Ciprc

Supersedes:
IPC-4562A - April 2008

IPC-4562 with Amendment 1 -

May 2005
IPC-4562 - May 2000
IPC-MF-150F - October 1991

IPC-4562A-WAM1
with Amendment 1

Metal Foil for Printed
Board Applications

Developed by the Metallic Foil Task Group (3-12a) of the Printed Board
Base Materials Committee (3-10) of IPC

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

Contact:

IPC



January 2016 IPC-4562A-WAM1

Table of Contents

T SCOPE ... e 1 344 Area Weight ...ocooviiiiiiiiiceen 6
1.1 PUrpose .....oocooeeviiieii 1 34.4.1  Copper Foil .....coocoiiiiiiiiiiiiiinciecece 6
1.2 Foil Designation ........c..ccccceceeciinieiiniencneenns 1 3442  Other Metallic Foil ........ccccociniiiininiiin, 6
1.2.1 Specification Sheet Description ..........cccceeeuee. 1 345 Foil Profile .....cocoveviiiiiiiieeiieiieieceeeeen 6
1.2.2 Foil Metal .....cccooiiiiiiiiieeeecee e, 1 35 Physical Requirements .........c..cccceeveenereenuennnns 6
1.2.3 FOIl TYPE v 1 3.5.1 Tensile Strength ......cccccooeiiiiiniinininees 6
1.2.4 Foil Grade .......ccccooveeviniiiiniciinieicnceceee 2 352 Fatigue Ductility ....c..ccoccevveviniiiniiiincnicicnes 6
1.2.4.1  Foil Grades .......cccoeveveeeeninieneeieeeee e 2 353 Elongation .........cccceeeeiinieiiieieceeee e 6
1.2.4.2  Other Metal Foil Grades .......cccccoceercvvenieninenns 2 354 Peel Strength ......cocovvveiiiniiiiiiieeeeeen 7
1.2.5 Foil Weight and Thickness .........c..ccccceevieniene 2 355 Carrier Release Strength .........cccccooeeviniencnnns 7
1.2.5.1  Copper Foil Area Weight .........ccccceoeeienrnenee. 2 356 Surface Finish .......ccccoooieiiiiiiii 7
1.2.5.2  Thickness of Foils Other than Copper ............ 3 3.6 Processing Requirements ............ccccceccveenuennnes 7
1.2.6 Bond Enhancement Treatment ...........ccccccee..... 3 3.6.1 Etchability .....cccocooeviiiiiiiicccccecen 7
1.2.7 FOil Profile ......ocooveveveeeeieieieeeeeeeeeveeeeen 3 3.6.2 Chemical Cleaning ...........ccoevvviiiniiinicnnnnes 7
13 Quality/Performance Classification ................. 3 3.6.3 Solderability ......ccccovvieviiiiiieiiieiee e 7
1.4 PreSentation ..........cooeeveeeereeneeeeniesnsneneniesesenneenans 3 3.64 Treatment INtErity .......cooovviriiiiinicieiis 7
3.7 Workmanship .......cccceceeeiviiiiniininiinicicns 7
2  APPLICABLE DOCUMENTS ........cccceeviiiiniieenieeenne 4 . . .
3.8 Requirements for Specific Metal Foil ............. 7
2.1 IPC e 4 181 COPPEE FOI e 7
23 150 SNAAS oot b B8 PURY oo 7
3  REQUIREMENTS .......ccoocoiniiiniincinicincenccneee 5 3.8.1.2  RESISHVILY .evverieieieiieieiieieeiesieiee e 7
3.1 Terms and Definitions ..........cccceeceeveneenenennnne 5 3.8.2 Nickel FOil ...ooocooiiiiiiiiieieceet e 8
311 Sﬁefgfd(gjp‘;ﬁz)edUpo“Betwee“ _________________ s 4 QUALITY ASSURANCE PROVISIONS ........... 8
3.1.2 Profile Factor ..........cccooviieiiiiiiiiieeiee e, 5 4.1 Statistical Process Control (SPC) ovvvsvesvee 8
) . 42 Responsibility for Inspection .........c.ccccevuenee 8
32 General Requirements Acceptability ............... 5 . . .
. 4.2.1 Test Equipment and Inspection Facilities ....... 8
3.2.1 Sheet Material ...........coovvveeieeiiniieeeeiirieee e, 5 .
) 422 Preparation of Samples ........ccccocevveencniincnnns 8
322 Roll Material ......c.ccocoevievinieiniiienceeieen 5 423 Standard Laboratory Conditions ... g
33 ViSual oo 5 . S
4.23.1 Permissible Temperature Variation in
3.3.1 Pits and Dents .........cccceevvreveeeeieeieeeeeeieeeeennen. 5 Environmental Chambers .....ooooe oo 8
332 WIIDKIES ..oooviiiiii 5 4232 Reference COnditions .......ocoeeeeeeeeveeeeveeeeeeeennn. 8
333 SCratChes ....ecvevieeieiieeeieceee e 5 424 TOIETANICES ..o 9
334 Holes and Tears ........ccceeveeeeneneenieneeieeeenn 5 4.3 Classification of Inspections ............cccceruenene 9
335 Cleanliness .......ccceeceerveeverieeeenieseesieseeseeaeeens 5 4.4 Qualification InSpection ..........ccoeevevverrvevennenne. 9
33.6 Pinholes and Porosity .........cccccoceveveeiieneennn. 5 441 Frequency ....coocooeveeeeiinieecee e 9
34 Dimensional .......ccccoeeeeviiniiinienieieeeeen 5 442 Inspection of Product for Delivery .................. 9
34.1 Sheet Length and Width ..., 6 443 Extent of Qualification ...........ccceveveievincnnenne. 9
34.2 Roll Width ... 6 4.5 Quality Conformance Inspection .........c........... 9
343 ThiCKNESS .eeveevieeiieiiiieieeeee e 6 4.5.1 Quality Conformance Inspection ..................... 9
3.4.3.1  Copper Foil ....ccoocoeiiiiiieieeceee e 6 4.5.1.1 Inspection Frequencies ...........cccceeveeveenreecuennnnne. 9
3.4.3.1.1 Electrodeposited Foil ........ccccccoveinirinicnencnn. 6 45.1.2  LO et 9
3.4.3.1.2 Wrought Foil .....cccccooiiiiininininnincciceee 6 4.5.1.3  LOt SIZE eeeviriiriiieiciceceeec e 9
3.43.2  Other Metallic FOilS .....cccccoueviiininininiiiene 6 45.1.4  UnNIt SiZ€ ..cvovveviieiiieieieieeeeceeeeeeeeiea 9




IPC-4562A-WAM1

January 2016

452
453
454
4.54.1
4542
4543
4544
455
4.5.5.1
4.5.6
4.5.6.1
4.6
4.6.1
4.6.1.1
4.6.1.2
4.6.2
4.6.3
4.6.3.1
4.6.3.2
4.6.3.2.1
4.63.2.2
4.6.3.3
4.6.4
4.6.5
4.6.6
4.6.7
4.6.7.1
4.6.8
4.6.9
4.6.10

Sampling Plan ..o 9
Sample Unit .o..ooooevvenieiiiniiiiniiiceeicieeeeee 9
Group A InSPection ........cccceevevvereereencreeneeennnens 9
Sampling Plans for Class 3 Material ............... 9
Sampling Plans for Class 2 Material ............... 9
Sampling Plan for Class 1 Material .............. 11
Rejected LOtS .oveeiiiieieieeceeeeeeeee 11
Group B Inspection ......c..cccceeveveevieeniennienniene 11
Noncompliance Group B ......c..ccoccviiiinienee 11
Group C Inspection ........ccccecceveeveneecieneecnenne 11
Noncompliance Group C .......ccceevveeviverieennnne 11
Test Methods ....ocveveeieniiieniiieceeeeceee 11
VISUAL oot 11
Pinhole Evaluation of Foils with Carriers ..... 11
Pinhole and Porosity Evaluation .................... 11
DImensions .......ccccceceecvevieviencniienenieieneenene 11
ThiCKNEsS ...coovevveeiiniieieiiiienceeeeceeeeee 11
Thickness of Foil .......ccoocoeiiniiiiiiiiiiieee 11
Area Weight of Foils ........cocvvviiiiiiniiniinene 11
Foil with Releasable Carrier .........cc.cceceenunnee. 12
Foil with Etchable Carrier ...........cccccceveeenenne 12
Foil Profile ......ccccooeminieniniciinicicnccicncee 12
Tensile Strength ......ccccoceeveiieiiniiiiniieeee, 12
Fatigue Ductility ........cccccovieniiiniiiniinicnieene 12
Elongation .........ccocceevieviieniieniecieeeeeeeeieee 12
Peel Strength ..o, 12
Peel Strength of Thin Foil with Carrier ........ 12
Release Between Carrier and Foil ................. 12
Surface Finish .......ccooceiiiiiiiiiiiiiieee 12
Etchability ....coocevviieviiiiiiieieeeeeeee 13

4.6.11 Chemical Cleaning ..........ccccecevereenencnneennen. 13
4.6.12  Solderability ........ccccoocemvieviniieiininieniinieiee 13
4.6.13  Treatment INteSrity ......ccceocvevvveevreeneerieeieennnn. 13
4.6.14  PULILY oot 13
4.6.15 RESISHIVILY .eoviveriiiiiieiieeiierieeieeee e 13
4.7 Statistical Process Control (SPC) .................. 13
5 PREPARATION FOR DELIVERY ........ccccceevveenneen. 14
5.1 SPHCES oo 14
5.2 WIAPPING evieiiiiiieiieiieeieeieeee e 14
53 Marking ....occceveeeniiee e 14
6 NOTES ...t 14
6.1 Ordering Data .......cccoceeveeniiiiiienieiieeeeeene 14
APPENDIX A  Copper Foil Application
Guidelines ........c..ccoceeviiiiieniieiienee 15
Tables

Table 1-1  Copper Foil Weights and Thickness ................... 2
Table 3-1  Maximum Foil Profile ........cccooeiiiiiiiiiiieieee, 6
Table 3-2  Maximum Resistivity

of Deposited Foil (All TYPES) ..ccevrrveriieirieeiieene 7
Table 3-3  Maximum Resistivity

for Wrought Foil (All Weights) ........ccccooiiiiiieeene 8
Table 4-1  Quality Conformance Inspection ............cccceeune 10
Table 4-2  IPC-4562 Sampling Plans ..........ccccccevvvrieneenne. 10
Table 4-3 Lot Inspection Plan .........cccccoviiiiiiiiiiiiciieens 10
Table A1 Application Guide for Copper Foil .........ccccceene 15
Table A2 Application Guide—Hot Rupture Strength

for Copper FOil .....c.oceiiiiiiiiiiiceee 16
Table A3 Application Guide—Rupture Bulge Height

for Copper FOil .....c.ccovieiiiiieiiceee e 17
Table A4 Engineering Data—Fatigue Ductility* (CIT)** ... 17

Vi



January 2016 IPC-4562A-WAM1

Metal Foil for Printed Board Applications

1 SCOPE

This specification covers metal foils supported by carrier films and unsupported foils 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/X CU E 3

Where X is the Foil Metal Foil Type Foil Grade

specification (See 1.2.2) (See 1.2.3) (See 1.2.4)

sheet number

(See 1.2.1)

2 S XS 3

Foil Thickness Bond Foil Profile Quality

(See 1.2.5) Enhancement (See 1.2.7) Classification
Treatment (See 1.3)
(See 1.2.6)

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., [PC-4562/1).

The metal foils contained in this standard represent known materials. As new foils become available, they will 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 O (zero)
for the specification sheet number (e.g., [PC-4562/0).

This specification provides quality classes (see 1.2.3 through 1.2.7) for requirements to reflect functional performance (see
Appendix A) and testing properties. 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:

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:
E - Electrodeposited

W — Wrought (rolled)

O — Other




