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problems for future improvement
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delay the proper product for his particular need. Existence of such Standards and Publications
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to participate. Therefore, the standards revenue is necessary to complement dues revenue. The
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Flexible Base Dielectrics for Use in Flexible Printed Circuitry

1 SCOPE E — Reinforcement Type Designation (see 1.1.2.3)

This standard establishes the classification system, the2 —Base Dielectric Thickness Designation (see 1.1.2.4)
qualification and quality conformance requirements for

flexible base dielectric materials to be used for the fabrica- 1.1.2.1 Base Dielectric Material Type The type of

tion of flexible printed circuitry and flexible flat cable. dielectric materiashall be designated per Table 1-1.
This specification supersedes IPC-FC-231C and the Table 1-1 Base Dielectric Type Designation
requirements herein meet or exceed the requirements for Designation Base Dielectric Type

Class 3 in this superseded document. Note that conform- A Polyvinylfluoride (PVF)

ance to Class 3 met or exceeded conformance to Classes B Polyethylene Terephthalate Polyester (PET)
and 2. IPC-4202 no longer utilizes the 3-class system. C Fluorinated Ethylene-Propylene Copolymer

(FEP)
Polytetrafluorethylene (PTFE)
Polyimide

1.1 Classification System The system described in 1.1.1
through 1.1.2.4 identifies flexible base dielectrics.

Aramid

1.1.1 Nonspecific Designation A nonspecific designa-

tion is intended for use by designers on master drawings to
designate their material choice. Further specification details
may be indicated by using the specific designation in draw-
ing notes and purchase documents. At the end of this stan
dard is a series of material specification sheets designated
by individual nonspecific designators. Each sheet outlines
engineering and performance data for a flexible base
dielectric, indicating base material type and method of
reinforcement. The sheets are provided with a number for

Polyamide-imide

Epoxy
Polyetherimide

Polysulfone
Polyethylene Naphthalate (PEN)
Thermotropic Liquid Crystal Polymer

SIr|X|l«|T|O|M|mM|O

1.1.2.2 Reinforcement Method The reinforcement
methodshall be designated per Table 1-2.

ordering purposes. For example, if a user wishes to order Table 1-2 Reinforcement Method Designation
from specification sheet number 1, the number “1” would [ pesignation Reinforcement Method

be substituted for the “S” in the designation example (i.e., 1 Non-reinforced

IPC-4202/1). 2 Nonwoven reinforcement

Example of nonspecific designation: 3 Woven reinforcement

IPC-4202/S 4 Combination woven and nonwoven
Where S is specification sheet number reinforcement

1.1.2.3 Reinforcement Type The reinforcement type

1.1.2 Specific Designati The specific designation :
pectiic - besignation P g shall be designated per Table 1-3.

shall be in the following form and is intended for use on

purchase orders (see 6.1). The specific designatiaail Table 1-3 Reinforcement Type Designation
not be used by designers on master drawings to indicate[ pesignation Reinforcement Type
their material selection. Master drawinglsall indicate the A Glass

material design by the nonspecific designation supple-

. f . D . B Polyester
mented in notes with the material specification details as -
. oo . . . . C Aramid
defined by the specific designation. This procedure is nec-
D Cellulose

essary because the specific designation is normally lengthy

and will not fit the field for most computer cataloging. E Film (non-reinforced)
Note: Combinations will use two letters separated by slash.

Example of specific designation:

IPC-4202/S -C1E2 1.1.2.4 Base Dielectric Material Thickness The base

material thicknesshall be designated per Table 1-4.

Where:

IPC-4202/S —Nonspecific Designation (see 1.1.1) 1.2 Qualification The flexible base dielectrics materials
C —Base Dielectric Type Designation (see 1.1.2.1) that meet all the requirements of this standatdhll be

1 — Reinforcement Method Designation (see 1.1.2.2) qualified products (see 4.8).
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Table 1-4 Nominal Dielectric Thickness Designation 2 APPLICABLE DOCUMENTS
Designator Thickness* The following documents of the issue currently in effect
1 25 um [0.000984 in] form a part of this standard to the extent specified herein.
2 50 pm [0.00197 in]
3 75 um [0.00295 in] 2.1 1pCt
4 100 pm [0.003937 in] IPC-T-50 Terms and Definitions for Interconnecting and
5 125 pm [0.004921 in] Packaging Electronic Circuits
A 2.5 um [0.0000984 in]
B 5 um [0.00020 in] IPC-TM-650 Test Methods Manual
c 7.5 um [0.000295 in] 2.1.13 Inspection for Inclusions and Voids in Flexible
D 10 pum [0.000394 in] Printed Wiring Materials
E 13 pm [0.000512 in] 2.2.4 Dimensional Stability, Flexible Dielectric Mate-
F 15 pm [0.000591 in] rials
H 18 um [0.000709 in] 2.3.2 Chemical Resistance of Flexible Printed Wiring
J 20 pm [0.000787 in] Materials
K 23 pum [0.000906 in] 2.4.15  Surface Finish, Metal Foil
L 40 pm [0.00157 in] 2.4.16 Initiation Tear Strength, Flexible Insulating
X Specified on purchase order Materials
"See 3.6:4. 2.4.17.1 Propagation Tear Strength, Flexible Insulating
1.3 Quality Conformance This standard establishes a Material
quality conformance system for the manufacturers to dem-2.4.19  Tensile Strength and Elongation, Flexible
onstrate the continual conformance of a flexible base Printed Wiring Materials
dielectrics material to the quality requirements of the stan- 5 553 permittivity (Dielectric Constant) and Loss Tan-
dard. See 4.9 for quality conformance inspection require- gent (Dissipation Factor) of Materials (Two
ments. Fluid Cell Method)
1.4 Material Characteristics The flexible materials 2.5.17  Volume Resistivity and Surface Resistance of
made to this standard use established requirements to Printed Wiring Materials
enable the material to be applied in a broad range of appli- 2.6.1 Fungus Resistance Printed Wiring Materials

cations. Materials made to this standard may have charac-, ¢ 5
teristics that meet a specific enhanced performance need.
Both the user and supplier should review these enhance-pc-9191 General Requirements for Implementation of
ments. Statistical Process Control

Moisture Absorption, Flexible Printed Wiring

1.5 New Materials The flexible base dielectrics con-
tained in this standard represent known materials. As new

materials become available, they will be added to future asTpm-pD-149 Standard Test Method for Dielectric Break-
revisions. Users and material developers are encouraged tqiown Voltage and Dielectric Strength of Solid Electrical

supply information on new flexible materials using the |nsylating Materials at Commercial Power Frequencies
blank specification sheet at end of this standard for review

by the IPC Flexible Circuits Committee (D-13). Users who ASTM-D-374 Standard Test Methods for Thickness of
wish to invoke this standard for flexible materials not listed Solid Electrical Insulation

shall list a zero for the specification sheet number (i.e.,

IPC-4202/0). 2.3 Underwriters Laboratories Standards4

2.2 American Society For Testing and Materials (ASTM)3

New or revised specification sheets may become approvedy| 94 Standard Tests for Flammability of Plastic Materi-
by the committee independent from revision of the stan- a|s for Parts in Devices and Appliances

dard. When this occurs, the new or revised specification
sheetshall become part of the standard. Per 6.1, the speci- UL 746B Polymeric Materials - Long Term Property
fication sheet revision dathall be specified in the order.  Evaluations

1. www.ipc.org

2. Current and revised IPC Test Methods are available through IPC-TM-650 subscription and on the IPC Web site (www.ipc.org/html/testmethods.htm).
3. www.astm.org

4., www.ul.com
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2.4 NCSL International®

ANSI/NCSL Z 540-1-1994 General Requirements for Cali-
bration Laboratories and Measuring and Test Equipment

2.5 1S0¢

ISO 10012-1 Quality Assurance Requirements For Mea-
suring Equipment - Part 1: Metrological Confirmation Sys-
tem For Measuring Equipment

3 REQUIREMENTS

3.1 Terms and Definitions The definition of termshall

3.2 Specification Sheets The individual item require-
mentsshall be as specified herein and in accordance with
the applicable specification sheets. Where there is no speci-
fication sheet available, the individual requiremesitsll

be as specified in complimentary documents such as mas-
ter drawings or ordering data sheets (see 6.1). In the event
of any conflict between requirements in the specification
sheet and other sections of this standard, the foshatl
govern.

New or revised specification sheets may become approved
by the committee independent from revision of the stan-
dard. When this occurs, the new or revised specification

be in accordance with IPC-T-50 and as stated in 3.1.1 sheetshall become part of the standard. Per 6.1, the speci-

through 3.1.7.

3.1.1 Qualification Testing Qualification testing is per-
formed to demonstrate the vendor’s ability to meet all of
the requirements of the standard invoked by the user.

fication sheet revision datshall be specified in the pur-
chase order.

3.3 Conflict In the event of conflict, the following order
of precedenceshall apply:

3.1.2 Quality Conformance Testing Quality conform- 1
ance testing is performed on a regular basis following 2.
qualification testing to demonstrate that the vendor is con- 3,
tinually meeting the quality requirements of the standard. ,

3.1.3 User Inspection Lot A user inspection lotshall 5.

Purchase order as agreed upon between user and vendor.
Master drawing (see 6.1D).

Specification sheets of this standard.

Other sections of this standard.

Applicable documents (see Section 2).

consist of all of the flexible base dielectrics of the same
type and same designation as far as practicable, produce®.4 Materials Requirements The flexible base dielec-
from the same or equivalent batches or lots of constituent trics shall be free from deleterious substances and formu-
materials under essentially the same conditions and offeredlated or prepared to meet the requirements of this standard.
for inspection at one time.

3.4.1 Sheet Material Each sheet of flexible base dielec-

3.1.4 Vendor Inspection Lot A vendor inspection ot tric material shall meet the requirements of 3.5 through
shall consist of all sheets or rolls fabricated within a period 3 11.

not to exceed one month from the same materials, using the
same processing procedures, produced under the same CO% 4 5 Roll Material
ditions and offered for inspection at one time.

Each roll of flexible base dielectric
material shall meet the requirements of 3.5 through 3.11.
Defects are allowed such that the total of all defective areas
shall not exceed 5% of the total roll area (roll length x roll
width). Each defect areshall be defined in a 60 cm x 60
cm [23.6 in x 23.6 in] increment and suitably marked or
flagged. Each defect area may contain single or multiple
defects which are constrained within a square no larger
than 30 cm x 30 cm [11.8 in x 11.8 in] centered within the
defect area. If multiple defects are spaced such that they
cannot be contained with a single 30 cm x 30 cm [11.8 in
x 11.8 in] area, then more than one 60 cm x 60 cm [23.6 in
x 23.6 in] defect areahall be marked or flagged on the
roll.

3.1.5 Structurally Similar Construction When testing
products at the primary stage of manufacture, materials
whose thickness details will not affect the results of a
dimensionally independent test will be considered structur-
ally similar (e.g., fungus resistance can be done on a single
thickness dielectric since thickness will not affect the test
results of a product with structurally similar construction).

3.1.6 Void The absence of the specified material in a
localized area, such as caused by a bubble, hole, or delami
nation.

3.1.7 Inclusions Foreign particles, metallic or nonmetal-

lic, that are entrapped (cannot be wiped off with a cloth) in 3.5 Visual Requirements When tested in accordance
the specified material and were not intended as part of thewith the following paragraphs, the materghall meet the
material formulation. visual requirements specified in 3.5.1 through 3.5.5. Any

5. www.ncsli.org
6. www.iso.org
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defect within 6.5 mm [0.256 in] from the outside edges of width of the materialshall be within + 1.5 mm
the sheet or rolkhall be disregarded. [+ 0.0591in] of the values specified or as agreed upon

The entire test specimen (sample unit per 4.%12all be between user and vendor.

examined with 20/20 vision for the requirements of 3.5. ) )
3.63 Roll Length The length of the flexible base dielec-

If inclusions are seen with 20/20 vision, the worst appear- tric shall be as specified in the procurement document (see
ing 50.0 mm x 50.0 mm [1.969 in x 1.969 in] arehall be 6.1). The length of each roBhall be within + 5% of the
examined with 10X magnification to determine the size of value specified. LengtBhall be determined by a distance
the inclusions. If no inclusions are seen with 20/20 vision, counter accurate to within 2%.
the entire specimeshall be recorded as having no defects
against the requirements of 3.5.3. 3.6.4 Thickness Thickness of flexible base dielectric
materialshall be measured to the nearest 3 um [0.12 mil].
3.5.1 Marking Each materialshall have a unique ot \yhen tested in accordance with ASTM-D-374, Method A
number traceable to all raw materials and processing or C, the deviation from the nominal thickness of the base
parameters. Each packageall contain evidence of com-  dielectric materialshall be within the allowable range as
pliance. specified in Table 3-1.

3.52 Wrinkles. Creases. Streaks and Scratches The Table 3-1 Allowable Deviation from Nominal Thickness

depth of scratches and height of streaksll be measured _ _ Allowable
with a surface profilometer with a stylus capable of mea- | Nominal Thickness Range Deviation
suring to 0.004 mm [160 pin] (see IPC-TM-650, Method | Thickness 20.075 mm + 10%

2.4.15). [Thickness 20.90295 in]
0.025 mm < Thickness <0.075 mm

The materiakhall be free of wrinkles, creases, streaks and |[0.000984 in < Thickness <0.00295 in]
scratches to the extent specified in 3.4.1 and 3.4.2. The|0.020 mm < Thickness <0.025 mm
allowable depth, width and quantity of scratches and the | [0-000787 in < Thickness <0.000984 in]
allowable height, width and quantity of streakball be Thickness <0.020 mm +30%

- [Thickness <0.000787 in] -
agreed upon between vendor and user depending upon the
requirements of the application.

+12.5%

+ 15%

3.7 Physical Requirements

3.5.3 Inclusions The area of the 50.0 mm x 50.0 mm
[1.969 in x 1.969 in] specimen affected by inclusiisll

be tested in accordance with ASTM-D-149 andst with-
stand 500 Vac minimum for one minute. The size of the
inclusionsshall not be >0.25 mm [>0.00984 in] any direc-
tion.

3.7.1 Dimensional Stability When specimens are tested
in accordance with IPC-TM-650, Method 2.2.4, Method A,
the dimensional stabilitghall be as indicated in the appli-
cable specification sheet.

3.7.2 Tensile Strength and Elongation When specimens
are tested in accordance with IPC-TM-650, Method 2.4.19,
the tensile strength and elongatishall be as indicated in
the applicable specification sheet.

3.5.4 Voids When tested in accordance with IPC-TM-
650, Method 2.1.13, the size of the voigdball not be
>0.075 mm [>0.00295 in] in any direction.

3.7.3 Initiation Tear Strength When specimens are
tested in accordance with IPC-TM-650, Method 2.4.16, the
initiation tear strengttshall be as indicated in the appli-
cable specification sheet.

3.5.5 Holes, Tears and Delaminations The material
shall be free of these defects so as to be usable for the
intended applications.

3.6 Dimensional Requirements
3.7.4 Propagation Tear Strength When specimens are

3.6.1 Sheet Width and Length The width and length of  tested in accordance with IPC-TM-650, Method 2.4.17.1,
sheets of flexible base dielectsball be as specified in the  the propagation tear strengall be as indicated in the
procurement document (see 6.1). The width and length applicable specification sheet.

shall be within + 6.0 mm [+ 0.236 in] of the value speci-

fied. 3.8 Chemical Requirements

3.6.2 Roll width The width of the flexible base dielectric  3.8.1 Chemical Resistance When specimens are tested
shall be measured with a suitable instrument ahall be in accordance with IPC-TM-650, Method 2.3.2, Method B,
as specified in the procurement document (see 6.1). Thethe tensile strength and elongation following chemical

4
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exposureshall be as indicated in the applicable specifica-
tion sheet.

3.9 Electrical Requirements
3.9.1 Dielectric Constant When specimens are tested in

accordance with IPC-TM-650, Method 2.5.5.3, at 1 MHz,
the maximum dielectric constashall be as indicated in

ever is lowest,shall be as indicated on the applicable
specification sheet.

3.11 Workmanship Requirements The flexible base
dielectricshall be processed in such a manner as to be uni-
form in quality and devoid of defects that will affect life,
serviceability, processability, or appearance as specified in
3.6.

the applicable specification sheet. As values may change

with thickness, environmental and operating frequency
variations, it is recommended that materials supplier be
contacted to verify the dielectric constant requirement.

3.9.2 Dissipation Factor When specimens are tested in
accordance with IPC-TM-650, Method 2.5.5.3, at 1 MHz,
the maximum dissipation fact@hall be as indicated in the

applicable specification sheet. As values may change with

thickness, environmental and operating frequency varia-
tions, it is recommended that materials supplier be con-
tacted to verify the dissipation factor requirement.

3.9.3 Volume Resistivity (Damp Heat) When specimens
are tested in accordance with IPC-TM-650, Method 2.5.17,
the minimum volume resistivitghall be as indicated in the
applicable specification sheet.

3.9.4 Surface Resistance (Damp Heat) When specimens
are tested in accordance with IPC-TM-650, Method 2.5.17,
the minimum surface resistanskall be as indicated in the
applicable specification sheet.

3.9.5 Dielectric Strength When specimens are tested in
accordance with ASTM-D-149 using the short-time test
with a 500 V/s rate of voltage increase, the minimum
dielectric strengshall be as indicated in the applicable
specification sheet.

3.10 Environmental Requirements

3.10.1 Fungus Resistance When specimens are tested
in accordance with IPC-TM-650, Method 2.6.1, the speci-
menshall resist fungus growth.

3.10.2 Moisture Absorption When specimens are tested
in accordance with IPC-TM-650, Method 2.6.2, the maxi-
mum moisture absorptioshall be as indicated in the appli-
cable specification sheet.

3.10.3 Flammability When specimens are tested in
accordance with UL 94, the flammability classification

shall be as indicated on the applicable specification sheet.

3.10.4 Relative Thermal Index (RTI) When specimens

4 QUALITY ASSURANCE PROVISIONS

The suppliershall comply with IPC-9191 when providing
product meeting or exceeding requirements specified
herein. This section defines the allowable methods
(options) of assuring product meets customer specifica-
tions.

4.1 Responsibility for Inspection Unless otherwise
specified in the purchase order, the supplier is responsible
for the performance of all inspection requirements as speci-
fied herein. Except as otherwise specified in the purchase
order, the supplier may use his own or any other facility
suitable for the performance of the inspection requirements
herein, unless disapproved by the procuring authority. The
procuring authority reserves the right to perform any of the
inspections set forth in the standard where such inspections
are deemed necessary to assure supplies and service are
performed to the prescribed requirements.

4.2 Test Equipment and Inspection Facilities Test and
measuring equipment and inspection facilities of sufficient
accuracy, quality and quantity to permit performance of the
required inspectioshall be established and maintained by
the supplier. The establishment and maintenance of a cali-
bration system to control the accuracy of the measuring
and test equipmenshall be in accordance with ANSI/
NCSL Z 540-1-1994, ISO 10012-1, or alternative statisti-
cally sound calibration procedures.

4.3 Preparation of Samples Unless otherwise specified
herein, sampleshall be prepared in accordance with stan-
dard in-house procedures. If a referee method is required,
it shall be as agreed upon between user and vendor.

4.4 Standard Laboratory Conditions Unless otherwise
specified in the appropriate test method, laboratory condi-
tions shall be established and documented by the manufac-
turer.

4.5 Tolerances Unless otherwise specified, all labora-
tory equipment/conditionshall have tolerances of + 5%.

4.6 Classification of Inspections The inspections speci-

are tested in accordance with UL 746B, the temperature fied herein are classified as follows:

index for either electrical or mechanical properties, which-

1. Material Inspection (see 4.7).
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2. Qualification Inspection (see 4.8).
3. Quality Conformance Inspection (see 4.9).

4.9 Quality Conformance Inspection Quality conform-
ance inspectiorshall consist of Group A, B and C testing

as listed in Table 4-1. The frequency of each group of
4.7 Materials Inspection Materials inspectiorshall con- inspections is as follows:

sist of certified test data verifying the material is in accor-
dance with the referenced specification or requirements
prior to such fabrication.

Group A On a lot basis
Group B Every three months

Group C Every 12 months
4.8 Qualification Inspection Qualification testingshall

be performed on the test specimens that are produced with4.9.1 Inspection of Product for Delivery The sample
equipment and procedures normally used in production. specimenshall be subjected to the inspections specified in
The vendorshall supply upon request data certifying the Table 4-1. Inspection of product for deliveghall consist
flexible base dielectric meets the requirements of this stan-of Group A and B inspections. Products that have passed
dard using the test methods described herein.QualificationGroup A inspection may be shipped prior to obtaining the
testing samples may be combined for those lots with struc- results of Group B inspection.

turally similar construction. Where the test is dimension-

ally dependent, combination is not permitted. 4.9.2 Sample Unit The definition of a sample unghall

be a minimum of 0.50 M [5.38 ft]] for sheet goods and
4.8.1 Characterization Testing Group D testing in 1.00 m [3.281 ft] for roll goods.

Table 4-1 is only required for characterization purpose for
the qualification of a material. Group D properties are those 4.9.3 Group A Inspection
properties that would be useful for design and/or are char-

acteristics of the material. 4.9.3.1 sSampling Plan Sampling plans sufficient to

ensure an acceptability quality level (AQL) of 18kall be
4.8.2 Frequency Each material (as outlined in the speci- as documented in the material suppliers’ manufacturing
fication sheetsyhall undergo qualification once. The ven- quality system. If a documented quality system does not
dor, upon demandshall provide certified data that shows exist, the conformance testinghall meet or exceed the
the supplied material is qualified to this standard. Qualifi- sampling requirements found in Table 4-2 and Table 4-3.
cation retesting is not required unless agreed upon betweerAdditional testing required by the user must be included in
user and vendor. the procurement documentation.

Table 4-1 Test Method Frequency

Requirement
Paragraph Test Test Method Group
3.5.2 Wrinkles, Creases, Streaks and Scratches Visual A
3.5.3 Inclusions Visual, ASTM D-149 A
354 Voids IPC-TM-650, Method 2.1.13 C
3.5.5 Holes, Tears and Delaminations Visual A
3.7.1 Dimensional Stability IPC-TM-650, Method 2.2.4, Method A A
3.7.2 Tensile Strength IPC-TM-650, Method 2.4.19 A
3.7.2 Elongation IPC-TM-650, Method 2.4.19 A
3.7.3 Initiation Tear Strength IPC-TM-650, Method 2.4.16 C
3.7.4 Propagation Tear Strength IPC-TM-650, Method 2.4.17.1 C
3.8.1 Chemical Resistance IPC-TM-650, Method 2.3.2, Method C B
3.9.1 Dielectric Constant IPC-TM-650, Method 2.5.5.3 D
3.9.2 Dissipation Factor IPC-TM-650, Method 2.5.5.3 D
393 Volume Resistivity IPC-TM-650, Method 2.5.17 D
3.94 Surface Resistance IPC-TM-650, Method 2.5.17 D
3.95 Dielectric Strength ASTM-D-149 B
3.10.1 Fungus Resistance IPC-TM-650, Method 2.6.1 D
3.10.2 Moisture Absorption IPC-TM-650, Method 2.6.2 B
3.10.3 Flammability UL-94 D
3.104 Relative Thermal Index UL-746B D

Group A: On a lot basis.
Group B: Every three months.

Group C: Every 12 months.
Group D: Only required for characterization.
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Table 4-2 Sampling Plan for Group A 4.9.4.2 Failures If one or more specimens fail, the
and Group B Inspection for Sheet Goods sampleshall be considered to have failed. So called “true
Total Number of _ Allowable value” corrected test results may not be used for release
Sheets Produced Sample Size Rejects ie .
purposes unless specifically described as part of the test
<200 1 0 method specified therein.
201 to 1000 2 0
1001 to 10,000 3 0 4.9.4.3 Noncompliance of Material If a sample fails to
10,001 4 0 pass Group B inspection, prod_uct produged since the last
test of that propertyshall be subject to review and subse-
Table 4-3 Sampling Plan for Group A quent disposition. Corrective acti@hall be taken on the
and Group B Inspection for Roll Goods materials or processes, as warranted and on all units of
Total Linear Dimensions Sample | Allowable product that can be corrected, which were manufactured
of Material Produced Size | Rejects under essentially the same condition, with essentially the
<730.0 m [£2395.0 fi] 1 0

same materials, processes, etc. Acceptance of the product
2 0 shall be discontinued until corrective action has been
taken. Group B inspectioshall be repeated on additional
sample units to confirm corrective action was successful. In
the event of failure of any inspection, information concern-
ing the failure and corrective action takeshall be fur-
nished to the user.

730.0 m < Dimensions <20,100.0 m
[2395.0 ft < Dimensions <65,944.08 ft]

220,100.0 m [>65,944.08 ft] 3 0

4.9.3.2 Failures If one or more specimens fail, the
sampleshall be considered to have failed. So called “true
value” corrected test results may not be used for release

purposes unless specifically described as part of the test4.9.5 Group C Inspection Group C inspectioshall con-
method specified therein. sist of the tests specified in Table 4-1. Group C inspection
shall be made on sample units selected from inspection lots
that have passed Group A and B inspection. Group C test-
ing may be combined for those lots with structurally simi-
lar construction. Where the test is dimensionally depen-
dent, combination is not permitted.

4.9.3.3 User Sampling Plan It is recommended a user of
the flexible base dielectric inspect at least one sample unit
per inspection lot (see 3.1.3).

4.9.3.4 Rejected Lots If an inspection lot is rejected, the
supplier may rework it to correct the defects or screen out 4 g 5.1 sampling Plan  Two specimens taken uniformly

mitted lots shall be inspected using tightened inspection.

Such lotsshall be separate from new lots arshall be 4.9.5.2 Failures If one or more specimens fail, the
clearly identified as reinspected lots while the material is sampleshall be considered to have failed. So called “true
within the manufacturer’s facility. If the defect cannot be value” corrected test results may not be used for release
screened out, the supplishall sample additional lots and  purposes unless specifically described as part of the test
make processing corrections as necessary. If the additionamethod specified therein.

lots inspected show the same defecshitll be the suppli-
er’s responsibility to contact the user(s) regarding the prob-
lem.

4.9.5.3 Noncompliance of Material If a sample fails to
pass Group C inspection, the supplérall take corrective
action on the materials or processes, as warranted. The
4.9.4 Group B Inspection Group B inspectiorshall con- supplier shall also take corrective action on all units of
sist of the tests specified in Table 4-1. Group B inspection Product that can be corrected, which were manufactured
shall be made on sample units selected from inspection lots Under essentially the same conditions, with essentially the
that have passed Group A inspection. Group B testing may Same materials, process, etc. Acceptance of the product
be combined for those lots with structurally similar con- Shall be discontinued until corrective action acceptable to
struction. Where the test is dimensionally dependent, com- the procuring authority has been taken. After the corrective
bination is not permitted. action has been taken, Group C inspectisimall be

repeated on additional sample units (all inspection or the
4.9.4.1 sampling Plan Sampling plans sufficient to inspection that the original sample failed, at the option of
ensure an acceptability quality level (AQL) of 18hall be the procuring authority). Group A and B inspections may
as documented in the material suppliers’ manufacturing be reinstituted; however, final conformansieall be with-
quality system. If a documented quality system does not held until the Group C reinspection has shown the correc-
exist, the conformance testinghall meet or exceed the tive action was successful. In the event of failure of any
sampling requirements found in Table 4-2 and Table 4-3. inspection, information concerning the failure and correc-
Additional testing required by the user must be included in tive action takenshall be furnished to the procuring
the procurement documentation. authority.
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4.10 Statistical Process Control (SPC) SPC utilizes sys-  4.10.3 Parameter Control Parameter control can be
tematic statistical techniques to analyze a process or itsachieved by defining objectives or targets, collecting
outputs. The purpose of these analyses is to take appropri-appropriate data, analyzing the data, continually moving
ate actions to achieve and maintain a state of statisticalthe process closer to target and taking steps to reduce its
control and to assess and improve process capability. Thevariability. Complete the control plan in Figure 4-1 and
primary goal of SPC is to continually reduce variation in submit it to the customer for approval. Revise the control
processes, products, or services in order to provide productplan after changes to the process (including equipment or
meeting or exceeding real or implied customer require- materials), product specifications, measurement methods,
ments. control methods, sample size/frequency and/or out-of-

Implementation of SPGhall be in accordance with IPC- control action plan.

9191. 4.10.4 Parameter Capability Assessment Parameter
capability assessments can be achieved by defining objec-
tives, characterizing the process parameter’s shape, defin-
ing specification or operating limits and target values, mea-
suring the inherent long-term capability and short-term
variability of process, product, or service parameters and
continually improving process capability. Follow the con-

* End-Product control trol plan in Figure 4-1 to assess process capability.

* In-Process Product Control

Depending on the progress made in implementing SPC on
a particular product, an individual supplier may demon-
strate compliance to specification with any of the follow-
ing:

« Quality conformance evaluations

4.10.5 Parameter Analysis Parameter analysis can be
achieved by defining objectives, selecting test variables,
An individual supplier may choose to use a combination of establishing test settings, developing test plans, establish-
the four assurance techniques listed above to prove compli-ing sampling requirements, conducting tests, analyzing test
ance. For example, a product with 15 characteristics may data, confirming test results and using data to manage the
meet specifications by quality conformance evaluations on process. Complete Figure 4-3 at the hypothesis stage and
two characteristics, in-process product evaluations on five revise after completing the analysis.

characteristics and process parameter control for five char-
acteristics. The three remaining characteristics meet the
specification by a combination of in-process control and
quality conformance evaluations. Evidence of compliance 4.10.6 Reduction of Quality Conformance Testing The

to the specification at the level of SPC implementation primary goal of SPC is not the reduction of quality con-
claimed is auditable by the customer or appointed third formance testing. The primary goal of SPC is to continu-
party. ally reduce variation in processes, products, or services in

Requirements are dynamic in nature and are based on whaPrder to provide product meeting or exceeding real or
is accepted in the worldwide market. Requirements may beimplied cusf[omer requirements. .However, as a result of the
stated as a reduction of variation around a target value, asunderstanding and control of highly capable process and
opposed to just meeting the specification, drawing, etc. ~ Product parameters, quality conformance testing may be

reduced in an orderly fashion to an audit function. Once the
The path described in 4.10.1 through 4.10.5 may be usedfo|lowing criteria have been met, the reduction of end
to achieve control of these three types of parameters: product testing may be accomplished.

* Process Parameter Control

Note: The steps detailed in 4.10.1 through 4.10.5 are illus-
trated in detail in Figure 4-1, Figure 4-2 and Figure 4-3.

» The end product parameter displays statistical control and
capability per IPC-9191, through end-product, in-process
product and/or process parameter evaluation.

* Current quality evaluation techniques have not exhibited
any nonconformance for a period of time or a number of
lots.

4.10.2 Parameter Diagnostics Parameter diagnostics *An implemented control plan exists to monitor, maintain
can be achieved by identifying and classifying major and continually improve the control and capability
sources of existing parameter variation into major unique Cclaimed above.

categories such as within-piece, piece-to-piece and time-to-Figure 4-4 is recommended for planning and documenting
time. Complete all of Figure 4-2 and the first three columns your path toward increased process control and reduced
of Figure 4-3. Break down and rank the patterns of varia- testing. As an alternative, the reduction table should be
tion in the end product characteristics and in-process prod-added to the existing quality conformance test and fre-
uct characteristics identified in Figure 4-3. guency tables already in the document (i.e., Group A, B, or

4.10.1 Parameter Identification Parameter identification
can be achieved by defining, selecting and ranking candi-
date parameters for control by applying statistical methods,
as well as confirming capability of measurement systems.
Complete the top of Figure 4-1 and all of Figure 4-2.
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Figure 4-2 Process Flow and Control/Inspection Points Chart

Product Name: Supplier: Submitted by:
Product No.: Location: Date:
Event Symbols Event Description Measurement/Inspection/Control Action If Any
2
S E
=1 1)
g £ s " v Prod.
Rl Q - Q e Ch
g 2 8% % o
e £ o & = n Code if
a ©® @ o 2 ;
O F £ o0 & t Applic.
. (from
O O 0 O q N Brief Description— Control
o] Brief Description e.g., Fixtured Gage X, R Chart Plan)
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Figure 4-3 Parameter to Process Correlation Chart

Product Name: Number: Submitted:
Product No: Location: Date:

Process Event Number 2
Effects Characteristic

In-process X = In some way
Spec or Layout End-product Product + = Positively
Reference Characteristics * | Characteristics * — = Negatively

1 Description or characteristic code, from control plan.
2 From process flow and control/inspection chart.
3 Proprietary except during audit.
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C). We recommend the three additional columns, which are 6 NOTES
explained below, to be added to allow testing to be reduced

in the steps: 6.1 Ordering Data Purchase orders should specify the

following:

4.10.6.1 Conditions for Reduced Testing Verify you A. Title, number and date of the standard.

have attained or exceeded Cpk, Cp, or PPM values per theB. Specification sheet number and revision date.
specified number of units (see Note). Demonstrate that
your processes are in statistical control (per the control
plan in Figure 4-1), prepare a process flow and control/ D.
inspection points chart and identify the product character- E. Information for preparation of delivery, if applicable
istics in Figure 4-2. Evaluate measurement systems per (see Section 5).

IPC-9191. Figure 4-4 also gives an example of conditions F. Part identification and marking instructions.

for reduced testing. G. Specify preproduction inspection if applicable (see Sec-
Note: Time constraints are unacceptable because time  tion 4).

lapsed and quality attained are not likely to correlate. Lot H. Specific Designation (see 1.1).

requirements are unacceptable because lot size may range Thickness, width and length of material (see 3.6.4).
from one to a large number.

C. Specific exemptions to the specifications, if any.
Title, number and date of any applicable drawing.

J. Other exceptions as agreed upon between user and
4.10.6.2 Reduced Testing Sample Size The perfor- vendor.
mance specification grouphall analyze individual con-

formance test requirements for logical reduced sample size®-2 Chemical Resistance It is not possible to establish a
(see Figure 4-4). complete set of requirements for chemical resistance, since

no flexible base dielectric can be expected to be resistant to
4.10.6.3 Conditions for Audited Control Plan Suppliers all of the chemicals used in the industry. Therefore, consul-
should verify they have exceeded conditions for the tation should be made with the vendor when chemicals and
reduced testing sample size. Suppliers should also showprocesses to be used are other than those specified in this
processes are well known so that out-of-conformance con-standard and its associated test methods.
ditions are highly unlikely. Suppliers should also specify
any conditions that are exceeded (see Figure 4-4). 6.3 References
Dodge, H. F. and Romig, H., “Sampling Inspection Tables
Single and Double Sampling,” Second Edition, John Wiley
5.1 Packaging Flexible metal-clad dielectrishall be & Sons, Inc., New York, 1969
packed in a manner that will afford adequate protection gehiliing, E. G., “Acceptance Sampling in Quality Con-
against corrosion, deterioration and physical damage dur-rg| » Marcel Dekker, Inc., New York, 1982
ing shipment and storage. The contaiséall conform to
the requirements of the consolidated freight classification
rules in effect at the time of shipment, except the fiber
board, when usedshall be able to withstand storage,
rehandling and reshipment without the necessity of repack-
aging.

5 PREPARATION FOR DELIVERY
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Specification Sheets for Flexible Base Dielectric

SPECIFICATION SHEET #
SUPERCEDES

MATERIAL TYPE
MATERIAL DESIGNATION

IPC-4202/1

IPC-FC-231/1, IPC-FC-231/11, IPC-FC-231/12 anD IPC-FC-231/16
PoLyIMIDE FiLm

E1E__

SPECIFICATION SHEET #
SUPERCEDES

MATERIAL TYPE
MATERIAL DESIGNATION

IPC-4202/2
IPC-FC-231/2
FLUOROCARBON FiLM
ClE__

SPECIFICATION SHEET #
SUPERCEDES

MATERIAL TYPE
MATERIAL DESIGNATION

IPC-4202/3

IPC-FC-231/3, IPC-231/15
POLYETHYLENE TERAPTHALATE (PET) FiLm
B1E_, L1E__

SPECIFICATION SHEET #
SUPERCEDES
MATERIAL TYPE

IPC-4202/4
IPC-FC-231/4, IPC-FC-231/5, IPC-FC-231/6, IPC-231/7
REINFORCED EPOXY

MATERIAL DESIGNATION H3A_
SPECIFICATION SHEET # IPC-4202/8
SUPERCEDES IPC-FC-231/8
MATERIAL TYPE VINYL FIiLM
MATERIAL DESIGNATION AlE__
SPECIFICATION SHEET # IPC-4202/9
SUPERCEDES IPC-FC-231/9
MATERIAL TYPE ARAMID PAPER
MATERIAL DESIGNATION F1E__
SPECIFICATION SHEET # IPC-4202/10

SUPERCEDES
MATERIAL TYPE

IPC-FC-231/10, IPC-FC-231/13 AnD IPC-FC-231/14
POLYETHERIMIDE FILM

MATERIAL DESIGNATION E1E_, JIE__

SPECIFICATION SHEET # IPC-4202/11

SUPERCEDES N/A

MATERIAL TYPE POLYETHYLENE NAPHTHALATE (PEN)
MATERIAL DESIGNATION L1IE__

SPECIFICATION SHEET # IPC-4202/12

SUPERCEDES N/A

MATERIAL TYPE LiQuib CRYSTAL POLYMER

MATERIAL DESIGNATION M1E_O

14
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Revision Date: May 2002
Specification Sheet
Specification Sheet # © IPC-4202/1
Supercedes IPC-FC-231/1, IPC-FC-231/11, IPC-FC-231/12 and IPC-FC-231/16
Material Type Polyimide Film
Material Designation E1E__
Reference
Property to be tested Requirement Units Test Method Paragraph
1. Wrinkles, Creases, Streaks and Pass . Visual 352
Scratches
2. Inclusions Visual
Pass — ASTM D-149 353
3. Voids IPC-TM-650,
Pass - Method 2.1.13 354
4. Holes, Tears and Delaminations Pass — Visual 355
5. Dimensional Stability, maximum IPC-TM-650,
0.10% N/A % Method 2.2.4, 3.7.1
Method A
6. Tensile Strength, minimum 13.8 E+7 16.5 E+7 Pa [psi] IPC-TM-650, 372
[20.02 E+3] [23.93 E+3] % p Method 2.4.19 o
7. Elongation, minimum percent 3 " o IPC-TM-650,
25 25 % Method 2.4.19 8.7.2
8. Initiation Tear Strength, minimum @ “ IPC-TM-650,
100 [3.527] 500 [17.64] g [0Z] Method 2.4.16 3.7.3
® i ovenam o 335] © 1141] o l5529] © 33532] [07] IPC-TM-630, 3.7.4
o . o o5 9 Method 2.4.17.1 A
10. Chemical Resistance 13.8 E+7 16.5 E+7 Pa [psi] IPC-TM-650,
Tensile Strength, minimum [20.02 E+3] ©® [23.93 E+3] ¥ o/p Method 2.3.2, 3.8.1
Elongation, minimum 251 254 0 Method C
11. Dielectric Constant, maximum @ “ IPC-TM-650,
(at 1 MHz) 40 40 o Method 2.5.5.3 391
12. Dissipation Factor, maximum IPC-TM-650,
(at 1 MHz) 0.012 - Method 2.5.5.3 39.2
13. Volume Resistivity (Damp Heat), & ) IPC-TM-650,
minimum 10 MQ-cm | \tethod 2.5.17 393
14. Surface Resistance (Damp Heat), 5 IPC-TM-650,
minimum 10 MQ Method 2.5.17 3.9.4
15. Dielectric Strength, minimum 78.74 [2000.0] V/um ASTM-D-149 395
[V/mil]
16. Fungus Resistance . IPC-TM-650,
Non-nutrient — Method 2.6.1 3.10.1
17. Moisture Absorption, maximum o IPC-TM-650,
4.0 % Method 2.6.2 3102
18. Flammability, minimum VTM-0 — UL-94 3.10.3
19. Rglgtlve Temperature Index, 200 . UL-746B 3104
minimum
N/A = Not applicable

t3

Flexible base dielectric materials with thickness <0.025 mm [<0.984 mil]

“ Flexible base dielectric materials with thickness =0.025 mm [>0.984 mil]

5

Flexible base dielectric materials with 0.025 mm < thickness <0.050 mm [0.984 mil < thickness <1.97 mil]

1 Flexible base dielectric materials with 0.050 mm < thickness <0.102 mm [1.97 mil < thickness <4.016 mil]

112

Flexible base dielectric materials with thickness 20.102 mm [thickness =4.016 mil]
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IPC-4202 May 2002
Revision Date: May 2002
Specification Sheet
Specification Sheet # : IPC-4202/2
Supercedes . IPC-FC-231/2
Material Type Fluorocarbon Film
Material Designation ClE__
Reference
Property to be tested Requirement Units Test Method Paragraph
1. Wrinkles, Creases, Streaks and Pass . Visual 352
Scratches
2. Inclusions Visual
Pass - ASTM D-149 353
3. Voids IPC-TM-650,
Pass - Method 2.1.13 354
4. Holes, Tears and Delaminations Pass — Visual 355
5. Dimensional Stability, maximum IPC-TM-650,
5.0 % Method 2.2.4, 3.7.1
Method A
6. Tensile Strength, minimum . IPC-TM-650,
17.2 E+6 [2.495 E+3] Pa [psi] Method 2.4.19 3.7.2
7. Elongation, minimum percent o IPC-TM-650,
175 % Method 2.4.19 3.r.2
8. Initiation Tear Strength, minimum IPC-TM-650,
NIA 9 [o7] Method 2.4.16 3.7.3
9. Propagation Tear Strength, minimum 75 90 90 [07] IPC-TM-650, 374
[2.64]° | [3.17]® | [3.17] %2 9 Method 2.4.17.1 -
10. Chemical Resistance . IPC-TM-650,
Tensile Strength, minimum 17.2 E+61[725'495 E+3] PaOEpSI] Method 2.3.2, 3.8.1
Elongation, minimum ? Method C
11. Dielectric Constant, maximum 29 . IPC-TM-650, 3.90.1
(at 1 MHz) ’ Method 2.5.5.3 o
12. Dissipation Factor, maximum IPC-TM-650,
(at 1 MHz) 0.0007 - Method 2.5.5.3 3.9.2
13. Volume Resistivity (Damp Heat), 7 IPC-TM-650,
minimum 10 MQ-cm Method 2.5.17 393
14. Surface Resistance (Damp Heat), 7 IPC-TM-650,
minimum 10 MQ Method 2.5.17 3.94
15. Dielectric Strength, minimum 98.43 [2500.1] V/um ASTM-D-149 305
[V/mil]
16. Fungus Resistance . IPC-TM-650,
Non-nutrient — Method 2.6.1 3.10.1
17. Moisture Absorption, maximum o IPC-TM-650,
0.1 % Method 2.6.2 3.10.2
18. Flammability, minimum VTM-0 — UL-94 3.10.3
19. Relative Temperature Index, minimum N/A** — UL-746B 3.10.4
N/A = Not applicable

** Low melt point prohibits measurement in accordance with UL 746B.

6 Flexible base dielectric materials with thickness <0.038 mm [<1.50 mil]
® Flexible base dielectric materials with 0.038 mm < thickness <0.102 mm [1.50 mil < thickness <4.016 mil]
12 Flexible base dielectric materials with thickness =0.102 mm [thickness >4.016 mil]
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May 2002 IPC-4202
Revision Date: May 2002
Specification Sheet
Specification Sheet # . IPC-4202/3
Supercedes : IPC-FC-231/3, IPC-231/15
Material Type Polyethylene Terapthalate (PET) Film
Material Designation B1E_, L1E__
Reference
Property to be tested Requirement Units Test Method Paragraph
1. Wrinkles, Creases, Streaks and Pass . Visual 352
Scratches
2. Inclusions Visual
Pass — ASTM D-149 353
3. Voids IPC-TM-650,
Pass - Method 2.1.13 354
4. Holes, Tears and Delaminations Pass — Visual 355
5. Dimensional Stability, maximum IPC-TM-650,
1.0 % Method 2.2.4, 3.7.1
Method A
6. Tensile Strength, minimum . IPC-TM-650,
13.8 E+7 [20.02 E+3] Pa [psi] Method 2.4.19 3.7.2
7. Elongation, minimum percent o IPC-TM-650,
50 & Method 2.4.19 3.7.2
8. Initiation Tear Strength, minimum IPC-TM-650,
800 [28.22] g [07] Method 2.4.16 3.7.3
9. Propagation Tear Strength, minimum 8 20 50 [07] IPC-TM-650, 374
[0.28]* | [0.71]® | [1.76] ©2 9 Method 2.4.17.1 A
10. Chemical Resistance . IPC-TM-650,
Tensile Strength, minimum 13.8 E+75[§3'9 E+3] PaOEpSI] Method 2.3.2, 38.1
Elongation, minimum ? Method C
11. Dielectric Constant, maximum 35 o IPC-TM-650, 391
(at 1 MHz) ’ Method 2.5.5.3 "
12. Dissipation Factor, maximum IPC-TM-650,
(at 1 MH2) 0.022 - Method 2.5.5.3 3.9.2
13. Volume Resistivity (Damp Heat), IPC-TM-650,
minimum N/A MQ-cm Method 2.5.17 393
14. Surface Resistance (Damp Heat), IPC-TM-650,
minimum N/A MQ Method 2.5.17 3.9.4
15. Dielectric Strength, minimum 78.74 [2000] V/um ASTM-D-149 305
[VImil]
16. Fungus Resistance . IPC-TM-650,
Non-nutrient — Method 2.6.1 3.10.1
17. Moisture Absorption, maximum o IPC-TM-650,
0.8 % Method 2.6.2 3102
18. Flammability, minimum VTM-2 — UL-94 3.10.3
19. Relative Temperature Index, minimum 105 — UL-746B 3.104
N/A = Not applicable
DBD = Data being developed

® Flexible base dielectric materials with thickness <0.038 mm [<1.50 mil]
® Flexible base dielectric materials with 0.038 mm < thickness <0.102 mm [1.50 mil < thickness <4.016 mil]
2 Flexible base dielectric materials with thickness =0.102 mm [thickness =4.016 mil]
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IPC-4202 May 2002
Revision Date: May 2002
Specification Sheet
Specification Sheet # . IPC-4202/4
Supercedes . IPC-FC-231/4, IPC-FC-231/5, IPC-FC-231/6, IPC-231/7
Material Type Reinforced Epoxy
Material Designation H3A_
Reference
Property to be tested Requirement Units Test Method Paragraph
1. Wrinkles, Creases, Streaks and Scratches Pass — Visual 3.5.2
2. Inclusions Visual
Pass - ASTM D-149 353
3. Voids IPC-TM-650,
Pass - Method 2.1.13 3.5.4
4. Holes, Tears and Delaminations Pass — Visual 355
5. Dimensional Stability, maximum IPC-TM-650,
0.25 % Method 2.2.4, 3.7.1
Method A
6. Tensile Strength, minimum . IPC-TM-650,
34.5 E+6 [5.0 E+3] Pa [psi] Method 2.4.19 3.7.2
7. Elongation, minimum percent o IPC-TM-650,
25 % Method 2.4.19 3.7.2
8. Initiation Tear Strength, minimum IPC-TM-650,
2000 [70.55] g [0z] Method 2.4.16 3.7.3
9. Propagation Tear Strength, minimum IPC-TM-650,
36 [1.27] g [o] Method 2.4.17.1 3.7.4
10. Chemical Resistance Pa [psi] IPC-TM-650,
Tensile Strength, minimum N/A o/p Method 2.3.2, 3.8.1
Elongation, minimum ’ Method C
11. Dielectric Constant, maximum IPC-TM-650,
(at 1 MH2) N/A - Method 2.5.5.3 39.1
12. Dissipation Factor, maximum IPC-TM-650,
(at 1 MHz) N/A - Method 2.5.5.3 3.9.2
13. Volume Resistivity (Damp Heat), minimum 4 ) IPC-TM-650,
10 MQ-cm Method 2.5.17 3.93
14. Surface Resistance (Damp Heat), minimum 5 IPC-TM-650,
10 MQ Method 2.5.17 3.94
15. Dielectric Strength, minimum 4.72 [120] Vium [V/mil] ASTM-D-149 3.95
16. Fungus Resistance - IPC-TM-650,
Non-nutrient — Method 2.6.1 3.10.1
17. Moisture Absorption, maximum o IPC-TM-650,
15 & Method 2.6.2 3.10.2
18. Flammability, minimum V-0 — UL-94 3.10.3
19. Relative Temperature Index, minimum 105 — UL-746B 3.10.4

N/A = Not applicable
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May 2002 IPC-4202
Revision Date: May 2002
Specification Sheet
Specification Sheet # : IPC-4202/8
Supercedes IPC-FC-231/8
Material Type Vinyl Film
Material Designation AlE__
Reference
Property to be tested Requirement Units Test Method Paragraph
1. Wrinkles, Creases, Streaks and Pass . Visual 352
Scratches
2. Inclusions Visual
Pass — ASTM D-149 353
3. Voids IPC-TM-650,
Pass - Method 2.1.13 354
4. Holes, Tears and Delaminations Pass — Visual 355
5. Dimensional Stability, maximum IPC-TM-650,
8.0 % Method 2.2.4, 3.7.1
Method A
6. Tensile Strength, minimum 7.0 E+3 62.0 E+6 Pa [psi] IPC-TM-650, 372
[1.02] [8.992 E+3] “ p Method 2.4.19 A
7. Elongation, minimum percent o IPC-TM-650,
95 & Method 2.4.19 .72
8. Initiation Tear Strength, minimum IPC-TM-650,
420 [14.81] g [0z] Method 2.4.16 3.73
9. Propagation Tear Strength, 16 28 82
Y N/A IPC-TM-650,
minimum [0.?364] [O.?588] [21.1819] 12 g [0Z] Method 2.4.17.1 3.74
10. Chemical Resistance Pa [psi] IPC-TM-650,
Tensile Strength, minimum N/A o/p Method 2.3.2, 3.8.1
Elongation, minimum N/A 0 Method C
11. Dielectric Constant, maximum 58 . IPC-TM-650, 30.1
(at 1 MHz) ' Method 2.5.5.3 e
12. Dissipation Factor, maximum IPC-TM-650,
(at 1 MHz) 0.013 - Method 2.5.5.3 39.2
13. Volume Resistivity (Damp Heat), ) IPC-TM-650,
minimum N/A MQ-cm | \tethod 2.5.17 393
14. Surface Resistance (Damp Heat), & IPC-TM-650,
minimum 10 MQ Method 2.5.17 3.9.4
15. Dielectric Strength, minimum 129.92 [3299.97] V/um ASTM-D-149 395
[V/mil]
16. Fungus Resistance . IPC-TM-650,
Non-nutrient — Method 2.6.1 3.10.1
17. Moisture Absorption, maximum o IPC-TM-650,
0.5 % Method 2.6.2 3102
18. Flammability, minimum HB — UL-94 3.10.3
19. Rglgtlve Temperature Index, 125 . UL-746B 3104
minimum
N/A = Not applicable

S Flexible base dielectric materials with thickness <0.025 mm [<0.984 mil]
“ Flexible base dielectric materials with thickness =0.025 mm [>0.984 mil]

5

Flexible base dielectric materials with 0.025 mm < thickness <0.050 mm [0.984 mil < thickness <1.97 mil]

1 Flexible base dielectric materials with 0.050 mm < thickness <0.102 mm [1.97 mil < thickness <4.016 mil]

112

Flexible base dielectric materials with thickness 20.102 mm [thickness =4.016 mil]
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IPC-4202 May 2002
Revision Date: May 2002
Specification Sheet
Specification Sheet # IPC-4202/9
Supercedes IPC-FC-231/9
Material Type Aramid Paper
Material Designation F1E__
Reference
Property to be tested Requirement Units Test Method Paragraph
1. Wrinkles, Creases, Streaks and Scratches Pass — Visual 3.5.2
2. Inclusions Visual
Pass — ASTM D-149 353
3. Voids IPC-TM-650,
Pass - Method 2.1.13 3.5.4
4. Holes, Tears and Delaminations Pass — Visual 355
5. Dimensional Stability, maximum IPC-TM-650,
0.65 % Method 2.2.4, 3.7.1
Method A
6. Tensile Strength, minimum . IPC-TM-650,
27.6 E+6 [4.003 E+3] Pa [psi] Method 2.4.19 3.7.2
7. Elongation, minimum percent o IPC-TM-650,
4 % Method 2.4.19 38.1.2
8. Initiation Tear Strength, minimum IPC-TM-650,
NIA g [o7] Method 2.4.16 373
9. Propagation Tear Strength, minimum 0 @0 IPC-TM-650,
50 [1.76] 70 [2.47] g [0Z] Method 2.4.17.1 3.7.4
10. Chemical Resistance . IPC-TM-650,
Tensile Strength, minimum 21.6 E+6N[;1AOO3 E+3] Pa0£p5|] Method 2.3.2, 3.8.1
Elongation, minimum ° Method C
11. Dielectric Constant, maximum (at 1 MHz) 3.0 . IPC-TM-650, 3.90.1
’ Method 2.5.5.3 e
12. Dissipation Factor, maximum IPC-TM-650,
(at 1 MHz) 0.013 - Method 2.5.5.3 39.2
13. Volume Resistivity (Damp Heat), minimum 6 ) IPC-TM-650,
10 MQ-cm Method 2.5.17 3.9.3
14. Surface Resistance (Damp Heat), minimum 5 IPC-TM-650,
10 MQ Method 2.5.17 3.9.4
15. Dielectric Strength, minimum 15.35 [389.89] V/um [V/mil] ASTM-D-149 3.95
16. Fungus Resistance . IPC-TM-650,
Non-nutrient — Method 2.6.1 3.10.1
17. Moisture Absorption, maximum o IPC-TM-650,
130 & Method 2.6.2 3.10.2
18. Flammability, minimum V-0 — UL-94 3.10.3
19. Relative Temperature Index, minimum 220 — UL-746B 3.104
N/A = Not applicable

© Flexible base dielectric materials with thickness <0.050 mm [<1.97 mil]
110 Flexible base dielectric materials with thickness =0.050 mm [>1.97 mil]
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May 2002 IPC-4202
Revision Date: May 2002
Specification Sheet
Specification Sheet # . IPC-4202/10
Supercedes IPC-FC-231/10, IPC-FC-231/13 and IPC-FC-231/14
Material Type Polyetherimide Film
Material Designation E1E_, JIE__
Reference
Property to be tested Requirement Units Test Method Paragraph
1. Wrinkles, Creases, Streaks and Scratches Pass — Visual 3.5.2
2. Inclusions Visual
Pass - ASTM D-149 353
3. Voids IPC-TM-650,
pass - Method 2.1.13 3.5.4
4. Holes, Tears and Delaminations Pass — Visual 355
5. Dimensional Stability, maximum IPC-TM-650,
0.10 % Method 2.2.4, 3.7.1
Method A
6. Tensile Strength, minimum 96.5 E+6 10.3 E+7 Pa [psi] IPC-TM-650, 372
[14.00 E+3] ® | [14.94 E+3] P Method 2.4.19 o
7. Elongation, minimum percent o IPC-TM-650,
35 % Method 2.4.19 3.7.2
8. Initiation Tear Strength, minimum IPC-TM-650,
500 [17.64] g [0z] Method 2.4.16 3.7.3
9. Propagation Tear Strength, minimum IPC-TM-650,
5[0.18] g [07] Method 2.417.1 | 74
10. Chemical Resistance 96.5 E+6 10.3 E+7 Pa [psi] IPC-TM-650,
Tensile Strength, minimum [14.00 E+3]*® | [14.94 E+3] * o/p Method 2.3.2, 3.8.1
Elongation, minimum 35© 354 ? Method C
11. Dielectric Constant, maximum (at 1 MHz) 4.0 . IPC-TM-650, 3.0.1
' Method 2.5.5.3 e
12. Dissipation Factor, maximum IPC-TM-650,
(at 1 MHz) 0.010 - Method 2.5.5.3 3.9.2
13. Volume Resistivity (Damp Heat), minimum & ) IPC-TM-650,
10 MQ-cm Method 2.5.17 3.93
14. Surface Resistance (Damp Heat), minimum 4 IPC-TM-650,
10 MQ Method 2.5.17 3.94
15. Dielectric Strength, minimum 78.74 [2000.0] V/pm [V/mil] ASTM-D-149 3.95
16. Fungus Resistance . IPC-TM-650,
Non-nutrient — Method 2.6.1 3.10.1
17. Moisture Absorption, maximum o IPC-TM-650,
3.0 & Method 2.6.2 3.10.2
18. Flammability, minimum VTM-0 — UL-94 3.10.3
19. Relative Temperature Index, minimum 140 — UL-746B 3.10.4

N/A = Not applicable

S Flexible base dielectric materials with thickness <0.025 mm [<0.984 mil]
“ Flexible base dielectric materials with thickness =0.025 mm [>0.984 mil]
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IPC-4202 May 2002
Revision Date: May 2002
Specification Sheet
Specification Sheet # . IPC-4202/11
Supercedes : N/A
Material Type . Polyethylene Naphthalate (PEN)
Material Designation L1IE__
Reference
Property to be tested Requirement Units Test Method Paragraph
1. Wrinkles, Creases, Streaks and Pass . Visual 352
Scratches
2. Inclusions Visual
Pass — ASTM D-149 353
3. Voids IPC-TM-650,
Pass - Method 2.1.13 354
4. Holes, Tears and Delaminations Pass — Visual 355
5. Dimensional Stability, maximum IPC-TM-650,
0.30 % Method 2.2.4, 371
Method A
6. Tensile Strength, minimum . IPC-TM-650,
17.2 E+7 [24.95 E+3] Pa [psi] Method 2.4.19 3.7.2
7. Elongation, minimum percent o IPC-TM-650,
60 % Method 2.4.19 3.r.2
8. Initiation Tear Strength, minimum IPC-TM-650,
1000 [35.270] g [0Z] Method 2.4.16 3.7.3
9. Propagation Tear Strength, 4 8 20 40 [07] IPC-TM-650, 374
minimum [0.14]® | [0.28]® |[0.705] % | [1.41]12 | 9 Method 2.4.17.1 -
10. Chemical Resistance . IPC-TM-650,
Tensile Strength, minimum 17.2 B+7 5)4'95 E+3] PaoﬁpSI] Method 2.3.2, 3.8.1
Elongation, minimum 0 Method C
11. Dielectric Constant, maximum 4.0 . IPC-TM-650, 3.9.1
(at 1 MHz) ’ Method 2.5.5.3 "
12. Dissipation Factor, maximum IPC-TM-650,
(at 1 MHz) 0.010 - Method 2.5.5.3 3.9.2
13. Volume Resistivity (Damp Heat), 5 IPC-TM-650,
minimum 10 MQ-cm Method 2.5.17 393
14. Surface Resistance (Damp Heat), 5 IPC-TM-650,
minimum 10 MQ Method 2.5.17 3.94
15. Dielectric Strength, minimum 78.74 [2000.0] V/um ASTM-D-149 305
[V/mil]
16. Fungus Resistance . IPC-TM-650,
Non-nutrient — Method 2.6.1 3.10.1
17. Moisture Absorption, maximum o IPC-TM-650,
1.0 % Method 2.6.2 3.10.2
18. Flammability, minimum VTM-2 — UL-94 3.10.3
19. Rglgtlve Temperature Index, 160 . UL-746B 3104
minimum

N/A = Not applicable

t3
5
t11
t12

Flexible base dielectric materials with thickness <0.025 mm [<0.984 mil]
Flexible base dielectric materials with 0.025 mm < thickness <0.050 mm [0.984 mil < thickness <1.97 mil]
Flexible base dielectric materials with 0.050 mm < thickness <0.102 mm [1.97 mil < thickness <4.016 mil]
Flexible base dielectric materials with thickness 20.102 mm [thickness 24.016 mil]
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May 2002 IPC-4202
Revision Date: May 2002
Specification Sheet
Specification Sheet # . IPC-4202/12
Supercedes : N/A
Material Type Liquid Crystal Polymer
Material Designation M1E_0O
Reference
Property to be tested Requirement Units Test Method Paragraph
1. Wrinkles, Creases, Streaks and Scratches Pass — Visual 3.5.2
2. Inclusions Visual
Pass - ASTM D-149 353
3. Voids IPC-TM-650,
Pass - Method 2.1.13 3.5.4
4. Holes, Tears and Delaminations Pass — Visual 355
5. Dimensional Stability, maximum IPC-TM-650,
0.05 % Method 2.2.4, 3.7.1
Method A
6. Tensile Strength, minimum . IPC-TM-650,
9.8 E+7 [14,200] Pa [psi] Method 2.4.19 3.7.2
7. Elongation, minimum percent o IPC-TM-650,
14 % Method 2.4.19 3.7.2
8. Initiation Tear Strength, minimum IPC-TM-650,
1400 [49.4] g [0z] Method 2.4.16 3.7.3
9. Propagation Tear Strength, minimum IPC-TM-650,
7 [0.25] g [0z] Method 2.4.17.1 3.7.4
10. Chemical Resistance Pa [psi] IPC-TM-650,
Tensile Strength, minimum DBD o/p Method 2.3.2, 3.8.1
Elongation, minimum DBD ? Method C
11. Dielectric Constant, maximum IPC-TM-650,
(at 1 MHz) DBD . Method 2.5.5.3 301
(at 500 MHz) 2.9 Method 2.5.5.5.1 e
(at 1 GHz) 2.9 Method 2.5.5.5.1
12. Dissipation Factor, maximum IPC-TM-650,
(at 1 MHz) DBD . Method 2.5.5.3 3.0.2
(at 500 MHz) 0.004 Method 2.5.5.5.1 e
(at 1 GHz) 0.003 Method 2.5.5.5.1
13. Volume Resistivity (Damp Heat), minimum 12 ) IPC-TM-650,
10 MQ-cm Method 2.5.17 3.93
14. Surface Resistance (Damp Heat), minimum 10 IPC-TM-650,
10 MQ Method 2.5.17 3.9.4
15. Dielectric Strength, minimum 137.80 [3500.12] Vipm [V/mil] ASTM-D-149 3.95
16. Fungus Resistance IPC-TM-650,
Pass - Method 2.6.1 3101
17. Moisture Absorption, maximum o IPC-TM-650,
0.05 % Method 2.6.2 3102
18. Flammability, minimum VTM-0 — UL-94 3.10.3
19. Relative Temperature Index, minimum DBD — UL-746B 3.10.4




IPC-4202 May 2002
Submission Date:
Blank Specification Sheet for New Material Submission
Specification Sheet # IPC-4202/0
Supercedes
Material Type
Material Designation
Reference
Property to be tested Requirement Units Test Method Paragraph
1. Wrinkles, Creases, Streaks and Scratches — Visual 3.5.2
2. Inclusions Visual
- ASTM D-149 353
3. Voids IPC-TM-650,
o Method 2.1.13 354
4. Holes, Tears and Delaminations — Visual 3.55
5. Dimensional Stability, maximum IPC-TM-650,
% Method 2.2.4, 3.7.1
Method A
6. Tensile Strength, minimum . IPC-TM-650,
Pa [psi] Method 2.4.19 8.1.2
7. Elongation, minimum percent % IPC-TM-650, 372
Method 2.4.19
8. Initiation Tear Strength, minimum [07] IPC-TM-650, 373
g Method 2.4.16 o
9. Propagation Tear Strength, minimum IPC-TM-650,
9 [o7] Method 2.4.17.1 374
10. Chemical Resistance Pa [psi] IPC-TM-650,
Tensile Strength, minimum o/p Method 2.3.2, 3.8.1
Elongation, minimum ° Method C
11. Dielectric Constant, maximum (at 1 MHz) . IPC-TM-650, 3.9.1
Method 2.5.5.3 e
12. Dissipation Factor, maximum o IPC-TM-650, 3.9.2
(at 1 MHz) Method 2.5.5.3 e
13. Volume Resistivity (Damp Heat), minimum ) IPC-TM-650,
MQ-cm Method 2.5.17 393
14. Surface Resistance (Damp Heat), minimum MO IPC-TM-650, 394
Method 2.5.17 e
15. Dielectric Strength, minimum V/pm [V/mil] ASTM-D-149 3.95
16. Fungus Resistance o IPC-TM-650, 3101
Method 2.6.1 "
17. Moisture Absorption, maximum o IPC-TM-650,
% Method 2.6.2 3102
18. Flammability, minimum — UL-94 3.10.3
19. Relative Temperature Index, minimum — UL-746B 3.104
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CIPC ANSI/IPC-T-50 Terms and Definitions for

ASSOCIATION CONNECTING Interconnecting and Packaging Electronic Circuits
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IPC State/Zip:

2215 Sanders Road Telephone:

Northbrook, IL 60062-6135
Fax: 847 509.9798 Date:

0 This is a NEW term and definition being submitted.
O This is an ADDITION to an existing term and definition(s).
0 This is a CHANGE to an existing definition.

Term Definition

If space not adequate, use reverse side or attach additional sheet(s).

Artwork: [0 Not Applicable [0 Required [ To be supplied
O Included: Electronic File Name:

Document(s) to which this term applies:

Committees affected by this term:

Office Use
IPC Office Committee 2-30
Date Received: Date of Initial Review:
Comments Collated: Comment Resolution:
Returned for Action: Committee Action: [0 Accepted [1 Rejected
Revision Inclusion: O Accept Modify

IEC Classification
Classification Code ¢ Serial Number
Terms and Definition Committee Final Approval Authorization:
Committee 2-30 has approved the above term for release in the next revision.

Name: Committee: IPC 2-30 Date:
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Technical Questions
The IPC staff will research your technical question and attempt to find an appropriate specification
interpretation or technical response. Please send your technical query to the technical department via:

tel 847/509-9700 fax 847/509-9798
Www.ipc.org e-mail: answers@ipc.org

IPC World Wide Web Page www.ipc.org
Our home page provides access to information about upcoming events, publications and videos, membership, and industry
activities and services. Visit soon and often.

IPC Technical Forums

IPC technical forums are opportunities to network on the Internet. It’s the best way to get the help you need today! Over
2,500 people are already taking advantage of the excellent peer networking available through e-mail forums provided by IPC.
Members use them to get timely, relevant answers to their technical questions. Contact KeachSasamori@ipc.org for details.
Here are a few of the forums offered.

TechNet@ipc.org

TechNet forum is for discussion of issues related to printed circuit board design, assembly, manufacturing, comments or
questions on IPC specifications, or other technical inquiries. IPC also uses TechNet to announce meetings, important technical
issues, surveys, etc.

ComplianceNet@ipc.org
ComplianceNet forum covers environmental, safety and related regulations or issues.

DesignerCouncil@ipc.org

Designers Council forum covers information on upcoming IPC Designers Council activities as well as information, comments,
and feedback on current designer issues, local chapter meetings, new chapters forming, and job opportunities. In addition, IPC
can set up a mailing list for your individual Chapter so that your chapter can share information about upcoming meetings,
events and issues related specifically to your chapter.

Gencam@ipc.org
Gencam deals with issues regarding the Gencam™ standards and specifications for Printed Circuit Board Layout and Design.

LeadFree@ipc.org
This forum acts as a peer interaction resource for staying on top of lead elimination activities worldwide and within IPC.

IPC_New _Releases@ipc.org
This is an announcement forum which subscribers can receive notice of new IPC publications, updates and standards.

ADMINISTERING YOUR SUBSCRIPTION STATUS:

All commands (such as subscribe and signoff) must be sent to listserv@ipc.org. Please DO NOT send any command to the
mail list address, (i.e.<mail list> @ipc.org), as it would be distributed to all the subscribers.

Example for subscribing: Example for signing off:

To: LISTSERV@IPC.ORG To: LISTSERV@IPC.ORG
Subject: Subject:

Message: subscribe TechNet Joseph H. Smith Message: signoff DesignerCouncil

Please note you must send messages to the mail list address ONLY from the e-mail address to which you want to apply
changes. In other words, if you want to sign off the mail list, you must send the signoff command from the address that you
want removed from the mail list. Many participants find it helpful to signoff a list when travelling or on vacation and to
resubscribe when back in the office.

How to post to a forum:

To send a message to all the people currently subscribed to the list, just send to <mail list>@ipc.org. Please note, use the mail
list address that you want to reach in place of the <mail list> string in the above instructions.

Example:

To: TechNet@IPC.ORG
Subject: <your subject>
Message: <your message>

The associated e-mail message text will be distributed to everyone on the list, including the sender. Further information on
how to access previous messages sent to the forums will be provided upon subscribing.

For more information, contact Keach Sasamori

tel 847/790-5315 fax 847/504-2315

e-mail: sasako@ipc.org www.ipc.org/html/forum.htm
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Education and Training

IPC conducts local educational workshops and national conferences to help you better understand conventional and
emerging technologies. Members receive discounts on registration fees. Visit www.ipc.org to see what programs are
coming to your area.

IPC Certification Programs

IPC provides world-class training and certification programs based on several widely-used IPC standards, including the
IPC-A-610, the J-STD-001, and the IPC-A-600. IPC-sponsored certification gives your company a competitive advantage
and your workforce valuable recognition.

For more information on programs, contact Alexandra Curtis

tel 847/790-5377 fax 847/509-9798

e-mail: curtal@ipc.org WWW.ipc.org

IPC Video Tapes and CD-ROMs

IPC video tapes and CD-ROMs can increase your industry know-how and on the job effectiveness. Members receive
discounts on purchases.

For more information on IPC Video/CD Training, contact Mark Pritchard
tel 505/758-7937 ext. 202 fax 505/758-7938
e-mail: markp@ipcvideo.org WWW.ipc.org

IPC Printed Circuits Expo®

o IPC Printed Circuits Expo is the largest trade exhibition in North America devoted to the PWB
Q/ .@ manufacturing industry. Over 90 technical presentations make up this superior technical conference.
QPR’NTED Visit www.ipcprintedcircuitexpo.org for upcoming dates and information.

CIRCUITS

EXPO’ Exhibitor information: Registration information:
Contact: Mary MacKinnon Alicia Balonek tel 847/790-5361
Sales Manager Exhibits Manager fax 847/509-9798
tel 847/790-5386 tel 847/790-5398 e-mail: registration@ipc.org

e-mail: MaryMackinnon@ipc.org e-mail: AliciaBalonek@ipc.org

APEX® / IPC SMEMA Council o
Electronics Assembly Process Exhibition & Conference

APEX is the premier technical conference and exhibition dedicated entirely to the electronics

SMEMA
@ i assembly industry. Visit www.GoAPEX.org for upcoming dates and more information.
APEX Exhibitor information: Registration information:
exnibnition | Contact: Mary MacKinnon tel 847/790-5360
e 1€l 847/790-5386 fax 847/509-9798

e-mail: MaryMacKinnon@ipc.org e-mail: goapex@ipc.org

How to Get Involved

The first step is to join IPC. An application for membership can be found in the back of this publication. Once you
become a member, the opportunities to enhance your competitiveness are vast. Join a technical committee and learn
from our industry’s best while you help develop the standards for our industry. Participate in market research programs
which forecast the future of our industry. Participate in Capitol Hill Day and lobby your Congressmen and Senators for
better industry support. Pick from a wide variety of educational opportunities: workshops, tutorials, and conferences.
More up-to-date details on IPC opportunities can be found on our web page: www.ipc.org.

For information on how to get involved, contact:

Jeanette Ferdman, Membership Director

tel 847/790-5309 fax 847/509-9798
e-mail: JeanetteFerdman@ipc.org Www.ipc.org



dpc Application for Site Membership

ASSOCIATION CONNECTING
[ELECTRDNICS INDUSTRIES ®

Thank you for your decision to join IPC members on the “Intelligent Path to Competitiveness”!
IPC Membership is site specific, which means that IPC member benefits are available to all
individuals employed at the site designated on the other side of this application.

To help IPC serve your member site in the most efficient manner possible, please tell us what
your facility does by choosing the most appropriate member category. (Check one box only.)

[ ] Independent Printed Board Manufacturers

This facility manufactures and sells to other companies, printed wiring boards (PWBSs) or other electronic
interconnection products on the merchant market. What products do you make for sale?

[] One-sided and two-sided rigid  [_] Multilayer printed boards [] Other interconnections
printed boards [ ] Flexible printed boards

Name of Chief Executive Officer/President

[ ] Independent Electronic Assembly EMS|I Companies

This facility assembles printed wiring boards, on a contract basis, and may offer other electronic interconnection
products for sale.

Name of Chief Executive Officer/President

[ ] OEM-Manufacturers of any end product using PCB/PCAs or Captive Manufacturers of PCBS/PCAs

This facility purchases, uses and/or manufactures printed wiring boards or other interconnection products for
use in a final product, which we manufacture and sell.

What is your company'’s primary product line?

[ ] Industry Suppliers

This facility supplies raw materials, machinery, equipment or services used in the manufacture or assembly of
electronic interconnection products.

What products do you supply?

[ ] Government Agencies/Academic Technical Liaisons

We are representatives of a government agency, university, college, technical institute who are directly
concerned with design, research, and utilization of electronic interconnection devices. (Must be a non-profit
or not-for-profit organization.)



apec Application for Site Membership

ASSOCIATION CONNECTING
[ELECTRONICS INDUSTRIES ®

Site Information:

Company Name

Street Address

City State Zip/Postal Code Country

Main Switchboard Phone No. Main Fax

Name of Primary Contact

Title Mail Stop

Phone Fax e-mail
Company e-mail address Website URL
Please Check One:

[ ] $1,000.00 Annual dues for Primary Site Membership (Twelve months of IPC
membership begins from the time the application and payment are received)

] $800.00 Annual dues for Additional Facility Membership: Additional membership for a site within an
organization where another site is considered to be the primary IPC member.

[] $600.00** Annual dues for an independent PCB/PWA fabricator or independent EMSI provider with
annual sales of less than $1,000,000.00. **Please provide proof of annual sales.

[] $250.00 Annual dues for Government Agency/not-for-profit organization

TMRC Membership [ ] Please send me information about membership in the Technology Market
Research Council (TMRC)

Payment Information:

Enclosed is our check for $

Please bill my credit card: (circle one) MC AMEX VISA DINERS

Card No. Exp date
Authorized Signature

Mail application with check or money order to:

IPC

Dept. 77-3491

Chicago, IL 60678-3491
. . . . . Please attach business card

Fax/Mail application with credit card payment to:

IPC

2215 Sanders Road

Northbrook, IL 60062-6135

Tel: 847 509.9700

Fax: 847 509.9798
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/—ELECTRONICS INDUSTRIES ®

Standard Improvement Form IPC-4202
The purpose of this form is to provide the Individuals or companies are invited to If you can provide input, please complete
Technical Committee of IPC with input submit comments to IPC. All comments  this form and return to:

from the industry regarding usage of will be collected and dispersed to the IPC

2215 Sanders Road
Northbrook, IL 60062-6135
Fax 847 509.9798

E-mail: answers@ipc.org

the subject standard. appropriate committee(s).

1. | recommend changes to the following:
___Requirement, paragraph number
___Test Method number____, paragraph number

The referenced paragraph number has proven to be:
___Unclear _Too Rigid ___In Error
___ Other

2. Recommendations for correction:

3. Other suggestions for document improvement:

Submitted by:

Name Telephone
Company E-mail
Address

City/State/Zip Date
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