MIL-PRF-31032/1
1 November 1985

PERFORMANCE SPECIFICATION
PRINTED WIRING BOARD, RIGID, MULTILAYERED,

WOVEN E-GLASS REINFORCED THERMOSETTING RESIN BASE MATERIAL,
WITH PLATED THROUGH HOLES, FOR SOLDERED PART MOUNTING

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense

1 SCOPE

11 Statement of scope Thus specification covers the generic requirements for ngid, multilayered (3 or more conductor
layers) printed winng boards with plated holes, that will use soldenng for component/part mounting (see 6 1 1)

12 Classficaton Printed winng boards are classified as ngid, type 3 (multilayer board without biind or buned was), as
specitfied (see 6 2 2)

2 APPLICABLE DOCUMENTS

21 General The documents listed in this section are spectied In sections 3 and 4 of thws specification  This sechon does not
mciude documents Cited in other sections of this specrfication or recommended tor addihonat informabon or as examples  While
every effort has been made fo ensure the completeness of this list, document users are cautoned that they must meet all
spectfied requirement documents cited in sections 3 and 4 of this specihication, whether or not they are ksted

2.2 Govemmeant spacificatons  The following specifications form a part of this specrfication to the extent specified herein
Uniess otherwise specifiad, the issues of these documents are those fisted in the issue of the Department of Defense Index of
Specificabons and Standards (DoDISS) and supplement thereto, cited in the solicitation

SPECIFICATIONS

DEPARTMENT OF DEFENSE
MIL-PRF-31032 - Printed Circuit Board/Printed Winng Board, General Specification for

(Unless otherwise indicated, copies of the above specification is avaltable trom the Defense Pnnting Services Detachment
Office, Buikding 4D (Customer Service), 700 Tabor Avenue, Phitadeiphia, PA 19111-5094.)

23 Non-Govemment publications The following documents form a part of this document to the extent specified herein
Uniess otherwise specified, the issues of the documents which are DoD adopted are thoes listed in the tssue of the DoDISS cited
in the sokcitabon  Uniess otharwise speciiied, the issues of documents not listed in the DoDISS are the wsues of the documents
cited in the solictation (see 6 2)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM E345 - Standard Test Methods of Tension Testing of Metaihc Foils

{Appiication for copies should be addressed to the American Society for Testing and Materials, 1916 Race Street,
Philadelphia, PA 19103-1187)

AMSC N/A 1ol15 FSC 5998
DISTRIBUTION STATEMENT A Approved tor pubi release, distribution s unlimited
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MIL PRF-31032/1

INSTITUTE FOR INTERCONNECTING AND PACKAGING ELECTRONIC CIRCUITS (IPC)

J-STD-003 - Solderability Tests for Printed Boards
{PC-D-275 - Design Standard for Rigid Printed Boards and Rigd Printed Board Assemblies
IPC-TM-650 - Test Methods Manual

(Apphcation for copies should be addressed to the Institute for interconnecting and Packaging Electronic Circutts, 2215
Sanders Road, Northbrook, IL 60062-6135 )

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

2 4 Order of precedence In the event of a conflict between the text of this document and the references cited herein, the text
of this document takes precedence Nothing in this document, however, supersedes applicabie laws and regulations uniess a
specific exemption has been obtained

3 REQUIREMENTS

pments Printed winng boards delivered under this specification shall be in accordance with the
requ«emems as speclﬁed hensm and documented in the printed board procurement documentation

3 11 Conflicting requirements The order of precedence of conficting requirements shall be 1n accordance with
MIL-PRF-31032

: entation For the purposes of this specification, when the term
speclﬁad' lsusedwmnaddmonanetom‘eetoaspoemcbcabon or document, the intended reference shall be to the
apphcable prted board procurement documentation

3.2 Qualification Printed wiring boards furmshed under thwe specification shall be technologies that are manutactured by a

manufacturer authonzed by the qualitying activity for listing on the applicable quaified manutacturers list before convact award
(see 4 3)

33 Design (see 6.2.2,1) Pmnted wiring boards shall be of the design specified Unless otherwse specified, if individual
desygn parameters are not specified, then the baseline design parameters shall be as spectfied by IPC-D-275, type 3, class 3
Test coupons shall be as specthed in the applicable design standard and shall reflect worst case design condtons

34 Ponled board matenals AN matenals used i the construction of compliant printed winng boards shali comply with the
applhicable specifications referenced in the printed board procurement documentation  if matertats needed in the production of
prnted wiring boards are not specified, then it 1s the manufacturer's responsbility to use matenats which will meet the
performance requirements of thus specification Acceptance or approval of any printed board material shall not be construed as a
guarantee of the acceptance of the firished pnnted wiring board

35 Vi ments  The panted wining board test specimens (production printed winng boards or test
eoupons)shanoonionntomeromwemmsspedtbdin351throughass as apphcable

351 Dase matenal

3511 Edges of base matana] Burrs, chips, nicks, haloing, and other penetrations along the base matenal sdges of finished
pnnted wiring boards shall be acceptable provided the defect doee not reduce the edge spacing specified by more than 50
percent

3512 Surface impetfactians Surface impertections (such as scraiches, pits, dents, and cuts or exposed reinforcement
material fibers) shali be acceptable pronding the imperfections meets ali of the following

a The mmpertections do not bndge between conductors

o] The drelectnc spacing between the imperiection and a conductor is not reduced below the spectied mimmim
conductor spacing requirements

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:25Z
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3513 Subsustare Mnpedections Substtace-impdedctions (such-as biistering, haloing, delamination, and foreign
inclusions) shall be acceptable providing the impertections meets the following

a The wmperfections do not bridge more than 25 percent of the distance between conductors and/or plated-through holes
No more than two percent of the printed wring board area on each side shall be affected

b The imperiections do not reduce conductor or dielectnc spacing below the specified mimmum requirements
c The imperfections do not propagate as a result of testing (such as rework simulation, thermal stress, or thermal shock)
d The longest dimension of any single impertection s no greater than 0 80 mm { 0315 inch) In non-circuitry areas, the
maximum size shall not be greater than 2 mm ( 078 inch) n the longest dumansion or O 01 percent of the printed winng
board area, maximum
NOTE Color vanations or mottied appearance in bond enhancement treatments shall be acceptable
352 Conduetor patiern
3521 Annuiarnng. exiemal The external annular ring shall be as spectfied Unless otherwise specified, the external
annular nng may have in isolated areas a 20 percent reduction of the specified external annular nng due to defects such as pis,
dents, nicks, or pinholes

3522 Bonding of conductor fo base matenal Unless otherwise specified, there shall be nc peeling or lifting of any conductor
from the base matenal

3523 Conductor impertections  The conductor pattern shali contain no cracks, spits or tears  Unless otherwise specified,
any combination of edge roughness, nicks, pinholes, cuts or scratches exposing the base matenal shall not reduce each
conductor width by more than 20 percent of its minimum specified width There shall be no occurrence of the 20 percent
reductions greater than 13 mm ( 51 mnch) or 10 percent of a conductor length, whichever 15 less

35.24 Conductor finish The conductor finish shall be as specihed

35.241 Coverage The conductor finish shali completely cover the exposed conductor pattern  Complete coverage does not
apply to the verical conductor edges

35.242 Whiskers There shall be no whiskers of solder or other platings on the surface of the conductor pattermn
3525 Conductor spaong Conducior spacing shali be as specified

3526 Conguctor width Conductor width shall be as specified

353 Dimensions The finished pnnted winng board shall meet the dimensional requirements specified

354 Hole pattern accuracy The sze and focation of the hole pattern in the pnnted winng board shall be as specfied
355 Liftediands The finished prnted winng board shalt not exhibit any hfted lands

356 Soidecrasist Unless otherwise specified, the solder resist conditions below shall apply

3561 Coverage Solder resist coverage imperfections (such as blisters, skips, and voxis) shall be acceptable providing the
imperfectiors medts &N of the following'

a The soider resist imperiection shall not expose two adjacent conductars whose spacing is less than the electrical
spacing required for the voltage range and environmental condition spectfied in the applicable design standard

b In areas contaming parafiel conductors, the soider resist impertecton shall not expose two isolated conductors whose
spacing 1s less than 0 5 mm ( 020 inch) uniess one of the conductors ts a test pont or other feature area which 1s
purposely left uncoated for subsequent operatons

¢ The exposed conductor shall not be bare copper

d The solder resist imperiection does not expose tented via holes

2
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3562 Discoloration Discoloration of metallic surfaces under the cured solder resist 15 acceptable

3563 Reqislration The solder resist shall be registered to the land or terminal patterns in such a manner as to meet the
requirements specified I no requirements are specified, the following apply

a Unless otherwise specified, solder resist shall not encroach onto surface mount lands

b  Solder resist misregistration onto plated-through component hole lands (plated-through holes to which solder
connections are to be made) shall not reduce the external annular nng below the specified minimum requirements

¢ Solder resist shall not encroach mto plated-through hole bamels or onto other surtace features (such as connector
fingers or lands of unpiated holes) to which solder connections will be made

d  Solder resist 1s permitted in plated-through vias or holes in which no lead is 1o be soldered

e Test ponts which are intended for assembly testing shall be tree of solder resist uniess a partial coverage allowance 1§
spacitied

3564 Thickness Solder resist thuckness shall be as speciiied

3 6 Microsection reguirements Pnnted winng board test specimens (production pnnted winng boards or test coupons) shall
conform to the requwements in 3 6 1 through 3 6 11, as applicable (see figure 1)

361 Annularnng, intemal  The mwmmum internal annular nng shall be as spectfied

36 2 Conduyctor finish thrckness (plating of coatingl The plating or coating thickness of the conductor fimish shall be as
specsfied

363 Conduyctor thickness The conductor thickness on printed winng boards shall be as specified If only a starting meta!

fod weyght is specified, the murumum conductor thickness (metal foil or metal foll and metal plating, as applicable) shall not be
reduced below 10 percent of the starting folt thickness

364 Hole wal plating
3641 Copper plating thickness Unless otherwise specthied, the copper plating thickness shall be in accordance with the
appicable design standard Any copper plating thickness less than 80 percent of the spectfied thickness shali be treated as a
voud
36411 Copperplatng voids The copper platng m the piated-through hole shall not exhitrt any voxd in excess of the
followng
a There shall be no more than one plating void per panel, regardiess of length or size
b  There shall be no plating void longer than five percent of the total pninted wiring board thickness
¢ There shall be no plating voids evident at the interface ot any conductive layer and plated hole wall
Conductor fitsh platng or coating matenal between the base matenal and copper plating (1 e , behind the hole wali coppar
plating) 's evidence of a voixd  Any plated hole exhibiting this condrtion shall be counted as having one void for panel acceptance
purposes
3642 Platingdafects Nodules, plating foids, piatng inclusions or plated reinforcement material protrusions that project into
the plated-through hole shall be acceplable provided that the hole diameter and the copper thickness are not reduced below their
specified limits

3643 Wicking Wicking of copper plating extending 0 08 mm ( 0031 inch) into the base matenal shall be acceptable
provided it does not reduce the conductor spacng below the minimum clearance spacing requirements specthied

465 Mpatic ciacks  There shail be no cracks in the platngs, coanngs, or Itemai conductive tails  Gracks are permissibie
in the external layer (outer) copper foil provided they do not extend nto the plated copper

366 Dielectnic layer thickness The minimum dielectnic thickness between conductor layers shall be as spacihied
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MIL-PRF 31032/

367 Eichback (when specilied, see 3.1) When spectfied, printed winng boards shail be etched back for the lateral removal
of resin and glass fibers trom the internal conductors prior 1o plating The etchback shall be effective on at ieast the top or
bottom surface of each internal conductor Negative etchback 1s not acceptable when etchback s speciied

3671 Eichback imils Unless otherwise specified, the etchback shali be 0 005 mm ( 0002 inch) mimimum and 0 076 mm
{ 003 inch) maximum when measured at the internal copper contact area protrusion with a preferred depth of 0 015 mm ( 0006
inch)

368 Smearremoval When etchback is not specrfied, the plated-through hole shall be cleaned to be free of resin smear
When etchback is not specified, a negative etchback of 0 013 mm ( 0005 inch) maximum shall be acceptable

369 Conductive interace separations Except for along the vertical edge of the extemnal copper foil, there shall be no
separations or contamination between the hole wall conductive interfaces Conductive intertace separatons along the vertical
edge of the external copper foil shall be acceptable Anomales resutting from this separation shall not be cause tor rejection

NOTE The term conductive interfaces shall be used 1o describe the junction between the hole wall piating or coating and the
surfaces of intemal and external layers of copper or metal foil The interface between platings and coating (electroless copper,
direct metalization copper and non-electroless electroless copper substiitutes, etc , and electrolytic copper, whether panel or
pattern piated), shall aiso be considered a conductive intertace

3610 Lammale vois Laminate voids with the longest dimension of 0 08 mm ( 0032 inch) or less shall be acceptable
provided the conductior spacing ts not reduced below the minimum dielectnc spacing requirements, laterally or vertically, as
specified After undergoing rework simuiation (see 3 7 4 5), thermal stress (see 3 7 6 2) or thermal gshock (see 3 7 6 3), laminate
voids are not evaluated in zone A (see figure 1)

3611 Liftedlands After undergoing rework simulation (see 3 7 4 5), thermal stress (see 3 7 6 2) or thermal shock (see
376 3}, the maximum allowed lifted land distance from the prmted wiring board surtace to the outer lower edge of the land shali
be the thickness (height) of the termmal area or land The firushed, non-stressed pnnted winng board shall not exhibit any Ifted
lands

37 Perormance requirements The performance requirements specrfied in 3 7 1 through 3 7 6 shall be verified by the test
methods detalled in 4 6 Unless otherwise specified, test optmization m accordance with MIL-PRF-31032 may be used, but the
pnnted winng boards shall meet all of the performance requirements specified and herein, regardiess of the verification method
used

371 Acceptabilty (of panted winpg boards) When examined as specified in 4 6 1, the printed winng boards shalt be m
accordance with the acceptance requirements specified in 3 3 (design), 3 4 (material), 3 5 (visual and dimensional), 3 8
(marking}, and 3 9 (workmanship)

X X : ens) When pnnted winng board test specimens (finished printed
winng boards suppomno test ooupons or qualmcatlon test spec1mens) are microsectioned and examined as specified n 4 6 2,
the requirements spectfied in 3 6 shall be met.

373 Chemical requirements

3731 Cleanknass When printed winng board test specimens are tested in accordance with 4 6 3 1, the levels of
cleankness shall be in accordance with the requirements 0f37.3 11 0r37 3 1 2, as applicable

P paigt  Unless otherwise specified, pnor to tha application of solder resist, the leve!
of onic comaminaﬁon shall not emeod 1 56 mlcrogramslsquare centimeter (10 06 micrograms/square inch)

‘ A : The levels of cleaniness for completed
pnnted winng boards shall be as epeciﬁed

3732 Copper plating characienstics
37321 tiongaton When copper plating is 1esled in accordance with 4 6 3 2, the elongation shall be 6 percent mimmym

37322 Tensile strength When copper plating 1s tested in accordance with 4 6 3 3, the tensile strength shall be 248 MPa
{36 000 pst) minimum
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37 4 Physical requirements

3741 Adhesion. marking After marking is tested in accordance with 4 6 4.1, any specified marlungs which are missing in
whole or in part, faded, smeared, or shitted (dislodged) to the extent that they cannot be readily entified shall constitute falure
A slight change tn the color of ink or paint markings after the test shall be acceptabie

3742 Adhesion. piating When tested as specified in 4 § 4 2, there shall be no plating particles or conductor pattems
removed from the printed wiring board test specimen except for outgrowth

cable) When tested as specified in 4 6 4 3, the maximum percentage of cured
solder resist Imed from the sunace o' the base maternal, conductors, and lands ol the coated printed wiring board test specimen
shall not exceed the following limits

a Bare copper or base matenal 0 percemt
b Non-mettng metals (e g , gold or nickel plating) 5 percent
c Melting metals (e g , in-lead platng, solder coating, indium, bismuth, eic) 10 pergent

3744 Bowandiwist When printed winng boards are tested as specified in 4 6 4 4, the maximum limit for bow and twist
shall be as specified

3745 Rework simulation After undergoing the test spectfied in 4 6 4 5, the printed wiring board test specimens shall be
microsectioned and mspected in accordance with 4 6 2 and the requirements specified in 3 6 shali be met

3746 Solderabity (seq 6.2.10)

37461 Holesolderabllity After undergomng the test specified in 4 6 4 6, the printed winng board test specimen shall
conform to the class 3 acceptance cnena specified in J-STD-003

37462 Surace soldaabliity After undergoing the test specified in 4 6 4 6, the pnnted winng board test specimen shall
conform to the class 3 acceptance critena specified in J-STD-003

375 Elacincal requirements

3751 Continuty When tested in accordance with 4 6.5 1, unless otherwise specified, there shall be no circuit whose
resistance exceeds 10 ohms For referee purposes, 0.5 chm maximum per 25 mm (.88 inch) of circuit iength shall apply

3752 |solation (circult shorts) When tested as specified in 4 6 5 2, the resistance between mutually isolated conductors
shall be greater than 2 megohms

376 Environmental requirements

3761 Motsture and ingulation resistance When tested as specified in 4 6 € 1, the pnnted winng board test specimen shali
have a munimum of 500 megohms of resistance between conductors After the test, the pnnted winng board test specimen shal
not exhibit birstenng, measiing or delamunation in excess of that allowed n 3 5 1

376.2 Tharmal streas  After undergoing the test specified in 4 6 6 2, the pnnted winng board test specimen shall be
inspected in accordance with 4 6 2 and shall meet the requirements of 3 6

376.3 Ihermal shock After undergoing the test spacified in 4.6 & 3, the printed wiring board test specimens shall meet the
following requirements

a Visualinspection When ingpected as specified in 4 6 1, there shall be no evidence of plating cracks, blistering,
crazing, or delamination in excess of that aliowed in35

b Continulty When tested as specified in 4.6 5 1, the change in resistance between the first high temperature cycle and
melasthighternperauecydeshannotbemmn10wrcent

¢ Murosection The pnnted wiring board test specimen shall be microsectioned and inspected in accordance with 4 6 2
and the requrements specified in 3 6 shall be met

38 Mardung Marking shall be in accordance with MIL-PRF-31032

39 Workmanship Printed winng boards shall be processed 1n such a manner as to be uniform in quality and shall be tree
from detects that will affect iife, serviceabilty or appearance
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MIL-PRF-31032/1
4 VERIFICATION

4 1 Sampling and inspection Samphing and nspection shall be in accordance with MIL-PRF-31032, and as specihed heremn

4 2 Standard tes! and inspection conditions Unless otherwise specified by the applicable test method or procedure,
inspections and tests may be performed at amiwent conditions

4 3 Qualfication inspechion Unless otherwise specified by the TRB approved qualification test plan, qualification inspection
shall be in accordance with MIL-PRF-31032 and as specified herein

4 31 Qualfication fest vehicles The quatification test vehicle(s) to be subjected to qualification inspection shall be in
accordance with the TRB approved qualification test plan and the apphicable qualification test vehicle specification(s)

4311 Sample The number of qualication test vehicle(s) to be subjected to qualficabon inspection shall in accordance with
TRB approved qualification test plan

432 Testroutne The qualfication test vehucie(s) shall be subjected to the inspections and tests specified in tables | and |l

4 3 3 Qualdication by similarty A production iot may be considered qualified by similanty if the dimension parameters are
within twenty-five percent of that which ts currently qualiied This window s applicable on an associated specification basis

4 4 ot conformance inspection Lot conformance inspection shall be in accordance with MIL-PRF-31032 and table | herein
Lot contormance inspection testing by subgroup or within a subgroup may be performed in any sequence

4 41 Panel accaplance The panel acceptance test shall be in accordance with MIL-PRF-31032, and as spectfied in table 1,
subgroup 1

4411 Sampiing A muumum of two test coupons per panel shall be tested The two test coupons shall be taken from
opposite comers of the panal After the tast, one of the test coupon shall be microsectioned in the panel's length (X dwecton)
and the other shak be microsectioned along the panef's width (Y dwrechon)

4412 PDA bmits The PDA limuts for panel acceptance shall be 32 percent

4 4 2 100 percent nspechon 100 percent tests shall be in accordance with MIL-PRF-31032, and as specified in tabie |,
subgroup 2

4421 PDAmds The PDA kimits for 100 percent inspection shall be 50 percent

4 43 Sample mspections Panels and pnnted winng boards to be delivered in accordance with this specification shall have
been subjected to and passed all the mspections of table |, subgroup 3

4431 Sampfing A sample of printed winng boards (or test coupons that represent the pnnted winng boards) shall be
randomly selected from each mspection lot

TABLE | Lot contormance nspaction

Requirement | Method Specimen to test 1/
Inspection poragraph | paragraph o e T T | smT | wix | Someepn &
Subgroup 1 (panel acceptance)
Therma! stress 3762 4662 8 8 B See44.11
Subgroup 2 (100 percent)
Continurty 3751 4651 X 100 percent
Isolation (circuit shorts) 3752 4652 X 100 percent

See tootnotes at the end of table
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TABLE | Lotconformance inspection - Continued

Requirement | Method Specimen 10 test 1/
[
nspection paragraph paragraph Pwe | THM SMT MIX Sample plan 2/
Subgroup 3a (Sample)
Acceptabiity 3/ 4/
Desgn 33 461 X Plan BH
Material 34 461 X Plan BH
Visual & dimensional 35 461 X Plan BH
Marking s 461 X Plan BH
Workmanship o 39 461 X Plan BH
Subgroup 3b
Chemucal
Cleankness & 37311 4631 X Plan *N
Subgroup 3¢
Physical
Adhesion, marking 3741 4641 X &/ & [ Z
Adheston, plating & 3742 4642 X C C Cc Z/
Adhesion, soider res:st 3743 4643 X G Gy GY | 2
Bow and twist 3744 4644 X Plan BH
Solderability
Hole 37461 4646 AorS AorS | PlanTJ
Surface 37462 4646 CorM | CorM | PlanTJ

1/ Test coupons are in accordance with IPC-D-275 PWB 1s a production board, THM s a through-hole mount test coupon,
SMT s a surface mount PWB test coupon, MIX is a Mixed mounting test coupon

See MIL-PRF-31032 for C = 0 sampiing plans

Design (3.3), conductor spacing (3 § 2 5), conductor width (3 5 2 6). conductor impertections (3 5 2 3) and workmanship
(3 9) shail be nspecied on both the mtemal layers containing conductors pnor to lamination and the completed printed
wiring board

Suriace imperfections (3.5 1 2) and subsurface imperfections (3 5 1 3) shall be inspected pnior to solder resist apphication
Inspection shall be performed pnor 1o solder resist application Additonal inspections on completed printed wiring boards
may be specified

Seed 641

Test coupon (sampie plan TJ) or production printed wirnng board {sample pian BH), manufacturer option

Test coupon T shail be used when production printed winng boards have tented via holes

ww

D K

4 5 Periodic conformance inspection Periodic conformance inspection shali be in accordance with MIL-PRF-31032 and
table il herein

TABLE Il
Recuirement Meathod Tests frequency
inspection paragraph paragraph
Elongaton 37321 4632 Monthly
Tensile strength 37322 4633 Monthly
Rework simulation 3745 4645 Monthly
Moisiuie and wisulabion iesistance 3761 4661 Monthly
Thermal shock 3763 4663 Annually

[3v}

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:25Z
Check the source to verify that this is the current version before use.




MIL-PRF 31032/1

4 6 Methods ol Inspection

4 6 1 Visual and dimensional inspaction  The printed winng board spacimen shall be inspected in accordance with
IPC-TM-650, method 2 1 8, except that the magnification shall be 1 75x (3 diopters), minmum

4 6 2 Microgsection ingpection Micrgsection inspections shall be accomplished by using methods in accordance with either
IPC-TM-650, method2 1 1or2 1 1 2 Referee inspections shall be accomplished at a magnrication of 200x

4 6 3 Chemical tast methods

4631 Cleaniness The sodium chioride (NaCl) salt equivalent onic contaminationtestsof 46311, 46312,0r46313
shall be used to test for ionic cleanhness

46311 Manualmethod The test for cleanhiness shall be performed i accordance with IPC-TM-650, method 2 3 25

46312 Automatc methods The test for cleaniiness shall be performed in accordance with 1IPC-TM-650, method 2 3 26 or
23261

46313 Atemale automatic methods The sodwm chionde salt equivalent ionic contamination test equipment specthed in
6 3 may be used in heu of the methods specfiedin463110r463 12 When pnnted winng boards are tested using the
sodium chlonde salt equivalent 1onic contamination test equipment specihed in 6 3, the final value shall be less than equivalents
of sodium chionde specified in tabie il for the pnnted winng board surtace area tested

4 632 Elongation of coppet  The test for slongation of copper shall be performed in accordance with ASTM E345 The
travel speed of testing shall be 50 mm £ 1 mm (1 87 + 03 inches) per minute  Samples shall be baked for 6 hours minimum at
135°C (275°F) minimum prior to testing

4 6 33 Jensie sirength of coppar  The test for tensile strength of copper shall be pertormed in accordance with ASTM E345
The travel speed of testing shall be 50 mm * 1 mm (1 97 + 03 inches) per mnute  Sampiles shall be baked for 6 hours mmum
at 135°C (275" F) mimum pnor to testing

4 6 4 Physical test methods

4641 Aghesion mardung Test specimens which represent all type of marlang used on the lot (except etched marking) shatl
be subjected to the soiderabiiity testn 4 6 4 6 The side of the test specimen that is marked ghall be placed against the solder
After the test, the test specimen shati be examined in accordance with 4 6 1 and the requrements of 3 7 4 1 ghall be met.

4 6 4 2 Aghesion, piating The test for piatng adhesion shall be performed in accordance with IPC-TM-650, method 2 4 1

4 6 4 3 Aghesion, solder resist The test for sokier resist adhesion shall be performed in accordance with IPC-TM-650,
method 2 4 28 1

4644 Bow and twist The tests for bow and twist shall be performed in accordance with IPC-TM-650, method 2 4.22
4645 Bawork simulation  The rework simulation test shall be performed in accordance with IPC-TM-650, method 2 4 36
4646 Soderability The tests for hole or surtace solderabrlity shall be pertormed in accordance with J-STD-003

465 Elecincal test methods

4651 Continulty A current shall be passed through each conductor or group of interconnecied conductors by applying
electrodes on the terminais at each end of the conductor or group of conductors The current passed through the conductors
shall not exceed those specified in the applicable design standard for the smaliest conductor in the circutt

4652 jsolaton (circult shorls) A test voltage shall be applied between all common portions of each conductor pattern and
all adacent common porbons of each conductor pattern  The voltage shalt be apphed between conductor patterns of each layer
and the electrically 1solated pattem of each adjacent layer  For manual testing the voltage shall be 200 votts minimum and shalt
be applied for a minimum of § seconds  When automated test equipment is used, the minimum appfied test voltage shalt be as
specfied |If the maximum rated voltage on the pnnted wiring board 1s not spectiied, the test voltage shall be 40 volts miimum

10
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46 6 Enveonmaenialtest memiods

4661

The test for moisture and insulation resistance shall be performed in accordance

with IPC-TM-650, method 2 6 3, class 3

4662 Thermal siress The test for thermal stress shall be performed in accordance with IPC-TM-850, method 2 6 8

4 6 6 3 Thermal shock. The test for thermal shock shall be performed in accordance with IPC-TM-650, method 26 7 2
except that the temperature extremes shall be -65°C and +125°C

5 PACKAGING

51 Packaging requirament The requirement for packaging shall be in accordance with MIL-PRF-31032
6 NOTES

(Ttus section contains mformation of a general or explanatory nature that may be helpful, but & not mandatory )
61 Notes The notes in MIL-PRF-31032 are applicable to this specification

611 Intended use This associated specificaton was developed for the use of ventying the performance of ngid, woven
E-glass remforced, thermosetting resn base matenals, mutblayered (3 or more conductor layers) printed winng boards with
plated holes (without blind or buned vias), that will use soldering for component mounting Pnnted wiring boards of other base
material types or construction styles can be tested or verified to the performance requirements contained in this document,
however, the performance parameters of other associated specificatons may be more appropriate  The supplement for
MIL-PRF-31032 contains a kst all known and cument associated specification at the time of its date and shouid be consulted for
selection of the appropnate associated specsfication

6.2 Acguistion requiremems Acqurstion documents must specify the following

a

b

3
L.

Title, number, and date of this specification (with any amendments)

issue of DODISS to be cried in the solicttation and, i required, the specific issue of iIndvdual documents referenced
(see section 2)

Title, number and date of applicable printed board procurement documentation or drawing and identification of the
onginating design activity

The complete product procurement documentation part number (see 3 1)
The printed winng board classlification (see 1 2 0r 6 2 2)

Requirements for delvery of one copy of the quality conformance inspection data pertinent to the product inspection lot
to be suppived with each shipment by the QML manufacturer, it apphicable

Requirements for certificate of compliance, it apphcable

Requirements for notificaton of change of product or procass 10 the contracting activity in addrion to notification to the
qualdying activity, #f applicable

Levels of preservation and paciung required
If special or addihonal identification marking is required (see 3 8)

€ 2 1 Optional acquisition data  The following items are optional and are onty pplicable when specified in the printed board
procurement documentation

a
b

[+

if any special or additional cleanliness is required (see 3.7 3 1 2)

The durability of coating rating (accelerated agmg for solderabiity testing) if other than category 2 (see J-STD-003)
Requirements for tanure analysis, coriective ackion aid 1epoiting of 1esulls

Disposition of ot conformance inspection sample units

Any other special reguirements

1"

Source: https://assist.dla.mil -- Downloaded: 2016-12-05T14:25Z
Check the source to verify that this is the current version before use.



MIL-PRF-31032/1

6 22 Ophional classitication
6221 Desgn slandard The design standard options are identried as follows

C - Multilayer ngid pnnted winng in accordance with customers design guidelines
N - Type 3 in accordance with IPC-D-275, class 3

6 2 2 2 Number of conductor layers The number of conductor tayers s identfied by a two digt number, either 03, 04, 05,
etc that designated the total number of all conductor or metal layers in the printed winng board

6223 Patmouniing The techmigues for mounting of the electronic components onto the printed winng board dunng circurt
card assembly are dentrhed as follows

A - Through-hote mounting (THM) of electronic components
B - Surface mounting (SMT) of electronic components
C - Mmed mounting (combinations of A and B, though-hole and surtace mount) of components
6 2 2 4 Pase matenal identiier The base material s identified by two letters that identity the base matenial type

6224 1 Base matenal resin system modifier if there are base matenal resin system modifiers, they are identrhed by a single
character that wentifies the base material resin modification

The finish of exposed conductors ts wdentified by any of the characters

- Bismuth (SMT part mounting only)

- Chemical, non-metallic coating

- Indwm (SMT part mounting only)

- Either tused electrodeposted tn-lead or hot ar leveled soider coating (F or H)
- Fused elecirodeposited tin-lead platng

Gold

- Mot ar leveled soider coating

Nickel (electrolytic)

Nickel (electroless)

- As specthed in the pnnted board procurement documentation (see 3 1)
A - Rhodwm

U - Non-fused electrodeposited tin-ead

*ZTIGMMOOD

6 226 Piated hole processing The type of hole preparation and the plating to be used are in accordance wth62 2 6 1 and
62262

62261 Hole preparabion for piating A single ietter indicating what type of pre-plating hole processing 1s to be performed
The type of hole preparation to be used s identified by a single letter as foliows

A - Any hole preparation technique permitted

D - Desmear

E - Etchback (chemical or plasma)

* - As spectied in the printed board procurement documentation (see 3 1)

62.26 2 Copoerplating The typse of plated copper 1s identified by a single letter as follows

C - Electrodeposited acid copper

P - Electrodeposited pyrophosphate copper

E - Electrodeposited acd or pyrophosphate copper (C or P)

F - Full-additve copper (electroless)

*  As spectfied in the printed board procurement documentation (see 3 1)
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6 2 3 Qptional description The descnption of printed winng boards found in the printed board procurement documentation
may be in the following form

j a A A& E
Associated specification number l

Design standard (see 6.2 1.1)

Number of conductor layers (3 or more, see 6 2 1 2)
Part mounting (A, B, or C, see 6 2 1 3)

Base material identifier (see 6 2.1 &)
Base material special considerat:ion (see 6.2.1 4.1)
Conductor finish (exposed conductor only) (see 6 2 1 5)

Hole cleaning (A, D, Eor v, see 6 2 1 6.1)
Copper plating type (C, E, F, P or *, see 6 2 1.6.2)

63 Equivalent methods The following methods of determining the cleanhkness of prnted wing-boards have been-ahown 1o
be equivalent to the reststivity of the solvent extract method

a The Kenco Alloy and Chemical Company, Incorporated, "Omega Meter™, Model 200 *
b  Alpha Metals Incorporated, "lonograph™ *

¢ Zero Systems, incorporated, “Zero lon™, Mode! ZI-100 "

d Westek, "ICOM 5000™ -

Table |ll bsts the equivalence tactors for these methods in terms of microgram equirvalents of sodium chlonde per untt area

TABLE W Equivalence faclors.

Equivaients of sodiwm chionde Related
Method Equivalence IPC-TM-650
factors Micrograms per | Micrograms per test method
square inch square cm
Resistivity of solvent extract 100 10.06 1656 235
Omega meter™ 139 14 00 220 2326
lonograph™ 201 2000 310 23261
Zero ion™ 368 3700 580 NA
ICOM 5000™ 2.20 22 00 340 N/A

6 4 Replacament information This specification includes a majority of the performance requirements of previous revisions of
MIL-P-55110 and MIL-PRF-55110 for type 3 printed wiring boards constructed using base material types GB, GF, GH, GM, and
Gl Pnnted wiring boards conforming to this associated specification would be comparabie 1o pnnted wiring boards contorming to
MIL-P-55110 and MIL-PRF-55110

65 Summary of teats A summary of all tests and inspection 10 be performed for inspection of product for deiivery are
detailed m table IV
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TABLE IV Summary of inspection of product tor delivery

Requirement Method Test specimen 1/
Inspection paragraph paragraph PWB | THM | SMT | Mix Sample plan 2/
Subgroup 1 (Pane! acceptance)
Thermal stress 3762 466.2 B B B8 |2 PERPANEL
Microsection 36 462 B B B
Annular nng, internal 361 462 3
Conductor finish thickness 362 462 3/
Conductor thickness 363 462 3
Hole wall plating 364 462 3
Copper piating thickness 3641 462 3
Copper plating vouds 36411 462 ¥
Plating detects 3642 462 k!
Wicking 3643 462 kY
Metaliic cracks 365 462 ¥
Dielectric layer thickness 366 46.2 kY
Etchback 367 462 kY
Smear removal 368 462 ¥
Conductive intertaces 369 462 ki
Larwnate voids 3610 462 ¥
Lifted lands 3611 462 ¥y
Subgroup 2 (100% tests)
Continurty 3751 4651 X 100 percent 4/
_l-rnsolanon (circutt shorts) 3752 4652 X __l__‘__l_w__y__
=] — 1 1 1 1 |
Subgroup 3a (Sample tests)

Acceptabiiity & & 371 461 X Plan BH
Design 33 461 X Pian BH
Matenal 34 461 X Plan BH
Visuai and demensional 3s 461 X Plan BH

Base material 351 461 X Plan BH
Edges of base matenal 3511 461 X Plan BH
Surtace imperfectons 3512 461 X Plan BH
Subsurtace imperfections 3513 461 X Ptan BH
Conductor pattern 352 461 X Pian BH
Annuiar nng, external 3521 461 X Pian 8H
Bonding of conductor 3522 461 X Plan BH
Conductor impertection 3523 461 X Pian BH
Conductor finish 3524 461 X Plan BH
Coverage 35241 461 X Ptan BH
Whiskers 35242 461 X Plan BH
Conductor spacing 3525 461 X Pian BH
Conductor width 3526 461 X Pan BH
Dimensions 353 461 X Plan BH
Hole patiern accuracy 354 461 X Plan BH
Lifted lands 355 461 X Plan BH
Solder resist 356 461 X Plan BH
Coverage 3561 461 X Plan BH
Discoloration 3562 461 X Plan BH
Regrstration 3563 461 X Plan BH
Thickness 36564 461 X Plan BH
Marking 38 461 ) § Plan BH
Workmanship 39 461 X Plan BH

See footnotes at the end of table
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FABLEWV Summan.of
Regquirement | Method Test specimen 1/
inspection paragraph paragraph PWE | THM | SMmT MIX Sample plan 2/
Subgroup 3b (Sample tests)
Chemucal
Cleankness 7/ 37311 4631 X Plan °N
Subgroup 3¢ (Sample tests)
Physical
Adhaesion, marking 3741 4641 X & & 9/
Adhesion, plating 7/ 3742 4642 X o] Cc C o
Adhesion, solder resist 3743 4643 X G G/ | G1o/ | &
Bow and twist 3744 4644 X Pian BH
Solderabsity 3746 4646 Plan TJ
Hole 37461 4646 AorS AorS|PlanTJ
Surtace 37462 4646 CorM]CorMjPlanTJ
1/ Test coupons are in accordance with IPC-D-275 PWB 15 a production board, THM s a through-hole mount (see 6 2 2 4)
PWB test coupon, SMT is a surface mount {(see 6 2 2 4) PWB test coupon, MiX is a Mixed mounting (see 6 2 2 4) PWB
test coupon
2/ See MIL-PRF-31032 for C = 0 sampling plans
3/ PDA s 32 percent
4/ PDA1s 50 percent
5/ Design (3 3), conductor spacing (3 5 2 5), conductor width (3 5 2 6), conductor imperfections (3 5 2 3) and workmanship
(3 9) are 1o be inspected on both the internal layers containing conductors prior to lamination and the completed pnnted
wirtng board
6§/ Surtace mperfections (3 5 1 2) and subsurface imperfections (3 5 1 3) are to be inspected pror to solder resist
applicaton
7/ inspecton s to be performed pnor 10 sokier resist apphcation Addmional inspections on completed pnnted winng boards
may be specthed
8 Seedb641
9/ Test coupon (sample pian TJ) or production printed wiring board {sample plan BH), manutacturer option

10/ Test coupon T 1s to be used when production pnnted winng boards have tented via holes

CONCLUDING MATERIAL

Custodians Prepanng-activity
Army - ER DLA - ES
Navy - EC
Arr Force - 85 {Project 5698-0062-01)

Review activites
Army - Mi
Navy - MC
A Force 99
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