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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.

1.1 Purpose This specification addresses the requirements for procurement of dielectric films coated with an adhesive on
one or both sides flexible printed board applications.

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

1.2.1 Nonspecific Designation A nonspecific designation 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 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: IPC-4203/S Where S is specification sheet number.

1.2.2 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 specific
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 current IPC standard’s
revision, and accordingly, the alpha character "Z" in the designation.

Example of specific designation: IPC-4203/S - C1E2M3/3

Where:

IPC-4203/S - Nonspecific Designation (see 1.2.1)

C - Base Dielectric Type Designation (see 1.2.2.1)

1 - Reinforcement Method Designation (see 1.2.2.2)

E - Reinforcement Type Designation (see 1.2.2.3)

2 - Base Dielectric Thickness Designation (see 1.2.2.4)
M - Adhesive Type Designation (see 1.2.2.5)

3/3 - Adhesive Thickness Designation (see 1.2.2.6)

Note: The letter ‘“X’’ shall be entered into the designation where an item is not specified (e.g., dielectric thickness).

1.2.2.1 Base Dielectric Material Type The type of dielectric material shall be specified per Table 1-1.

Copyright 2025 by IPC International, Inc. All rights reserved. 1
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one or both sides flexible printed board applications.
	1.2	Classification System The system described in 1.1.1 through 1.1.2.6 identifies adhesive coated dielectric films and flexible adhesive bonding films.
	1.2.1	Nonspecific Designation A nonspecific designation 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 drawing notes and purchase 
	1.2.2	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 s
	1.2.2.1	Base  Dielectric Material Type The type of dielectric material shall be specified per Table 1-1.
	1.2.2.2	Reinforcement Method The reinforcement method shall be specified per Table 1-2.
	1.2.2.3	Reinforcement Type The reinforcement type shall be specified per Table 1-3.
	1.2.2.4	Base  Dielectric Material Thickness The base material thickness is expressed by a designator (see Table 1-4).
	1.2.2.5	Adhesive Type The adhesive type shall be specified per Table 1-5.
	1.2.2.6	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 requ
	1.3	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).
	1.4	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. S
	1.5	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 standard may h
	1.6	New Materials The adhesive coated dielectric film or adhesive bonding material contained in this standard represent known materials. As new materials become available, they may be added to future revisions. Users and material developers are encouraged
	1.7	Measurement Units This Standard uses International System of Units (SI) units per ASTM SI10, IEEE/ASTM SI 10, Section 3 [Imperial English equivalent units are in brackets for convenience]. The SI units used in this Standard are millimeters (mm) [in] f
	1.8 	Definition of Requirements The words shall or shall not are used in the text of this document wherever there is a requirement for materials, preparation, process control or acceptance. 
	1.9	Process Control Requirements The use of “statistical process control” (SPC) is optional and should be based on factors 
such as design stability, lot size, production quantities, and the needs of the Manufacturer. See 4.10 for the quality 
assurance s
	1.10 	Order of Precedence The contract shall take precedence over this Standard, referenced standards and drawings. In the event of conflict, the following order of precedence applies: 
	1.10.1 	Conflict In the event of conflict between the requirements of this standard and the applicable drawing(s) and documentation, the applicable user-approved drawing(s) and documentation govern. 
	1.10.2 	Clause References When a clause in this document is referenced, its subordinate clauses apply, unless the requirement references specific subordinate clauses. 
	1.10.3 	Appendices Appendices to this standard are not binding requirements unless separately and specifically required by this standard, the applicable contracts, assembly drawing(s), documentation or purchase orders.
	1.10.3.1	Appendix A Abbreviations and Acronyms 
	1.11 	Use of “Lead” For readability and translation, this document uses the noun lead only to describe leads of a component. The metallic element lead is always written as Pb.
	1.12	Abbreviations and Acronyms Periodic table elements are abbreviated in the standard. See Appendix A for full spellings of abbreviations (including elements) and acronyms used in this standard.
	1.13	Terms and Definitions 
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	1.13.2 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.
	1.13.3	 Cover Material A thin dielectric material used to encapsulate circuitry, most commonly for flexible circuit applications.
	1.13.3.1 	Coverlay Film and adhesive made from separate layers of generically different chemistries.
	1.13.3.2	Coverfilm Film made from i) a homogeneous, single component; ii) separate layers of generically 
similar chemistries; or, iii) as a composite blend 
	1.13.3.3 	Covercoat Material deposited as a liquid onto the circuitry that subsequently becomes a permanent dielectric  coating. This material is addressed in IPC-SM-840 (Qualification and Performance Specification of Permanent Solder Mask and Flexible Co
	1.13.4	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.
	2	APPLICABLE DOCUMENTS
	2.1	IPC
	2.2	2.2 ASTM International
	2.3	Underwriters Laboratories Standards
	2.4	ISO
	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.
	3.2	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.
	3.3	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 produced from the same or equivalent batches or lots of constituent materia
	3.4	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 inspec
	3.5	Structurally Similar Construction Material combinations and materials whose construction details will not affect the results of a dimensionally independent test will be considered structurally similar (i.e., fungus resistance can be done on a represen
	3.6	Specification Sheets The individual item requirements shall be as specified herein and in accordance with the applicable specification sheets. Where there is no specification sheet available, the individual requirements shall be as specified in comple
	3.7	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 metho
	3.7.1	Base Material Base materials listed in 1.2.2.1 shall meet the requirements of IPC-4202.
	3.7.2	Adhesive Adhesives listed in 1.2.2.5 shall be selected so the composite meets the requirements of this standard.
	3.7.3	Sheet Material Each sheet of flexible adhesive coated dielectric film or adhesive bonding film shall meet the requirements of 3.8 through 3.14.
	3.7.4 	Roll Material Each roll of flexible base dielectric film or adhesive bonding material shall meet the requirements of 3.9 through 3.12. Defects are allowed such that the total of all defective areas shall not exceed 5% of the total roll area (roll l
	3.8	Visual Requirements When tested in accordance with the following paragraphs, the material shall meet the visual requirements specified in 3.8.2 through 3.8.5. Any defect within 6.5 mm [0.25 inch] of the outside edges of the sheet or roll shall be disr
	3.8.1	Marking Each material shall have a unique lot number traceable to all raw materials and processing parameters. Each package shall contain evidence of compliance.
	3.8.2	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 suppl
	3.8.3	Inclusions The area of the 50.0 mm x 50.0 mm [1.97 in X 1.97 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 [≥ appro
	3.8.4 	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 [0.003 in] in any direction.
	3.8.5 	Holes, Tears and Delaminations  The material shall be free of holes, tears and delaminations so as to be usable for  the intended applications, AABUS.
	3.9 	Dimensional Requirements
	3.9.1	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 have a tolerance of  ± 6.0 mm [± 0.24 in] of the value specified.
	3.9.2	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 AABUS.
	3.9.3	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 counter accurate
	3.9.4	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.
	3.9.5	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.
	3.10	Physical Requirements
	3.10.1 	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.
	 3.10.2	Peel Strength
	3.10.2.1	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.
	3.10.2.2	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.
	3.10.2.3	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.
	3.10.3	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 rati
	3.10.4	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.
	3.11	Chemical Requirements
	3.11.1	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
	3.11.2	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, wrinkling, cracking, or
	3.12	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.
	3.12.1	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 (pref
	3.12.2	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 sha
	3.12.3	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 spe
	3.12.4	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.
	3.12.5	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. Thi
	3.13	Environmental Requirements
	3.13.1	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.
	3.13.2	Moisture Absorption The specimen shall be produced from a sample laminate prepared in accordance with 4.3 and tested in accordance with IPC-TM-650, Method 2.6.2. The maximum moisture absorption shall be as indicated in the appli- cable specificatio
	3.13.3	Flammability When specimens are tested in accordance with UL 94, the flammability classification shall be as indicated on the applicable specification sheet. 
	3.13.4	Service Temperature When specimens are tested in accordance with IPC-TM-650, Method 2.6.21, the service temperature for peel strength and dielectric breakdown shall be as indicated on the applicable specification sheet. Service temperature for peel
	3.13.5	Moisture and Insulation 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 2.6.3.2. The insulation resistance after moisture exposure shall be as indicat
	3.14	Workmanship The flexible adhesive coated dielectric film or adhesive bonding film dielectric shall be processed in such a manner as to be uniform in quality and devoid of defects that will affect life, serviceability, process ability, or appearance a
	4	QUALITY ASSURANCE PROVISIONS
	4.1	Responsibility for Inspection Unless otherwise specified in the purchase order, the supplier is responsible for the per- formance of all of the inspection requirements as specified herein. Except as otherwise specified in the purchase order, the suppl
	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 inspection shall be established and maintained by the supplier. The est
	4.3 	Preparation of Test Samples There are three basic categories of materials addressed by this IPC standard: cover materials (adhesive only on one side of film), adhesive bonding film (adhesive on both sides of film) and unsupported adhesive (adhesive o
	4.3.1 	Preparation of Cover Material Test Samples
	4.3.1.1 Cover Material – General Testing For general testing of cover materials, single-clad laminate samples shall be produced. Test samples shall be constructed using cover material plus using 34.3 μm [1350 μin] copper foil, type CU-E1-1S or CU-W7-1S pe
	4.3.1.2 Cover Material – Peel Testing For peel testing of cover materials, two sets of single-clad laminate test samples shall be produced from samples of the cover material being evaluated. Test samples shall be constructed using cover material plus usin
	4.3.2 	Preparation of Supported Bonding Material Test Samples
	4.3.2.1 	Supported Bonding Material – General Testing For general testing of supported bonding material, double-clad laminate shall be produced from samples of the supported bonding material being evaluated. Test samples shall be constructed using a suppo
	4.3.2.2	Supported Bonding Material - Peel Testing For peel testing of supported bonding materials, two sets of double-clad laminate test samples shall be produced from samples of the supported bonding material being evaluated. Test samples shall be constr
	4.4.	Standard Laboratory  Conditions Unless otherwise specified in the appropriate test method, laboratory conditions shall be established and documented by the supplier.
	4.5 	Tolerances Unless otherwise specified, all laboratory equipment/conditions shall have tolerances of ±5%.
	4.6	Classification of Inspections The inspections specified herein are classified as follows:
	4.7	 Materials Inspection Materials inspection shall consist of certified test data verifying that the material is in accordance with the referenced specification or requirements prior to such fabrication.
	4.8 	Qualification Inspection Qualification testing shall be performed using the testing and procedures as defined in Table 4-2, which are produced with equipment and procedures using good commercial practice. The supplier shall supply, upon request, data
	4.8.1 	Characterization Testing Group D testing in Table 4-2 is only required for characterization purpose for the quali- fication of an adhesive coated dielectric film or adhesive bonding film.  Group D properties are those properties that would  be usef
	4.8.2 	Frequency Each material (as outlined in the specification sheets) shall  undergo qualification once. The supplier, upon demand, shall provide certified data that demonstrates the supplied material is qualified to this standard. Qualification retest
	4.9 	Quality Conformance Inspection Quality conformance inspection shall consist of Groups A, B, C and D testing as listed in Table 4-2. The frequency of each group of inspections is as follows:
	4.9.1 	Inspection of Product for  Delivery The sample specimens shall be subjected to the inspections specified in Table  4-2. Inspection of product for delivery shall consist of Group A and B inspection. Products that have passed Group A inspection may b
	4.9.2 	Group A Inspection
	4.9.2.1	Sampling Plan The sampling plan shall be defined and documented in the supplier’s quality plan.. The conformance testing shall meet or exceed the sampling requirements found in Table 4-3 and Table 4-4. Additional testing required by the user shall
	4.9.2.2 	Failures If one or more specimens fail, the sample shall be considered to have failed.
	4.9.2.3 	User Sampling Plan It is recommended a user of the flexible adhesive-coated dielectric inspect at least one sample unit per inspection lot (see 3.3).
	4.9.2.4 	Rejected Lots If an inspection lot is rejected, the supplier may rework it to correct the defects or screen out the defective units and resubmit for re-inspection. Resubmitted lots shall be inspected with an AABUS plan that specifically addresses
	4.9.3 	Group  B  Inspection Group B inspection shall consist of the tests specified in Table  4-2. Group B inspection shall  be made on sample units selected from inspection lots that have passed Group A inspection. Group B testing may be combined for tho
	4.9.3.1 	Sampling Plan The sampling plan shall be defined and documented in the suppliers’ quality plan. The conformance testing shall meet or exceed the sampling requirements found in Table 4-2 and Table 4-3. Additional testing required by the user shall
	4.9.3.2	Failures If one or more specimens fail, the sample shall be considered to have failed. In the event of failure of any inspection after the product has been shipped to the user, information concerning the failure and corrective action taken shall b
	4.9.3.3	 Noncompliance of Material If a sample fails to pass Group B inspection, the supplier shall take corrective action  on the materials or processes, as warranted. The supplier shall also take corrective action on all units of product that can be cor
	4.9.4  	Group  C  Inspection Group C inspection shall consist of the tests specified in Table  4-2. Group C inspection shall  be made on sample units selected from inspection lots that have passed Group A and B inspection. Group C testing may be combined 
	4.9.4.1 	Sampling Plan Two specimens taken uniformly over the period shall be prepared once every 12 months.
	4.9.4.2 	Failures If one or more specimens fail, the sample shall be considered to have failed. In the event of failure of any inspection after the product has been shipped to the user, information concerning the failure and corrective action taken shall 
	4.9.4.3	Noncompliance of Material If a sample fails to pass Group C inspection, the supplier shall take corrective action on the materials or processes, as warranted. The supplier shall also take corrective action on all units of product that can be corre
	4.10	Statistical Process Control (SPC) SPC utilizes systematic statistical techniques to analyze a process or its outputs. The purpose of these analyses is to take appropriate actions to achieve and maintain a state of statistical control and to assess an
	4.10.1	Reduction of Quality Conformance Testing The primary goal of SPC is not the reduction of quality conformance testing. The primary goal of SPC is to continually reduce variation in processes, products, or services in order to provide product meeting
	4.11	Change Notification and Authorization After supply to a user of a product meeting the requirements of the purchase order / master drawing, the specification sheet(s) of this standard or other applicable documents AABUS, in that order, no changes to t
	4.12	Certificate of Conformance The certificate of conformance shall contain the following items as a minimum:
	5 	PREPARATION FOR DELIVERY
	5.1 	Packaging Flexible adhesive coated dielectric films and flexible adhesive bonding films shall be packed in a manner  that will afford adequate protection against deterioration and physical damage during shipment and storage. The container shall confo
	6 NOTES
	6.1	Ordering Data Purchase orders should specify the following:
	6.2 	Specific Chemical Exposure It is not possible to establish a complete set of requirements for specific chemical expo- sure, since no adhesive-coated flexible base dielectric can be expected to be resistant to all chemicals. Therefore, consultation sh
	6.3	Storage/Shelf Life The storage conditions or shelf life of ‘‘B’’ stage adhesive coated dielectric film can vary significantly depending on the adhesive system. The user should consult with the supplier to determine the details of shelf life and if spe
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