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REV. DATE

REVISIONS
DESCRIPTION

A 2/18/97
B 9/9/97

C 2/3/00

D 11/22/04

]

02/18/05

Initial release.

Para. 1.0, deleted word “procurement”.

Para. 2, clarified the order of precedence.

FPara. 3. Added reference to IPC specifications.

Para, 3.2, added phrase “no tighter than” to thickness
tolerance.

Para. 3.8, added grade B to gold plating criteria,
removed prohibition against gold under
soldermask.

Para. 3.9 & 3.1, replaced “per AMETEK spec MS-10047
with “per IPC-6012"7.

Para. 3.13, reocrganized intc para. 3.13.1, 3.13.2 and
3.13.3; added test and inspection criteria,
updated ref to ANSIL/IPC-600.

Para. 3.14, clarified packaging reguirements.

First Page, added Supplier Quality Assurance approval.

Para. 2.0, added following documents: IPC-2222, IPC-
4101, IPC-6013, IPC-MF-15(Q, IPC-¥F(C-231, IPC-FC-
232, IBC-FC-241, IPC-AI-64Z, IFC-ET-652, IPC-SM-
840, J-8TD-003, J-STD-0C06b, MIL-5-13949, MIL-PRF~
55110, MIL-P-50884, ASTM B488-95

Completely rewritten,

Through out this document, in 16 places, changed
“procurement drawing” to “PCRB document”.

Para. 1.0, remcved “The AMETEK test philosophy is
to test printed circuit assemblies for assembly
workmanship and component defects. It is not
designed to test for bare board defects;
therefore, it is imperative that we receive good
bare beoards from the vendor.”

Para. 3.1, added “All AMETEK rigid printed circuit
boards shall be constructed with FR-4 material in
accoerdance with IPC-4101/21 or /24, unless
ctherwise specified.”

Completely rewritten with recommendaticons from PWR
consultant,

Title Block: Changed “AEROSPACE FABRICATION
SPECIFICATION FOR PRINTED CIRCUIT BOARDS” to
VYAEROSPACE FABRICATICON SPECIFICATICN FOR RIGID
AND FLEXIBLE PRINTED WIRING BCARDS”™.

Added Para. 3.4.4, “WIAS IN SMT PADRS”.
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REVISIONS
REV. DATE DESCRIPTION

re]

04/22/0% Incorporated feedback from vendors.
Para 3.1, added the option to use /21 material.
Para 3.12.3, added paragraph on test results.
Para 3.13, added specs for Certificate of Compliance.
Para 3.14, added desiccant bag for shipping.

G 11/02/05 Para 3.3, Changed “Also the starting copper foil for
external layers shall be 1 oz plus copper
plating.” To: “Unless otherwiszse specified on the
drawing, the finished external copper layer
thickness shall be equivalent to 1 oz (0.00127)
minimum.

Added the following sentence to the end of the first
paragraph: “Unless otherwise specified on the
drawing, the dielectric spacing between copper
layers shall be §0.0035%" minimum (reference see
Figure 3-14 of IPC 6012B).”"

Para 3.13, Changed “Cross-sections and solder samples
shall be submitted with each shipment.” To:
“Unless otherwise specified in writing by
Ametek’s Quality Engineer, all potted
microsecticns representing the acceptable lot
shall be shipped with the boards.”

H 10/13/06 Para 3.12.3, Added Inspection criteria to include
inspecting 1 beoard per order 100% for hole sizes
and cutlying dimensions if applicable.

Para 3.13, Added purchasing reguirement to make sure
paper work matches before PWB's are built. Added
first article inspection. Added digital picture
requirements along with attached digital samples.
Eliminated solder stressed clrcuit board.

Para 3.14, Added packaging reguirement up to 10 boards
and criteria for lead free boards.

Para 4.0, Added Engineering sheet.
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i.0 SCOPE

This specification performs twoe functions:

aj It provides a standard set of fabricaticon notes for
printed wiring beoards and flexible printed circuits, and
serves to update obsolete drawing notes and references

to ailow suppliers to utilize best commercial practices
where possiblie.

by

It defines the criteria £for selecting ARerospace approved
sources for printed wiring beoards for the Aerospace
Products Group.

The AMETEK Furchasing Department must only cbtain Bare
Printed Wiring Boards {PWBs) from the sources able to meet
the criteria listed in this document. All new vendors must
be certified according to the procedures developed for vendor
certification.

2.0 REFERENCE DOCUMENTS

IPC-2222 Sectional Design Standard on Printed
Board Design

IPC-4101 Specification for Base Materials for
Rigid and Multilayer Printed Boards

IPC~6011 IPC Specification, Generic Performance
Specification for Printed RBoards.

IpC-6012 Qualification and Performance
Specification for Rigid Printed Boards

IPC~6013 Qualification and Performance
Specificaticn for Flexikle Printed
Boards

IPC-MF-150 Copper Foil for Printed Wiring
Applications

IPC~-FC-231 Flexible Base Dielectrics for use in
Flexible Printed Wiring

IPC~-FC-232 Adhesive coated Dielectric films for Use
as Cover Sheets for Flexible Printed
Wiring and Flexible Adhesive Bonding
Films

IPC-FC-241 Flexiblie Metal-Clad Dielectrics for Use
in Fabrication of Flexible Printed
Wiring

IPC-D-325 Documentation Reguirements for Wiring

IPC-A-600 Acceptability of Printed Boards
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IPC-AI-642 User’s Guidelines for Automated
Inspection 1f Artwork, Innerlayers, and
Unpopulated PWBs

IPC-9252 Guidelines and Reguirements for
Electrical Testing of Unpopulated
Printed Boards

IPC~SM-840 Qualification and Performance of
Permanent Solder Mask

J~8TD~003 Solderability Tests for Printed Boards

J-8TD-006 Reguirements for Electronics Grade Solder

MIL-5-13949

MIL-PRF-55110

MIL-P-50884

ASTM RB488-85

Alioys and Fluxed and Non-Fluxed Solid
Sclders for Electronic Soldering
Applications

Sheet, Printed Wiring Board, General
(MIL-P~13949) Specificaticn For
(Cancelled)

Printed Wiring Board, Rigid, General
(MIL~-P~55110) Specification For
{Inactive for New Design)

Printed Wiring RBoard, Flexible and Rigid-
Fiex, General Specification For

Standard Specificaticn for
Electrodeposited Coatings of Gold for
Engineering Uses

UNIQUE TERMINOLOGY AND DEFINITIONS
The following terms are defined for use within this document,

PWRB Fabrication Spec, This document

PWB Drawing

Contains vital information on
PWR details, dimensions and
constructicon. Formerly known as
Drill drawing,Procurement
drawing, Fabrication drawing,
PCB drawing and Fabrication
document.
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2.2 ORDER OF PRECEDENCE

This document shail serve to augment and update the PWEB
drawing notes for all AMETEK Aerospace (Sellersville) Printed
Wiring Boards. In the event of a conflict between this
decument and the PWB drawing, this document takes precedence
unless ctherwise noted. Notes or instructions placed on the
purchase crder have precedence over this document.

3.0 PRINTED WIRING BOARD FABRICATION SPECIFICATIONS
AlL AMETEK rigid printed boards and flex circuitry shall be
fabricated in accordance with IPC-6011 and IPC-6012, as
applicable, to the latest revision level. All panels shall
contain conformance coupons in accordance with IPC-2221
{latest rev. level} and tested in accordance with IPC-6012 or
IPC-6013 as applicable. Note: a land representing each layer
shall be exhibited in each PTH of the coupon.

All rigid printed boards containing 4 layvers or less shall
meet the reguirements of IPC-6011 and IPC-6012, Class 2
uniess otherwise specified on the PWB drawing or purchase
order.

All rigid printed beoards containing more than 4 layers shall
meet the requirements of IPC-6011 and IPC-6012, Class 3
unless otherwise specified on the PWB drawing or purchase
order.

All flexible circuits containing 4 lavers or less shall meet
the requirements of IPC-6011 and IPC-6013, Class 2 unless
otherwise specified on the PWB drawing or purchase order.

211 flexible circuits containing more than 4 layers shall
meet the requirements of IPC-6011 and IPC-6013, Class 3
unless cotherwlise specified on the PWB drawing or purchase
order.

Flexible circuits are for Use A; however, the flexible
circuit must be able to withstand low cycle flexing for
service and testing. Riglid/Flex boards are referred to as
“flexible circuits” in this document.
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Acceptance testing shall be based upon the regulirements as
speclfied in IPC-6012 or IPC~6013, latest rev levels.
Inspecticon criteria, as a supplement, shall be per IPC-600
latest rev level. If a conflict exists between IPC-6012 or
-6013 and IPC-600, the fabrication specs (IPC-6012 & IPC-
5013} shall take precedence. The lot size definition as
specified in IPC-6011 paragraph 4.3.2.1 is not to be used.
The following lot definition is to be used for AMETEX
procuremsent: Production boards may ke combined to form an
ingpection lot providing it consists cof one part number
fabricated from the same material, using the same processing
procedures and construction, produced under the same
conditions and offered for inspection at one time.
Note: combining printed boards/panels with other part numbers
and other customers 1s not consildered a part of & lot. Each
part number/lot shall meet the sampling plan and/ox
100%inspection or test as specified in IPC-6012 and IPC-86013
(latest rev levels) as applicable. Other exceptions to IPC~
6011, IPC-6012 and IPC-6013 are noted below.

Note: The sampling plan as specified in IPC-6012 has
acceptance of C=0 {zero defect). This means that if a defect
is found, the whole 1ot shall be screened 100% for that
defect. If any obviocus other defect(s) is found it shall not
be ignored. Those defects shall be removed from the lot
alsoc.

3.0.,1 MIL-PRF-55110 or MIL-P-50884 requirements only apply 1if
specifically referenced as a QU Code on the Purchase Order.
(Reference AMETEK Supplementary Terms and Conditions.)

3.1 MATERIAL
All AMETEK Class 2 (four layers or less) rigild printed wiring
boards shall be constructed with FR4 material in accordance
with IPC~4101/21 or /24, unless otherwise specified cn the
purchase order. All AMETEK Class 3 {containing over 4 layers)
rigid printed wiring boards shall be constructed with FR4
material in accordance with IPC-4101/24 {min Tg 170 deg C),
unless otherwise specified on the purchase order.

Where “G-10"” or FR~4, or MIL~S8-1394%/4 or /12 material is
called out on the PWB drawing, laminate and prepreg material
shall be in accordance with IPC-4101/21 or /24 as applicable
in above paragraph.
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Where polyimide, GI, or MIL-$-13949/10 or /13 materials are
called out on the PWB drawing, laminate and prepreg materials
shall be in accordance with IFPC-4101/40 or /42.

Surface guality shall be B. Thickness tolerances shall be
sufficient tc meet total stackup thickness tolerance
indicated on the PWB drawing, Laminates with lower resin
contents should be utilized where options exist for the same
thickness material to minimirze z-axis expansion coefficients,
unless certain processing requires the use of high resin
content material, &.g. blind via prepreg.

Materials for flexible circuits specified to Military
Specifications or with unspecified materials shall be in
accordance with IPC-6013. The following materials may be
used:

o

1. Flexible Base Dielectrics per IPC-FC-231/1

2. Adhesives, Adhesive Coated Dielectric Films, and
Flexible Adhesive Bonding Films per IPC-FC-232/1, /18 or
F2L.

3. Flexible Metal-Clad Dislectrics per IPC-FC-241/1 or /11

For rigid boards, fecll shall be in accordance with IPC-MF-
150/1 or /3. TFor flexible circuits, foll shall be in
accecrdance with IPC-MF-150/7. Foil treatments are left to
the discretion of the supplier, provided performance
characteristics are met for the completed board. The copper
welght and/or thickness on the PWRB drawing represents the
finished dimensiecn.

3.2 FINISHED THICRKNESS AND OUTLINE DIMENSION TOLERANCES
Thickness shall be as specifled on the PWB drawing, but the
tolerance shall be no tighter than x0.005". Tolerances for
outline dimensicns for flexible circuits shall be no less
than £.0107,
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3.3 CONSTRUCTION

For rigid beards, the board layer stack-up is specified on
the PWB drawing. Unless specified on the PWB drawing, 1 o=z
internal copper foil shall be used. Unless otherwise
specified on the drawing, the finished external copper layer
thickness shall be egquivalent to 1 oz (0.00127) minimum.
Wnere construction method is specified on the PWB drawing,
traditicnal, foill, or cap construction is acceptable provided
dimensions in the layup diagram are met., If foil
cons*ruction is utilized, foil shall be in accordance with
gection 3.1; and foil adhesion must meet the performance
Leqquements of the corresponding clad laminate., Unless
ctherwise specified on the drawing, the dielectric spacing
between copper layers shall be 0.0035" minimum ({(reference see
Figure 3-14 of IPC 60128B),

For flexible circuilts with stiffeners withcout plated through
holes, the hole size on the stiffener shall be the diameter
of the corresponding pad. If the pad is not circular, the
stiffener hole diameter shall be equal to the largest feature
of the pad, e.g. the long dimension for oval pads or the
diagonal of a sguare pad.

For flexible circuits with stiffeners with plated through
holes, the stiffener may be attached to the flexible circuit
before or after hole plating. When desired for
manufacturability, the stack-up may be modified to include
stiffeners on both sides of the flexible circuit, each one
half the specified stiffener thickness. Bonding may be
accomplished by the use of acrylic adhesives or prepreg. A
protective layer {(e.g. “pouch”), to be removed from flexible
areas of the circuit, may be added to the stack toc prevent
degradation of the circuit/cover slip during wet processing.
The total stack-up must be within the overall thickness
tolerance specified on the PWB drawing, and the resultant
plated through neoles shall meet the reguirements of §3.4.2.
ALl materials used shall be in accordance with § 3.1. (See
Figure 1.) AMETEK shall be notified of the supplier’s intent
To utilize this construction prior to fabrication of product.

Flexible circuits with any type of stiffener shall have a
stress relief adhesive fillet at the rigid/fliexible interface
extending 75% up the stiffener thickness minimum, and .080"
or 150% of the stiffener thickness, whichever is greater,
maximum on the flexible surface. The adhesive shall be
Ecobond 45 or eguivalent,
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layer 1 pads— __
hardboard

dielectric and acnyic adhesive

::/ layer 1 pads
hardboard

copper { tayer 2)

dielectric

copper { [ayer 3 )

dielectric and acrvlic adhesive

copper { layer4 )

dislectric

copper { layer5)

dielectric and acrylic adhesive

prepreg
pouch
hardhoard

fayer 6 pads

The pouch material is used for
manufacturing pupose only

haard

layer 6 pads

Figure 1. Sample of Flexible Circuit Construction with
"Sandwiched” Plated Through Hole Stiffeners.

Neote: This example ubtilizes adhesiveless copper c¢lad
flexible substrates and prepreg stiffener attachment
opticns. Acrylic is used for all the cther achesive
materials. Pads for layers 1 and & are the same
dimensions as the corresponding pads for layers 2 and
5, respectively.
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3.4 HOLES

3.4.1 BOLE SIZE
The number and finished {(plated) size of all holes is
specified on the PWB drawing.
Heles that are listed as size “PLATED CLOSED” are to be made
as large as reliably possible given the pad size on the
design. Considerations such as aspect ratio, layer to layer
registration, and drilling accuracy must be taken into
account. The fianished hole size is not critical and can be
of any size, down to totally blocking the via; however, to
reduce the likelihood of entrapping fabrication chemistries,
pilating vias closed is discouraged.

3.4.2 HOLE PLATING
All holes on rigid beoards and flexible circuits except those
shown with locational dimensions on the FWB drawing, or holes
specifically noted as nonplated, are to be plated through
with electroplated copper per IPC-6012 and IPC 6013 as
applicable with the following exceptions:
Electroless copper plating or direct metalization processes
may be used to form a conductive surface within the plated
through holes per IPC-6012 and IPC-6013, as applicable,
except the graphite based “Shadow” process shall not be used
without written authorization of AMETEK Design and Supplier
Quality Engineering.

3.4.3 BLIND AND BURIED VIAS
Controlled depth drilling shall not be performed to form
blind vias. All blind and buried vias shall be formed using
the sequential lamination method.

3.4.4 ViAS IN SMT PADS
All plated through wvias within surface mount component pads
must be plugged using an approved Via Plug Polymer in a
manner consistant with the manufacture’s guidelines. Via
holes to be plated prior to plugging in accordance with IPC~
6C12.

3.5 SOLDER MASKS

Photoimageable per IPC-SM-840, class H. Either wet or dry
photoimageable can be used for PWB's with no surface mount

pads. Liguid photcimageable solder mask shall be used with
surface mount boards. All solder masks are to be applied
SMOBC (Solder Mask Over Bare Copper).

@\METEK@’

AEROSPACE

/| SELLERSVILEE; PA\mgagl ary: 4 r
CAGE 61349 | -

This drawing is the property of AMETEK, Inc. Alf rights are reserved and neither
this drawing nor any information it contains is fo be copied, reprodaceci
{7y / isglosed o others OF-sEY WithoUwritten pérmission froft AMETEK, Tng. .




AEROSPACE FABRICATION SPECIFICATION GS5300-R
FOR RIGID AND FLEXIBLE PRINTED WIRING BOARDS Rev. H

TITLE Sheet 12 of 18

Liquid cover coats are not permitited on flexible circuits.

3.5.1 SOLDER MASK APERATURE SIZE
Apertures for solder mask gerber files may be designed with
or without menufacturing allowances. In some cases the
apertures are l:1 to the pads, while in cther cases the
apertures are large enough to expose adiacent conductors if
not registered precisely with the cilrcuilt artwork.

The supplier shall modify the solder mask apertures Lo be
optimized to the supplier’s process capablilities. The
resulting mask shall meet IFC-6012 reglstration requirements
{Class as defined in 3.0}, and shall not expose adjacent
conducteors, including via pads.

3.5.1.1 TENTED VIAS
Solder mask apertures for vias that are smaller than the pad
diameter are intended to be fented {i.e. pad is covered, bhut
not plugged). Note that both sides of the same via hole
might not be tented, as one side may be used ag a test point.
Tented vias do not have to be plugged.

3.6 CONDUCTIVE PATTERNS
Artwork/gerber data supplied represents the nominal conductor
widths required. When not specified on the fabrication
darawing, the minimum conductor width shall be 80% of the
conductor pattern supplied in the artwork or data. In no
case shall the conductor width be less than 0.0063". The
cenductor spacing, 1f not specified on the PWB drawing, is
allowed a reduction of up to 20% in the nominal conductor
spacings shown in the artwork or data. In no case shall the
conductor spacing be below $.0057. This absolute minimum is
applicable for both the internal and external conductors.

Modification of the supplied artwork/gerber data to account
for manufacturing allowances 1s acceptable. Otherwise,
conductive patterns shall not be meodified in any way that
results in a finished product that doces not conform to the
original artwork/gerber data with tolerances as defined by
IPC~-6012 and IPC-6013.

“"Fillets” or “keyholes” may be added to pads to reduce the
likelihood of trace/pad Jjunction breakout as long as the
enhancemeants de neot reduce nominal conductor spacing beyond
the minimum spacing provided by the design.
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All outer layer conductor patterns shall be plated with
copper per IPC-¢012 or IPC-6013, as appropriate.

3.7 STANDARD CONDUCTOR FINISH

All boards, outer layers and plated through holes, =shail be
HASL (hot air solder leveled} with Sné3A, per J-STD-006, and
in accordance with IPC-6012 or IPC-6013 as applicable. The
PWE drawing will speciliy nickel and gold plating if reguired.
All boards are to have NO tin-lead plating under the solder
mask or coverslips for any reason (within the limits of IPC~
6012 and IPC-6013 for solder wicking).

The use of Qrganic Solderability Preservatives, Flash Gold
platings, White Tin, or other coating with the purpose of
solderability preservation is prohibited unless written
approval is obtalined from AMETEK, Aerospace Engineering.

3.8 SELECTIVE GOLD PLATING
When specifically noted cn the PWB drawing, indicated areas
are to be plated with electrolytically deposited Gold over
Low Stress Nickel plating. Nickel plating shall be per IPC-
6012, except .000150 in. minimum. Gold plating shall be in
accordance with ASTM B488-953, Type 3, hardness code C or D
with a thickness per IPC-601Z. Electroless Gold plating
processes cannct be used unless evaluated and approved by
AMETEX, Aerospace Engineering.

Where plated through holes are included within the selective
gold area, the intent is to have contact surfaces gold plated

only {e.g. zebra strips). Some PWB drawings specify for ons
entire side ¢f the board te be gold plated, while the other
side and PTH karrels shall be solder plated. In these

circumstances, the contact surfaces such as zebra strips and
geldfingers shall be selectively gold plated; solderable
surfaces such as PTH pads shall be sclder coated per § 3.7
and tented vias and traces should be SMOBC; however, gold
plating under the solder mask is permissible.

3.9 SILKSCREEN
White epoxry, heat resistant nonconductive ink per IBPC-6012.
When HYSOL 10-105 or equivalent is specified on the PWR
drawing, HYSOL 10-105 must be used in the areas indicated on
the detail. The ink must be applied twice, with a curing
cycle atfter each application.

B
@\M ETEK This drawing is the praperty of AMETEK, Inc. All rights are reserved and neither

AEROSPACE this drawing nor any infc-rmation it contams is to be copied repmduced
ELLEF%SVELLE PIAr 1»8960! Cirys
CAGE 51349 ‘ ’




AEROSPACE FABRICATION SPECIFICATION G8300-R
FOR RIGID AND FLEXIBLE PRINTED WIRING BOARDS Rev. H

TITLE Sheet 14 of 18

Note: Boards reguiring HYS0L 10-105 ink have special light
reflectance and transmission requlrements. No
substitutes may be used.

3.10 VERSION MARKING
The boxed letter etched in copper on the noncomponent side of
the PC bhoard is the current artwork version. Where revision

boxes do not exist, the last three digilits of the part number
contrel the configuration, e.g. Bl61l9-xzx-003 refers to
configuration 003.

3.11 SUPPLIER TRADEMARK AND DATE CODE
All multilayer printed boards and multilayer flexible
circuits shall contain supplier trademark, date code, and
serial numbers, Single and double sided printed boards and
flexible circuits shall have only the supplier trademark and
date code. They shall be placed on non-component (secondary,
or bottom) side where space permits, or on the reverse side
if necessary due to space availability. Date codes shall
indicate week and vyvear. All markings shall be ink stamped,
etched, or screened. Ink stamping shall be per paragraph 3.9
above. As specified in IPC-6012, serial number of the board
shall be traceable to the panel, all coupons, and mounted
sections. Etched markings must be ¢.050” minimum from any
other conductor, and shall not be within component foot
prints indicated by silkscreen.

3.12 INSPECTION AND TEST AT SUPPLIER

3.12.1 ELECTRICAL TEST
Fach and every multilayer raw board and flexible circuilt
shall be 100% tested by the printed board supplier for
electrical shorts and opens. Designs including Surface Mount
Techneology must be tested using a fixture or method that is
capable of testing both sides of the board simultansously.
Single and double sided rigid boards, and single laver
flexible circuits are exempted from this regquirement unless
specifically noted on the FWB drawing or purchase order. The
test voltage must be twice the rated voltage of the board as
specified on the PWB drawing. If not specified, the test
voltage must be at least 40V. Test shall be in accordance
with IPC-9252, IPC-€012, and IPC-6013 as applicable. For
continuity there shall be no open circuit whose resistance
exceeds 10 ohms. For referee purposes, (0.5 ohm maximum per
inch of circuit length shall apply. For shorts test, the
rasigtance between mutually isolated conductors shall be
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greater than 10 megchms. Each board must be tested 100% for
continuity and shorts as specified in IPC-6012 or IPC-6013 as
applicable.

Multilayer rigid boards and twe or more layer flexible
circults shall be tested to the provided CAD net list. If no
net list is provided, the boards shall be tested to a net
list generated from the gerber data. Golden board tests are
only to be used if AMETEK or the supplier has not generated
gerber data.

Test fixtures and programs shall be developed using IPC-9252
as a guideline. Probes must be appropriate for the surface
contacted, such that the surface is not damaged and the
contact is adeguate.

3.12.2 AQOI INSPECTION
Automated Optical Inspection {(AQI) when used in lisu of
visual inspection must compare the panel to scanned artwerk
or CAD data. Design rules may not be used as the sole
criteria. When utilized, AOI shall be performed using IPC-
AT-642 as a quideline.

3.12.3 ACCEPTANCE TESTING
Acceptance testing and freguency shall be performed in
accordance with the latest revision of IPC-6012 or IPC-6013
as applicable.

Inner-layer breakout is not acceptable in cross-sectioned
coupens ¢f multilayver panels. In order to accept the panel,
obijective evidence must be maintained by the supplier that no
internal trace-pad junctions have been broken out, and that
trace widths have not been reduced more than 20%. This may
be accomplished by means of additional cross sections or
xX—-ray analysis. This may be accomplished by means of
additional cross-—sections, F coupons, X-ray analysis, etc.
(see par 3.6.2.9 of IPC-6012B}.

On deouble sided bhoards {type 2} only, coupon A or coupon B
which contains the smallest diameter hole shall be thermal
stressed and micro-secticned. Potted micro sections on type 2
boards are not reguired to ke sent with shipments; however,
must be retained for recall by AMETEK for a minimum of 3
years.
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Cne printed board or flexible circult is required to be
tested for ionic cleanliness prior to shipment after all
operations have been performed on the bcard, even 1if the item
has been in stock. Cleanliness must alsc meet the pre solder
mask cleanliness requirements of IPC-6012 cor IPC-6013. ALl
ionic cleanliness tests, koth prior to solder mask and after
the final becard operation , must be recorded on & log shest
and kept on file. The test data shall ke traceable to the
part number, serial number, or date code and the date tested
along with the acceptance readings. It shall be readily
available 1f reguested by AMETEK, One board per order must be
inspected 100% (using pin gauges for the proper hole sizes).
Alsc 1 board per order must be inspected for all dimensions
on the outlving drawing if applicable,

3.13 DATA REQUIREMENTS
Supplier must check all documentation and purchase order
requirements to make sure they match before building any PWB.
If they don’t match they must contact purchasing at Ametek.

Supplier shall issue a C of C (Certificate of Compliance)a
first Article inspection{cnly with first shipment or & Rev
change that effects the ocutline configuration or dimension}
with each lot of hardware shipped. Record the minimum average
copper plating thickness of the BTH’s (plated through holes)
on the C of C or on a separate data sheet attached to the C
of C. Also list all the serial numbers of the beoards shipped
in the lot on the C of C. Solderability shall be certified to
J-5td-003 and the test must be appropriate for the technoleogy
oI the board as specified in J-5td-003. A scrap board from
the lot may be used and preferred as a sample(don’t send this
board to Ametek) .,

Unless otherwise specified in writing by Ametek’s Quality
fngineer, all solder stressed samples must be stored at the
supplier and only digital pictures of a large and small

hole (solder stressed at 280C) for each panel must be sent
with the test repcort showing the copper thickness
measurement {see samples).EBach must be identified to the
item’s part number, supplier, date code and serial number.
Creoss—section pictures are not reguired with shipments of
single and double sided rigid boards, or single layer
flexible circuits. All unused coupons shall be identified by
part number, date code and/or serial number as applicable and
be stored up to 3 years in a retention storage area.
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Figure 2. Samples of digital pictures
hole cross sections.

3.14 PACKAGING
Each finished board shall be placed in an individual
polyethylene bag {or eguivalent)or you may stack up to ten
boards in a polyethylene bag or eguivalent, the only
exception is lead free boards they must have sulfur free
paper interleaved beitween layers. Each bag or group of bags
along with appropriate number of desiccant bags must be
sealed to prevent melsture and or contamination getting into
the sealed bags. The bag shall be marked with an AMETEX part
number, date code and PWB drawing rev level.

No more than one or 10%, whichever is greater, of multi-board
arrays may contain X-outs. No more than one X-out is
permitted per array.

4.0 SUPPLIER SELECTION
Boards are procured frcm approved sources based upon the
supgpllier’s capability. All supplier issues dealing with
criteria should be addressed per attached engineering sheet
{or equivalent) to the appropriate design Engineer, See
Figure 3.
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Figure 3. Sample of Engineering Inquiries Sheet

,@\METEK@

This drawing is the property of AMETEK, Inc. Ali rights are reserved and neither
this drawing nor any information # contains is to be copied, reproduced
Y G/ dlsslo§ed 0 pthers o isey Withoul written permission ot AMETEK] Ing. { [~ T 1 () I

AEROSPACE

o ) CAGE 51349 o
it Cls Release /e G U ire RS N




