GP c® IPC-4562B

Metal Foil for Printed
Board Applications

Developed by the 3-12A Task Group of the Base Materials
General Committee (3-10) of IPC

Users of this publication are encouraged to participate in the
development of future revisions.

Contact:

IPC
3000 Lakeside Drive, Suite 105N
Bannockburn, lllinois
Supersedes: 60015-1249
IPC-4562A WAM1 Tel 847 615.7100
February 13, 2013 Fax 847 615.7105



2023- October |PC-4562B

Table of Contents

1 SCOPE ...t 1 325 Cleanliness .........cccoeevvuevereineriereininieeeineeneenene 6
1.1 PUIPOSE. ... 1 3.2.6 Pinholes and Porosity.........c.ccceeeeeeneeucccennnnenee 6
1.2 Foil Designation..........c.coceeeveeereneeenecnnercnnenes 1 33 Dimensional .......c.occocovreecnnecncnnnccneneenenes 6
1.2.1 Specification Sheet Description...........c..ccceuen.. 1 33.1 Sheet Length and Width........c..cccocccveircnennne. 6
1.2.2 Foil Metal ......cooeiiiiiiiiiiccccccceeeeaes 1 332 ROI Width .....cviiiiiiiiiiccccccecene 6
123 FOIL TYPE e 1 3.33 Area Weight.......cooeiviiniieeceee 6
1.2.4 Foil Grade .......c.coccvvevieinccncncnicinccnccne 1 3331 Copper Foil.....coociinneiinrccinncccneceene 6
1.2.4.1 Foil Grades .......c.cccoeueueeennueecenniecinnencceennnee 2 334 Thickness........cccceiveeininiiciiniciccccnee 7
1242 Other Metal Foil Grades ............c.cccoecericnnnnn. 2 334.1 Copper Foil.....cccovevneniiniiinicncncnccneenee 7
1.2.5 Foil Area Weight .......cccccoeeinecencnninecnccnnnes 2 3.3.4.1.1  Electrodeposited Foil ........cccccceeurrueeinneneennne 7
1.2.5.1 Copper Foil Area Weight ........c..ccceceveincccnnene. 2 33.4.1.2 Wrought Foil......ccconiiiinnniiinncccnneccne 7
1252 Thickness of Foils Other than Copper.............. 2 3342 Other Metallic Foils .......c.cocccvevinccncnncneenne. 7
1.2.6 Bond Enhancement Treatment The bond 3342 Other Metallic Foil......c.ccccoeoeneininninninienee 7

enhancement treatment used on the metal foil 335 FOil Profile.......cccocoeveeeveneneneeiccccecccccnenes 7

shall be designated as one of the following: .... 3 34 Physical Requirements..............cccoccevveenennnee. 8
1.2.7 Foil Profile........ccocevevinininininincncsecnenee 3 3.4.1 Tensile STENEHh....ooooceoooeeoeeeees oo 8
13 Quality/Performance Classification................. 3 342 Fatigue DUCHILY v erreerrseeeseees e 8
14 Measurement Units ........cuvvessvsssnssssnssssnns 3 343 Elongation .........cccoeevieireineneenecee e 8
1.5 Definition of REQUIFEMENLS wvovvvvrvrsressrsrsnne 4 344 Peel SUENZN +rreereeeeeeeee e 8
1.6 Process Control Requirements.......o..uueesen 4 345 Carrier Release Strength .........ccceceecevevinennnnne. 8
1.7 Order of Precedence ..........cc.coeeeveccrcccnucncnnenne. 4 35 Processing REGUITEMENtS ......o.oroooeerresoerrren 8
1.7.1 CONTICE .o 4 35 o T 8
1.8 ADPPENICES ...t 4 350 Chemical ClEaning .....oo.errooeereeere oo 8
18.1 APPERAIX A oo 4 353 SOIAELADILY veverroeeeeeeeee oo 8
19 Terms and Definitions.......ocevessnesssnssssne 4 354 Treatment INtEIity.......cccovevrverieeneenereneneenene 8
19.1 AABUS (As Agreed Upon Between User 3.6 Workmanship ........coceeeeeeeeerereneenerenenerenenenccnes 8

and SUPPLIET) ...c.co.evveemeirreeriieiniecrccrceeiennen 4 37 Requirements for Specific Metal Foil............. 3
1.9.2 Profile Factor........ccocevvevinininininincccececeene 4 371 COPPEE FOLeeoeoeeeeoeoee g
2 APPLICABLE DOCUMENTS.......coiveimnrnnnnnnnsssssnensaes 4 3.7.1.1 PUTILY ..ot 8
3 REQUIREMENTS oo 5 3.7.1.2 RESISHVILY ..t 9
3.1 General Requirements Acceptability ................ 5 372 INICKEL ..ottt 9
3.1.1 Sheet Material ..........cococovvvvrrrnnrrrrrne 5 4 QUALITY ASSURANCE PROVISIONS ..o 9
3.1.2 Roll Material .........ccoceeivieicininiciiiicciienee 5 4.1 Statistical Process Control (SPC) .........ovee..... 9
32 ViSUAL...ooviiicice e 6 4.2 Responsibility for INSpection..................c.......... 9
321 Pits and Dents..........ccceeervueecennierccennencinennnee 6 4.2.1 Test Equipment and Inspection Facilities......... 9
322 WIIDKIES ..o 6 422 Preparation of Samples ...............oovvoveveeeveenene, 9
323 SCratChes......c.ccvviviiieiniiicirccce 6 423 Standard Laboratory Conditions....................... 9
324 Holes and Tears.........cccccvvvueeininiccininiccicnnnee 6

Copyright 2023 by IPC International, Inc. All rights reserved. v



IPC-4562B 2023- October
4.2.3.1 Permissible Temperature Variation in 4.6.3 ThiCKNess. ...c.coveuereeirenieenieincinceeceeeneieees 13
Environmental Chambers............ccooocvviveerrnnnee. 9 4.6.3.1 Thickness of FOil.......cccooevereenenincnenencnencncncenes 13
4232 Reference Conditions..........cocecevveerccreneencnne. 10 4.632 Area Weight of FOIlS. .........oovovveerrereeerrrenenn. 13
424 TOIETranCes.........cccevvueveuirireeueinirieieirceeeenes 10 4.632.1 Foil with Releasable Carrier ..o 13
4.3 Classification of INSPECtions ...........ccvvvveerenns 10 4.6.3.2.2  Foil with Etchable Carrier............cc.....ccooo....... 13
4.4 Qualification InSPECtion.................cooovrvvveeennee. 10 4.633  FOIl PrOfile......ooooroveeeeeeeeeeeseeeeeeoeseeseeeeeseeeeoes 13
44.1 FIequency. ..., 10 4.6.4 Tensile Srength............ocveevverveeererrreeereernonn. 13
4.4.2 Inspection of Product for Delivery.................. 10 4.6.5 Fatigue DUCHItY............corrvverrrrrererrreerereonns. 13
443 Extent of Qualification............cc.coccvvnecvinnnne. 10 4.6.6 EIONGAtON ..o 13
4.5 Quality Conformance Inspection.................... 10 4.6.7 Peel Strength ... 13
4.5.1 Quality Conformance Inspection.................... 10 4.6.7.1 Peel Strength of Thin Foil with Carriera. ....... 13
4.5.1.1 Inspection Frequencies...........c.ccccceeerueveincnnenee 10 4.6.8 Release Between Carrier and Foil. oo, 13
45.12 LOt ettt 10 4.6.10 EAChabIlity ......ooovveeeeeeeeeeeeee e 14
45.1.3 Lot Size. .o 10 4.6.11 Chemical Cleaning............ccoo.coovveervveeosrveernnenn. 14
45.14 UNIt S1Z€...eeovenveviieeiricenieeeeneeineeereeereeeieneen 10 4.6.12 SOIAErability ..........oveevveeeeeseeeeeeeesseeereseeeeeeen 14
452 Sampling Plan ..., 10 4.6.13 Treatment Integrity.........ccccccveeiininiiicninnnee 14
453 Sample Unit........rvvvri 10 4.6.14 PUIILY ovvooooeeeeeeeeeeeeeee oo 14
454 Group A INSPECHion. .......vvvvevrviris 10 4.6.15 RESISHVILY ..oovvveoeeveeeeeeeeeeeeeeeeeeee e 14
454.1 Sampling Plans for Class 3 Material. ............. 10 4.7 Statistical Process Control (SPC)................. 14
4542 Sampling Plans for Class 2 Material........... H 5 PREPARATION FOR DELIVERY .........cccoseniereurenensens 15
4543 Sampling Plan for Class I Material............. 12 5.1 SPHCES vrrerreere e eer e eer s 15
4544 Rejected LOtS....c.corueveenneereinnieiccreneiccenenee 12 50 WEDDIN. e 5
435 GrOUP B INSPECHON v 12 53 MATKING ...c.ceeeeeeieiieeeeecee s 15
4.5.5.1 Noncompliance Group B.......cccoccceveecrinnnenne. 12 54 Certificate of Conformance ... 1
4.5.6 Group C InSpection ..........ccceeeeeueerencreneenenens 12
4561 Noncomphiance Group C o b B NOTES....oioieeeeeeeereesesresesesseeessseessssesessssasssssssesssseenens 15
46 TeSt MthodS ... ¢ OREIING DA 15
4.6.1 ViSUAL ..o 12 APPENDIXA  Abbreviations and Acronyms .......... 28
4.6.1.1 Pinhole Evaluation of Foils with Carriers ...... 12
4.6.1.2 Pinhole and Porosity Evaluation..................... 12
4.6.2 Dimensions..........ccoceeviveiueininicncininicecnnee 12
vi Copyright 2023 by IPC International, Inc. All rights reserved.



2023- October IPC-4562B
Tables Tech Sheets
Table 1-1  Metal Foil Material of Construction IPC-4562B — SPECIFICATION SHEET /01 .................... 17
Designation ..........coeeeeereeveuecininiencinneeieenaenen 1 IPC-4562B — SPECIFICATION SHEET /02 oo 18
Table 1-2 Metal Foil Manufacturing Process Designationl IPC-4562B — SPECIFICATION SHEET / 03........co0ccon.... 19
Table 1-3  Metal Foil Grade Designation .........c..c.cocc..e... 2 IPC-4562B — SPECIFICATION SHEET /05 e 20
Table 1-4  Unsupported Metal Foil Designation and IPC-4562B — SPECIFICATION SHEET / 06.......ccccccunneen. 21
Common Industry Term...........cccooovviiinnnne. 2 IPC-4562B — SPECIFICATION SHEET /07 ..o oY)
Table I-5 Metal Foil Bond Enhancement and Stain IPC-4562B — SPECIFICATION SHEET/08.................. 23
Proofing Designation ..........c.cccceceeeeeneeeneecnnene. 3 [PC-4562B — SPECIFICATION SHEET /00 ... 24
Table 1-6  Metal Foil Profile Designation ............c.cccecu..... 3 IPC-4562B — SPECIFICATION SHEET/ 1O, ... 25
Table 3-1 gﬁi‘g;:lmreawelghtsandcalculated ........ o IPC-4562B - SPECIFICATION SHEET /1] oo 26
Table 3-2  Maximum Foil Profile............ccecoveireninecnnne. 8
Table 3-3 Maximum Resistivity of Electrodeposited
Copper Foil (All TYPes) ....ccvveervenerveneeeriecnnnes 9
Table 3-4 Maximum Resistivity for Wrought Copper
Foil (All Weights)......cccecevveerecenenieenecnccnnenes 9
Table 4-1  Quality Conformance Inspection.................... 11
Table 4-2  IPC-4562 Sampling Plans.........cccccevveveenennenee 11
Table 4-3 Lot Inspection Plan ..........ccccecevevivinenenenenne 12
Copyright 2023 by IPC International, Inc. All rights reserved. vii



2023- October |PC-4562B

IPC-4562B
Metal Foil for Printed Board Applications

1 SCOPE

This specification covers metal unsupported foils and foils supported by carrier films suitable for subsequent use in printed
boards. Unless otherwise agreed upon between user and supplier (AABUS), metal foils shall be considered acceptable, so long
as the requirements in this specification are met.

1.1 Purpose This specification addresses the requirements for procurement of metal foils used only in printed wiring
applications.

1.2 Foil Designation The foil designation shall be in the following forms:

IPC-4562/XX Where XX is the specification sheet number (See 1.2.1)

CuU Foil Metal (See 1.2.2)

E Foil Type (See 1.2.3)

3 Foil Grade (See 1.2.4)

2 Foil Thickness (See 1.2.5)

S Bond Enhancement Treatment (See 1.2.6)
XS Foil Profile (See 1.2.7)

3 Quality Classification (See 1.3)

Example: IPC-4562/03-CUSE32SXS3

1.2.1 Specification Sheet Description At the end of this document is a series of specification sheets. Each sheet outlines
engineering and performance data for a metal foil. The sheets are provided with a number for ordering purposes. For example,
if a user wishes to order from specification sheet 1, the number ‘1’ would be substituted for the ‘“X’’ in the above designation
example (e.g., [IPC-4562/1).

The metal foils contained in this standard represent known materials. As new foils become available, they may be added to
future revisions. Users and material developers are encouraged to supply information on new materials for review by the
Metallic Foils Task Group (3-12a). Users who wish to invoke this specification for metal foils not listed shall list a 00 (zero
zero) for the specification sheet number (e.g., [IPC-4562/00).

This specification provides quality classes (see 1.3) for requirements to reflect functional performance. The reference of a single
class does not preclude invoking specific requirements defined in other classes.

1.2.2 Foil Metal The metal foil shall be designated by a suitable two- or three-letter code:

Table 1-1: Metal Foil Material of Construction Designation

Designation Materials of Construction

Cu Copper
NI Nickel
XX Other

1.2.3 Foil Type Metal foil types shall be distinguished by their process of manufacture and shall be designated as:

Table 1-2: Metal Foil Manufacturing Process Designation

Designation Manufacturing Process
E Electrodeposited
w Wrought (rolled)
o} Other

1.2.4 Foil Grade Foil grade is a designation of the metal type, method of manufacture, and desired mechanical properties. The
details of the designations can be found on the specification sheets at the end of this standard.
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