

insulating cover at each component hole locatfon are specified, registration shall be
such that the diameter of the access hole, when measured in accordance with 4.8.3.10,
shall not reduce the minimum annular ring below the 1imits specified in 3.5.7 (see
figure 3). In those cases where anchoring spurs are attached to the land, they shall
be lapped by the coverlayer. When anchoring spurs are not used with unsupported
holes, the-coverlayer shall overlap the land a minimum at .0l0 inch.

n individu

-t

holes through the
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8 g O

NO _DELAMINATION

LESS THAN .010 SQ INCHES (.65 SQmm)

[’ ACCEPTABLE

—(SSS)=SPACE BETWEEN

O ' CONDUCTORS
_\f_

EITHER LESS THAN
.020(.5imm) WIDE OR
LESS THAN 20%
OF(SSS) WHICH EVER IS
SMALLER

ATER THAN .04 0(1.02mm)
FROM EDGES

GREATER THAN.OIO SQ INCHES(.65SQmm)

/ O/ (SSS)= SPACE BETWEEN
5 ‘

CONDUCTORS
©
© =3) NOT ACCEPTABLE
Q GREATER THAN 20%
o O OF(SSS)OR
GREATER THAN 020

i {.5Imm)
BRIDGING

LESS THAN .040(1.02mm) FROM EDGES

FIGURE 2. Separation.
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3.6 Physical requirements.

3.6.1 Solder mask cure and adhesion. When tested in accordance with 4.8.4.1; the
cured solder mask coating shall not exhibit tackiness, blistering or delamination,
and the maximum percentage of cured solder mask 1ifted from the surface of the base
m:tﬁrial, cenductors, and lands of the coated printed board shall be in accordance
with table V.,

TABLE V. Adhesion to rigid areas of type 4 boards. 1/

I MATERIAL | MAXTMOM PERCENTAGE OF LIFTING |

] T NON-WECTING METALS T MELTING METALS T
| | ]

I | T

| Bare copper | 5 | -

| Gold or Nickel | 10 | 5 |-
| Tin/Lead Plating | --- ] 10 ]

| Reflowed Tin/Lead ] - ] 10 |

} Base laminate { 5 { 0 :

/ Test coupon or production board.

3.6.2 Plating adhesion. When tested as specified in 4.8.4.2, there shall be no
gagtgcles or conductor patterns removed from the board except for overhang allowed by

3.6.3 Conductor edge overhang. When boards are tested in accordance with 4.8.4.3,
there shaTl be no overnhang on conductor edges plated with fused tin/tead alloy or
solder coating. Conductors plated with other than these metals may have a maximum of
0.001 inch (0.3 mm) of overhang.

3.6.4 B8ond strength (unsuEported holes). When type 1 flexible printed-wiring is
tested in accordance with 4.8.4.4, the unsupported land shall withstand five pounds
pull or 500 PSI, whichever is less, after subjection to five cyclies of solidering and
unsoldering.

3.6.5 Folding flexibility.

3.6.5.1 Folding {certification). When flexible and rigid-flex printed-wiring is
tested in accordance with 4.8.4.5, the coupon shall withstand 25 cycles of fold. -
There shall be no evidence of degradation or rejectable delamination. After
completion of the folding test, the coupon shall be tested for electrical defects in
accordance with 3.8.3. see 3,.5.9.1 and 3.5.9.2)

2.6.5.2 Folding (group B for tvpes 1 and 2, group C for types 3, 4 and 5). When
flexible and rigid-flex printed-wiring is tested in accordance with 7.0.%8.5, the
board shall withstand a number of folding cycles specified on the master drawing.
There shall be no evidence of degradation or rejectable delamination. After :
completion of the folding test, the board shall be tested for electrical defects in
accordance with 3.8.3 {(see 3.5.9.1 and 3.5.9.2). Separation shall not occur after
exposure to the folding flexibility test specified in 4.8.4,5. There shall be no
propagation of the separation in the continuous flex area after exposure. The number
of folding cycles shall be 25 cycles when not specified on the master drawing. The
mandrel size for types 1 and 2 shall) be twelve times the sum of the total ply
thickness reduced to the nearest 1/8 inch. The mandrel size for types 3, 4, and 5§
shall be twenty-four times the sum of the total ply thickness reduced to the nearest
1/8_inch. The mandrel shall not be Tess than 1/8 inch.

+3.6.6 Flexibility endurance,.

3.6.6.1 Endurance {certifjcation}. When flexible printed-wiring is tested in
accordance with 4.8.4.6, the coupon shall endure 100,000 cycles. There shall be no
evidence of electrical discontinuity, short ¢circuits, degradation or rejectable
delamination. After completion of the endurance test, the coupon shall be tested for
electrical defects in accordance with 3.8.3. (see 3.5.9.1 and 3.5.9.2)
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3.6.6.2 Endurance {(group B for types 1 and 2, group C for types 3, 4, and 5).
When flexibTe printed-wiring 15 tested In accordance with 4.8.4.b, there shall be no
evidence of electrical discontinuity, short circuits, degradatfon, or rejectable
delamination. The number of flexing cycles, flexfng rate, and points of application
of the flexing shall be specified on the master drawing. After completion of the
endurance test, the board shall be tested for electrical defects 1n accordance with
3.8.3. (see 3.5.9.1 and 3,5.9.2) The number of flexing cycles shall be 100,000
cycles when not specified on the master drawing. The mandrel sfze for types 1 and 2
shall be twelve times the sum of the total ply thickness reduced to the nearest 1/8
{nch. The mandrel size for types 3, 4, and 5 shall be twenty-four times the sum of

e omccamad 10 2 ok T h o —oemdomm =TT e [N
LT NEAred»L /0 100, INneE manarci spatt 0w Ve

T T o "
vne total piy LODIVCRNES> regucead
h.

less than 1/8 inc

<
or

3.7 Construction integrity through microsection examination.

3.7.1 Plated-through hole. The three plated-through holes shall be examined in
the vertical cross-section in accordance with 4.8.5.1, Figure 4 shows the
plated-through hole structure evaluation zones; the three zone A areas shall be used
to evaluate plating integrity and related measurements, the two zone B areas shall be
used to evaluate laminate integrity and related measurements. Layer to layer
misregistration shall not exceed the limits specified in 3.5.6. There shall be no

- ¥ ==

conductor interfaces (see figure 5}, The extremities of nafliheading (including
foil) shall not exceed one and one-half times the foil thickness (see figure 5).
Nodules, plating folds, or plated glass fiber protrusions in the plated-through hole
shall be considered acceptable provided the hole diameter and plating thickness is
not reduced below the minimum requirements of the master drawing. Plating shall
conform to the thickness regquiremeats of 3.7.2, and shall be continuous, except for
allowable plating voids (see 3.7.3). Laminate voids (see figure 8) shall not exceed
the 1imits specified in 3.7.9. Resin recessfon noted after thermal stress (see
figure 4) shall not be cause for rejection. Prior to thermal stress, resin recession

shall not exceed the 1imits specified in 3.7.9,

3.7.1.1 Heat-sinking planes. When examined {n accordance with 3.7.1 the minimum
dielectric between the plated thru hole and the metal-core shall be .0035 minimum.
When tested in accordance with 4.8.6.3.3 the insulatfon material used for hole-fill
dielectric shall provide an insulation resistance between the core and i{nsulated
ptated thru holes greater than 100 Megohms.

3.7.2 Plated deposits or coating thickness. Unless otherwise specified on the
master drawing plTated deposTts or coating thickness shall be in accordance with table
¥I and examfned in accordance with 4.8,5.2. Plated deposits that are limited to
areas other than {n plated-through holes or are Yess than 0.000030 inch (0.00076 mm)
shall not be measured by metallographic technfcs and shall be measured by electronic
or chemical means.

TABLE ¥I. Plating or coating thickness.

{ PTating material { Surface and thru-hoTe plTating thickness (fnch!{
I T - T
{ Electroless copper | sufficifent for subsequent electrodeposition |
| Electrolytic copper 1/ | 0.001 minimum {0.03 mm) =
| Gold | 0.000050 minimum (0.0013 mm) |
| Nickel | 0.0002 minimum {0.005 mm) i
| Tin/Lead, fused 2/ ] 0.0003 minimum {0.008 mm) at the surface I
| o | 0.0001 mintmum {(0.003 mm) inside the hole {
| Solder 2/ 3/ | 0.0003 minimum (0.008 mm) at the surface I
| ’ 0.0001 minfmum {0.003 mm) inside the hole :
I .

1/ Average value {in no case may the thickness be less than 0.0008 inch (0.020 mm)
at any isolated area, excluding void areas acceptable. under paragraph 3.7.3.

2/ Thickness shall be measured at the crest of the conductor or at the crast in the
hole, as applicable. In the hole other than at the crest, minimum
plating/coating thickness shall be copper coverage.

3/ Surface mounted component land patterns shall require additional coating. The

minimum thickness of solder coating on these land patterns shall be

0.0008 inch (0.020 mm). A U
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Type of Deficiency
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y; COPPER CRACKS

EXAMPLE (TYPE 2)

CRACKS

NODULES

NAIL HEAD
—

EfSEPARATION
cg+="RESIN SMEAR

s .

|

EXAMPLE (TYPE 3)

< GLASS FIBER PROTUSION

Type(s) of Board to Which Deficiency Applies

Cracks

Nodules

Nail head

Separation

Resin smear

Glass fiber protrusion

2, 3, 4
2, 3, 4

W L
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FIGURE 5. Workmanship (illustration of plated-through hole deficiencies).
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FINAL PLATING AS SPECIFIED
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FIGURE 6.

Plating thickness.
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3.7.3 Plating voids. When examined ifn accordance with 4.8.1 and 4.8.1,2 the
plated-through Eole 5hall not exhibit more than three plating voids. The combined
length ¢f the voids shall not exceed five percent of the total wall length; the
combined area of the voids shall not exceed ten percent of the surface area of the
total barrel surface. MNo voids are allowed at the interface with a conductor or on
both sides of a hole in the same plane (see figure 4}. ‘

3.7.4 Conductor thickness. The conductor thickness on flexible and rigid-flex
p;igt:déuirfng shall be as specified on the master drawing and examined in accordance
wit .8.5.4.

3.7.5 Etchback or resin smear {(types 3 and 4). Flexible and rigid-flex
printed-wiring shall be {ree of smear.

3.7.5.1 Etchback. When etchback is specified on the master drawing and examined
fn accordance with 4.8,.5.5, the etchback shall not exceed 0.003 inch {0.08 mm) or be
less than 0,0001 inch (0.003 mm) with 0.0005 tnch (0.013 mm) being a preferred value
for etchback when measured at the {nterlayer connectfon. The etchback shall bpe
effective on at least the top or bottom surface of each internal conductor.

3.7.5.2 MNegative etchback. A negative etchback of 0.003 inches maximum shall be
alliowed providing that the specimen shall meet the requirements -of 3.7.12 following
~the thermal stress test. L

3.7.5.3 Hole cleaniné. When etchback s not specified on the master drawing, the
hole shall be cleaned to meet the requirements of 3.7.5.

3.7.6 Undercutting. When examined in accordance with 4.8.5.6, undercutting.at
each edge of the conﬂuctors shall not exceed the total thickness of ‘clad’and plated
copper. ‘ Do PRI
3.7.7 Annular ring {internal). When examined in accordance with 4.8.5.7, the
minimum annular ring for internal lands for type 3 flexible and type 4 rigid-flex
shall be 0.002 1nch (0.05 mm). A 20 percent reduction of the minimum internal
annular ring specified in 3.7.7, due to dents, nicks, and pinholes 1s acceptable.

3.7.8 Dielectric layer thickness. Unless otherwfse‘speéifiéd on the master
drawing, the minTmum diéTectric thickness shall be as defined in 3.7.8.1 and 3.7.8.2
when measured between metallic peaks in accordance with 4.8.5.8.

3.7.8.1 Rigid dielectric materfal (see 3.3.1). When rigid laminates are specified
on the master drawing, there shall be a minimum thickness of 0.0035 inch (0.089 mm)
of dielectric materfal between the consecutive conductor layers, when cured. The
dietectric material shall be comprised of 1aminate, prepreg and laminate, or multiple
layers of prepreg. There shall be no less than two sheets of prepreg used between
each pair of adjacent conductor layers.

3.7.8.2 Flexible dfelectric material (see 3.3.3 to 3.3.7). W¥hen flexible
dielectiric materfals are specitied on the master arawing, finished type 2, 3, 4, or §
printed-wiring shall have a minimum thickness of 0.0015 fnch (0.038 mm) of dielectric
mater{al between the consecutive conductor layers, when cured. The flexible
dielectric shall be comprised-of insulation material, adhesi{ve, coverlayer, or any
combination thereof.

3.7.9 Laminate voids. When examined in accordance with 4,.8.5.9, finished flexible
and rigid-fTex printed-wiring shall have no delaminations {in excess of that allowed
in 3.4.3), Laminate volds with the 1ongest dimension of 0.003 inch (0.08 mm) or less .
shall be permitted (see figure 8). Resin recession at the outer surface of the
plated-through hole barrel shall be permitted provided the maximum depth as measured
from the barrel wall does not exceed 0.003 fnch (0.08 mm} and the resin recession on
any side of the plated-through hole does not exceed 40 percent of the cumulative base
materfal thickness (sum of the dielectric layer thickness being evaluated) on the
side of the plated-through hole being evaluated (see figure 8).
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FIGURE.7. Typical plating voids.
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FIGURE 8. Veids {laminate).
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3.7.10 Lifted lands {prior to thermal stress, rework simulation, or bond
strength).” When flexible and rigid-Tlex printed-wiring is examined as specified in
7.8.5.10, there shall be no lifted lands on the {as recefved) microsection
specimens. As received meaning subsequent fusing hut prior to thermal stress, rework
sfmulation, or bond strength.

3.7.11 Rework simulation, plated-thru holes. Types 2, 3, or 4 flexible and
rigid-flex printed-wiring shall be tested and examined in accordance with 4,8.5.11,
after the fifth cycle of soldering and unsoldering of the test wire, the
plated-through hole shall exhibit no plating or conductor cracks, {h1istering or
delamination in excess of that allowed in 3.4.3). Measling shall not exceed the
class 3 allowances of IPC-R:600. Laminate voids in zone B of figure 4 less than .003

_inches (.08 mm) are permitted provided all minimum dielectric requirements are met.
Laminate voids are not evaluated in zone A. Laminate voids greater than .003 inches
(.08 mm) inches that extend into both zones, shall be cause for rejection,

3.7.12 Thermal Stress.

3.7.12.1 Thermal stress (type 1). When tested as specified in 4.8.2.7 and
examined in accordance with 4.8.1, type 1 printed-wiring specimens shall exhibit no
cracking, separation of plating and conductors, lifted lands in excess of that
allowed in 3.7.13, blistering or delamination in excess of that allowed in 3.4.2.

3.7.12.2 Thermal stress (type 2, 3, 4, and 5). When a type 2, 3, 4, or 5§ specimen
js tested in_accordance with #.8.2.7 and visually examined fn accordance with 4.8.1,
the specimen shall exhibit no cracking, separation of plating and conductors,
blistering or delamination in excess of that allowed fn 3.4.2 Measling shall not
exceed the requirements of IPC-A-AN0, c¢lass 3. When examined in microsection as
specified in 4.8.2.7 there shall be no cracks fn the plating or in the internal
foils. Laminate voids in Zone B {see figure 2) with the longest dimension of 0.003
inch (0.08 mm) or less shall be permitted provided the conductor spacing 1s not
reduced below the minimum dielectric spacing, laterally or vertically, as shown on
the master drawing. Resin recession at the outer surface of the plated-through hole
barrel shall he permitted and 1s not cause for rejection.

3.7.13 Lifted lands (after thermal stress rework simulation, or bond strength).
When flexiBTe and rigid-flex printed-wiring specimens (which have heen subjected to
thermal stress, rework simulation or bond strength) are examined in accordance with
4.8.5.13, the maximum allowance of 1ifted land from the hase material to the outer
lower edge of the land shall be 0.001 inch (0.03 mm) on both sides of the hole.
Thaere shall be a minimum 50 percent of .the land bonded for each side of the hole.
(See figure 9}.

3.7.14 Hole solderahflity. When flexihile and rigid-flex printed-wiring specimens
are tested In accordance with 4,8.2.7 and examined in accordance with 4.8.5.14, the
specimens shall exhibit proper wetting of the wall of the plated-through hole and the

assocfated land. Solder shall fill the plated-through hole, wetting the entire
walls, and shall extend outward completely around the hole, wetting the land.

3.8 Electrical and environmental requirements.

3.8.1 Moisture and insulation resistance. When tested in accordance with 4.8.6.1,
the specimen shall not exhibit (Blistering, measling, or delamination in excess of
that allowed in 3.4.3), (bow in excess of that allowed in 3.5.3}, and shall have a
minimum of 500 megohms of resistance between conductors.

3.8.2 Dielectric withstanding vo
1

a A s TRSReS—TT

tage. When tested in accordance with 4.,8.6.2.1
or 4.8.6.2.2, there shail be no hove

jer, sparkover, or breakdown.

3.8.3 Circuitry.

3.8.3.1 Circufit continuity {certification). For certification testing, the
circuit contTnufty Test shall be 1n accordance with 4.8.6.3.1 and there shall be no
open .circuits in the specimen.

3.8.3.2 Circuit continuity (production). For production testing, the circuit
continuity test shall be in accordance with 4.8.6.3.2 and there shall be no open
circuits in the flexible and rigid-flex printed-wiring.
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FIGURE 9, Lifted lands.
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3.8.3.3 Insulation resistance {circuit shorts). When tested in accordance with
4,8,6,.3.3, the TnsuTation resTstance between mutually insulated conductors shall be
greater than 100 megohms. -

cordance with 4.8.6.4, the specimen shall
nd shall exhibit no evidence of rejectable
oards shail exhibit no bDlistering,

cess of that allowed in 3.4.3.

3.8.4 Thermal shock. When test

3.8.4 10ck. ted
meet the circuitry requirements of 3.
delaminatfon. The rigid areas of typ
measling, crazing, or.delamination in

in ac¢
8.3 a
edb
exc

3.8.5 Clean1iness. When tested in accordance with 4.8.6.5, flexible and
rlg'lu fiex printed-wiring shall be free of ionic and other contaminants. In the case
_of type 4 and. 5 rigid-flex printed-wiring requiring permanent solder mask coating,
the uncoated boards shall be free of jonic contaminants and other contaminants prior

to the application of solder mask coating.

3.8.5.1 Resistivity of solvent ‘extract {see 6.3). When noncoated [txpé 4 and 5

rigid area) rigid-fiex printed-wiring 1s tested in accordance with 4.5.6.5, the
resistivity shall not be less than 2 x 10° ohm-cm (or equivalent). The equivalent
test method and  factors specified in . 6.3.1 may be used 1in Tieu of the method
specified in 4.8.6,5. Other equivalent test methods not specified in 5.3.1 may be
used in 1ieu of 4.8,.6.5 only when specifically approved by the government procuring
activity. Such approval will be determined on the basis that the alternate method fs-
demonstrated to have equal or better sensitivity and employs solvents with the
ibélétg to dissolve flux residue "as ‘does the alcohol-water solution specified in

ible and rigid-flex printed-wiring shall not be repafred. The

3.9 Re g afrs. Flex
hasea, conductor pattern, or rnunr1auar ¢hall not be repaired.

4, QUALITY ASSURANCE PROYISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase order, the supp]ier HE responsible for the performance of a11 inspection
requirements as specified hevein. Except as otherwise specified in the contract o
order, the suppliier may use his owh or any other facilities sujtable for the
performance of the inspection requirements specified herein, unless disapproved by
the Government. The Government reserves the right to perform any of the inspections
set forth in the specification where such inspections are deemed necesary to assure

supplies and services conform to prescribed requirements.

4.1,1 Test equipment and inspection facilities., Test and measuring equipment and
inspection facilities of sufficient accuracy, quality and quantity to permit
performance of the required inspection shall be established and mafntained by the
contractor. The establishment and maintenance of a calibration system to control the
accuracy of the measuring and test equipment shall be in accordance with
MIL-STD-45662. Certified suppliers shall implement and maintain an inspectfon system
which meets the requirements of MIL-1-45208 - Inspection System Requirements. The
certified manufacturer is responsfble for the quality of product or service provided.

4.2 Classification of inspections. The inspections specified herein are

oSS LRS- L]

classified as follows:

a. Materials inspection {see 4,3},
b. Certificatfon inspectfon (see 4.5).
c. In-process inspection {see 4.6).

d. Quality conformance inspection (see 4.7}.
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4.3 Materials inspection. Materials inspection shall consist of certification
supported by verifying data that the materfals 11sted in table VII, used in
fabricating the boards; are in accordance with the referenced requirements or
reference specifications including quality assurance provisions as applicable prior

+n cnrh Fahniratd
Y O SuLva Tauricawi

~n
Vil

4.4 1Inspection conditions. Unless otherwise specified herein, all {inspections
shall be performed in accordance with the test conditions specified in the “"General
Requirements" of MIL-5TD-202.

4.5 Supplier's certification inspection. Suppiier's certification inspection
shall be performed at a Taboratory acceptable to the Government (see 6.5) on test
specimens produced with material, equipment, and procedures that wil) be used in
subsequent production.

4.5.1 Sample test specimens. Sample test specimens shall conform to the following
for the type shown. Solder mask shall not be applied to the test specimen;
stiffeners are not required. Test specimens shall meet the requirements specified in
master drawing IPC-B-29/50884, as shown in the appendix.

TABLE VII. Materials inspection.

1 ) Requirement ] AppTicable
: Material : paragraph } specification
IMetaT-cTad Taminate T 3.3.1 —{ WILC-P-13939
|Preimpregnated bonding material (prepreg) | 3.3.2 | MIL-P-13949
iIFlexible clad dielectric I 3.3.3 i IPC-FC-241
| Insulation material | 3.3.4 i IpPC-FC-231
{Coverlayer | 3.3.5 | IPC-FC-232
[Shielding material | 3.3.6 | Master drawing
iAdhesfves {flexible) i 3.3.7 | IPC-FC-233
-1Stiffeners | 3.3.8 | Master drawing
i | [ MIL-STD-2118
|Copper Foil | 3.3.9 | IPC-CF-150
|Plated deposits I 3.3.10 | Master drawing
| | i MIL-STD-2118
|Solder | 3.3.11 | QQ-5-571
ISotder flux I 3.3.12 | MIL-F-14256
{Solder mask | 3.3.13 | 1PC-SM-840
r 3.3.14 ; N/A

T Y S — i —— —— T — — A et et ] e v b+

;Marking ink

4.5.1.1 Sample size. The supplier shall produce six test specimens, four test
specimens shaii be tested at a Taboratory acceptabie to the Government. Two unused
test specimens shall be filed and retained as reference samples by the supplier for a
period of twelve months. The test report shall be submitted to the cognizant
certification organization (see 6.5.1) for verification and approval.

4,5.2 Certification 1nspection. Certiffcatfon inspection shall consist of the tests
and inspectfons specified in table VIII. - )

4.5.3 Extent of certification. Certification of a particular type will be extended
to cover all conductor patterns of that type produced. Certification of type 4
products shall be extended to cover a1l other types. Certification of type 3 products
shall be extended to cover types 2 and 1. Certificatfion of type 2 shall be extended to

cover type 1. Certification to type 1 shall apply only to that type. Certification of
any type shall be extended to cover the approved type with a stiffener or solder mask.
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NOTE: When certifying for type 2, 3, 4, or 5, a type 1 shall also be submitted at the same
time. Certification of etchback boards shall be extended to cover nonetchback boards.
Nonetchback board certification shall not be extended to etchback boards.

4.5.4 Failures, One or more failures shall be cause for refusal to grant certification
approval,” Fallure criteria for specimens shall be as specified in the applicable requirement

paragraph.
TABLE VIII. Supplier certification inspection.

| Inspection IRequirement |Method ICertification {Test coupon by | Whole |
| | paragraph |paragraph [test specimen IBoard type 1/ 4/ | specimen|
| | i fnumber {1 2 3 45 ! }
i i i i{see 4,5.1.1) i 1 i
| | | - | i ]
I Materfal | 3.3 thru | 4.3 i [Supplier I ---
| | 3.3.14 | | lcertification ] |
{Visual: 1 | ] | | |
| Edges | 3.4.1.1 | 4.8.2,1 |1, 2, 3, 4 b- - - - - | X |
| (Flexibie) | i | { ] |
| | | ] | | I
| Edges | 3.4.1.2 ] 4.8.2.1 |1, 2, 3, 4 - - - - - | X |
| (rigid) | | : | | | |
| | | i | | |
| Surface | 3.4.2 | 4.8.2.2 11,2,3,4 b= = - = = 1 x |
=Imperfections } 5 = } : }
| Subsurface | 3.4.3 ! 4.8.2.3 | 1,2, 3,34 - - - - - | X |
| Imperfections | | 1 . l I l
| _ b N ! ! |
| Marking i 3.4.4 i 4.8.2.4 1,2, 3,4 S X i
| (missing [ | { | I |
;and Tegib111ty)} } } I : {
| Workmanship | 3.4.5 | 4.8.2,5 l 1, 2, 3, 4 } - - - - - { X =
| | | ’ | | |

| Surface | 3.4.6 1 a.8.2.6 | 1 -4 - - - - | - |
{solderabﬂity } |l ll : l {
| Thermal | 3.4.7 | 4.8,2.7 | B-3 - - - - | - |
| stress ] | | ] I ]
i {type 1) i i i i | |
| | | | | [ |
|Dimensional: | | | ] | I
| Hole | 3.5.2 | 4.8.3.1 |1,2, 3, 4 1l - - - - - | X 1
| pattern | | | | | |
| Accuracy | | I f ! |
] | i | i | i
| Bow and | 3.5.3 | 4.8.3.2 {1,2,3,4 - - - 22 | X !
| twist | | | ] | |
| | ] i | | i
1 Conductor | 3.5.4 | 4.8.3.3 1,2, 3,4 | E-5 E-5 E-5 E-5 E-5 | |
| spacing | | | | E-3 E-3 E-3E-3E-3 | --- |
| l | l | E-1 E-1 E-1 E-1 E-1 | |
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- Continued.

Suppiier certification inspection

TABLE VIII.

N S Nw e

! toact cnariman
number

|{see 4.5,1.1)

|

ICertification

paragraph

TRequirement

Inspection
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' ' 1 ' ] i t
' b ' [ ) ' 1
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TABLE YIITI. Supplier certification inspection - Continued.

Inspection

[Requirement

paragraph

TMethod
|paragraph

[Certification
|test specimen

|number

|{see 4.5.1.1)

[Test coupon by
IBoard type 1/ 4/
1 2 3 45

I
|
|
|
|
I
]
|
l
|
|
|
|
|
|
|
|
|
1
:
|
|
|
|
1
|
|
|

thickness

Plating
voids

Conductor
thickness

Etchback
{when
required)

Undercutting
Annular

ring
{1nternal)

1Dietectric
[Nayer
]thickness:

o . e e . i e e A e i S b e o e e s e e St P P S e . P e

Rigid
material

Flexible
material

Laminate
voids

Lifted

{as
{received)

Rework
sfmulation
(plated-
through
hole)

Thermal
stress
{types 2,

3, and 4)

Lifted
lands

Hole
solderability

Electrical
and
environmental

|
|
|
|
|
s
|
|
1
|
|
|
|
|
|
|
|
l
|
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
l
|
|
|

3.7.3

3.7.4
3.7.5

3.7.6
3.7.7

3.7.8.1
3.7.8.2
3.7.9

3.7.10

3..11

3.7.12

3.7.13

3.7.14

— " ———— — e T— A, ol okt S Tk, S gy W Al et e s e B e s e kel S s il S T . ST (o W o TR e, o e S el Skl ity S e S S ST T M T =t oo ] o St s

4,8.5.3

4.8.5.4

4.8.5.5

4.8.5.6
4.8.5.7

4.8.5.8
4.8.5.8
4,8.5.9

4.8.5.10

4.8.5.11

4.8.5.12

4.8.5.13

4.8.5.14

e i e . e S e A it e ki S . T i T W e e i T T . S — ) ———— —— — T — —— — — A T — —— o o o T S, T— o A a— — s— . o]

—
-
Y

e — i . — A — . S— A, SN T e, S el e e e kil el el S . e . e S BT T _—— T — —p——- q—p—p— D, S Yo ks e e Y S — —— —— f——r— — —— ]| m—— — —

A 1 a1
A-1 A=i A=
r

1
or or or o
A-5 A5 A-5 A-

=

0

o
g
™

I»

1

A-1 A-1 A-1 A-1 -
or or or or .
A-5 A-5 A-5 A-§ -

A-1 A-1 A-1 A-1 A-1

- - AlAYl -

- = A-1 A-1 Al

- A-2 A-2 A-2 -

- B-38-3B-3 -

T
!
|
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]
{
|
!
|
|
|
|
{
|
|
|
I
|
1
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i
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|
I
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|
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|
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|
|
|
|
|
I
!
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|
|
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I
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|
|
|
]
|
|
|
|
|
{
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|
!
[
I
l
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TABLE VIII. Supplier certification inspection - Continued.

Whole

Requirement IMethod ICertification |Test coupon by
specimen

paragraph iparagraph |[test specimen IBoard type 1/ 4/
| Inumber 11 2 3 45
|{see 4.5.1.1)

Inspection

Moisture E-5 E-5 E-5 E-5 E-B
and
insutation

resistance

|
l
3.8.1 4.8.6.1 I 1

Dielectric 3.8.2 4.8.6.2.1 E-5 E-5 E-5 E-5 E-5
withstanding

|
|
|
]
|

voltage |
|
Circuitry: |
i
4.8.6.3.1| p-3 0-3 -3 -3

4,8.6.3.3

3.8.3.1
3.8.3.3

Continuity

|
Insulation !
resistance
{circuit
shorts)

Thermal D-3 p-3 p-3 B-3

shock

Cleanliness
Adhesive on
land

Coverlayer
wrinkles

| Coverlayer
laccess

|

|Solder mask

} {type IV only)

|Flexible

| materfal

|

|Laminate voids - - <« Al Aa-l
4,.8,5.10 - - - A-1 A2l

4.8,5.13

|
|Lifted Tands .7.10

.7.13

W W

[
I
|
|
[
{
i
l
I
|
i
I
i
I
|
I
]
!
1
I
|
|
|
I
|
i
|
I
[
]
I
|
I
}
}
I
I
|
I
i
I
!
I
{
I
|
l
|
- B8-38-3B-38-3 =

T e e e e e T e e e e e et e e e et e e B . Bl e e e, o e e e b e e e o it ] i ]

I |
I I
I T
| |
I |
I I
I I
I |
I i
| |
i |
| I
i I
| |
| ]
| |
| I
| I
| |
I |
! [
i |
I |
| I
[ i
| |
| |
I |
1 |
I |
i |
| |
} |
[ I
| |
! |
| |
| |
! |
I |
l !
I |
| |
I !
I |
I {
[ l
| |

|
i
|
I
!
|
I
I
|
I
I
|
I
[
}
I
1
|
|
|
|
|
I
]
|
|
|
]
|
I
I

|
|L1fted tands
]

!

|
|
i
I
I
I
|
I
|
]
I
I
1
|
I
I
I
I
|
|
]
I
I
I
|
]
I
I
|
I
|
}
|
|
|
|
I
|
I
I
[
I
|
\
i

1/ See l.2.1.

2/ Measurement of each rigid section.

3/ One type 1 specimen shall also be submitted.
¥/ See figures 17, 19, and 22.

4.5.5 Retention of certification. To retain certification, the supplier shall forward a
report at 12-month intervals to the cognizant certification organization. The cognizant
c:rtification organization shall establish the initial reporting date. The report shall consist
of: :

a. A summary of the results of the tests performed for inspection of product for delivery
{group A} indicating as a minimum the number of lots that have passed and the number that have
failed. The results of tests of all reworked lots shall be fdentified and accounted for.

-
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b. A summary of  the results of tests performed for group B quality conformance
inspection tests performed and completed during the 12.month period. If the summary of the
test results fndicates nonconformance with specification requirements, and corrective action
acceptable to the procuring activity has not been taken, action shall be taken to remove
certification, )

c. A summary of the results of tests performed for group C quality conformance
inspection tests performed and completed during a 6-month period. Within the 12-month
interval, two group C summaries shall be submitted. If the summary of the test results
indicates nonconformance with specification requirements, and corrective action acceptable to
the procuring activity has not been taken, action shall be taken to remove certification.
Failure to submit the report within 30 days after the end of each 12-month {nterval shall
result in Toss of certification. In addition to the periodic submission of inspection data,
the supplier shall immediately notify the cognizant certifying activity when the inspection
data indfcates faflure of the product to meet the requirements of this specificatfon with
corrective action acceptable to the procuring activity taken (see 4.7.1.4.3}. 1In the event
that no production occurred during the reporting period, the supplier shall be required to
recertify {see 4,5). :

d. If the flex endurance has not been run for a one year period, the supplier shall
subm{t a Class B board to retain certification and endure 100,000 cycles.

4.6 In-process inspection. In-process inspection shall consist of the tests specified in
table 1% when permanent solder-mask coating is required.

- TABLE IX. In-process inspection.

T Inspection T Requirement I Wethod T
{ = paragraph ; paragraph =
| Conductor pattern (type 3 and 4, 1 3.5.5 | 4.8,3.4 T
| prior to Tamination) [ | |
[ PTating adhesion | 3.6.2 | 4.8.4.2 |
| | ] |
| Cleanliness and resistivity | 3.8.5 and | 4.8.6.5 |
| of solvent extract i 3.8.5.1 | {
| i I [

4.6.1 Sampling plan. - When permanent solder-mask coating is required, five rigid-flex
printed-wiring boards shall be selected from each 1ot and subjected to the test of table IX
immediately prior to permanent solder-mask coating. An {nspection 1ot shall correspond to
each production lot or each change of shift of work force, whichever occurs first.
Production lots may be grouped based on same materials, same type or types of interfacfial
connections and terminations, and same processing requirements.

4.6.2 Rejected lots. When a 1ot fs rejected as a result of a failure to pass a test
specified Tn table 1X the contractor shall withdraw the lot, take corrective action in
connection with the cleaning materials and procedures, reclean the. lot prior to application
of permanent solder-mask coating, and resubmit the Tot to the tests of table IX, Rigid-flex
printed wiring boards are not acceptable if the permanent solder-mask coating has been
applied to a contaminated surface.

4.7 Quality conformance inspection. Quality conformance inspection shall consist of
inspections or tests on the production boards and the quality conformance test coupon areay in
tables XI, XIT and XIII for groups A, B, and C [when required} inspections. Selection of
test coupons for testing shall be in accordance with tables XI, XII and XIII. Each
production board or panel of boards shall incorporate the quality conformance test coupon(s}
as specified on the master drawing. The location of test coupons shall be no closer to the
edge of the panel than the edge of the printed-wiring board to the edge of the panel. Unless
otherwise specified, test patterns used in performing group A fnspection and all unused
quality conformance test coupons shall be retained for one year. Unless otherwise specified,
qga]ity ggnfonuance test coupons used in performing group B inspection shall be retained by
the supplier.
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4.7.1 Inspection of product for delivery. Inspection of product for delivery shall consist of
groups A and B Tnspections. Except as specified in 4.7.1,4.3, delivery of products which have passed
?roup A inspection shall not be delayed pending the results of the group B inspection. When group C

nspection 1s required, the contract {purchase order) shall stipulate delivery restrictions.

4.7.1.1 Inspection Jot. An inspection 1ot shall consist of all boards fabricated from the same
materials, using the same processing procedures, produced under the same conditions within a maximum
period of one month and offered for inspection 4t one time, '

4,7.1.2 Group A inspection. Group A inspection shall éonsfst of the inspections specified in
table XI. One hundred percent {nspection shall be performed for thermal stress, {ncluding
plated-through hole and circuitry tests (see table XI).

4.7.1,2,1 Sampling plan. Statisticaz]l sampiing and inspection shall be in accordance with
MIL-STD-106 for general Tnspection level II except for small lot sampling. The small Yot sample size
shall be in accordance with table X for lots of 250 boards or less. For small lots, one or more
failures shall be cause for rejectfon. Resubmitted lots shall be inspected using tightened
Inspection. Such lots shall be separate from new lots, and shall be clearly identified as
reinspected lots. .
TABLE X. Small lot inspection plan.

'{ Lot size ! Sample sfze “{’

| Z to IS | 4 I

| 16 to 40 | 3 |

I 41 to 65 | 5 ]

| 66 to 110 I 7 |

| 111 to 180 | 10 |

l 181 to 250 | 20 |

] | |

TABLE XI. Group A inspection.
| Inspection [Requirement  [Mefhod | Production [Test coupon by II/7 1 AL {percent I
} {paragraph- }paragraph } . board ;board type Y/ T = defective) |
i | I { IT—2 3 & 5 1 major | minor |
| | | | | | | i
| | | | i I { |
IMaterial 3.3 thru | 4.3 | - | Supplier | - ] -
i 13.3.14 ] | | certification | [ |
[ [ | | | | | |
|V¥isual: | | | | | | I
| Edges 13.4.1.1 | 4.8.2.1 | X b - - - - - 1.0 4,0 1
| (flexible) | | | | | : |
| | | I | | | R
| Edges i3.4.1.2 | 4.8.2.1 | X f- - - - - ] 1.0 | 4.0 I
| (rigid) | | | | - | |
I | | I | " | S B
|Surface 13.4.2 14.8.2.2 | X - <« - - - | 1.0 | 4.0 |
limperfections | | | | | | A
| | | | | | ! {
|Surface 13.4.3 14.8.2.3 | X - - - - - | 1.0 | 4.0 - |
|imperfection | | | | | | N
| | | | { i | -
IMarking 13.4.4 14.8.2.4 | X - - - - - | 1.0 4.0 i
| (missing and | | I | | I
| legibitity) | i J | I I .
| I | I | | | |
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Group A inspection - Continued.

TInspection

IRequirement
iparagraph

[Method
jparagraph

Production
board

ilest coupon by
ihoard type 1/

17

AQL {percent
defective)

i1 2 3 4

major

miner

|Workmanship

|Surface
Isolderability

|Thermal stress

{type 1} 3/

Dimensiona]

Hole pattern
accuracy

Bow and
twist

Conductor
spacing

Conductor
pattern

Layer to
layer
registration

Annular ring
{external):

Unsupported
hole

DY adnd
rigvcu-

through
hole

Adhesive
on land

Coverlayer
separation

Coverlayer
wrinkles

Coverlayer
access holes

Physical:

Solder mask
{cure and
adhesion)

Plating
adhesion
{tape test)
37

Conductor
edge
overhang

3.4.5

3.4.7

w
U’\
+

w

|
I
1
13
[
13.
I
|
I
I
|
|
:
13.
[
I
13.
|
|
I
l

h!
U’\
O't

3.5.7.1

E T2
Pdedaf o

3.5.8
3.5.9.1
3.5.9.2

|
|
|
i
i
|
l
I
13
|
!
|
I
[
|
!
I
|
I
I
|
13.5.9.3
|
|
I
!
|3.
i
|
|
|
|
|
i
|
[3.
|
[
|
|

4.8.2.5
4.8.2.6

4.8.2.7

4.8.3.1

4,8.3.2

4,8.3.3

4.8.3.4

4.8.3.%5

4.8.3.10

4.8.4.1

4.8.4.2

4.8.4.3

.
w
-~
o

¥ - - -

|
|
|
i
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
i
|
|
|
[
[
|
|
|
|
|
|
|
|
|
|
|
1
|
l
|
l
|
i
l
l
|
|
I
|
|
|
|
|
| .
l .
2/ ¢ ¢ ¢
|
i
i
[
|
|
|
:

1.0
1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

et
.
-

1.0

1.0

1.0

1.0

1.0

[
|
]
|
I
|
I
I
I
i
}
|
|
I
[
I
[
i
|
|
|
I
]
|
}
|
[
|
|
i
|
|
}
i
!
I
{
i
I
|

4.0
4,0

4.0

4.0
4.0
4.0
4.0

4.0

4.0

F-
<

4.0

4.0

4.0

4.0

4.0
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TABLE XI. Group A inspection - Continued.

Production ITest coupon by 11/ AQL (percent

Inspection [Réquirement [Method i
board ~ Iboard type 1/ I defective)

}paragraph |paragraph

1 2 s 4% major | minor

—_—

[

|

|
Construction |
integrity 8/ |
(microsection |
examination) |
|

|

i

|

|

Plated- 4.8,5.1
through

hole

Plating or | 4.8,5.2
coating ]

thickness
Plating 4,8.5.3
voids
Conductor 4.8.5.4
thickness

Etchback 4.8.5.5

{when
required)
4.8.5.6

4.8.5.7

Undercutting

Annular ring
(internal)

Dielectric
1ayer
|thickness:

4.8.5.8
material

Flexible 4.8.5.8

PR

material

Laminate 4.8.5.9

|
|
|
|
|
t
|
|
|
|
Rigid I3.7.8.1
|
|
i
|
|
voids |
|
Lifted | 4,8,5.10
lands |
{as received}|
|
Thermal 13.7.12
stress |
{types 2, 3, |
4 3/ ]

Lifted
Tands

|
|
{
Hole 13.7.14
[
|
|
i
{

4.8.5.12

3.7.13 4.8.5.13

4.8,5.14
solderabil{ty

IElectrical and
levnironmental:
|

|
1
|
|
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
;
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!
|
1
|
|
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TABLE XI. Group A inspection - Continued.

T Tnspection [Requirement [Method [ Production [lest coupon by 117 | AQL {percent ]
; }paragraph |paragraph | board [board type 1/ — | defective) {

| | |
| ! | | T 2 3 & 5 major I minor |
[ I i | | | |
| | | | i | T
{Circuitry: 6/ | | | | l | 3
l - i { i ] 1 |
l Continuity I3.8.3.2 I 4.8.6.3.2 I 1/, 9/ : - - - = - { 100% 1inspection :
| Insulation [3.8.3.3 | 4,8.6.3.3 | 10/ - - - - - | 100% inspection |
| resistance | | l. - | l ]
| (ectreuit I i | | | | |
| shorts) | | | | | | |
1 I | | | | |

1/ See 1.2.1,

2/ Coupon C or Production Board for type 1.

3/ Based on a per panel basis.

%/ Coupon B or Production Board for type 1.

5 1.0%2 majoy 4.02 minor for type 1 or 2; 100% for type 3, 4, or 5.

%/ Based on each board produced.

T/ If required on the contract.

8/ 1 coupon per panel shall be microsectioned for Type 3 and 4 boards. The number of coupons to be
microsectioned for Type 3 and 4 boards. The number of coupons to be microsectioned for Type 2 boards
shall be based on a statistical sample per MIL-STD-105, general inspection level II of the number of
panels produced and shall meet an AQL of 2.5 percent defective.

9/ For types 1 and 2.

To/ For types 3, 4, and 5.

Ti/ See figures 17, 19, and 22.

4,7.1.2.2 Rejected lots. If an inspection 1ot is rejected, the supplier may screen out the defective
units and resubmit for reinspection. Resubmitted lTots shall be inspected using tightened inspection. Such
lots shall be separate from new lots, and shall be clearly identified as reinspected lots.

4.7.1.3 Group B inspection. Group B inspection shall consist of the examinations or tests specified in
table XII at a iaBorafory which has obtained iaboratory suitabilfty status from the cognizant certifying
activity (DESC-EQ). Group B inspection shall be made on sample units selected randomly from inspection lots
which have passed group A 1nspection.

TABLE XII. Group B inspection.

[Inspection TRequirementTMethod 1iest coupon by [ Production board [
| |paragraph |paragraph Iboard type 1/ 3/ | |
{ } } Il 2 3 45 !
[ Stiffener 13.3.8 [4.8.3.7 T ¥ F F F -—= |
i adhesion I | | | i
| | | L

! Marking ink 13.3.14 l14,8.4.8 - = - - - | X |
| : | | | A [
| Bond |3.6.4 14.8.4.4 B - - - - | - |
| strength | { | | I
| (type 1) | ] | | ]
| . | | | | |
| Folding 13.6.5.2 14.8.4.5 iIF F - - - | -—- |
] | B | [ i
| Flexibiiity {3.6.6.2 14.8.4.6 IF F - - - | —-— |
| endurance 2/ | | j ’ | |
i i | | | |
| Rework 13.7.11 14.8.5.11 f- B B B - | --- i
| simulation | ! | i |
| | | | ] {
| Moisture 13.8.1 j4.8,6.1 IE € E E E | -—- [
| and | | | | |
| insulation | j [ | |
| resistance | | | | |
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TABLE XII. Group B inspection - Continued.

[Inspection [Requirement|Method [Test coupon by [~ Production beard |
i {paragraph }paragraph |board type 1/ 3/ | }
| ! | T 2 3 4 5 [ l
| | | ] | l
] { | {E I [
! Dielectric 13.8.2 14.8.6.2,2 IE E E E E [ --- |
| withstanding | | | | I
| voltage i | | ] |
| | | | 1 !
| Cleanliness [3.8.5 and 14.8.58.5 - - -« =« - | X |
1 13.8.5.1 | | | |

1 I I | I

1/ See 1.2.1.
2/ For Class B boards only (see 1.2.2).
3/ see figures 17, 19, and 22.

4.7.1.3.1 Sampling plan. Two production boards of the most complex pattern of each type and their
assocliated quality conformance test coupons shall be se]ected from lots which have passed group A
inspection. The sampling shall be on a monthly basis. “Complex" shall refer to the materials
used;dielectric layer thickness; composite board thickness; number of layers; conductor widths and spacings;
intricacy of patterns; size, quantity, quality and positioning of holes; tolerancing of any or all of the
above; and all combinations of the above with respect to their manufacturing difficulty, and their effects
upon the consistent ability of the boards to meet the requirements of group B. Unless otherwise specified
by the precuring activity, "complexity" shall be determined by the manufacturer, using the definition of
complexity given above, subject to approval by the cegnizant inspection activity.

4,7.1,3.2 Failures. If one or more sample units fail to pass group B inspection, the sample shall be
considered to Tiave failed.

4,7.1,3.3 Disposition of sample units. Boards which have been subjected to and which have passed group B
inspection may be delivered on the contract or purchase order.

4.7.1.3.4 Noncompliance, Unless otherwise fndicated in the contract or purchase order, if a sample fafls
to pass group B inspection, the suppiier shall take corrective action on the materiais or processes, or
both, as warranted, and on all units of product which can be corrected and which were manufactured under
essential1y the same materials, processes, and so forth, and which are considered subject to the same
fatlure. Acceptance of the product shall be discontinued until corrective action, acceptable to the.
Government, has been taken. ~ After the corrective action hs been taken, group B inspection shall be repeated
on additional sample units (all fnspection, or the inspection which the original sample failed, at the
option of the Government). Group A {nspection may be reinstituted; however, final acceptance shall be
withheld until the group B reinspections.have shown that the corrective action was successful. In the event
of failure after reinspection, information concerning the failure and corrective action taken shall be
furnished to the cognizant inspection activity and the certifying activity.

4,7.1.4 Group C 1nspecticn. When specified by the contract or purthase ord er, group C inspection shall
consist of Tne 1nspection or test specified in tabie X111, Group C inspection shail be on sampie Uﬁifi
setected from fnspection 1ots which have passed groups A and 8 inspection.
TABLE XIII. Group C inspection.
[Tnspection |Requirement[Method [Test coupon by I Production board [
| Iparagraph |paragraph |board type 1/ 3/ | - |
] | l It 2 3 475 | |
| ' ! I I I ]
|Folding 13.6.5.2 14.8.4.5 !- - F F F | 2/ i
iflexibility 2/ 1 | | | |
- | | | |
IFTexibility 13.6.6.2 14.8.4.6 l- - fF F 7 1 2/ !
| | i - }
I |- | |

Iendurance =

1/ See 1.2.1.
Z/ Coupon F or Production board.
3/ See figures 17, 19, and 21,

4.7.1.4.1 Sampling plan. As defined in the contract or purchase order, every 6-month period, one
production board or the quality conformance test coupon specified in table XIII shall be selected from
Tots which have passed both groups A and B inspection and shall be subjected to the inspection or test
specified in table XIII.
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4,7.1.4.2 Disposition of sample units. Sample units which have been subjected to
group C inspection shall not be deTivered on the purchase order.

4,7.1.4.3 Noncompliance. Untess otherwise indicated in the contract or purchase
order, ff a sample fails to pass group C inspection, the supplier shall take
corrective action on the materfals or processes, or both, as warranted, and on all
units of product which can be corrected and which were manufactured under essentially
the same materfals, processes, and so forth, and which are considered subject to the
same faflure, Acceptance of the product shall be discontipued until corrective
action, acceptable to the Government, has been taken. After the correctfve action
has been taken, group C inspectfon shall be repeated on additfomal sample units (all
inspection, or the inspection which the original sample failed, at the option of the
Government). Groups A and B inspection may be refnstituted; however, final
acceptance shall be withheld until the group C reinspections have shown that the
corrective action was successful. In the event of faflure after reinspection,
information concerning the failure and corective action taken shall he furnished to
the cognizant inspection activity and the certifying activity. The noncompliance
shall be specified on the master drawing.

4.8 Methods of inspection.

4.8.1 Vvisual and dimensfional inspect Flexihle and rigid-flex printed-wiring
shall be Tnspected to verify that the de n, constructfon, physical dimensions,
marking, and workmanship are in accordance with the applicahle requirements (see 3.4,
3.5 and 3.5) and the master drawing (see 2.1). Features of the board shall he
{nspected usfng an optical apparatus or aid which provides a minfmum magnification of
3 diopters {approximately 3/4X). Referee inspection of board features shall he

accomplished at a magnificatfon of 10X,

]
w0,

4,8.1.2 Microsection examination. Microsection examinations (such as
plated-through hoie, plating thickness, fofl thickness, and so forth) shall he
accomplfshed by using methods in accordance with IPC-TM-650, method 2.1.1.

4.8.1.2.1 Microsectioning and examining. Specimens to be microsectioned shaii be
microsectioned 1A accordance with IPC-TH-%SO. Method 2.1.1. Plated-through holes
shall be microsectioned in the vertical plane at the center of the hole and examined
for foil and plating integrity at a magnification of 100X # 5%. Referee examinations
shall be accomplished at a magnification of 200X # 5 percent. Each side of the hole
shall be viewed independently. A minimum of one microsection containing at least
three holes shall be made for each sample tested. Examination for laminate
thickness, foil thickness, plating thfckness, solder coatings, lay-up orientation,
Jamfnating and plating vofds, and so forth shall be accomplished at magnifications
specified above. Plating thickness below 0.000030 fnch {0.00076 mm} shall not -be
measured using metallographic techniques.

4.8.2 VYisual inspections.

4.8.2,1 Edges {rigid and flexible) (see 3.4.1.1 and 3.4.1.2)}. 7The edges of
flexible and rigid sections shall be inspected in accordance with 4.8.1.

4.8.2.2 Surface imperfections (see 3.4.2). Surface imperfect?oﬁs shall be
inspected in accordance with 4.8.1. :

4,8.2.3 Subsurface imperfections {see 3.4.3). Subsurface imperfections shall be
inspected in accordance 4.8.1.

. 4.8.2.4 Marking {see 3.4.4). The marking shall be Inspected in accordance with
4.8.1.

4.8.2.5 Workmanship [see 3.4.5). Inspection of flexible and rigid-flex
printed-wiring for workmanship shall be inspected in accordance with 4.8.1.

4.8.2.6 Surface so1derab11ity.(see 3.4.6). Specimens shall be tested for surface
solderability 1n accordance with IPC-S-801.
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4.8.2.7 Thermal stress (solder float) (see 3.4.7 and 3.7.12). The specimens shall
be conditioned at o 0 or minTmum of si{x hours to remove -
mofsture. MNote: More complex specimens may require longer conditioning times.
After conditioning, place specimens in a dessicator on a ceramic plate to cool. The
specimens shall then be fiuxed (type RMA per MIL-F-14256) and floated in a solder |
bath of composition Sn 60, 62, or 63 percent maintained at 550°F # 10°F {287°C = £°C)
for a period of 10 seconds. Solder temperature shall be measured at a probe depth
not to exceed 1.00 finch (25.4 mm) from the molten surface of the solder. After
thermal stressing, place specimens on a piece of fnsulator to cool. Type 1 shall be
examined in accordance with 4.8.1 and meet the requirements of 3.4.7. Types 2, 3 and
4 shall be examined in accordance with 4.8.5.12 and meet the requirements of 3.7.12.

4.8.3 Dimensional inspections.

4,.8.3.1 Hole pattern accuracy (see 3.5.2). Hole pattern accuracy shall be
examined in accordance with 4.8.1.

4.8.3.2 Bow and twist (see 3.5.3). Bow, twist, or any combination thereof, shall
be determined by physical measurement and percentage calculation. The calculation
shall be based on the formula:

% = D x 100, where:
L

D = the measured deviation, worst case, of the board mounting
surface from a_true plane best approximating the mounting
surface. Use the cumulative plus and minus planer
deviations.

L = the measured breadth dimension of the board along the
direction of the board's greatest degree of curvature.

§.8.3.2.1 Practical measurement of “D". Stand the assembly on two extremeties
the board, at a zero planar reference. Rock the board so the two other points of
greatest deviation from zero are equally displaced from zero ("twist® predominant),
or rock the board so the other diagonal extremes closest to zero are equally .
displaced from zero (“"bow" predominant}. Measure the displacement from zero at the

point on the mounting surface farthest from zero.

o —d bbha mmmam 0wl -4 n £
Wi w
S

4.8.3.2.2 Practical measurement of "L".

a, Twist predominant; measure the diazgonal of the board along the direction of
greatest apparent curvature.

b. Bow predominant; measure the width or length of the board along the side most
greatly curved.

4,8.3.3 Conductor spacing (see 3,5.4). Conductor patterns shall be examined in
accordance with 4.8.1 and 4.8.5.1. :

4.8.3.4 Conductor pattern (see 3,5.5). Conductor patterns §h$11 be examined in
accordance with 4.8.1. .

4,8.3.5 Layer to layer registration (see 3.5.6). Layer to layer registration

shall be determined by visual evaluation of a minimum of two registration coupons,

positioned at diagonally opposing corners of the production panel. The design of the.

coupon is optional but shali be positioned. by the manufacturer within the accuracy
described for the production master (see MIL-5TD-2118). "When microsectfoning is used
to evaluate layer to layer registration {see figure 10), the layer to layer
registration shall bhe measured at a magnification of 100X £ § percent after vertical
microsectioning of two plated-through hole samples as detailed in 4.8.1.2.1. One
sampie shall be vertically cross-sectioned parallel to the board length, and one
vertically cross-sectioned perpendicular to.the board length. These microsections
shall be evaluated by computing the difference of certerlines of all lands of all
conductor layers shifted to extreme positions {see figure 10).

34
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4.8.3.6 Annular ring (external) (unsupported and plated-through hole) (see '
3.5.7). When examined In accordance thE {78.T, the measurement of the annular ring
on external layers is from the inside surface (within the hole) of the plated hole or
unsupported hole to the outer edge of the annular ring on the surface of the board

(see figure 10).

4.8.3.7 Adhesive on land (see 3.5.8). Examination for extruded adhesive on lands
shall be in accordance with #4.8.1.

4.8,3.8 Coverlayer separation (see 3.5.9.1). Examinatfon for coverlayer
separation shall be Tn accordance with 4.8.1,

4.8.3.9 Coverlayer wrinkles (see 3.5.9.2). Examination for coverlayer wrinkles
shall be in accordance with 4.8.1.

4.8.3.10 Coverlayer access holes (see 3.5.9.3), Examination of coverlayer access
holes shall be Tn accordance with 4.8.1. )

4.8.4 Physical inspections,

4.8.4,1 Solder mask cure and adhesfon (see 3.6.1). The premanency and adhesion of
iured solder mas 0 r1g1d-TTex printed-wiring sha be determined in accordance with

PC-SM-840, Testing shall be done prior to and subsequent to soldering using a RMA
flux (or equivalent) in accordance with MIL-F-14256 and defluxing using
Trichlorethane 1, 1, 1 (or equivalent).

4.8.4.2 Plating adhesion (see 3.6.2). A strip of pressure sensitive cellulose
tape conforming to type Z, cTass A of L-T-90, 1/2 inch wide and 2 inches long shall
be placed across the surface of the conductor pattern and pressed firmly to the
conductors eliminating air bubbles. A tab shall be left for pulling. The tape shall
be pulled with 2 snap pull at an angle of approximately 90° to the board. Tape shall
<

be appifed to, and removed from three different locaticns on csach Soard tested. Wb

edge board contacts are part of the pattern, at least one pull must be on the
contacts. Fresh tape shall be used for each puil. If overhang metal breaks off
(s1ivers) and adheres to the tape, 1t 1s evidence of overhang {(see 3.6.3), but not a
plating azdhesfon faflure (see 3.6.2), -

4.8.4.3 Conductor edge overhang (see 3.6.3). The extent of overhang, on
conductors plated with goTd, shall be determined by measuring the conductor width
before and after mechanically removing the overhang metal. 1If a referee test {s
required, cross-sectioning of the conductor shall be performed. The procedure for
removing gold overhang metal, for this test, shall be as follows:

a. Wet the board in tap water at approximately room temperature.

b. While wet, brush the board with a brass wire brush to remove the overhang
metal. Brush {n the direction of the functional line, using moderate pressure.

~4.8.4.4 Bond strength {unsupported holes) (see 3.6.4}. Three holes per coupon
shall be teSted. The inserted wire Jead shall have a diameter whose difference .
between the hole dfameter is no greater than 0.020 fnch (0.51 mm) or less than 0.010

fnch (0,25 mm). Insert wires in holes and solder by machéne or by hand, as
applfcable. .The wires shall not be clinched. Subject wires to five cycles of

unsoldering and soldering by hand after the inftial machine or hand soldering.
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During the five c¥c1es the wires shall be completely removed during each unsoldering
operation and replaced during each soldering operation. A 60-watt ctonventional
so1der1ng 1ron gperating at a rgduced voitage suff1c1ent to produce a t1p temperature
Ul 'vdu r I-U JUU I' lcof- l- tU LUU h}, bllall UE u;uu TUI I-lll'-' U"hUlUI‘.’lIIIg dll(l :t.nuernag
operation. The {ron shall be applied to the leads, not the foil, and shall be
applied only as long as 1s necessary to perform the unsoldering and soldering

operation. Following the fifth cycle, the flexible printed-wiring shall then be

clamped in the jaws of the bond tester. A pull at the rate of two inches per minute
shall be applfed to the wire on the Tand sfde (opposfte component side) of an
unsupported hole. The puil shall be appiied until the specified toad {see 3.6.4) s
reached. The tensile pull of 500 pounds per square fnch for a land shall be in
accordance with the following formula:

aL > 500 PsSI
T (d22 - d12)

where: gl hole diameter
d2 = land diameter
L = load

The load shall be applied perpendicular to the major surface of the land until the
required goundage is reached or a faflure occurs. Breaking of a wire, or wire

pullout shall not be considered as a failure, but the wire shall be resoldered and
nitllad amadn Td ehall ha saneddamaod 3 fafluma whan a2 Tand avaund an unceunnartad
pUI ICuUu a &V iiae a0 sfrfair VS LVNI21USi T4 o IgliuTw 'l'_HCll “ TN Wi VuWiiu Wi MITSWP YT ve W

hole is Toosened.

4.8.4.5 Folding flexibility (see 3.56.5}., The folding test shall be in a manner
shown in figuré Ii. The folding test requirements shall be as specified on the
master drawing, The min{mum parameters shall be specified:

a, direction of bend

b. degree of bend

¢. number of fold cycles

d. diameter of mandrel (for certification diameter of mandrel twelve times
overall material thickness for type 1 and 2 and twenty-four times overall

material thickness for types 3 and &}
e, points of application

A fold cycle shall be defined as taking one end of the specimen and folding it around
a mandrel and then unfold back to the original starting posftion, traveling 180° 1n
one direction and 180 1in the opposite directfon. A fold cycle may also be defined’
as folding {using opposite ends) the ends toward each other (fold the same
direction] and then unfold back to the original starting posftion, with each end
traveling 90° {n one directfon and 90" in the opposite direction. The specified
number of fold cycles shall be performed with the mandrel pTaced in contact with the
specimen on one side and then again with the mandrel placed in contact with the
cnpc{mpn on the nnnnq'lhs cfda. After rnmn1af‘lnn aof the fn'ldlnn test, hoth
directions. the flexibIe or rigid-flex printed-wiring shall be.tested for e1ectr1ca1
defects 1n accordance with 3.8.3.

4.8.4.6 Flexibility endurance {see 3.6.6). The flexibi1{ity endurance test shall
!n accordance with IPC-TH-6b0, Method 2.4.3.1. The following exceptions shall
i ; .

piy:

a. Universa] Mfg., Fatigue Ductility Flex Tester, Model! 2 FDF shall be used
fnstead of Model FDF-1.

b. Specimens to be tested shall be 1in accordance with Table VIII or XII, as
appiicabie.
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FIGURE 11, Folding test.
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The flexibility endurance test requirements for certification shall be as specified
in 3.6.6.1 and shall be as specified on the master drawing for group B tests. The
minimum parameters specified on the master drawing shall be:

a. Number of flex cycles.

b. Diameter of mandrel.

¢. Flexing rate.

d. Points of application.

e. Travel of loop {one inch minimumj.

After completion of the endurance test, the flexible printed-wiring shall be tested
for electrical defects 1n accordance with 3.8.3. The flexibility endurance test may
be performed using an alternate method specified in 6.4, ‘

4.8.4.7 Stiffener adhesion (see 3.3.8). Using a sharp instrument such as a
scalpel or razor blade, cut a qattern approximately one-half inch wide by three
inches long through the flexible printed-wiring to the stiffener so that
approximately half-way through the peeling operation the sample will be perpendicular
to the pull, Pul! at a rate of 2 *# 1/4-inch per minute. Take readings at the
beginning of the pull, middle and end of the pull and average these readings to
determine acceptability. The peel strength between the flexible printed-wiring and
the stiffener shall be a minimum 3 pounds per inch of width. o

4.8.4.8 Marking ink (see 3,3.14). Marking §nk used on flexible and rigid-flex
printed-wiring shall be tested in accordance with MIL-STD-202, Method 215A. There
shall be no evidence of physical damage and the marking shall remain legible.

4.8.5 Construction integrity inspections {(microsection examination)}.

4.8.5.1 Plated-through hole (seé 3.7.1). Plated-through holes shall be examined
and microsectioned 1n accordance with 4.8.1.2 and 4.8.1.2.1 and meet the requirements
of 3.7.1. :

4.8,.5.2 Plating thickness (see 3.7.2)., Plating or coating thickness on the
surface and™in the plated-through hole shall be examined in accordance with 4.8.5.1,
Plating or coating measurements in the plated-through hole shall be reported as the
average of three determinations per each side of the hole. Isolated thick or thin
sectfons shall not be used for averaging. Platings that are limited to areas other
than in plated-through holes or are less than 0.000030 inch {0.00076 mm) shall be
measured by electronic or chemical means.

4.8.5.3 Plating voids {see 3.7.3). Plating voids shall be examined in accordance
with 4 R E 1

H Telewaeas

4.8.5.4 Conductor thickness (see 3.7.4). Conductor thickness shall be examined in
accordance with 4.8.5.1.

4.8.5.5 Etchback or smear removal (see 3.,7.5). Etchback or smear removal shall be
examined fn accordance with 4.38.5.1, L

4.8.5.6 Undercutting (see 3.7.6). Undercutting shall be examined in accordance'
with 4.8.5.1,

4.8.5.7 Annular ring {internal) {see 3.7.7). The internal annular ring shall be

examined in accordance with 4.8.5.1 and measured as shown on figure 10. This
measurement shall apply to all internal lands, both s{des of the hole, for alt three

holes.

Source: https://assist.dla.mil -- B8wnloaded: 2016-11-03T17:20Z
Check the source to verify that this is the current version before use.




MIL-P-50884C

4.8.5.8 Dielectric layer thickness (see 3.7.8}. Dielectric layer thickness shal)
be examined in accordance with 4.8.5.1. The measurements shall be made at the
closest point between consecutive conductor layers.

4.8.5.9 Laminate voids (see 3.7.9). Laminate voids shall be examined in
accordance with 4.8.5.1.

4.8.5.10 Lifted lands (see 3.7.10). Lifted lands on the {as received)
microsection specimen shall be examined in accordance with 4.8.5.1.

4.8.5.11 Rework simulation, plated-through hole (see 3.7.11). Rework simulation
of plated-through holes shall be in accordance with IPC-TM-650, Method 2.4.36.
Following the fifth cycle of soldering and unsoldering of the test wire, the
plated-through holes shall) be microsectioned and examined in accordance with 4.8,.5.1
and meet the requirements of 3.7.11. The rework _simulation shall be performed after
stabilizing of the coupons at temperatures of 59°F to 95°F (15°C to 35°C) and
relative humidity of 40 to B5 percent for a period of 24 hours.

4.8,5.12 Thermal stress (types 2, 3, and 4) (see 3.7.12). Thermal stress test
shall be in accordance with 4.8.2.7, After thermal stressing and cooling of the
specimens, they shall be microsectioned and examined in accordance with 4.8.5.1 and
meet the requirements of 3.7.12.

4.8.5.13 Lifted lands {(see 3.7.13)., Types 2, 3, and 4 specimens, which have been
subjected to tests specified in 4.8.2.7 or 4.8.5.11, shall be examined for 1{fted
lands in accordance with 4.8.5.1. Type 1 specimens, which have been subjected to
tests specified in 4.8.2.7 or 4.8.4.3, shall be examined for 1ifted lands in
accordance with 4.8.1. Referee inspection for 11fted lands may be accomplished by
microsectioning of the unsupported holes in accordance with 4.8.1.2.1.

4.8.5.14 Hole solderability (see 3,7.14)}. The specimen shall be examined for hole
solderability in accordance with 4.8.5.T,

4.8.6 Electrical and environmental inspections.

4.8.6.1 Moisture and insulation resistance (see 3.8.1). The moisture and
insulation resistance for flexibTe and rigid-flex printed-wiring shall be performed
in accordance with IPC-TM-650, Method 2.6.3. Conformal coating in accordance with
MIL-I-46058 shall be-appliied to the external conductors prior to chamber exposure.
A1 layers shall have a 100 *10 volts dc polarizing voltage applied durfng chamber
exposure. Final measurements shall be made at room temperature within two hours
after removal from the test chamber. If mealing of the conformal coating occurs and
the test specimen fails to pass the requirements, the test shall be rerun.

4.8.6.2 Dielectric withstanding veltage (see 3.8.2}).

4.8.6.2.1 Dielectric withstanding voltage {certification). The dielectric _
withstanding voltage test shall be performed in accordance with MIL-STD-202, Method
301. The following details and exceptions apply:

a. Magnitude of test voltage: 500 volts ac
b. Duration of application of test voltage: 60 seconds T

4.8.6.2.2 Dielectric withstanding voltage (production). The dielectric
withstanding voltage test shall be performed in accordance with MIL-STD-202, Method
301. The following details and exceptions apply:

a. Magnitude of test voltage: 1000 wvolts dc

b. Duration of agp11qat10n of test voltage: 30 seconds

c. Points of application: The dielectric withstanding voltage shall be applied
between all common portions of each conductor pattern and all adjacent
common portions of each conductor pattern. The voltage shall be applied
between conductor patterns of each layer and the electrically isolated
pattern of each adjacent layer.
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4.8.6,3 Circuitry {(see 3.8.3).

4.8.6.3.1 Continuity testing {certification) (see 3.8.3.1}. A current of one
ampere shall b& passed through each conductor or group of fnferconnected conductors
of the coupen for 30 seconds by applying electrodes on the terminals at each end of

the conductor or group of conductors.

4.8.6.3.2 Continuity testing (production) (see 3.8.3.2). A current shall be
passed through each conductor or group of interconnected conductors by applying
electrodes on the terminals at each end of the conductor or group of conductors. The
current passed through the conductors shall not exceed those specified in
MIL-STD-2118 for the smallest conductor in the circuit.

4.8.6.3.3 Insulation resistance (circuit shorts) (sée 3.8.3.3). The resistance
test shall be performed in accordance with MIL-510-20Z2, Method 302. The following

details and exceptions apply: :

a. Test condition A.
b. Electrication time:

{1} Certification - 1 minute.
{2) Production - 30 seconds, unless automatic testing is used in which case
the machine parameters will be allowed.

4.8.6.4 Thermal shock {see 3.8.4). The specimens shall be tested for thermal
shock in accordance with method 107, test condition B-3, of MIL-5TD-202., MNote: The
specimens shall be subjected to each specified temperature extreme for a minimum of
15 minutes, maximum of 17 minutes. This test is applicable for base material types
GF, and GI. Transfer time between chambers shall be such that the ambient
temperature shall reach the specified temperature within two minutes after the
specimen has been transferred to the appropriate chamber. After completion of 100
thermal cycles, a circuitry test shall be performed in accordance with 4.8.6.3.

4.8.6.5 Cleanliness and resistivity of solvent extract (see 3.8.5 and 3.8.5.1). A
convenient-sized funnel shall be positioned over an electrolytic beaker. The
printed-wiring board shall be suspended within the funnel. A wash solution of 75
percent by volume of ACS reagent grade isopropyl alcohol and 25 percent by volume of
distilled water shall Ee prepared. The wash solution must have resistivity equal to
or greater than 6 x 10P ohm - centimeters (see 6.3}, The wash seolution shall be
directed in a fine stream from a wash bottle onto both sides of the printed-wiring
board until 100 milliliters of the wash solution is collected for each 10 square
inches of board surface {including both sides of the board). The time required for
the wash activity shall be a minimum of one minute. It is imperative that the
initial washings be included in the sample to be measured for resistivity. The
resfstivity of the collected wash solution shall be measured with a conductivity
bridge or other instrument of equivalent range and accuracy.. The alternate test

methods given in 6.3.1 may be used to perform the cleanliness test.

g

4,8,6.5,1 Cleanliness (Organic contaminants). The printed-wiring board shall be
tested in accordance with TPC-TH- » Metho .3.38 and Method 2.3.39.

4.8.7 Classificatfon of defects. Unless otherwise specified on the master
drawing, the classification of defects for visual, dimensional, physicatl,
construction integrity, and electrical and environmental inspections shall be as
specified herein. A suggested coding system {s indicated to allow the use of an
automated data processing system so that a particular coded number will be applicable

only to a specific kind of defect. The letter "A" is for major defects and the
letter "B" for minor defects.
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Defect
Code

Number

Al01

Al16
All7
Alls

All9
A120

B201
B202
B203
8204

MIL-P-50884C

MAJOR DEFECTS

Improper configuration of flexible printed-wiring (see master
drawing}.

Improper location of mounting holes (usually
nonplated-through holes, see master drawingl.

Improper location of land holes (plated-through
holes or non-plated-through holes, seé 3.1).

Missing or improper laminate material (see 3.3.1 and 3.3.3}).

Missing or improper solder coating or tin/lead plating (see
3.3.10 and 3.3.11).

Missing ar improper objective evidence on material, if
appropriate (see 3.3.11 and 3. 3 12).

Improper conductor pattern {see 3.5. 5)

Conductor edge roughness greater than 0.005 inch from peak
to valley over any 0.500 inch in length (see 3.5.5).

Spacing hetween conductors less than the minimum spacing
shown on the master drawing (see 3.5.4).

Evidence of repafir to the flexible and rigid-fiex printea
wiring (see 3.9).

.Presence of slivers or whiskers of conductor pattern
{see 3.6.2).

Evidence of looseness of bond or any conductor length or any
indication of peeling among the elements of the
flexible/rigid-flex printed-wiring.

Any crack, chip, tear, cut or separation from the base
material or conductor pattern at any edge or opening
{see 3.5.9.1}).

Delamination between the coverlayer and base, except as
allowable in 3.5.9.1.

Land holes: The hole shall be cleancut with no visible
chipping or cracking in the wall of the holes and there
shall be no buliging around the holes or reduction of the
hole diameters with base materials such as adhesives.

Minimum annular ring between land hote and its surrounding
conductor pad, less than specified in 3.5.7.

Vo}ds31? gny plated-through hole in excess of those allowed

n 3.7.3.

Misregistration of coverlayer access holes greater than
allowed in 3.5.9.3.

Presence of adhesive area greater than allowed in 3.5. B.

Bow and twist (type 4 only) in excess of that allowed in
in 3.5.3.

MINOR DEFECTS

Improper diameter of mounting holes usuzlly nonplated-through
holes (see master drawing).

Improper diameter of land holes (plated- through holes or non-
ptated-through holes, see 3.1).

Harking)missing, improper, 11legible or misleading (see
3.4.4

Evidence of poor workmanship (see 3.4.5).

42
Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:20Z

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




MIL-P-50884C

5. PACKAGING

5.1 Preservation. Preservation shall be level A or C, as specified (see 6.2).

5.1.1 Level A.

5.1.1.1 CleaninE. Flexible and rigid-flex printed wiring shall be cleaned in
accordance wit -P-116, process C-1. :

5.1.1.2 Drzinﬁ. Flexible and rigid-flex printed wiring shall. be dried in
accordance wit IL-P-116.

5.1.1.3 Preservative application. Contact preservatives shall not he usedf

5,1,1.4 Unit packs. Flexfble and rigid-flex printed wiring shall be individually
unit packed in accordance with submethod IA-8 of MIL-P-116 insuring compliance with
the applicable requirements of that specification. Each unit pack shall he enclosed

in a supplementary container conforming to PPP-B-566, PPP-B-676 or PPP-B-636.

5.1.1.5 Intermediate packs. Intermediate packs are not required.

5.1.2 Level C. The level € preservation for flexible and rigid-flex printed
wiring shall. conform to the MIL-5TD-794 requirements for this level.

5.2 Packing. Packing shall be level A, 8 or C, as specified {see 6.2).

5.2.1 Level A. The packaged flexible and rigid-flex printed wiring shall be
packed in wood boxes conforming to PPP-B-601, overseas type; PPP-B-621, class 2 or
PPP-B-58%5, class 3. Closure and strapping shall he in accordance with the applicable

container specification.

5.2.2 Level B. The packaged flexible and rigid-flex printed wiring shall be
packed in fiberboard containers conforming to PPP-B-636, class weather resistant,
style optional, special requirements. The requirements for hox closure,
waterproofing and reinforcing shall be in accordance with method V¥ of the PPP-B-636

appendix.

5.2.3 Level C. The level C packing for flexible and rigid-flex printed wiring
shall conform to the MIL-STD-794 requirements for this level.

5.2.4 Unitized loads. Unitized loads, commensurate with the level of packing
specified in the contract or order, shall be used whenever total quantities for
shipment to one destination equal 40 cubic feet or more. Quantities less than 40
cubfc feet need not be unitized. Unitized loads shall be uniform in size and
quantities to the greatest extent practicable,.

5.2.4.1 Level A. Flexible and rigid-flex printed wiring, packed as specified in
5.2.1, shall be unitized on pallets in conformance with MIL-S5TD-147, load type I,
with a wood cap {(storage aid 5) posfitioned over each load.

5.2.4.2 Level B. Flexible and rigfd-flex printed wifing. packed as specified in
5.2.2, shaiT be unitized as specified in 5.2.4.1 except that weather resistant ’
fiberhoard caps (storage aid 4} shall be used in 1ieu of wood caps.

5.2.4.3 Level C. Flexibte and rigid-flex printed wiring, packed as specified in
5.2.3, shalT be unitized as specified in MIL-STD-794 except that conformance to

MIL-STD-147 is not required.
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5.3 Marking. In addition to any special or other identification marking required
by the contract (see 6.2}, each unit, supplementary and exterior container and
unitized 1oad shall be marked in accordance with MIL-STD-129. The complete military
or contractor’'s type or part number {including the FSCM), as applicable, shall be
marked on all unit and intermediate packs 1n accordance with tﬁe identification
marking provisions of MIL-STD-129.

5.4 General.

5.4.1 Exterior containers. Exterior containers (see 5.2.1, 5.2.2 and 5.2.3) shall
be of a minTmum tare and cube consistent with the protection required and shall
contain equal quantities of fdentical stock numbered items to the greatest extent

practicable.

5.4.2 Packaginﬁ.inspection. The 1hspect10n of these packaging requiremenfs shall
be .in accordance with 4.7.2Z, :

5.4.3 Army acquisitfons.

5.4,3.1 Level A supplementary containers. All supplementary containers shall be
?1theg Ye?tngr (or water) resistant or overwrapped with waterproof barrier materials
see

5.4.3.2 Leve)l A packing. In addition to that specified in 5.2.1, metal strapping
shall conform to QU-5-781, type I, finish A. When the gross weight exceeds 200
pounds or the container length and width is 48 x 24 inches or more and the weight .
exceeds 100 pounds, 3 x 4 inch skids (1aid flat) shall be applied 1n accordance with
the requirements of the container specification. If not described in the container
specification, the skids shall be applied in a manner which will adequately support
the item and facilitate the use of material handiing equipment.

§.4.3.3 Level A and B ynitization. Unitization (see 5.2.4) shall be necessary
when skids are not required {see 5.4.3.2), when quantities per destination exceed
either a total of 250 pounds {excluding the pallet), or when the volume equals 20
cubic feet or more and the container size permits the use of one of the pallet
patterns of MIL-STD-147. A quantity of containers, packed as specified in 5.4.3.2,
except that the container strapping may be omitted, shall be placed on a pallet, load
type I, conforming to MIL-STD-147. The pallet shall conform to NN-P-71, type IV,
using group I or Il woods. The Toads shall be bonded to the pallet by strapping
conforming to QQ-5-781, type I, finfsh A, or shrink film conforming to L-P-378, type
IV. Stretch wrap in accordance with MIL-STD-147 is authorized for shipments within
the continental U. S. and for all containerized shipments.

6. MNotes.

6.1 Ordering data.

6.1.1 A11 acquisition documents should specify the following:

Title, number and date of this specificatfon.

Title, number and date of applicable master drawing (see 3.1}).
Approprfate type (see 1.2.1 and class (see 1.2.2) desfignation.
Type of taminate material (see 3. 3 1 and 3.3.3).

Minimum conductor width (see 3.1}.

Minimum conducteor egac!ng (eee 3‘5
e

Part 1dentification (1f applicable)

location and method (see 3.4.4).

Levels of preservation-packaging and packing required (see 5.1 and 5.2).
If special or other fdentification marking s required {(see-5.3).
Flexibility requirements (see 3.6,5 and 3.6.6),

Termination technique (6.2).

and marking instructions including size,

ay
S
»

Tlawhey D Hd OO

" a
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6.1.2 Acquisition documents must also specify the following data, if applicable:

a. Plating, if other than solder coating or tin/lead {see 3.3.10).

b. Conductor edge overhang, if applicable (see 3.6.3}).

¢. Edge requirement, {f other than those specified in 3.5.9.

d. Insulation resistance requirements (see 3.8.3.3).

e. Peel strength, if applicable (see 3.6.2).

f. Extruded adhesive requirements, of other than those specified in 3 5.8.

g. Nondelivery of sample units which have not been subjected to the continuity
:e;tlazdanave passed all other tests to groups A and B inspection (see

6.2 Solderability. The requirements for solderability speciffed in this document
are intended to ensure compatibility with the soldering operations to be used in
maintenance of repairabie assemblies which may empioy flexible and rigid-flex
printed-wiring. This {is not intended to preculude the use of other types of
terminations which may be used (e.g., welding in nonrepafrabie assemblies). However,
other tests, inspections or materfals requirements might be required in the master
drawing (e.g., nickel plating to facilitate welding).

6.3 Resistivity of splvent extract (see 4.8.6.5). This test procedure, fncluding
solution preparation and a laborator ry ware cleaning procedure, is documented in
Materfals Research Report No. 3-72. "Printed-wiring assemblies; detection of fonfc
contaminants on." Application for copies of this report should be addressed to the

Commander, MNaval Avionics Facility, Indianapolis, IN 46218.

6.3.1 Alternate methods. The following methods of determining the cleanliness of
flexible printed-wiring have been shown to. be equivalent to the resistivity of the
solvent extract method:

a. ;hg Kenco Alloy and Chemfcal Company, Incorporated, "Omega MetertM, Model
00.

b. Alpha Metals Incorporated, “lonographim. *

c. EI Dupont Company, Incorporated, “ION Chasertm *

Test procedures and calibration techniques for these methods are documented in
Materials Research Report 3-78, "Review of Data Generated with Instruments Used to
Detect and Measure Ionic Contaminants on Printed Hiring Assembiies. Application for
coples of this report shouid be addressed to the Commander, HNavai Avionics Center,
Indianapolis, IN 46218, Table XIV¥ 11sts the equivalence factors for these methods

in terms of microgram equivalents of sodium chleride per unit area.

: 45
Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:20Z
Check the source to verify that this is the current version before use.




MIL-P-50884C

TABLE XIV Equivalence factors.

Ih strument

| | T I |
| [ I | “Acceptance 1imit" |
| Method | MgNaC1/in2  [Fquivalence Tactorl | |
i [ i lugNaCl/em=2  {ugNaCl/in? |}
| | | | | 1
| I T | | I
iy 7.545 | 7.545 _ I 1.56 | 10.0 |
R fvent exfract ! |75 | | |
|Omega meter | 10.51 | 10.51 _ | 2.2 | 14 |
| | 754% 139 | : | 1
| lonograph | 15.20 | 15.20 . | 3.1 | 20 ]
| | 7.545 2.01 | | ]
iIon Chaser | 24,50 1 24.50 _ | | |
1 | | 7.585 3,25 | 5.1 | 32 |
| | i | l |
6.4 Alternate test method {flexibility endurance) {see 4.8.4.56). The f}exibi}ity
endurance test may be performed using an alternate test method specified in IPC-TM-650,

Method 2.4.3.

6.5 Supplier certification inspection,

Contracts and awards under this specification

will be made only for

flexible and rigid-flex printed wiring boards fabricated by a

supplier who has passed the certification inspection test {see Table VIII}, (prior to
the time set for opening of bids or subcontracting letting) and have been certified by

the cognizant certification organfzation.

In order to be eligible for award of

contract, the attention of the supplier is called to this certification requirement (see

4.5).

Supplier certification inspection shall be performed in accordance with the

procedures described in this specification and the appendix.

6.5.1 Cognizant certification organfzation is Defense Electronics Supply Center,

ATTN:

DESC-EQ, Dayton, OH 45444,

Information pertaining to certification may be

obtatned from the above address.

6.6 Terms and definitions;

specifie
6.6.1 Splay.

The definitions of all terms used herein shall be as

Splay 1s the tendency of a rotating driill bit to drill off center, out

of round, nonperpendicular holes.

6.7 Changes from previous issue,

Asterisks are not used in this revision to {identify

changes With respect to the previous issue due to the extensiveness of the changes.

Custodians:
Amy - ER
Navy - EC
Air Force - 17

Review activities:
Avmyu - AD MT

Army - AR, MI
Navy - 0S, SH °

Afr Force - 11, 16,
DLA - ES

NSA/S2

User activities:
Navy - AS, CG, MC
Alr Force - 19

Agent:
DLA - ES

Preparing activity:
Navy - EC

(Project 5999-0114)

85, 99
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" APPENDIX
APPENDIX
SUPPLIER CERTIFICATION PROCEDURES

10. PURPOSE

10.1 Purpose. The purpose of this appendix 1s to provide the manufacturer with
proper procedures for obtaining supplier certification.

10.2 Purpose of supplier certification. The purpose of supplier cert{fication is
to allow the supplier to provide, and the purchaser to ohtain, satisfactory
pre-contractual evidence that the supplier is competent to manufacture the certified
product.

10.3 Intent of supplier certification. The intent of supplier certification is to:

a. Standardize the requirements for evidence of supplifer capability in
advance of procurement action,

b. Reduce procurement lead time.

c. Reduce test costs by:

1. Eliminating the need for repetitive first article or preproduction
testing.

2. Minimizing redundant, long/expensive test requirements; tests whose
only function is to demonstrate supplier capability, need not be
repeated during quality conformance inspection.

d. Allow avoidance of situations where competition is unequal because one or
more suppliers have established competence via prior procurements.

e. Provide an additional tool for optimizing the relationship between
engineering risk and quality assurance cost.

20. APPLICABLE DOCUMENTS

20.1 Government specifications and standards. Unless otherwise specified, the
folloawing e?nrifirafinnc and stanards of the issyue 'F'Tei-nd "n that ieelln nF the

1IUwWI Iy PRGOS UD ) Wi BIe T 22UT I IWTW T wliG W

Department of Defense Index of Specifications_and Standards specified in the
solicitation, form a part of this specification to the extent specified herein.

HANDBOOXK
MILITARY
MIL-HDBK-52 - Evaluation of Contractor's Calibration System.

(Copies of specificatfons, standards, drawings, and publications required for
suppliers in connection with specific procurement functions should be obtained from
the procuring activity or as directed by the contracting officer.)

30. GENERAL PROVISIONWS

30.1 Extent of certificatfon. Supplier certification i1s granted for a product

made at a specific plant. It 1s not granted for a company; therefore, items
subjected to supplier certification tests must be the product of that piant only.

30.2 Location of testing. Supplier certification testing may be done at the
plant of the manufacturer or at a company owned or commercia] test laboratory or
combinations thereof; however, these factlitfes must have "suitability status" as
described in section 40. .

30.3 Cost of testing. The government will assume no cost for any aspect of
supplier certification testing except the cost of the DESC representative(s)
conducting a facilities audit and the Defense Contract Administration Service
{OCAS) monitoring the testing.
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APPENDIX
40. SUITABILITY OF INPLANT OR COMMERCIAL TEST LABORATORY
40.1 Test equipment and calibration system. The test equipments to be used for
supplier certification testing at a nongovernment laboratory must be determined to
be suitable by DESC-EQ before an authorization to test can be granted. Caifbration
facilitfes and procedures must be found suftable and in accordance with .
MIL-STD-45662.

40.1.1 Test equipment 1ist. Separate 1ists of supplier certiafication test
equipment Tor each test location, either inplant or commercial laboratory, must be
submitted. Do not intermingle different test location pages in the same 1ist. Each
test laboratory locatfon must be approved separately. A suggested format {see
figure 12) has been devised to reduce the time and effort required for the
preparation of test equipment 1ists by manufacturers and the evaluation and approval
of the 1ists by DESC-EQ. This format will facilitate the maintenance of the
equipment 1ists and eliminate the need ipile the complete 1ist after several
test equipment changes.

E el -Yolka ]
WY T ELWVII

40.1.2 Calibration standards. A 1ist of calibration standards must also be
submitted Tn a format containing the equivalent information as shown on fig. A-1.

40.1.3 Calibration laboratories. Names and addresses of all calibration
laboratories utiTized must be submitted. The manufacturer/test laboratory shall be
responsible for assuring that the calibration laboratories utflfzed are, in fact,
capable of performing the required service (see paragraph-3.2.5.1 of MIL-STD-45662).

40.1.4 Calibration system description. The manufacturer shall provide and
maintain a written description of his calibration system. The description may be in
the form of instructions, procedures, or standard practices normally used by the
manufacturer for his quality program or inspection system. The description shall be
directive in nature and speciffc as to the functions to be performed in
accomplfshing these requirements and shall apply to all affected departments within
the manufacturers organfzation. The system description shall include, but not be
1imited to, the following elements: ’

Adequacy (accuracy, stability, rangel.
Environmental controls.

Intervals of calibration.

Calibration procedures.

Calibration source.

Application and records.

Calibration labeling.

@ =ho QO
PR

. .

The calibration system description documentation shall be cross-indexed to
MIL-5TD-45662 requirements by using a format similar to that shown on figure 12,
This is to assist the manufacturer in speedily locating the pertinent documentation
during audits of his facility by DESC-EQ personnel. Detailed interpretation of the
requirements in MIL-STD-45662 are found in MIL-HDBK-52.

40.1.5 Mojsture chamber. Since this specification requires the use of a moisture
chamber, a completed humidity chart {wet and dry bulb readings or differential
reading}, demonstrating compliance with test method 106 of MIL-STD-202 will be
submitted. The chart must alsc $nclude the name of the manufacturer of the chamber,
the model and serial number, and the date of recording. During the trial run which
i1s necessary in order to obtain a recording on the chart, the chamber must be loaded
with a mass of metal approximately equal to the mass of the maximum number of
samples to be tested at one time. This procedure and the data recorded are to

approximate actual testing condi{tions.
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40.1.6 Test equipment 1ist updating. Because approval of supplier certification
test equipment by DESC-EQ 7s required prior to use of this test equipment for
supplier certification testing, it is important that the equipment lists be kept up
to date. Failure to do so will result in delay in acceptance of a test report or
rejection of the test report. If the equipment used for a specific test (test
method or specification paragraph) is 1isted on a single page, updating can be done
on a page by page basis. Any time an item Jisted on.a qualification test facilities
page is discarded, or replaced by another item, that page can be revised at the time
the change is made and sent to DESC-EQ for approval and replacement of that page fn
the DESC-EQ records. 1If a new test method is to be added to the 1ist, a page can be
completed for this method and sent to DESC for acceptance. It can then be filed in
the correct numerical order without the necessity of retyping previous listings.
After the NDESC audit of the company test facilities, -all additional test equipment
listed on new or revised pages sent to DESC-£Q shall be verified by the Government

QAR.
40.2 Audit of the test laboratory. Audit of the test laboratory consists of the
following:

a. DESC-EQ personnel will review the 1ists and associated information
submitted by the laboratory. The laboratory will be notified if :
additional information, corrections, etc., are needed. As soon as the
required information is complete, a date for an audit of the supplier
certification test facilities will be established.

b. At the time of audit, all test equipment and standards on the lists shall
be availahle for inspection. Test personnel shall be available to cperate
the equipment. A11 operating instructions and calibration records shall
be up to date and available for review.

c. Testing procedures, test reports, and supplier certification procedures
also will be discussed during the audit. At the conclusion of the audit,
any deficiencies will be discussed with appropriate company personnel.
Deficiencies requiring correction will be listed in a letter to the
company. As soon as deficiencies are corrected, a report of the
corrective action shall be sent to DESC-EQ. If the corrective action
is acceptable, a laboratory suitability letter will be sent to the
company. The suitability tetter applies only to the test equipment

lTisted on the test facilities forms.

40.3 Suitability status. Granting of “suitability status® to a test Taboratory
does not mean that the Government will automatically approve a test report prepared
by the laboratory. Some of the most common reasons for rejection of test laboratory

reports are the fo11owing:

a., Testing prior to receipt of an authorization to test.

b. Faiture to make suitable arrangements for a Government Quality Assurance
Representative (QAR) to monitor testing.

Use of improperly calibrated test equipment.

Use of test equipment not previously found acceptable by DESC-EQ.

Incorrect test procedures.

Failure to record actual test conditions or results. -

50. SUPPLIER CERTIFICATION TESTING AT NONGOVERNMENT TEST LABDﬁATORY

@ a0
. s

50.1 Application for supplier certification.

50.1.1 Application format. One copy of the application (see figure 13) is to be
submitted to DESC-EQ. The product(s) to be tested shall be properly jdentified and
listed on the application.

50.1.2 Submittal of application. Normally, applications should be submitted
approximately one month before test samples will be read{ for testing If any test

equipment must be audited for suitability status, then the application is to be
submitted as soon as possible to permit DESC-EQ to schedule the trip. (See 40.2).
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50.1.3 Location of testing. 1If testing'iﬁ to be done at more than one location,
either approved company inplant laboratories or approved commercial test
laboratories, the applicant must show clearly which tests each test laboratory will
perform. . :

50.1.4 Llaboratory suitability. 1Item 2, Section II and Item 3, Section III of the
application are reminders that all test facilities must be acceptable to DESC-EQ
before being used in testing. Fafilure to have laboratory suitability prior to
testing is the most common cause of rejection of a test report or delay in
acceptance of a test report by DESC-EQ.

50.1.5 Conditions of certification. The application must be signed by a company
offictial who has the authority to commit the manufacturer of the product to the
conditions on page four of the application. The application shown on figure 13 is
only a suggested format; however, the conditions listed on page 4 must be included
if the supplier chooses to use a format other than that shown. The application is
not to be signed by any official of the commercial test laboratory.

50.2 Authorization to conduct supplier certification testing. The manufacturer
will be Tssued 2 Tetter of authorTzation to proceed with testing in accordance with
the application, unless modified by DESC-EQ. The letter will also assign a test
report number(s) to be used to identify the test report(s). The following
conditions apply to the authorization: - '

8. DESC must be notified of the starting and estimated completion dates for
the tests. Manufacturers are responsible for coordinating the starting
date with DCAS QAR. ’

b. The authorization will be canceled if tests have neither been started fn
six months nor completed in 12 months. 1If an extension of time is
necessary, notify DESC-EQ by letter.

c. Only test equipment which has been determined to be suitable for testing by
DESC shall be used for tests. )

d. Products subjected to tests must have been manufactured at the plant
location indicated on the application.

e. If any failures or serious test equipment problems are encountered during
testing, discontinue testing and ask DESC-EQ for instructions. DESC is to
be notified within ten working days of the problem.

f. Testing shall not be started prior to receipt of the DESC authorization to
test. Testing at all nongovernment laboratories must be monitored by a
Government QAR. He may select the tests that he wishes to witness. The
company must schedule those tests at a time agreeable to him. The
Government QAR signature veriffes the test report, but it does not
constitute government approval of the test report.

g. Tests must be performed at the lahoratories listed for those tests on the
DESC authorization to test. 1If ft 1s necessary to change the laboratory
doing any test, the manufacturer shall inform DESC prior to testing.
DESC-EQ will then revise or amend the authorization to test.

h. Samples must be subjected to all tests required and in the sequence
required by this specification. Test procedures must be in accordance
with the applicable specification test paragraph or MIL-STD Test Method as
interpreted by DESC-EQ. 1If there are any questions on a test procedure, --
consult DESC-EQ before performing that test. '

1. The original and one copy of the test report prepared in accordance with
50.3 and 50.4 must be submitted to DESC-EQ. .

J. When testing 1s performed in more than one test location, the manufacture
of the product will be responsible for combining the results of testing

. into one composite report for each product being tested.

k. Each test report must include a 1i1st of actua)l material used and a
certification that this materfal meets the requirements of this
specification, where applicable.

T. The 10 humidity cycle charts identified with the assigned test report
number(s) must be included in the original test data {may include 3-day
charts to cover weekends).

m. A1l tested samples shall be furnished with the test report{s) at no cost to
the Government.
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50.3 Recording of data - test data sheets. Data should be presented in
sufficient detail to substantiate, to interested parties not witnessing the test,
the test procedures used and the results obtained in the testing. Failure to submit
data in sufficient detail will subject reports to the risk of befng rejected and
create the possibility of extensive retesting being required. If pre-printed test
data sheets or word processing equipment is used in preparing the test report,
adequate safe guards must be taken to prevent the inadvertant mixing of test results
between reports. A system to assure the traceability of the results of tests
contained 1n the report to the data obtained at the time of the test of the product,
is to he maintained by the test laboratory.

50.3.1 Data sheet format. Test results shall be recorded on company data sheets;
however, 1t 15 recommended they be reviewed by DESC-EQ prior to use in testing. The
DESC-EQ review is to assure that the company data sheet will contain all required

informatfion.

50.3.2 Date and tfme of test. Date and time each test was started and completed
shall be recorded on the data sheet so that the sequence of testing can be
established.

50.3.3 Test conditions. All actual environmental, mechanical, and electrical
test conditfons exTsting shall he recorded at the time of test by the test equipment
operator. It is important that this data be recorded by the operator at the time of
test and not copied from this specification before testing or when the test report

is being assembled. :

50.3.4 Actual readings. A1l data in a test report, such as test conditions and
test results, must be the actual reading on each ftem in test. Variables data is
requfred for every measurement taken. .

50.3.5 Environmental tests. Test data for environmental tests must include all
environmental test conditions. For example, moisture resistance test data must
{nclide resistance bhetween conductors, polarizing voltage, duratfon, and any
electrical value applied and recorded during test. For tests involving time as a
test condition (e.g., thermal shock test) the data should show the clock time that
the test started and ended, as well as the clock time and temperature for each step
of each cycle. This data can be recorded on an operating log sheet and is
acceptable as test conditions data in a test report.

50.3.6 Electrical tests. For electrical tests, the data must include all
applicable test conditfons, 1.e., voltage, current, frequency, etc., as well as the
specified test characteristic. If the characteristic value 1s calculated, the data
must include all readings, the characteristics measured, the formula used for
caltculatfon, and a sample calculation, as well as the calculated values. For
example, when voltage and current readings are taken for wattage calculation, the
values of the voltage and current measured must be recorded on the data sheets as
well as the calculated wattage. A copy of any chart, table, or nomograph used
instead of calculations must be {ncluded with the data.

50.3.7 Corrections. Corrections on data sheets will be made by "1ining out" the
incorrect entries with a single 1ine and inserting the correct entry immediately
adjacent to the "l1ined out® entry. Erasures and mark overs are not permitted in
original.z.test data sheets. ) ’
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50.4 Assembly of the supplier certification test report.

50.4.1 Preparation of test report. The test laboratory will prepare & separate
test report for each test report numher assigned in accordance with the DESC-EQ
authorization letter {see 50.2). A1l copies shall be properly collated and bound.
The test report shall consist of the following items: .

a. A completed forwarding form (see figure 15). Do not omit any of the
required information. Page 3 should show all tests in the order—of.
the supplier certification test table. The laboratory performing the
test can be shown in the remarks column. A separate page 4 should be
used for each laboratory and should 1ist only the equipment used for
testing. Figure 12 is not an acceptable substitute for this page. The
date of calibration lTisted on this page should be the last date of
calibration prior to this test.

b. Certification of materials. ‘

c. Data sheets in the same order as the listing of tests in the supplier
certification test table of this specification.

d. Other data or information (e.g., VSWR charts, formulae, moisture
resistance charts, etc.), if required by this specification or
requested by NESC.

50.4.2 Original test data. One copy of the test report shall be identified on
the front cover as the DESC-EQ original test data copy. This copy differs from the
other copies as follows:

a. The DESC-EQ orfginal data copy contains the original handwritten sheets

in addition to the typed or recopied sheets.

b. The EQ original test data copy also contains:

{1) Original mofsture charts. The moisture resistance charts will be
marked with different colors of ink denoting wet and dry bulb
recording. In addition to colored ink, the various pen traces
will be properly identified. The chart will also include the
following information:

Test laboratory name and location.

Date the chart was recorded.

Military designation of the product(s) under test.

Test report number. (If several tests are performed

simultaneously, all test report numbers will be included.)

(2) Image reproductions of the moisture resistance charts will be
accepted by DESC-EQ if it is impractical to submit the original
charts. (For example, tests may be performed for several reports
simultaneously and it would be impossible to submit the original
charts with each test report.) The reproduction will be of the
same scale as the original charts. (When the laboratory uses this
option, the reason will be stated in the remarks section of the
forwarding form and the produced charts annotated to show the
report number under which original charts were submitted),

50.4.3 Disruption of testing. When testing is initiated and then discontinued
for any reason, DESC-EQ 1s to Ee notified within 10 working days. If testing is not
resumed, a test report covering all testing performed prior to discontinuance must=+s
be submitted. Failure to notffy DESC-EQ or to submit this test report by -thdtdate-«
agreed is cause to reject future applications for testing and may result tn:¥gss of.
laboratory suitabiiity status. If a report covering product fajlure s submitied
and the manufacturer wants to retest, he must submit a new appifcatfon:and hts
proposed corrective action. DESC-EQ will evaluate the proposed cavrective action

and, i1f acceptable, will issue a new authorization and test veport number.,

60 NOTES

— o~ p—, —
QN oa
L

60.1 Suppliier certification. Supplier certification and supplier certification
procedures are an experiment not covered by the Defense Standardization Manual
(DSM4120.3), Establishment and use of these procedures were authorized by Defense
Materiel Specifications and Standards Dffice {DM$S0) and the Army Department

Standardization Office (DepSO) at a meeting at Defense Electronics Supply Center
{DESC), 21 February 1978,
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1.

3'

4,

5.

6.
7-

MIL-P-50884C
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INSTRUCTIONS FOR COMPLETING THIS LIST

Complete top of page on all pages. Show street location not office address. Date block
is for this page. Revision dates are for revision of this page.
Use a separate page for each test name, List all equipment used to perform this test.
Include test fixtures, ovens, all separate instrumentation, etc. If test equipment is
homemade either at the facility or built to the facilities design, include wiring diagranm
showing a1l connections between instrumentation and product under test, List all
instrumentation on this page, completing all columg. Do not forget inetrumantation other
than electrical i.e., thermometers, accelerometers and associated amplifiers and scopes.
Information required in each column.
a., Test Name - Do not list test name for each plece of equipment, once is emough,
b. 'Equipment -~ Use proper name, i.e, Voltmeter, Megohm Bridge, Thermometer, Frequency
meter, Signal Generator, etc.
¢, Manufacturer — Do not abbreviate name or use initials unless it 18 normal trademark
of company.
d. TIype or Model - As shown on equipment name plate.
e. Serial or Inventory Nugber — This should be the number that 18 used for this equipment
in your calibration records.
f. Description - If a drawing is included, list drawing number. List other tests that
use the same test setup, List different devices, families, etc. that are tested

on this test setup. Describe any features that will help us to understand test setup.

g Equipment Limits ~ List both maximum and minimum values of applied conditicnu as well
as test result characteristie,

h. Accuracy ~ List for each test equipment. If test set is composed of several items
do not add accuracles together; list each one.

i. Frequency of Calibration - Do not put a date here.

ja» If the above information is Insufficient for evaluation, DESC-EQ will ask for additiomal
information, manuals, photos, schematics, etc. ‘

If a plece of test equipment is used in several tests, do not duplicate complete description.

Put complete description on page for the first test in alphabetical order., On other page,

complete the first five columns and in the remarks put "Described under test (method or

paragraph)."

If a test setup performs more than one test, do not duplicate all details for each test,

It is necessary only to give us a complete deacription once., However, to keep pages and

test methods in proper sequence, it i1s necessary to have a page for each test method.

The page for the lowest test method contains all details, Pages on other test methods

using the same test setup should contain only the test name with this statement. "This
teat uaeg the identical test facilitieg describad under test (rmmn\ "

Assemble pages in a loose leaf binder in ascending alphabetical order of test (name) number.
If changes occur in equipment, only the page with the details of that equipment need.be
revised, The entire list, using a loose leaf binder format should never have to be rewritten.

FIGURE 12. Suggested format for test equipment list,
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APPENDIX
OF CALlllAﬂgﬂnoisetmnlxl QUIREMENTS
(MIL-STD-45662 Y3, onurxﬂ‘ UMENTATION)

. e ' Ploase indicats whare ench program eloment in
COMP ANy MAME: — coveorsd {n the company documeniation, §f doc-
P waentation doss nel exlet because » specific

" Megram elimeni doas aot apply, #0 etate and
rREBARED BY' Hain, I additional space in required, uae

& separstc Abeai. (may e handncrived.)
TITLEr oATR:
PROGRAM ELEMENT PLEASE LIST COMPANY DOCLMENT TITLE, NUMBER, REVISION, SECTION

AND
ML-5TD 48862 PARAGRAPH

PARAGRAPH, PAGE, ETC. (As Applicable)

CALIBRATION

Ouscription of Calibration Sysmm

m

d, er athar

Cantrals for segregs of vbaok *
wiss inaCourass squipmbnt

o

Cantrels for vacification of preduction weling (Jigs,

. Hinturan, eet.) when used

i3

List af Messuramany Stuandards (reference and transfer)

{4

Avellshility of syatem description, precedures, and
calibration réports

Ak

of Sctondards Mo & axtabe
{ishad for calibration of ey and massuring squipment
have the capiblilties for tha intended use. (3.2.1%

Accursey

[t1]

ﬂ'lblllw

(L]

Range

" Envirenmestal Contesls (1.0.2)

lled to the axtent neces-
Ay 0 25 continusd maasursments of tha reqyired -
stturscy, Contideration glven te:

Clasniiness

Crher conwalishlie facters aifecting pracise

Conwals for the sppiication of companisting corecs
tions o collbration resuits obtainad in enviren-
mants ether than standard

Calibratien intervals {1.1.3)
Precoduras pravide contiel for:

L]

The calihencion of and

g and waay
ot portadi

The L of an val poried based when
sabllity, purpess, and degres of uinge

(4]

Tha sdjurtmnt of intarval perieds when avidenced
by the resulta of previeus catibrations

Calibration Frecedurss (3.2.4)

FIGURE 13. Suggested format for calibration system cross index.
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PROGAAM ELEMENT
MIL-STD-4566 2 ‘PARAGRAPH

PLEASE LIST COMPANY m mmn REVISION, SECTION,
PARAGRAPH, PM:E. £TC (AY Mpucabl-).

{}

Praparation, provisien, and utllizetion of weithsh proce-
dures for the calibratian of mesturing end tent Squlpment
and measuramant siandards

Requirement for calibratian te be parformed by compart
son with higher sccuracy lavel standards

[VIil} ion of publinhed dard peacticat or manufas
furers ingtructions

Survellisnce e checks that precedures are helng
Totiowed

1§

=

Availability of procedurss to calibeatisn
personnal

Caiitation Sourcas. (3.2.51
Praceduias provide control for:

The calibration of st and messuring squlpment by &
source whose ptandards aca tracenble to the Natlensl
Buresy of Standands

1}

The catibration of refe dards by & capabl
1 fagility, & G y & tha
Nations! Bursau of Standards

3

A repore, certificate, or data sheat attesting ©o the da,
sceuracy, snd conditions under which the calibratian
renylts of relerénce stands ds ware shiained

9

The provislen of reperts. recerd cards, ate., for subsrdl
hete standards, messufing end test equipment whea -
2Ch Inf s & d el

{5

Asturing that calibration sourcas m then the Natlonat
Buresu of Stendards o a G y ara n
fact capable of parforming the requirad urvlu

%)

Producing tuch reports for reviaw by m Government
representative

Application snd Recerds  (1.2.6)
Procedures provide contred for:

Supporting records m show ther astablished achedulas
snd proceduras are applied to malntain the sccuracy l' .
meaguring and test ! and

An individusl record of calibration for sach item of
masturing mnd 3t aquipment aod meisoremant §tandacd
providing chtibration | f, date of cor and
rtult of lnst celibration

-

Noting 1he raport of certificata number an the lndividusal
tecoid of thase items whote accuracy (0 reperted by
calibranion iapont or centificate

“

Producing such records far review by the Gevermmant
rap T IANIAD VR

LN

Calivestipn Inbaling (1.2.7)
Precedures provide centrel fer:

4

The tabaling of u--wrh; and oest equipment snd
L he daw of lsar
culibration, by whom, snd tha date’ whan next catibre-

1}

An identifying cods s reflact the Status +f serviceabll.
ity for thoae items whase aize oF Tunctional charpctar .
tice prohitne the application of & labe|

]

The m&aitoring of recalt ds te assure
10 catibration schadules

@

Labelx, codes, o recall recerds indicsting the applicahle
condition &f thoss Items which arm aoL reguired to be
used te thelr full capabilitien o which require &
functional check enly -

FIGURE 13, Suggested format for calibration system cross index - Continued.
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APPLICATION FOR SUPPLIER CERTIFICATION TESTING - —— - - o~

OEFENSE ELECTROMICS SUPPLY CENTER
CIRECTORATE OF ENGCINEERING STAMDARDIZATION

CHECK TESTING OPTION DESRED

L AT THE PLANT OF THME MANUFACTURER (IN-BLANT)
1Complate Esctiona I, If. aed IV)

[ AT A NON-GOVERNMENT TEST LABORATORY IOTHET THAN IN-PLANT]
(Comptete Sectlona 1, HI, and 1V)

] AT A COMBINATION CONSISTING OF THE ABOVE OPTIONS
(Complete All Sectinns)

SECTION |

COMPANY NAME ANC WMAILING ADDRESS [NAME AND ADORELS TO APPEAR OW CFRTIFICATION) DATE OF APPLICATION

PLANT NAKE & ADDRESS WHERE PRODUC TS 1S MANUFACTURED

SPECIFICATION NUMBER, T\TLE & DATE AMENDMENT DAYE
DETAIL SPECIFICATIONIS) OR SHEET{3) & DATE(SI - AMENDMENT CATE
QUANTITY TOENTIFICATION OF PRODUCT TO BE CERTIFIED

FIGURE 14, Suggested application format.
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SECTION 1Y .
"TESTING AT THE LABORATORY OF YHE MANUFACTURER (IN-PLANT) . ) T

Coaplete this section ONLY if testing (cither complete or partial) is'w be conducted at the labore- - .
tory of the manufscrurer {in-planc), If partial testing is 1o be conducted in-plant, the inf i fumlsbed i dml '
section should cover only those tears to be run in-plant.. Infomuation covering :hou tests which will not be run
in-plant muxt be furmished by completing Scction 1), Under this test option, several different prodoces cavered

by the seme specification may be included in onc application; however, a new lppllcatiou must be nuhmlned

for products not previeusly covered by an spplicatian. Coe

NAME & ADONESS OF THE MAKUFACTURER'S LABORATORY

2. HAS THE MANUFACTURER'S LABORATORY BEEN INSPECTED BY DESC PERSONNELY [ ves [ wo
INSPECTION WAS CONDUCTED ON (DATE) @Y

3. WERE ALL TEST FACILITIES REQUIRED FOR THIS CISTIFTCATION INCLUDED IN THIS INSPECTION OR SUBSEQUENT=
LY APPROVED BY DESCY [ | YES [T WO IF NOT, INCLUDE LIST OF ALLTESTING FACTLITIES

S Geasmar sw sae
ACDED SINCE LAST INSPECTION OR APPROVAL,

IF THE MANUFACTURER'S LABORATORY HAS HOT YET BEEN FOUND 8Y DESC TO BE l‘UlTABLY EQUIPPED AND
STAFFED FOR PERFORMING TESTING UNDER THE SPECIFICATION LISTED ON THE FIRST PAGE OF
THIS APPLICATION,INDICATE BELOW THE DATE THE EQUIPMENT PROPOSED FOR USE WILL BE AVAILABLE FOR

L

INSPECTION BY DESC PERSONNEL — (DATE}

B. WiILL ALL OF THE TESTS BE PERFORMED AT THE MANUFACTURER'S LABORATORY?

[T] vEs [C] NGO IF THE ANSWER IS "NO™ SECTION 111 MUST BE COMPLETED

s ¥ ‘TESTING 13 AUTHORIZED BY DESC, WHEN WILL THt TEST SPECIMENS BE READY AND TESTS
‘STARTED?

_._ﬂ- WHEN WILL THE TEATS BE COMMLETED ?
7. DOES THE MANUFACTURER'S LABORATOARY HAVE A GOVERNMENT QUALITY ASSURANCE REPRESENTATIVE?

3 ves [ wo QAR'S NAME

[} resioenT [T | ROVING ApDDRESS

8, MAMES AND ADCRESSES OF CALIBRATION SOUNCES

NUTE: The following must alxe be availablc ar the time of the inspection:
‘a. Certificd calibeation records for the calibration xtandards and i
b Calibravtion arandands,

€0 Test personnel concemned with testing at the laboratry.

d. Al test equipment in oporating condition.

¢+ MIL-STD-45662 Documentation.

B, I8 MILITARY SECURITY CLEARANCE REGQUIRED TO GAIN ACCESS TO ANY OF THE MANUFACTURER'S l’lt"lLlTlES'
7} res [_'| NO DEGREE OF CLEARANCE REQUIRED [_] CONFIDENTIAL G SECRET

1 . .
plant wxt equipment,

FIGURE 14. Suggested application format - Continued.
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SECTION (11
TESTIHG AT A NON- WV!INI!“ TEST LABORATORY (OTHER THAM IN-PLANT)

Gowplete this section ONLY if costing (cither complete of partial) ix to be conducted ac a Non-Govemment test
lq!unwy (other than in-plant)  If punhl testing In to be conducted a1 a Non-Govemmnt test lnhomtory (other than
in-| rlanl), the information furnished in this aection shouid cover valy thone toxts w be periormed nt that

¥. Inf ion covering those tenin which will be run at the Inboratory of the manofsceueer (in-plant)
munt be fumnished by completing Section |1, Uadet thin teat option, severat different produces covered by the
name apecification may e included in one application; however, a new application must be submitied for pro-
ducts not previously corcecd by an applicadon.

NAME & ADDRESS OF NOWGOVERNMENT TEST LASOAATORY {OTHER THAN IN-PLANT)

EI wvE3 [CIW0 F TUE ANSWER IS YMOT, LIST BELOW THE TELYI: THAT WiLi BE PERFORMED AT THAT LAROHATORY

" —— ———
HAS THE LASORATORY BEEN INSPECTED B8Y DESC PEHSONNEL* D YES DNO

1.
INSPECTION WAS CONDUCTED ON (OATE} BY
4. WERE ALL TEST FACILITIES REQUIRED FOR THIS CIRTIFIGATION (HGCLUDED IN THIS INSPECTION OR sueszquen-r-

LY APPROVED BY DESCY D vEs 'D NO {F NOT, INCLUDE LIST OF ALL TESTING FACILITIES
ADOED SINCE LAST INSPECTION OR APPROVAL, -

5 MILITARY SECURITY CLEARANCE HEQUIRED YO GAIN ACCESS TO THE LABORATORY OR CALIBRATION AREA T .

‘O ves [J Ho DEGREE OF CLEARANCE REQUIRED [JcourpenTiaL [(]secReT

« IF,TESTING 13 AUTHORIZED BY DESC, WHEN WILL THE TEST SPECIMENS BE FORWARDED TO .

THE TEST LASORATORY? bate)
WHAT I$ THE ESTIMATED TEST TIME T .

COES THE TEST LABORATORY NAVE A GW!RNIENT QUALITY ASSURANCE REPRESENTATIVE?

L ves 0 wo QAR'S NAME
O resioent [T roving

ADORESS

FIGURE 14. Suggested application format - Continued.
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SECTION IV
CONDITIONS

THE APPLICANT CERTIFIES THE FOLLOWING:

L

h.

That he is the monufocturer of the product,

That he has determined from actyel texts {within the limits of test equipment commonly
ovailable,unless otherwise specitied) that the product conforms 1o the applicable
spucification, '

Thot he will supply for vae of the purchaser, producta which meet the requirements of the
specification ia every respect.

That he will not opply for retest of the product vntil satisfactory evidence is furnizhed thot
all of the defects which were disclosed by previous tests have been corrected.

That be will ast state or advertise thot the praduct is the enly product s certified or in any woy
Imply that the Department of Defense sndorses his preduct,

LYYy
- JRAN

Thot he wiii notify the Defense Eleactronics Supply Conter (U:M.-!:Hl wywn, -
of any change in his product ofter approval ond will stote of the same tims whether in his
belief the change will or will not prejudice the copobility of the product to mest the qualifi-
cotion test raquitements; whether he intends to submit new samples for testing or desires
to have his product removed from certifteation; ond whether the changes will

af{ect the applicants brand designation for the preduct.

That he will notify the certifying activity of the discentinvance of manufacture of a product.
That he will notify thecertifying activity of plans to move ¢ plont where it Is desired 1o
manvfacture certified products ot the new location.

That he will subject all products {dentified on page one of this application to the Quality
Conformance Requirements es specified in &.7 of MIL-P-50884
.

That he wil]l accuwulate dets for retention reports ¢# specified In 4.5.5 of HILFP“SOBB‘.

TRE UXDERSIGNED CERTIFIES THAT THE INFORMATION SURNITTED TO PESC IN
THIS APPLICATION IS TRUE AND ACCURATE TG THE BEST OF HIS KNOWLEDGE AND
FURFHER, AGREES TO THI: CONDITIINS AS SHOWN IN SECTION IV ABOVE.

TYM D MAMI AND TITLE (RESPONSIHLE OF FICIAL OF THE APPLICANTI DATE

SIGHATUNE

FIGURE 14. Suggested application format - Continued.
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[ SUPPLIER CERTIFICATION TEST REPORT AT A NON;GOVERNMENT TEST LABORATORY
THIS INFORMATION SHALL BE COMPLETED FOR EACH TEST LOCATION

TEST REPORAT HUMErR

AYE, AMENIRIENT AND OATE

TEAT REPORT DATE

IRECIFICATION TIHEETY/OETAIL SPECIFICATION AMD DATE AMENDMENT AND DATE

APELICAN T'S NAME AND MAILING ADDRESS MANUFACTUREN'S PLANT LOCATIONIS! R

TELT LARQUATARY (AMF ANND ADDRESS

NFECRMINTION GF FRODUCTIE TEETED (Govaament Novigns om and Manulaciurer's Designation)

LETTEN NIMREH ANO DATL OF DEIC LABORATOAY LNTABILITY aTaTys

LETTEN NUMAF I anNn DATE @F QESC AUTHORIZATION TO TEST

GOVERNMENT RETRESENTA TIVE MANUFACTURFR (Check Applicahie Black)

1 carnly that § did witna t apacifiod Intervaln, the tents sndicated | [.] | tartify that the tante wers canthrcrad apon vample itemd

in thie separt by my 2inmp or algnature, snd thet such lasin wrea ‘on: tandumly selesind lrom & narmal praduction lot, and that the items
dhuctad as vpariticd. This eerttficasion soss nat constituts appryval weye manuincrursd a1 the Tecation and by the manufaciurer indicat.

ad abave

o dinappeorval ol ihe produce).
) =1 ¥ curtity that the 1eate ware conducies upen sample itsmu
. (TYPE OR PRINT} - which are ive of s o arud that the itame warg
i Tonvemmant Rapresentetive] manuiaceured at the tacatien and by the manutaciurer indicated
sbave
tiLe ~AME i {TYPE OR PRINTY
Forr— e Mepe ver
SHGNATURE TITLE
DAYE
SMIGNATUARE

TEST LABORATORY (Migr. o Cownercial)

1 cwetity thar all taats daaceibad in this repect wars periorned a2 oATE
apecitiod. by comprient persenne! veing leat Jacilirias which have PURPOSE OF TERTING
aan inxpueicd st tound Wy the .

C1 TWITIAL CERTIFICATION

] exTEnston oF AANGE OF FREviOUsLy CERTIFIED ITEMS
[ RECERTIFICATION 7O REVIJED OR AMENDEQC 1P ECIFICATION

WAME
(Labaratory Reprasentaiive)
{] O€S1GN AND CONSTAUCTION CHANGE
HrTLE 7] oTHER {Deacribe}
MogMaTURE

oAtk
e
EXFTENT OF TEATING PEAFORMED
1} comrLere

["] rAmTIAL (Deacribe)

FIGURE 15, Suggested format for forwarding test report.
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TEST PEALONREL fLint all Prersonnel Achualiy F t Tuete and P Siupmrwining Teuta}

DEVICE FAILURES fLIsr off Failuee Madan Encounisiad and Thr {snsa of Thesr Fallurns Durieg flurn—in end Lite Tenin

REMARKS {inchets suy Alnevwnalitios in Tosting. Knplenation of Fallures, ate, If tor Nasign & Constmctian Changs, Metude
= of Change mid R I fer Change.)

FIGURE 15. Suggested format for forwarding test report - Continued.
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Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:20Z
Check the source to verify that this is the current version before use.




MIL-P-50884C
APPENDIX

ABSTRACT OF RESULTS OF TESTS

MANUSACTURER'S NAuE

APECIFICATION NUMALR

TEAT REPGRT NUMBER

JTEsT LARORATGAY ACOMESS

AMENDMENT NUMBER

TEST MEFOAT DATE

DETAIL SPFECIFICATION NUMBER

RODOUCT

NAME OF TEST

TEST PARA,

SERIAL WOS.

NO. TESTED

%0, FAILED

DATE TESTED

REMARKS

FIGURE 15.

Suggested format for forwarding test report - Continued.
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TEST EQUIPMENT USED FOR THIS REPORT

MANUFACTURER'S NAME

SEECIFICA YION HUMREN

TESY REPOAT HUMBER

TESY LABOMATORY ADNDRLCIA

AMENDMENT MUMARR

AETAIL BIFCH G ATION HUMPEFR

baspIcy

T17usT wemonT DATE

SPEC PARA.
oR TEST

FQUIPMENT MARUFACTURCR

TYPE OR

MODEL

SERIAL OR -

INVENTORY NO.

DATE OF
CALIBRATION .

FIGURE 15. Suggested format for forwarding test rebor‘t - Continued.

Source: https://assist.dla.%?l -- Downloaded: 2016-11-03T17:20Z
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MIL-P-50884C
APPENDIX
FLEXIBLE AND RIGID-FLEX PRINTED WIRING TEST COUPONS
CERTIFICATION TEST BOARD NOTES
TYPE I PER MIL-P-50884C

Materfals: Reference FIGURE 16,

{

a. Flexible metal clad dielectrics per IPC-FC-241A one ounce copper one mi?t
polyimide ‘

b. Adhesive coated dielectric films per IPC-FC-232A one mil polyimide
€. Flexible adhesive bonding films per IPC-FC-233A
Plating:

a. All exposed copper to be tin Tead plated and fused or solder coated per

MIL-P-50884C, Paragraph 3.4.7,
Dimensional - Reference FIGURE 17
a. Minimum annular ring requirement is .015 inch
b. Tolerance on all hole locations 1s ,005 RTP

€. Thru-hole diameter to be .022 +.003

,d. Cover coat hole diameter to he .062 #.005

e. "C" coupon to be left uncovered

f. A1l 1ines and spacing are to be %220% of artwork master

g. All trim dimensions #,030

h. Fine 1ine patterns are not a requirement for certification
. Artwork master No. IPC-B-28/50884, Layer 1

Shipping Information

4. “he manufacturer will ship with the certification board a 1ist of materials
used and any deviations to the drawing.

.00l POLYIMIDE FITII I IIIIIII TSI COVERCOAT

(1'0032'“5:"3PPER _ e e K e Tty a e T el ——— BASE
001 POLYIMIDE . '
(.03mm)

' .004 {0Imm)

.007 (|8 mm)

FIGURE 16, Type 1 materials.
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HALE LOCATIAN CHART
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FIGURE 17. Single sided test specimen IPC-A-28/29 - Continued.
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FLEXIBLE AND RIGID-FLEX PRINTED WIRING TEST COUPONS
CERTIFICATION TEST BOARD NOTES
TYPE II PER MIL-P-50884C

Materials: Reference FIGURE 18

a. Flexible metal clad dielectrics per IPC FC-241A double clad one ounce copoper
one mil polyimide

b. Adhesive coated d1e1ectr1c films per IPC-FC-232A one mil polyimide

¢. Flexible adhesive bonding films per IPC-FC-233A

d. Stiffener plastic sheet per MIL-P-13949 ynclad .032 thick

Plating '

a. Copper piating in holes to be .001 minfmum per MIL-C-14550

b. Al11 exposed copper to be tin-lead plated and fused or solder coated per

MIL-P-50884C, Paragraph 3.4.7

Dimensfonal - Reference: EIGURE 19

e.
f.
g.
h.
i.

J.

Minimum annular ring requirement is .005 inch
Tolerance on all hole locatfons 1s .00& RTP
D1

ated thru ho

le diameter to be ,026 +.003 inch
Cover coat insulation hole diameter to be .062 ¢.005 inch
Stiffener hole diameter to be .062 #£.005 inch

“C'coupon to he left uncovered on layer 1 only

Al11 lines and spacing are to be #20% of artwork master
All trim dimensions #,030

Stiffener to bg'ﬁonded to layer 2 sidé

Artwork master No. IPC-B-29/50884, Layer 1 and 2

Shippfng Information

a.

The manufacturer will ship with the certification board. a 11st of materials
used and any deviations to the drawing. '

.O1t(.28 mm)
I_.OIS(.SGmm1
001 POLYIMIDE —¢ '  — COVERCOAT
|5°zc0PPER LAYER 1— TR _ o
001 POLY1MIDE—— 7 — BASE
| 0Z COPPER LAYER 2 F -
.00! POLYIMIDE — COVERCOAT

. (\ v\ \ \\ \KT \\ J— STIFFENER

FIGURE 18. Type 2 materials.
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HALE  LOCATIAMN CHART

]

oM ¥ DIM v o CEEN X Dint v oM (o |aars x DomA ' oM
A [ 845 (A40) | AdA (2881 A B 725 (/8.2 |2.900 (D% A 18 875 (22.23) |5.725 M.C2)
A a 488 (60 15.258 (133.35) A [ 875 (22.23) |2460 (68.9¢ A B 1025 /26.08) 13.725(4.L2)
A 5 3.2048 (AL 28) (888 FA04) ‘A a 1625 (20.04) )2.4A8 (LB3L) A [ LITS (2%85) |3.725{74.62)
A A 425 (I0.80Y 475 (72.87) A a 1175 {29.85) [2.408 {60.% A ) 825 (33 601 | 5.725 (14.462) |
A ) SIS 4.e [ 475 2.on A B 1.325 (33.66) [2.448 {60.96) A [ 1475 (37.47) | 3725 94.42)
A [ | 725 (1842} | 475 (i2.867) A B 1475 {3747 |2.480 {60.9%Y A ) 1,625 (11.28) 13.725(%.42)
A & BIS(22.23Y |.475 (12.00) A [ 1625 (41.28) [7.458 (60.96) A 8 1775 (45.47) |3.925 (94.62)
A 3 1825(2L.84) 1475 (12.87) A 8 1775 (45.89) 2448 (6 656) A 8 425 _(18.80) |4.825042.26) §
A [ 1175 (29.85) [475 (12.07) A1 B 425 (10.88) |2.825 (7110 A B L575 (1461} [4.025flaz.24)
[ ) 1.325(33.6L) [.475(12.07) A [ .525 (M40 12.825 (M. 70) A B J25 (18.42) A5 (6224 |
A8 /475 (3747 {475 (12.07) A ) (425 (16.88Y |2.975 {1557} A I B15 (12.23) |4.625 1aZ.24)
A B 1625 (41.28) 1475 (12.87) A A 525 (14.61) 2975 (15.57) A B 1825 (26.84) |9.025001.24)
A 5 7. 375{45.09) |.475 (12.67} A I 425 (0.80) |3.125 (7938) A 8 1115 (29.85) 48250102 24)
A B 425 (10.8D) _|.775 (19.49) A [ 575 (e [3.025 {rmasy] A ] 1.325 (33 .60} 025 (102.24)
A [ 575 (14.61) [.775 (19.49) A 5 1825 (2ia.04) |2.825 (.76) A 3 1,475 (3747 4.025042.2%_
A 225 (1842} |75 (9.69) A | & 1./25(29.85y (20500 L A | & LL2S F41.28) [4.625 (162.24
A 18 A75022.25) L.15 (19.69) A [ 1325 {33.64a)|2.825 {71 2%) A |8 1.775_(45.069 Y |[4.825 102 .21)
A | B 1.025(26.04) 175 (15.69) A & 1475 (3147|2225 (U rg’_ Al B 425 (16, B0Y [4.458 (115 A%)
A B 1 775¢29.85) |.275(13.6%) A ) 025 (26.84)[2975 (1557 Als 525 _(14.40) |4.454 (113435
A ] 1 3Z5733.66) 075 (19.47) A ) 115 (29.85) 12915 (15.50 A [ A25_(10.80) |4.6006 (116 B4)
A 18 1475 (32.47) {775 (13.47) A y 1325 755 wnlzars (man| LA I3 525 (Mol) [4oos (I 84)
A5 1.6Z5(41.28) |.775 (/.69 A ) 1475 (31.40 |2.915 (75.50) A £ AZ5 (10 B8) [4.750 (128 &
A A& 1.775745.8%) | 775 (79.69) A 3 oI5 (2 eh |5 3| [A [ & .srs_{_))'m.u _5‘4.154 M_ﬁ.‘:?
A 1 8 425 f0.88) 1280 (Ah.48) A |t LI75 (23.85V[3.025 (38| | A B 1825 (24.64) 14.458 (A DY)
A 5 575 (ML 1288730 48) A 1325 (33.66N]3.125 (79.38) A ] V175 {29.85) 4450 (113.23)
[y 425 f16.80) |1.354734.29) A 8 1475 73740 A RS (79.38) A 3 /325 (33 &b)|4.454 (113.48)
A 575 (M.67) [1.358034.29) [ B ZD08 (54.80) 250 (L9.85) A ) 1AY5 (3147 [4.458 (13 b3
A [} 425 (10.88) |1.564(38.16) A ) 2.5 (5398Y2. 1L7.85Y A B 1LOZ5 (26.00)|4.0db NiR4
A | B 525 (74.47) |1L.SAACA 18] A | B L.258 (51.05)[7.750 (62.85) | [ 4 [ 1475 (29.85}{4.£80 gm.u%
A | & 1.AZE5 [26.84) |1.280 ¢3AA48) A J 2375 (L0.30)12.758 (a8 | | A A U325 (3300|4080 (HE.84)
A 3 LTS5 F29.85) {1208 (3548) A ) 565 (63,5002, 750 (LF.85) A [ |i415 (3747) |4.484 (il &4)
A A 1325 (33.L4) 11.200 (35 A8) A |8 2. ulS (b B .?sgége.el) A A L825 (26.04) H.754 (Ed.&ﬁi
A 1475 (3147) [.285 (34 48) A 8 2000 (0.6 815 (75.03) A | B 4473 (2V.83) 4.750 (124.45))]
A | ¢ LOZS (2Lo%) 11350 (34.29) A [ 125 (53 98) 2875 (75.8%) A [ 1325 (33.6c)]4.158 (120.45)
A 7175 (29.85) |1.3507H4.2%) A | & 250 (S5215)12 875 (73 A3 A | A qm’s (37.47) 4.754 (120.65)
A | B 1325 (33.04) |/. 354 44.29) A 8 2,375 (L433V[Z.A5 /75.0%) A ) A.J40 (78.M4)14.254 (102.95)
Al S 147573247 [1384734.7%) A |- B 2.580 (63.5012.875 (13.03 A [ 3.244 (81.28) {3.388 (9A58)
A | 8 1,025 F26.04Y (1500 (38.10) A B .L25 {6 oB\7 875 (7545 A B 3.28A (81.24) 13.984 (¥%.04)
A ] 4475 (23.85) |£544 (38,10} A [) 2.606 (58.58))3.084 (76 26) A J- 8,284 (51.28) |4.106 (1d9.
A 4325 (33,66 [1.508 38.16 A A 27125 (53983008 S?{.za_ A B 3,250 (A1.28) |4.488 (11,70
A ] U475 37.47) 1L500(3A.10 A & 2250 {5775} )3.000 {16.28) A [ 32548 (81.28) 4.600 (1684
A 3.18A010.74) 180872540} A8 2.375 {66.533)[3.880 (76.20) A 2 [5:204 (a1.28) H.£80 d21.%2)
A T A 288(RI.2R) | 450 .43} AT B 2.588 (43.58Y(3848 (7el0)
A 3.280(81.28) |.450 (1¢.51) A 1B 7275 les. B 5800 (76.20)
Al A h;ggg.@.azé! 254 (21.59) A 5 2000 {SAKBNL 25 [79.38)
A lS 'i.zoomua) 11548 (29.21) A . 12725 (5298) [3.025 {77.38
A [ 3.200781.28) [1.350034.29) A |8 12258 (5775313 125 {79.38}
A JS 3.204(A8.28) |1550(3%.37) A_| 2 2.375 (A3 A K25 (77.28)
A |8 425 (10.80) 2.108(53_34) A [ 2.508 (&3.58)3.25 (1.2}
A 2 L5725 (14,473 [2.180753. 3} A L 2,625 (66.LBY[5.125 (70.58)
A1 A (725 (.3.42; E.mﬁ.s.m A £ 108 (78,74} [2.625 (6t £oB)
A 875 (22.23) V1000(53.H4) A £ 208 /81.28) ]2 875 £52.71)
A | B 1142572604} 12185753, 347 Al R
A 1./75029.85) |2.100 £53.34) A s
A | ¢ 1.325(38.66) |2.100(53.34) A [
A L 42573747 12100 (55.34) A [
A |8 1225 (A128) 12,108 /53.3%) A_| B
A A 1775 (45.49) 12.740 (53343 A TS
A B 425 110.80) 12480 £o.va) | | A
A | & [578 M6l 240076096 | A | 8~

FIGYRE 19.
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HOLE LOCATIBN CRART
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FIGURE 19, Double sided test specimen IPC-A-28 - Contfnued.
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FLEXIBLE AND RIGID-FLEX PRINTED WIRING TEST COUPONS
CERTIFICATICN TEST BOARD NOTES

TYPES III and IV PER MIL-P-50884C

Materials: . Reference FIGURE 20 TYPE II1I, F;GURE 21 TYPE IV

a. Flexible metal clad dielectrics per 1PC-FC-241A
Single and double clad one and twe ounce copper with 1 mil polyimide

b. Adhesive coated dielectric films per IPC-FC-232A 1 mil polyimide
¢. Flexible adhesive bonding films per IPC-FC-233A

d. Plastic sheet per MIL-P-13949, Type 1V, sfngle clad one ocunce copper .010
thick or Type 111 stiffener unclad .032 thick

Plating
a. Copper plating in holes to be .001 inch minimum per MIL-C-14550

h. A1l exposed coﬁper to be tin-lead plated and fused or solder coated per
MIL-P-50884C, Paragraph 3.4.7

Dimensional - Reference FIGURE 22

a. Hinimum external annular ring to he .0N5 to .004 inch

b. Minimum internal annular ring to be .002 inch

€. Plated thru hole diameter to he .032 £.005

d. Stiffener hole diameter to be .086 *.005, Type 111l

e. Tolerance on all hole locations s .005 RTP

f. Datum hole diameters to be .062 2.005

9. A1 lines and spacing are to be #20% of artwork masters.
h. A1l trim dimensions £.030

{. Stiffener to be bonded to‘layer 10 side, Type 111 only

j. Fine 1ine patterns are not a requirement for certffication
k. Artwork master No. IPC-B-29/50884, Layer 1 thru Layer 10

1. Manufacturer will be requfred to check dimensionally all hole locations
priocr to shipment,.

m. Manufacturer will ship the certification board, precut into three sections
along “H" coupons lengthwise designators. A

Shipping Information

a. The manufacturer will ship with the certification board a 1ist of materials
used and any deviations to the drawing.
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
{See Instructions — Rfm Side)

1. m_#ruaaglggya 2. DOCUMENT TITLE L

3o NAME OF SUBMITTING ORGANIZATION 4. TYPE OF ORGANIZATION (Mark one)

D VENDOR
] wen

5. ADDRESS (Rivert, City, State, ZIP Cods)}
o : D MANUZACTURER

D OTHER (Epecify):

5. FROBLEM AREAS B - '
a Parpgraph Number and Wording: )
& Recommended Wording:

¢. Resson/Rationate for Recommandation:

(TO DETACH THIS FORM, CUT ALONG THIS LINE.)

6. REMARKS : L

?,._NAME OF SUBMITTER hﬂf. Fiut, MI) ~ Optionsl b. WORK TELEPHONE NUMBER (Include Aree
. Code) — Optionst

[ MA_lALINGVfDORESS Strect, City, ¥lale, ZiF Code) = Optionsl . 8. OATE OF .UlMISSlON (YYMMDD}

DD FORM 'l 426 PREVIOUS EDITION IS OPSOLETE.
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