apc

ASSOCIATION CONNECTING
/_ELECTRONICS INDUSTRIES ®

Supersedes:
IPC-CF-148A - September 1998
IPC-CF-148 - June 1990

IPC-4563

Resin Coated Copper
Foil for Printed Boards
Guideline

Developed by the Resin Coated Foils Task Group (3-12c) 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

3000 Lakeside Drive, Suite 309S
Bannockburn, lllinois
60015-1249

Tel 847 615.7100

Fax 847 615.7105



November 2007 IPC-4563

Table of Contents

R 610 ] = SRS 1 3.8 Generd Requirements/Acceptability ........ccccvene.. 6
11 ClasSiIfiCation ......ccocvvereereerieeseesee e 1 381 Fabricated Pan€l .........ccccovveeiiiiieiniieeiee e 6
111 Material Supplier DeSIgNator ......cccevveeiveereernnens 1 3.8.2 Fabricated ROIIS.......cccuveveeiieiie e 6
112 C-Stage RESIN Layer ......cccvveeeeiiieeeeiee e esieeenns 1 3.8.3 INSPECHION LOt .oouveeecieeeciee et 6
113 Thickness of the C-Stage Layer .....ccocvvevveeiveene 1 3831 Inspection Lot for Coated Copper FOil ............... 6
114 Resin Type of the C-Stage Layer ........ccceveeevnenns 1 3832 Preparation of Test Specimens..........cccoceeveerunen. 6
115 Separator for C- and B-Stage 3.8.3.3 Etching Process and Etchant Removal for
INFOrMELION ...vieeieciie e 2 Copper Foil Specimens ........cveveerieesiveeseeseesnnns 6
116 B-Stage Layer ..cccceevveecieecieeieesiee e esiee e 2 3.834 Standard Laboratory Conditions ..........cccceeevenee. 6
117 Thickness of the B-Stage Layer ......cc.ccveveeerueenne 2 384 Visual Properties.......ccceeveeeneenieeniee e 6
1.1.8 Resin Type of the B-Stage Layer ........cccceeeevunnns 2 3.84.1 Coated Copper Foil Visual Properties................. 6
1.1.9 Copper Foil ThiCKNESS .....cceeeeiieeeciee e 2 38411  PitYDENS .eeciceeeeeieeeeiee e 6
1.1.10 Copper FOil TYPE.civviiieriesieesieesee e 2 3.84.12  WIHNKIES ..ciiiiesiiecie et 7
1111 Copper Foil Profile .....cccoveviiieiieieiiee e, 2 3.84.1.3  SCratCheS ..occvveieeciecsieeseese e see e e e 7
1112 Material Property Sheet Description ................... 2 3842 Copper Slivers and Debris ......occveeerereiieeeeineenns 7
1.1.13 (00 o] SR 2 3.84.3 COating CreaseS ......cuvevveereerreeieeseesireesseeseeens 7
1.1.13.1 CONLrast AQENES ..ocvvveeeereeeireeeesireeeereeeseeeeseeeenns 3 3.8.4.4 Slitting and/or Sheeting Creases.........ccccveevuvenn. 7
3.84.5 As-Coated AdNESION ...cvvereiieiieiie e 7
2  APPLICABLE DOCUMENTS ....ooiiiiiiiieieeeeeieiiiiees 3 3846 Pedl Strength After User's Lamingtion ............. 7
2.1 IPC ...... S e —— 3 3847 Foreign Maaid, Copper St v ;
22 UNCEWILErs LabOrAOMES ..vvesvvesvvvesvvevoe 3 3.84.8 EPOXY SPOLS w.eeeveereeiireeieesreesreesneesneeenreenneesnne s 7
2.3 National Conference of Standards )
LabOratories (NCSL) veeeeveerrrrooeeeeeeeeeessssseseeee 3 3.84.9 PINNOIES.....eiiiiiiiicciee e 7
24 International Standards.....ooooe 3 3.84.10 SEAINS -eeeeeee et 7
38411 RaISEd COPPEN ...veeveeiieieieesiee et 7
3  REQUIREMENTS ...t 3 3.8.4.12 Fish EYes/DEWeEtting .....c.cevevvereeeeeseseseeeeeseseennes 8
31 Terms and Definitions ..o 3 38413  RESIN BUMPS coeevereeeeeeeeeeeeeseeeeseeeeeeeeeseenees 8
311 Qualification ASSESSMENt ........vvvurveirrerenirienee: 3 38414  VOICANOES ..ouvvveevraniesniisssissssssssssssssesssssssons 8
312 Quality Conformance Testing ...........ocvereeeenen. 4 38415  RESIN SUIPING.ceieeeeeieeieieeseeeeeeeeeeeeeseseesesnes 8
313 Manufacturer’s Quality System..........ccccoevvneee. 4 38416  Resin CONaMINAiON ........cvuereeneeeereereeseeeneeeenn. 8
314 Process Control Testing........covvvivvriieieniecininnnn, 4 3.8.4.17 RESIN FIaCtUIES .....eeveeeeeeeveereeve et 8
3.15 Self DEClaration ......ccoveereeerieerieeseese e 4 3.9 DiMENSIONS ....veveetenerienesienes e 8
3.16 Quality Assessment Data.......coecveriveeriereieeniveesens 4 391 Copper Foil Roll Width .......ccccoevviiviiiieiienienne, 8
3.17 Sample QualifiCation ..........c.ceveeiiiiirieniiiiiieee e 4 392 Roll Coating Width ........cueveeiiiiiiiiieeieeeeeee 8
318 Production Data.........ccccvveereriiiieeresiniieeeesseieeens 4 393 Coated Foil Roll Length .......coooiiiieiiiiiiiiieenns 8
3.1.9 UL 1= B DY e RN 4 394 Coated Foil Panel Length and Width.................. 8
3.1.10 INternal ASSESSMENt .......cvuveveereeesereeseseeeeseeeenes 4 395 Panel Coating Width ..., 8
3111 Individual USEr AUt e 4 3.9.6 ThickNeSS ..o 8
3.1.12 Independent Third Party ASSESSTENt ........vveen.... 4 3.10 Physical PropertieS......ccceeieeiieeieesnessieeseesinens 8
32 Material Property SNEEtS .......ccvvvvvevererrereererennns 4 3101 Peel Strength After Thermal SI€ss..........co.oooe.... 8
33 Manufacturing Supplier’'s Quality Profile............. 4 3102 Peel Strength At Elevated Temperaure............... o
34 QUALITICAION TESNG .vvvvvvoeeeeeeeeeeeeeeeeeeeeeeeeeesee 6 3.10.3 [ 14 1o SR 9
35 Verification of Manufacturing Supplier's 3.104 Coating ThiCKNESS......ccveiiiiiieriiesee e 9
Quality SYSteM ....eeeiieieeieeeee e 6 31 Chemical Properties .........cccocvereereeriieeseeseeennes 9
3.6 (@103 {1 T SR 6 3111 Flammability .....c.eeeveeieecieesec e e 9
37 MELENTAIS vveviviiiiesie e 6 3.11.2 Thermal Stress — Un-Etched ....oocvvcvveveviieniienne 9
3.7.1 Metal Cladding ....ceevveereesiriiiesee e esee e sne s 6 3.11.3 Glass Transition TEMPErature ........ccoeevveveeeeveennes 9
3.7.2 RESIN SYSIEMS ..eeeiieiiiieiie e 6 3114 Chemical RESISLANCE .....covvevrvieieeieeiee e 9




IPC-4563 November 2007
3.11.5 Low Halogen Content .........cccceeevcueeesiveeesiveeennnes 9 4.4.2 Acceptance Criteria.....cceerveeerieeeeieeeseeeesieen 11
3.12 EIECHCAl ovvviiesieecie et 9 4.4.3 REECLEA LOLS..eiiuveiiieiiiesieesiie e sreesiee e 11
3121 PEMMItIVITY tovveecieecie e 9 4.4.4 Conformance Data Retention ...........cccevvervennne. 11
3122 L 0SS TANQENT ...eeviveieieee e 9 445 Certificate of Conformance..........ccccevcveeeiirerenns 11
3.13 ENVIronmental .........oooeeveerieeneesee e 10 4.5 Statistical Process Control (SPC) .......cceeveerneane 12
3131 MOiSture RESISLANCE .......eeverreeeeereeeeree e 10 5 PREPARATION EOR DELIVERY oo 12
314 B-Stage PErfOrMance .............covemsiisnnssssnne 10 5.1 Packaging MaterialS ........cooveeveveeverereereererennnen. 12
3.14.1 DESITed FIOW ...coviieeiiiiieiesieeeese e 10 52 Authorized Agents/Distributors ...........vvvvvve.... 12
3.14.2 Desired Volatile Content .........ccoeceerveereereennne. 10
3143 DESIred VISCOSY oo 10 6 NOTES....... s R 12
315 SOEIF L€ oo 10 % Ordering Deta for Cadted Copper Fall 1
3.16 MArKING .vveiieesiee e 10 6.2 New Materials oo 12
316.1 Marking Panels and ROIIS ........oooovvvveveiissnnne. 10 Example Material Property Sheet ...........ocovveveeeeeeserinenenn. 13
3.16.2 Marking of Shipping Containers..........cccoevveen. 10
3.17 WOrKMANSNIP «vvveveeeeereeeeseeseeseeeeseeeeeeseseeseeseens 10 Figures
3.18 Material SafEty ....cooerrerereenieieieeeeeeere s 10 Figure 1-1 Resin Coated Copper Foil with Both C-Stage

and B-Stage RESINS ......covvvveeeiiieeeeee e 1
4  QUALITY ASSURANCE PROVISIONS .......ccccceenne 10 ) . S .

) Figure 1-2 Resin Coated Copper Foil with B-Stage Resin

4.1 Quality SYSteM ..o, 10 ONIY ottt en et 1
4.2
421 Test Equipment and Inspection Facilities........... 10 Tables
43 Qualification TEStNG ....ccveveveeeeeeeereeereereeeneenn. 1 Table 1-1  Total Resin Layer Thickness (B- and
431 SAMPIES ..ot 1 C-Stages) e e 2
432 FrEQUENCY ..veveeeerieeieste et 11 Table 1-2 Copper Fo?l Weights and THICkneSseS ........... 2
433 Laminator Qualification Profile.................. 11 Table 1-3  Copper Fo?l Typgs ........ s 2
434 Changes in CompPOSItioNn ........ccoeeeerveereerieennens 11 Table 14 Copper Foil Proflle. DESGNALONS ..ovvsvvvvve 2
4.35 Qualification Data Retention...........cccceeeeviuvneen. 11 Teble 3-1 ggfa?ezn ((::eogjggr?g || onandTeﬂFrequencyof 5
4.4 Quality Conformance INSPeCtion .........cccecvveneee. 11 Table 41 Quality Conformance Plan for Monthly,
441 FrEQUENCY «.vvvieeeieesiieeiee s stessiessies st siee s en 11 Quarterly and Annual TESES.....eevevvieereerernne 11

Vi



November 2007

IPC-4563

Resin Coated Copper Foil for Printed Boards Guideline

1 SCOPE

This guideline covers the requirements for resin coated
copper foil intended for use in the formation of high
density interconnect surface microvias for printed boards
and printed board assemblies.

1.1 Classification The system shown below identifies
resin coated copper fails.

XXX | PRODUCT DESIGNATOR

C C-STAGE LAYER DESIGNATOR

YY C-STAGE LAYER THICKNESS (microns)
R C-STAGE RESIN TYPE

/

B B-STAGE LAYER DESIGNATOR

Y4 B-STAGE LAYER THICKNESS (microns)
B-STAGE RESIN TYPE

COPPER THICKNESS

COPPER TYPE

) COPPER PROFILE

AA SPECIFICATION SHEET #

e ||

Example for laminate base materials where 1PC-4563 is
referenced:

XXX Material Supplier Designator (see 1.1.1)
C C-Stage Layer, if applicable (see 1.1.2)

YY  Thickness [um] of C-Stage Layer, if applicable
(see 1.1.3 and Table 1-1)

R Resin Type of C-Stage Layer, if applicable (see
1.1.4)

/ Separator in homenclature to define C-Stage
versus B-Stage Layer (see 1.1.5)

B B-Stage Layer (see 1.1.6)

ZZ  Thickness [um] of B-Stage Layer (see 1.1.7 and
Table 1-1)

T Resin Type of B-Stage Layer, (see 1.1.8)

B Copper Foil Thickness (see 1.1.9 and Table 1-2)
() Copper Foil Type (see 1.1.10 and Table 1-3)

) Copper Foil Profile (see 1.1.11 and Table 1-4)

AA  Example Material Property Sheet Number (see
1.1.12) — As agreed between user and supplier
(AABUS)

1.1.1 Material Supplier Designator The grade designa-
tor for the coated copper foil is as described in the
supplier’s product information.

1.1.2 C-Stage Resin Layer The C-Stage resin designator
will have one of two codes. Either a “C” that indicates
that the coated resin includes a cured C-stage resin layer
as a component or an “O” that indicates that there is no
C-stage resin layer component in the coated resin. If the
“C” is present, the two codes that follow it but precede
the “/” (slash) pertain to this fully cured C-stage layer
portion. If the “O” is present, there will be no characters
appearing prior to the “/" (slash). Figure 1-1 illustrates
the structure of resin coated copper foil that includes both
C-stage resin and B-stage resin. The cured C-stage resin
layer provides a consistent minimum thickness, while the
B-stage resin layer provides flow and fill of the circuit
pattern.

‘ Copper Foil
C-Stage
Resin Layer
Provides
Consistent
Dielectric B-Stage Resin Layer
Thickness Provides flow and fill of
Control circuit details
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Figure 1-1 Resin Coated Copper Foil with Both C-Stage
and B-Stage Resins

1.1.3 Thickness of the C-Stage Layer The nominal
thickness is identified by two digits, with the thickness
units in microns. However, if no C-Stage layer is present
and an “O” appears, no characters should be present for
this thickness designator (see 1.1.2). Figure 1-2 illustrates
resin coated copper foil without a C-stage layer; only a
B-stage layer. The conversion chart shown in Table 1-1
lists the standard thicknesses covered by this guideline.

I = <o o

B-Stage Resin Layer
Provides flow and fill of
circuit details and
dielectric thickness
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Figure 1-2 Resin Coated Copper Foil with B-Stage Resin
Only

1.1.4 Resin Type of the C-Stage Layer The resin sys-
tem of the C-Stage layer should be a single character,
AABUS. If the “O” appears in the designator position for

1





