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The Principles of In May 1995 the IPC’s Technical Activities Executive Committee (TAEC) adopted Principles of

Standardization Standardization as a guiding principle of IPC’s standardization efforts.
Standards Should: Standards Should Not:
« Show relationship to Design for Manufacturability « Inhibit innovation
(DFM) and Design for the Environment (DFE) * Increase time-to-market
e Minimize time to market  Keep people out
« Contain simple (simplified) language * Increase cycle time
« Just include spec information * Tell you how to make something
* Focus on end product performance * Contain anything that cannot
¢ Include a feedback system on use and be defended with data

problems for future improvement

Notice IPC Standards and Publications are designed to serve the public interest through eliminating mis-
understandings between manufacturers and purchasers, facilitating interchangeability and improve-
ment of products, and assisting the purchaser in selecting and obtaining with minimum delay the
proper product for his particular need. Existence of such Standards and Publications shall not in
any respect preclude any member or nonmember of IPC from manufacturing or selling products
not conforming to such Standards and Publication, nor shall the existence of such Standards and
Publications preclude their voluntary use by those other than IPC members, whether the standard
is to be used either domestically or internationally.

Recommended Standards and Publications are adopted by IPC without regard to whether their adop-
tion may involve patents on articles, materials, or processes. By such action, IPC does not assume
any liability to any patent owner, nor do they assume any obligation whatever to parties adopting
the Recommended Standard or Publication. Users are also wholly responsible for protecting them-
selves against all claims of liabilities for patent infringement.

IPC Position It is the position of IPC’s Technical Activities Executive Committee that the use and implementation
Statement on of IPC publications is voluntary and is part of a relationship entered into by customer and supplier.
Specification When an IPC publication is updated and a new revision is published, it is the opinion of the TAEC

Revision Change that the use of the new revision as part of an existing relationship is not automatic unless required
by the contract. The TAEC recommends the use of the latest revision. Adopted October 6, 1998

Why is there Your purchase of this document contributes to the ongoing development of new and updated industry

a charge for standards and publications. Standards allow manufacturers, customers, and suppliers to understand

this document? one another better. Standards allow manufacturers greater efficiencies when they can set up their
processes to meet industry standards, allowing them to offer their customers lower costs.

IPC spends hundreds of thousands of dollars annually to support IPC’s volunteers in the standards
and publications development process. There are many rounds of drafts sent out for review and
the committees spend hundreds of hours in review and development. IPC’s staff attends and par-
ticipates in committee activities, typesets and circulates document drafts, and follows all necessary
procedures to qualify for ANSI approval.

IPC’s membership dues have been kept low to allow as many companies as possible to participate.
Therefore, the standards and publications revenue is necessary to complement dues revenue. The
price schedule offers a 50% discount to IPC members. If your company buys IPC standards and
publications, why not take advantage of this and the many other benefits of IPC membership as
well? For more information on membership in IPC, please visit www.ipc.org or call 847/597-2809.

Thank you for your continued support.

©Copyright 2018. IPC, Bannockburn, lllinois, USA. All rights reserved under both international and Pan-American copyright chqe:ﬁI ments
copying, scanning or other reproduction of these materials without the prior written consent of the copyright holde 5 <.rictly prohibitéd an

constitutes infringement under the Copyright Law of the United States. Document Sha ring Hub
Copyright Association Connecting Electronics Industries
Provided by IHS Markit under license with IPC Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: IPC 4203B 2018


http://www.avadocuments.com/doc/ipc-4203b-2018
http://www.avadocuments.com/doc/ipc-4203b-2018

Gp c@ IPC-4203B

Cover and Bonding
Material for Flexible
Printed Circuitry

Developed by the Flexible Circuits Base Materials Subcommittee (D-13)
of the Flexible Circuits Committee (D-10) of IPC

Supersedes: Users of this standard are encouraged to participate in the
IPC-4203A Amendment 1 - development of future revisions.
October 2014
IPC-4203A - January 2013 Contact:
IPC-4203 - May 2002
IPC-FC-232C with IPC
Amendment 1 - April 1995 3000 Lakeside Drive, Suite 105N
IPC-FC-232C - June 1994 Bannockburn, Illinois
IPC-FC-232B - February 1986 60015-1249
IPC-FC-232A Tel 847 615.7100 Documents
IPC-FC-232 Fax 847 615.7105 Document Sharing Hub
Copyright Association c0nnLargE-|Ectg\Tgmmes
Provided by IHS Markit under license with IPC Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: IPC 4203B 2018


http://www.avadocuments.com/doc/ipc-4203b-2018
http://www.avadocuments.com/doc/ipc-4203b-2018

This Page Intentionally Left Blank

Documents

Document Sharing Hub

Copyright Association Connecting Electronics Industries
Provided by IHS Markit under license with IPC Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: IPC 4203B 2018


http://www.avadocuments.com/doc/ipc-4203b-2018
http://www.avadocuments.com/doc/ipc-4203b-2018

March 2018

IPC-4203B

Acknowledgment

Any document involving a complex technology draws material from a vast number of sources across many continents. While
the principal members of the Flexible Circuits Base Materials Subcommittee (D-13) of the Flexible Circuits Committee
(D-10) are shown below, it is not possible to include all of those who assisted in the evolution of this standard. To each of
them, the members of the IPC extend their gratitude.

Flexible Circuits
Committee

Chair
Nick S. Koop
TTM Technologies

Vice Chair
William A. Ortloff
Raytheon Company

Flexible Circuits Base
Materials Subcommittee

Chair
Clark F. Webster
ALL Flex LLC

Technical Liaison of the
IPC Board of Directors

Bob Neves
Microtek (Changzhou) Laboratories

Flexible Circuits Base Materials Subcommittee

Takahisa Akatsuka, Nippon Mektron

Ltd.

Alisha Amar, Lockheed Martin Space

~ Systems Company
iMasamitsu (Matt) Aoki, JETPA

Lance Auer, Raytheon Missile
~ Systems

iRichard Barnett, Hewlett-Packard
Company

John Bauer, Rockwell Collins
Roger Bell, Space Systems/Loral
Mary Bellon,

Dr.Tad Bergstresser, Bakaert
Specialty Films LLC

Robert Black, Northrop Grumman
Corporation

Frank Boehm,

Scott Bowles, L-3 Fuzing and
Ordnance Systems, Cincinnati

JianWei Cai, Shengyi Technology Co.

Ltd.

Tracy Cai, Shengyi Technology Co.

Ltd.

Rodd Cairns, Starkey Hearing
Technologies

Byron Case, L-3 Communications

Shawn Chaput, Raytheon Missile
Systems

Wennei Chen, Northrop Grumman
Aerospace Systems

Jeffrey Ciesla, DLA Land and
Maritime

Greg Clements, Kaneka North
America LLC

Michael Collier, Teledyne Printed
Circuit Technologies

David Corbett, DLA Land and
Maritime

Andrea Cote, UL LLC

Michelle Courier, UL LLC

Dr. Sidney Cox,

Michael Crutchfield, Dupont-RTP
Jay Desai, M-FLEX

Michael Dickson, UL LLC

Joseph DiPalermo, M-Flex/Pica Sales
& Engineering
Mitsuharu Douwaki, Fujikura Ltd.

Don Dupriest, Lockheed Martin
Missiles & Fire Control

Jim Edmonds, Shin-Etsu MicroSi
Theodore Edwards,

Steven Ethridge, Dell Inc.

Alan Exley, Raytheon Company
Thomas Farrell,

Jason Ferguson, NSWC Crane

Mark Finstad, Flexible Circuit
Technologies, Inc.

Terry Fischer, Hitachi Chemical Co.
America, Ltd.

Thomas Fisher, DuPont-RTP
Scott Foll, DuPont

Lionel Fullwood, WKK Distribution
Ltd.

Mahendra Gandhi, Northrop
Grumman Aerospace Systems

Feng (Andrew) Gao, Huawei
Technologies Co., Ltd.

Thomas Gardeski, Gemini Sciences,
LLC

Donna Gardner, DuPont

Ty Gragg, Unicircuit Inc.

Russell Griffith, Flexible Circuits Inc.
Rachel Grinvalds, Rockwell Collins

Christine Harrington, Amphenol
Printed Circuits, Inc.

William Hazen, Raytheon Company
Todd Henninger, TTM Technologies
Hillary Herbert, DuPont

Donald Herr, Adhesives Research,
Inc.

Scott Herrmann, DuPont

Stephen Jaarsma, Taconic Advanced
Dielectric Division

William Jacobi, William Jacobi &
Associates

Michael Jawitz, Orbital ATK
Tamotsu Kitagawa, ABC Corp.
Toshiaki Kuroiwa, UBE

Karin LaBerge, KAL Consulting
Emi Lee, NTS - Anaheim

Grant Lee, Kaneka North America
LLC

Minsu Lee, Korea Printed Circuit
Association

Documents

Copyright Association Connecting Electronics Industries
Provided by IHS Markit under license with IPC
No reproduction or networking permitted without license from IHS

Full document details: IPC 4203B 2018

Licensee=/, User=,
Not for Resale,

————Pocument-Sharin
iiig Hub


http://www.avadocuments.com/doc/ipc-4203b-2018
http://www.avadocuments.com/doc/ipc-4203b-2018

IPC-4203B

March 2018

John Leschisin, Minco Products, Inc.

Dr. Yanmei Li, Schlumberger Well
Services

Daniel Lunger, DuPont

Duane Mahnke, DBMahnke
Consulting

John Marke, UL LLC
Eric Matuska, ALL Flex LLC
Mark McAlees, DuPont

Dr. Thomas McCarthy, Taconic
Advanced Dielectric Division

Daniel McCormick, NSWC Crane
Robert P. McGarry, RPM Solutions

Paul Meloni, Kaneka North America
LLC

Peter B. Menuez,

Roger J. Miedico, Raytheon
Company

Keita Miyasato, Taiyo Industrial Co.,
Ltd.

Steve A. Musante, Raytheon Missile
Systems

Yoji Nakajima, Asahi Glass Co., Ltd.

Robert Neves, Microtek (Changzhou)
Laboratories

Thi Nguyen, Lockheed Martin
Missile & Fire Control

Dominique Numakura, DKN
Research

Debora L. Obitz,

Chiaki Okawa, Taiyo Industrial Co.,
Ltd.

Glenn Oliver, Raytheon Missile
Systems

Dr. J. Lee Parker, JLP
Joel Peiffer, 3M Company

Tony Plemel, Minco Products, Inc.

John Potenza, Lockheed Martin
Mission Systems & Training

Damon Rachell, NTS - Anaheim

Donna Richardson, L-3
Communications

Jim Ryan, Insulectro

Dr. Jerome Sallo, Sallo Consulting
Services

Edward Sandor, Taconic Advanced
Dielectric Division

Takeshi Sasaki, Nippon Steel
Chemical Company

Sie Sauers, GE Healthcare
Rolland Savage, Savage Consulting

Charles Schamberg, Raytheon Missile
Systems

Joseph Schmidt, Raytheon Missile
Systems

Julie Scopel, UL LLC

Mark Seelhammer, Rogers
Corporation

Tony Senese, Panasonic Industrial
Devices Sales Company of
America

Jesse Session, Taiyo America Inc.

Gilbert Shelby, Raytheon Systems
Company

Robert Sheldon, Pioneer Circuits Inc.
Terry Shepler, Electro-Materials, Inc.

Lowell Sherman, DLA Land and
Maritime

Caroline Simonian-Owens, UL LLC

Doug Sober, Essex Technologies
Group Inc.

Vern Solberg, Solberg Technical
Consulting

Valerie A. St. Cyr, Teradyne Inc.
Herb Stark, Flexible Circuits Inc.
Rebecca Steinbauer, ALL Flex LLC
Brian Stevens, Rockwell Collins

James Stockhausen, ELANTAS PDG,
Inc.

Darin Stotz, Northfield Automation
Systems Inc.

Brent Sweitzer, Multek Flexible
Circuits, Inc.

Kunio Takahara, JPCA-Japan
Electronics Packaging and Circuits
Assoc.

Mamoru (Mark) Takahashi, Asahi
Glass

Dung (Young)Tiet, Lockheed Martin
Space Systems Company

Randy Tolbert, NSWC Crane
Crystal Vanderpan, UL LLC
Steve Vetter, NSWC Crane
Jennet Volden, Rockwell Collins
Nicholas Watts, Intel Corporation

David Weatherford, Teledyne Printed
Circuit Technologies

Vern Welk, Molex Copper Flex
Products

Richard Wessel, DuPont - RTP

Kurt Whitcomb, Amphenol Printed
Circuits, Inc.

Jay Wu, Taiflex Scientific Co., Ltd.

Miou Yamaoka, Meiko Electronics
Co. Ltd.

Ryoichi Yoshimura, Nippon Mektron
Ltd.

Haida Yvjiro, Nippon Mektron Ltd.

Documents

Copyright Als\éomatlon Connecting Electronics Industries
Provided by IHS Markit under license with IPC
No reproduction or networking permitted without license from IHS

Full document details: IPC 4203B 2018

Licensee=/, User=,
Not for Resale,

—————PocumentSharing Hub


http://www.avadocuments.com/doc/ipc-4203b-2018
http://www.avadocuments.com/doc/ipc-4203b-2018

March 2018 IPC-4203B
Table of Contents

1 SCOPE oottt s 1 351 MarKing ..coooeoieiieee e 6
1.1 Classification System ..........cccovvvivnieiereiienns 1 3.5.2 Wrinkles, Creases, Streaks and Scratches ........ 6
111 Nonspecific Designation ...........cccoccveevenenne. 1 3.5.3 INCIUSIONS ..ot 7
1.1.2 Specific Designation ..........cccoceeereiennieneeninnen, 1 354 MOIOS oo 7
1.1.2.1 Base Dielectric Material Type .......cccccevvvenenne. 2 355 Holes, Tears and Delaminations ..............c.c...... 7
1.1.2.2 Reinforcement Method ...........ccccoviiviiiiiinnnns 2 3.6 Dimensional Requirements ..........cccccoeevneennnn 7
1.1.2.3 Reinforcement TYPE .....cccoovvrvverieiencieneens 2 3.6.1 Sheet Width and Length ..o 7
1.1.2.4 Base Dielectric Material Thickness ................ 3 3.6.2 RO WIdth ..o 7
1.1.25  Adhesive TYPE ..o 3 3.6.3 ROII Length ..o 7
1.1.2.6  Adhesive Thickness ......cccocoverveiieiieiiennns 3 3.6.4 Dielectric ThiCKness ........ccccovevvieivneieneieneens 7
1.2 Qualification .......cccccvvvveviieicceee e 3 3.6.5 Adhesive Thickness ........ccccccoeeviiiivcieccicienn, 7
13 Quality Conformance .........ccceeevvieneieneeninnnn. 3 3.7 Physical RequUIrements .........ccccooevvveveneieneiennns 7
14 Material Characteristics .........ccoevvrvvvirerrenne. 3 371 Dimensional Stability ..........ccccoevieiiviiiiiieinns 7
15 New Materials ... 4 3.7.2 Peel Strength ..ooovceviiecc e 7
2 APPLICABLE DOCUMENTS oo 4 3.7.2.1 Peel Strength As Received ........ccccoevevveveiviennns 7
2.1 IPC o 4 3.7.22  Peel Strength After Solder FIOBL .............cc..... 8
29 American Society for Testing and Materials 3.7.2.3  Peel Strength After Temperature Cycling ......... 8

(ASTM) i 4 3.7.3 FIOW oo 8
2.3 Underwriters Laboratories Standards ............. 5 3.74 Volatile CONtENt ......covvveriiriee e 8
2.4 ISO e 5 3.8 Chemical Requirements ........cccoceovveiniencnenn. 8
3 REQUIREMENTS oo 5 3.8.1 Chemical ReSiStance .........cccecevvevieveiiciiecnnne, 8
31 Terms and Definitions ... 5 3.8.2 Solder FIoat ..o 8
31.1 QUlIfiCAtioN TeStiNG .ooovooeoeeoe oo 5 3.9 Electrical Requirements .........cccccovevnvieniiennn 8
31.2 Quality Conformance Testing w..........o..... 5 3.9.1 Permittivity (Dielectric Constant) ............c........ 8
3.13 User Inspection Lot ........cccoovviiiieiencneiinen 5 392 Loss Tangent (Dissipation Factor) .................. 8
3.14 Supplier Inspection Lot .......c.cccoovienveniennnn. 5 3.9.3 Volume Resistivity (Damp Heat) ...........c...... 8
3.15 Structurally Similar Construction ................... 5 3.94 Surface Resistance (Damp Heat) ..o 8
IRV 1 5 395 Dielectric SUeNGt wooooovsvscsvscscss 8
3.1.7 INCIUSIONS .oviiie e 5 3.10 Environmental REQUITBMENTIS ..ooovvvovrereoee. 8
318 Cover Material . 5 3.10.1  Fungus ReSIStaNCe .......cccoevvreiiriiineeieeneee 8
3181 Coverlay ..o 5 3102 Moisture ADSOMPHON wooovvssvesvesrsen 9
3.1.82  COVEHilM oo 5 3103 FlaMMaDIY oo 9
3.1.8.3  COVEICOAL ...vcvvevveviieie e 5 3.10.4  Service TEMPEFALUIE .....coovvcssmvessmvessniesnnes 9
319 Bonding Material .....ooooooooeoooooooooo 5 3.10.5 Moisture and Insulation Resistance .................. 9
3.2 SPECITICAtION SNEELS oo 6 3.11 WOrKmanship ... 9
3.3 ConfliCt oo 6 4 QUALITY ASSURANCE PROVISIONS ..........c.coe.e 9
3.4 Materials .......oovveireiiiiee s 6 4.1 Responsibility for Inspection ............ccccceeeuee. '.‘§. 9
34.1 Base Material ..........cccoceveveiieiiiinince e 6 4.2 Test Equipment and Inspection ...........c..c........ 9
3.4.2 AdNESIVE ..o 6 4.3 Preparation of Test Samples ........ccccoceeeennnne. .9
3.4.3 Sheet Material ......cccoocvvevveiveiiiesicre e 6 43.1 Preparation of Cover Material Test Samples .:.f. 9
3.4.4 Roll Material ..o 6 4.3.1.1 Cover Material — General Testing ........c.cc.cc.... 9
35 Visual REQUIreMENtS ........cc.coevveveeververerenians 6 43.12 Cover Material — Pee! TesldOCUMENS

Copyright Association Connecting Electronics Industries
Provided by IHS Markit under license with IPC
No reproduction or networking permitted without license from IHS

Full document details: IPC 4203B 2018

Licensee=/, User=,
Not for Resale,

————Pocument-SharingHub
\%


http://www.avadocuments.com/doc/ipc-4203b-2018
http://www.avadocuments.com/doc/ipc-4203b-2018

IPC-4203B March 2018

4.3.2 Preparation of Supported Bonding Material 4.9.4.1 Sampling Plan ..o 13
TESE SAMPIES ..ot 100 4942 FailUres ..ooooooococeeeceeeeeeceee e 13
4.3.2.1  Supported Bonding Material — 4.9.43 Noncompliance of Material ............ccccccooeen.... 14
General TEStING ..oveveverrecereeeeee e 10 L
4322  Supported Bonding Material 4.10 Statistical Process Control (SPC) .......ccccccvevie. 14
3.2. u i ial - . . .
PeglpTesting ........ g ............................................ 10 4101 Reduction OT .QUE.:’dI'[y Conformaﬁce .Testmg - 14
433 Preparation of Unsupported Bonding 411 Change Notification and Authorization .......... 14
Material Test Samples ......ccccceeieviveieieirerennan, 10 4.12 Certificate of Conformance ..........ccccocevvennnnen. 15
4.3.31  Unsupported Bonding Material — 5  PREPARATION FOR DELIVERY .......cccoommmvvverrriin. 15
General TeStiNg ....ccovevveveeieiicece e, 10 - Packadi 15
. . . ACKAGING +.vovevveveieieiciee e
4.3.3.2  Unsupported Bonding Material — ging
Peel Testing ......oovvveis 10 B NOTES wooocoeeeeeeeeeeeeeeeeeeseee e 15
4.4 Standard Laboratory Conditions ................... 1 6.1 Ordering Data ......c.ccovveereieneeieeneenee e 15
4.5 TOIEranCes ........ccovvvviiviisisiccsi 11 6.2 Specific Chemical EXpPOSUIE .......ccccovevrveranen. 15
4.6 Classification of Inspections ............cc.ccccooenae 11 6.3 Storage/Shelf Life ..., 15
4.7 Materials INSPECtion ........cccovvervieniiniee, 11 6.4 RETEIENCES .vivviveiie e 15
4.8 Qualification INSPeCion .........cccccevvvviverevivenenn, 11 Tables
48.1 Characterization Testing ........cc.cccveivreivreinnnas 11 Table 1-1  Base Dielectric Type Designation ................... 2
4.8.2 FIrEQUENCY .eviiiieecieee e 12 Table 1-2  Reinforcement Method DESignation ................... >
4.9 Quality Conformance Inspection ................... 12 Table 1-3  Reinforcement Type Designation ....................... 2
491 Inspection of Product for Delivery ................. 12 Table 1-4  Base Dielectric Thickness
4.92  Group A INSPECHION ..ovvecerveerrveeersmnrrrreessnnnans 12 or Adhesive Thickness Designation ................ 3
4.9.2.1 Sampling Plan ... 12 Table 1-5 - Adhesive Typef D,eS'gnatlon Cmmmmmmmm——— 3
. Table 3-1  Allowable Deviation from Nominal
4.9.2.2  FalUreS oo 12 Thickness of Base DieleCtric ............ccccocevevnnn.... 7
4.9.2.3  User Sampling Plan .........ccoccoveniniinnniinnen 12 Table 3-2  Allowable Deviation from Nominal
4.9.24 Rejected LOtS .oovvvvvereeecieire e 12 Th'Ckr_]ess of Adhesive Crmmmmmmmmmm——— !
493 G B i 19 Table 4-1  Cleaning Process for Bright Copper ................ 11
e rouD_ NSPECUON vvvvvvvsrrvviee Table 4-2  Test Method Frequency .........ccccecevvveveeeneennnnn 13
4.9.3.1  Sampling Plan ... 12 Table 4-3  Sampling Plan for Group A and Group B
4.9.3.2  FalUreS ..o 12 Inspection for Sheet Goods ..o, 13
4.9.3.3 Noncompliance of Material ............c..cccrrvne... 12 Table 4-4  Sampling Plan for Group A and Group B
Inspection for Roll Goods ........ccccceecvvvveeviiineenne 14
494 Group C INSPECLION ...ocvvvvvverieieieiee e 13
Documents

— ————PDocument-Sharing Hub

Copyright A\Qomanon Connecting Electronics Industries
Provided by IHS Markit under license with IPC Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: IPC 4203B 2018


http://www.avadocuments.com/doc/ipc-4203b-2018
http://www.avadocuments.com/doc/ipc-4203b-2018

March 2018 IPC-4203B

Cover and Bonding Material for Flexible Printed Circuitry

1 SCOPE

This standard establishes the classification system, the qualification and quality conformance requirements for dielectric
films coated with an adhesive on one or both sides, which are to be used as cover material and/or bondply for flexible printed
circuitry, and supported or unsupported adhesive films to be used in the fabrication of flexible printed circuitry. It does not
cover non-flexible adhesives designed to be used in the rigid board areas of rigid flex constructions, which are covered in
IPC-4101. Materials such as liquid-applied covercoat (see 3.1.8.3) are covered in IPC-SM-840 and are excluded from this
document.

This specification supersedes both IPC-FC-232C and IPC-FC-233A and the requirements herein meet or exceed the require-
ments for Class 3 in these superseded documents. Note that conformance to Class 3 meets or exceeds conformance to
Classes 1 and 2. IPC-4203 no longer utilizes the 3-class system.

1.1 Classification System The system described in 1.1.1 through 1.1.2.6 identifies adhesive coated dielectric films and
flexible adhesive bonding films.

1.1.1 Nonspecific Designation A nonspecific designation is intended for use by designers on master drawings to desig-
nate their material choice. Further specification details may be indicated by using the specific designation in drawing notes
and purchase documents. At the end of this standard is a series of material specification sheets designated by individual non-
specific designators. Each sheet outlines engineering and performance data for a flexible cover sheet and bonding film indi-
cating base material type, adhesive type and method of reinforcement. The sheets are provided with a number for ordering
purposes. For example, if a user wishes to order from specification sheet number 1, the number “1”” would be substituted
for the “S” in the designation example (i.e., IPC-4203/1).

Example of nonspecific designation: 1PC-4203/S Where Sis specification sheet number.

1.1.2 Specific Designation The specific designation should be as shown in the following example and is intended for use
on purchase orders (see 6.1). The specific designation should not be used by designers on master drawings to indicate their
material selection. Master drawings shall indicate the material design by the nonspecific designation, supplemented in notes
with the material specification details as defined by the specific designation. This procedure is necessary because the spe-
cific designation is normally lengthy and will not fit the field for most computer cataloging.

NOTE: The alpha character “Z” replaces and is entirely equivalent to both the alpha character “N”* (ref: Table 1-1) and
the alpha character “N”” (ref: Table 1-3) in the previous revision of this IPC standard. This interchange of alpha characters
within the designation will help to alleviate confusion from using the alpha character “N”” in both Tables 1-1 and 1-3 while
retaining “N”” in Table 1-5, Adhesive Type Designation, where “N” designates a Polyester Adhesive Type. Legacy designs
that utilize a designation and material description from the original release of this IPC standard [alpha character “O” (from
Table 1-1) and/or digit ““0” (from Table 1-3)] may continue to be used. Supplier material certifications will reflect the cur-
rent IPC standard’s revision, and accordingly, the alpha character “Z” in the designation.

Example of specific designation: 1PC-4203/S - C1E2M3/3
Where:

IPC-4203/S - Nonspecific Designation (see 1.1.1)

C - Base Didlectric Type Designation (see 1.1.2.1)

1 - Reinforcement Method Designation (see 1.1.2.2)

E - Reinforcement Type Designation (see 1.1.2.3)

2 - Base Dielectric Thickness Designation (see 1.1.2.4)

M - Adhesive Type Designation (see 1.1.2.5)

3/3 - Adhesive Thickness Designation (see 1.1.2.6)

Note: The letter “X” shall be entered into the designation where an item is not specified (e.g., dielectric thickness).
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1.1.2.1 Base Dielectric Material Type The type of dielectric material shall be specified per Table 1-1.
Table 1-1 Base Dielectric Type Designation
Designation Base Dielectric Type
B Polyethylene Terephthalate Polyester (PET)
C Fluorocarbon
E Polyimide
F Aramid
H Epoxy
L Polyethylene Naphthalate (PEN)
M Thermotropic Liquid Crystal Polymer
Zz None (Adhesive Only) [“Z” replaces “N” from previous revision]
1.1.2.2 Reinforcement Method The reinforcement method shall be specified per Table 1-2.
Table 1-2 Reinforcement Method Designation
Designation Reinforcement Method
0 No supporting dielectric film
1 (None) Non-reinforced
2 Nonwoven reinforcement
3 Woven reinforcement
4 Combination woven and nonwoven
1.1.2.3 Reinforcement Type The reinforcement type shall be specified per Table 1-3.
Table 1-3 Reinforcement Type Designation
Designation Reinforcement Type
A Glass
B Polyester
C Aramid
D Cellulose
E Film (non-reinforced)
z None [“Z” replaces “N” from previous revision]
Note: Combinations of reinforcements will use two letters separated by a slash (i.e., A/C).
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1.1.2.4 Base Dielectric Material Thickness The base material thickness is expressed by a designator (see Table 1-4).

Table 1-4 Base Dielectric Thickness
or Adhesive Thickness Designation

Designator Thickness*
0 0 pm [0 in]
25 um [984 pin]
50 um [1970 pin]
75 um [2950 pin]
100 pm [3900 pin]
125 pm [4900 pin]
2.5 pm [98.4 pin]
5 um [200 pin]
7.5 pm [295 pin]
10 pum [390 pin]
12.5 pum [490 pin]
15 pm [590 pin]
18 pm [710 pin]
20 pm [790 pin]
23 um [910 pin]
38 um [1500 pin]
Specified on purchase order

X|IrX|«|IZT|MMOO|@|[>a|d|[w|N|F

*See 3.6.4.
1.1.2.5 Adhesive Type The adhesive type shall be specified per Table 1-5.

Table 1-5 Adhesive Type Designation

Designation Adhesive Type

B Polybutadiene

Epoxy

Acrylic

Polyester

Butyral phenolic

Fluorinated Polymer

Nitrile phenolic

Polyimide

Polyamideimide

X <|H|w|m|Ov|lZ2|Z|r

No Additional Adhesive [“X” replaces “O” from original
revision]

1.1.2.6 Adhesive Thickness Adhesive thickness is expressed by a designator (see Table 1-4). The thickness on each side
of two side-coated adhesive bonding films is separated by a slash. If there is no second side adhesive required, the ‘/0’ is
not required.

1.2 Qualification The adhesive coated dielectric film or adhesive bonding material that meets all the requirements of this
standard shall be qualified products (see 4.8).

1.3 Quality Conformance This standard establishes a quality conformance system for the manufacturers to demonstrate
the continual conformance of an adhesive coated dielectric film or adhesive bonding material to the quality requirements of
the standard. See 4.9 for quality conformance inspection requirements.

1.4 Material Characteristics The adhesive coated dielectric film or adhesive bonding material made to this standard use
established requirements to enable the material to be applied in a broad range of applications. Materials made to this stan-
dard may have characteristics that meet a specific enhanced performance need. Both the user and suEflier should review

these enhancements. ocuments
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1.5 New Materials The adhesive coated dielectric film or adhesive bonding material contained in this standard represent
known materials. As new materials become available, they will be added to future revisions. Users and material developers
are encouraged to supply information on new flexible materials using the blank specification sheet at end of this standard
for review by the IPC Flexible Circuits Base Materials Subcommittee (D-13). Users who wish to invoke this specification
for flexible materials not listed shall list a zero for the specification sheet number (i.e., IPC-4203/0).

New or revised specification sheets may become approved by the committee independent from revision of the standard.
When this occurs, the new or revised specification sheet shall become part of the standard. Per 6.1, the specification sheet
revision date shall be specified in the order.

2 APPLICABLE DOCUMENTS
The following documents of the issue currently in effect form a part of this standard to the extent specified herein.

2.1 IPCt
IPC-T-50 Terms and Definitions for Interconnecting and Packaging Electronic Circuits

IPC-TM-650 Test Methods Manual?

2.1.13  Inspection for Inclusions and Voids in Flexible Printed Wiring Materials

224 Dimensional Stability, Flexible Dielectric Materials

2.3.2 Chemical Resistance of Flexible Printed Wiring Materials

2.3.17.1 Resin Flow of Adhesive Coated Films and Unsupported Adhesive Films

2.3.37  \olatile Content of Adhesive Coated Dielectric Films

249 Peel Strength, Flexible Printed Wiring Materials

2.4.13  Solder Float Resistance Flexible Printed Wiring Materials

2.4.15  Surface Finish, Metal Foil

2.55.3  Permittivity (Dielectric Constant) and Loss Tangent (Dissipation Factor) of Materials (Two Fluid Cell Method)
2.5.17  \olume Resistivity and Surface Resistance of Printed Wiring Materials

26.1 Fungus Resistance, Printed Wiring Material

2.6.2 Moisture Absorption, Flexible Printed Wiring

2.6.3.2  Moisture and Insulation Resistance, Flexible Base Dielectric

2.6.21  Service Temperature of Metal-Clad Flexible Laminate, Cover Material and Adhesive Bonding Films

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

IPC-4202 Flexible Base Dielectrics for Use in Flexible Printed Circuitry

IPC-4204 Flexible Metal-Clad Dielectrics for Use in Fabrication of Flexible Printed Circuitry
IPC-4562 Metal Foil for Printed Wiring Applications

IPC-9191 General Requirements for Implementation of Statistical Process Control

2.2 American Society for Testing and Materials (ASTM)3

ASTM D-149 Standard Test Method for Dielectric Breakdown Voltage and Dielectric Strength of Solid Electrical Insulating
Materials at Commercial Power Frequencies

ASTM D-374 Standard Test Methods for Thickness of Solid Electrical Insulation

1. www.ipc.org
2. Current and revised IPC Test Methods are available on the IPC Web site (www.ipc.org/html/testmethods.htm)

3. www.astm.org DOC u m ents
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2.3 Underwriters Laboratories Standards4

UL 94 Standard Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

2.4 1S0°5

ISO/IEC 17025 General Requirements for the Competence of Testing and Calibration Laboratories
3 REQUIREMENTS

3.1 Terms and Definitions The definition of terms shall be in accordance with IPC-T-50 and as stated in 3.1.1 through
3.1.9.

3.1.1 Qualification Testing Qualification testing is performed to demonstrate the supplier’s ability to meet all of the
requirements of the standard invoked by the user.

3.1.2 Quality Conformance Testing Quality conformance testing is performed on a regular basis following qualification
testing to demonstrate the supplier is continually meeting the quality requirements of the standard.

3.1.3 User Inspection Lot A user inspection lot shall consist of all of the adhesive coated dielectric film or adhesive
bonding material of the same type and of the same designation as far as practicable, produced from the same or equivalent
batches or lots of constituent materials under essentially the same conditions and offered for inspection at one time.

3.1.4 Supplier Inspection Lot An inspection lot shall consist of all sheets or rolls fabricated within a period not to exceed
one month from the same materials, using the same processing procedures, produced under the same conditions and offered
for inspection at one time.

3.1.5 Structurally Similar Construction When testing products at the primary stage of manufacture, material combina-
tions and materials whose construction details will not affect the results of a dimensionally independent test, will be consid-
ered structurally similar (e.g., fungus resistance can be done on a representative cover sheet, since the details of construction
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.

3.1.7 Inclusions Foreign particles, metallic or nonmetallic, that are entrapped (cannot be wiped off with a cloth) in the
specified material and were not intended as part of the material formulation.

3.1.8 Cover Material A thin dielectric material used to encapsulate circuitry, most commonly for flexible circuit applica-
tions.

3.1.8.1 Coverlay Film and adhesive made from separate layers of generically different chemistries (see Cover Material).

3.1.8.2 Coverfilm Film made from i) a homogeneous, single component; ii) separate layers of generically similar chem-
istries; or, iii) as a composite blend (see Cover Material).

3.1.8.3 Covercoat Material deposited as a liquid onto the circuitry that subsequently becomes a permanent dielectric
coating (see Cover Material). This material is addressed in IPC-SM-840 (Qualification and Performance Specification of
Permanent Solder Mask and Flexible Cover Materials) and is excluded from this document.

3.1.9 Bonding Material A material used to bond layers of flexible circuits together containing a film with adhesive on both
sides or a free adhesive, supported or unsupported. The adhesive can be thermoset or thermoplastic.

4. www.ul.com

5. wwwiso.org Documents
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3.2 Specification Sheets The individual item requirements shall be as specified herein and in accordance with the appli-
cable specification sheets. Where there is no specification sheet available, the individual requirements shall be as specified
in complimentary documents such as master 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 former shall govern.

New or revised specification sheets may become approved by the IPC Flexible Printed Circuits Base Materials Subcommit-
tee (D-13) independent from revision of the standard. When this occurs, the new or revised specification sheet shall become
part of the standard. Per 6.1, the specification sheet revision date shall be specified in the purchase order.

3.3 Conflict In the event of conflict, the following order of precedence shall apply:
1. Purchase order as agreed upon between user and supplier.

Master drawing (see 6.1-D).

Specification sheets of this standard.

Other sections of this standard.

Applicable documents (see Section 2).

a > w D

3.4 Materials The specification sheets indicate specification limits for the material on either side of double-sided bonding
film. Both sides of the adhesive bonding film shall be evaluated for those requirements that are impacted. See specific test
methods for applicability.

3.4.1 Base Material Base materials listed in 1.1.2.1 shall meet the requirements of IPC-4202.
3.4.2 Adhesive Adhesives listed in 1.1.2.5 shall be selected so the composite meets the requirements of this standard.

3.4.3 Sheet Material Each sheet of flexible adhesive coated dielectric film or adhesive bonding film shall meet the
requirements of 3.5 through 3.12.

3.4.4 Roll Material Each roll of flexible base dielectric film or adhesive bonding material shall meet the requirements of
3.5 through 3.12. 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 area shall 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 length no longer than
30 cm [11.8 in] in the machine direction centered within the defect area. If defects run longer in the machine direction than
30 cm [11.8 in] such as a streak or a scratch, a length in increments of 60 cm [23.6 in] equal to the total distance of the
defect-containing area plus 30 cm [11.8 in] on either end shall be marked or flagged on the roll. For example, if a streak
1.5 m [59 in] long is present, a total length of material 2.1 m [83 in] long shall be marked, beginning 30 cm [11.8 in] before
the streak and ending 30 cm [11.8 in] beyond the streak.

3.5 Visual Requirements When tested in accordance with the following paragraphs, the material shall meet the visual
requirements specified in 3.5.2 through 3.5.5. Any defect within 6.5 mm [0.25 inch] of the outside edges of the sheet or roll
shall be disregarded. Visual inspection may be carried out under ambient temperature and humidity conditions.

The entire test specimen (sample unit per 4.3) shall be examined with normal or corrected 20/20 (also termed 6/6 or 1.0)
vision for the requirements of this paragraph.

If inclusions are observed, the worst appearing 50.0 mm x 50.0 mm [approx. 2 in x 2 in] area shall be examined with 10X
magnification to determine the size of the inclusions. If no inclusions are located, the entire specimen shall be recorded as
having no defects against the requirements of 3.5.3.

3.5.1 Marking Each material shall have a unique lot number traceable to all raw materials and processing parameters.
Each package shall contain evidence of compliance.

3.5.2 Wrinkles, Creases, Streaks and Scratches The allowable depth, width and quantity of wrinkles, creases, streaks
and scratches and the allowable height, width and quantity of wrinkles, creases and streaks shall be as agreed upon between
user and supplier (AABUS) depending upon the requirements of the application. The adhesive layer shall be free of streaks,
scratches, voids, gel particles, or contamination to the extent AABUS, depending upon the requirements of aents
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3.5.3 Inclusions The area of the 50.0 mm x 50.0 mm [approx. 2 in x 2 in] specimen affected by inclusions shall be tested
in accordance with ASTM D-149 and must withstand 500 V minimum for one minute. The size of the inclusions shall not
be > 0.50 mm [> approx. 0.020 in] in any direction. Inclusions shall not violate the adhesive thickness tolerance defined in
3.6.5.

3.5.4 Voids The specimen shall be produced from a sample laminate prepared in accordance with 4.3 and tested in
accordance with IPC-TM-650, Method 2.1.13. The size of the voids shall not be > 0.075 mm [> approx. 0.003 in] in any
direction.

3.5.5 Holes, Tears and Delaminations The material shall be free of holes, tears and delaminations so as to be usable for
the intended applications, AABUS.

3.6 Dimensional Requirements

3.6.1 Sheet Width and Length The width and length of sheets shall be as specified in the procurement document (see
6.1). The width and length shall be within + 6.0 mm [+ 0.24 in] of the value specified.

3.6.2 Roll width The roll width shall be measured with a suitable instrument and shall be as specified in the procurement
document (see 6.1). The width of the material shall be within £ 1.5 mm [+ 0.059 in] of the value specified or as agreed
upon between user and supplier.

3.6.3 Roll Length The length of the roll shall be as specified in the procurement document (see 6.1). The actual length of
each roll shall be within +10%/-0% of the value reported by the supplier. Length shall be determined by a distance coun-
ter accurate to within 2%.

3.6.4 Dielectric Thickness When tested in accordance with ASTM D-374, Method A or C or equivalent test method, the
deviation from the nominal thickness of the base dielectric material shall be within the allowable range as specified in Table

3-1.
Table 3-1 Allowable Deviation from Nominal Thickness of Base Dielectric
Nominal Thickness Range Allowable Deviation
Thickness > 0.075 mm [> 2950 pin] + 10%
0.025 mm < Thickness < 0.075 mm [984 pin < Thickness < 2950 pin] + 10%
0.020 mm < Thickness < 0.025 mm [787 pin < Thickness < 984 pin] + 12.5%
Thickness < 0.020 mm [< 787 pin] + 15%

3.6.5 Adhesive Thickness When tested in accordance with ASTM D374, or equivalent test method, the deviation from
the nominal thickness of the adhesive shall be within the allowable range as specified in Table 3-2.

Table 3-2 Allowable Deviation from Nominal Thickness of Adhesive

Nominal Thickness Range Allowable Deviation
Thickness > 0.075 mm [> 2950 pin] + 10%
0.025 mm < Thickness < 0.075 mm [984 pin < Thickness < 2950 pin] + 15%
0.020 mm < Thickness < 0.025 mm [787 pin < Thickness < 984 pin] + 20%
Thickness < 0.020 mm [< 787 pin] + 30%
For woven, or combination of woven and nonwoven reinforcement, Thickness > 0.025 mm [> 984 pin] + 20%

(As a referee, a cross-sectional test method AABUS should be used.)

3.7 Physical Requirements

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

3.7.2 Peel Strength

3.7.2.1 Peel Strength As Received When specimens are tested in accordance with IPC-TM-650, Method 2.4.9, Method
A or B, the minimum peel strength shall be as indicated in the applicable specification sheet Documents
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3.7.2.2 Peel Strength After Solder Float When specimens are tested in accordance with IPC-TM-650, Method 2.4.9,
Method C or D, the minimum peel strength after solder float shall be as indicated in the applicable specification sheet.

3.7.2.3 Peel Strength After Temperature Cycling When specimens are tested in accordance with IPC-TM-650, Method
2.4.9, Method E or F, the minimum peel strength after temperature cycling shall be as indicated in the applicable specifi-
cation sheet.

3.7.3 Flow When specimens are tested in accordance with IPC-TM-650, Method 2.3.17.1, the flow shall be as indicated
in the applicable specification sheet. This method applies to coverlay and coverfilm materials only. The flow value is
expressed as a ratio of Flow-to-Adhesive Thickness.

3.7.4 Volatile Content When specimens are tested in accordance with IPC-TM-650, Method 2.3.37, Method A or B, the
volatile content shall be as indicated in the applicable specification sheet.

3.8 Chemical Requirements

3.8.1 Chemical Resistance Specimens shall be produced from a sample laminate prepared in accordance with 4.3 and
tested in accordance with IPC-TM-650, Method 2.3.2, Method A. The minimum retained peel strength following sequential
chemical exposure shall be as indicated in the applicable specification sheet.

3.8.2 Solder Float The specimen shall be produced from a sample laminate prepared in accordance with 4.3 and tested
in accordance with IPC-TM-650, Method 2.4.13. The specimens shall exhibit no evidence of blistering, delamination, wrin-
kling, cracking, or other defects that can affect serviceability.

3.9 Electrical Requirements As values may change with construction, environmental and operating frequency variations,
it is recommended that the material supplier be contacted to verify the electrical properties.

3.9.1 Permittivity (Dielectric Constant) When specimens are tested in accordance with IPC-TM-650, Method 2.5.5.3, at
1 MHz; Method 2.5.5.9 or (optional) ASTM D-2520 at 1 GHz; Method 2.5.5.5 or (optional) ASTM D-2520 at 10 GHz, the
maximum or range (preferred) of permittivity shall be as indicated in the applicable specification sheet. As values may
change with thickness, environmental and operating frequency variations, it is recommended that the materials supplier be
contacted to verify the specific permittivity values.

3.9.2 Loss Tangent (Dissipation Factor) When specimens are tested in accordance with IPC-TM-650, Method 2.5.5.3 at
1 MHz; Method 2.5.5.9 or (optional) ASTM D-2520 at 1 GHz; Method 2.5.5.5 or (optional) ASTM D-2520 at 10 GHz, the
maximum loss tangent shall be as indicated in the applicable specification sheet. As values may change with thickness,
environmental and operating frequency variations, it is recommended that the materials supplier be contacted to verify the
specific loss tangent values.

3.9.3 Volume Resistivity (Damp Heat) The specimen shall be produced from a sample laminate prepared in accordance
with 4.3 and tested in accordance with IPC-TM-650, Method 2.5.17. The minimum volume resistivity shall be as indicated
in the applicable specification sheet.

3.9.4 Surface Resistance (Damp Heat) The specimen shall be produced in accordance with 4.3 and tested in accordance
with IPC-TM-650, Method 2.5.17. The minimum surface resistance shall be as indicated in the applicable specification
sheet.

3.9.5 Dielectric Strength When the base material (core) dielectric is tested and recorded in IPC-4202, the minimum
dielectric strength for the clad version of the same dielectric shall be reported in the applicable specification sheet(s) of
IPC-4203. This shall be tested per ASTM-B-149 as a Z-axis test.

3.10 Environmental Requirements

3.10.1 Fungus Resistance The specimen shall be produced from a sample laminate prepared in accordance with 4.3 and
tested in accordance with IPC-TM-650, Method 2.6.1. The specimen shall resist fungus growth. Documents
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