
IPC-CF-152B

Composite Metallic Material

Specification for Printed

Wiring Boards

IPC-CF-152B
December 1997

The Institute for

Interconnecting

and Packaging

Electronic Circuits

A standard developed by the Institute for Interconnecting
and Packaging Electronic Circuits

2215 Sanders Road
Northbrook, Illinois
60062-6135

Tel
Fax
URL:

847 509.9700
847 509.9798
http://www.ipc.org



Table of Contents

1.0 SCOPE...................................................................... 1
1.1 Purpose................................................................. 1

1.1.1 Applications ......................................................... 1

1.2 Designation .......................................................... 1

1.2.1 Specification Sheet Description........................... 1

1.2.2 Composite Metal.................................................. 1

1.2.3 Composite Material Type .................................... 1

1.2.4 Composite Material Thickness ............................ 1

1.2.5 Bond Enhancement Treatment ............................ 1

1.3 Presentation .......................................................... 1

2.0 APPLICABLE DOCUMENTS .................................. 1
2.1 IPC........................................................................ 1

2.2 American Society For Testing Materials ............ 2

2.3 Military Standards................................................ 2

3.0 REQUIREMENTS ..................................................... 2
3.1 Terms and Definitions.......................................... 2

3.2 General Requirements – Acceptability .............. 2

3.2.1 Roll Material ........................................................ 2

3.2.2 Sheet Material ...................................................... 2

3.3 Visual.................................................................... 2

3.3.1 Pits and Dents ...................................................... 2

3.3.2 Wrinkles ............................................................... 2

3.3.3 Scratches .............................................................. 3

3.3.4 Holes, Tears and Delaminations.......................... 3

3.3.5 Cleanliness ........................................................... 3

3.4 Dimensional ......................................................... 3

3.4.1 Sheet Width and Length ...................................... 3

3.4.2 Roll Width............................................................ 3

3.4.3 Thickness.............................................................. 3

3.4.4 Tolerance of Composite Layer Volume Ratio .... 3

3.4.5 Composite Metal Finish ...................................... 3

3.5 Physical Requirements......................................... 3

3.5.1 Mechanical Properties.......................................... 3

3.5.2 Overlay Volume Ratio ......................................... 3

3.5.3 Bow and Twist ..................................................... 3

3.5.4 Temper.................................................................. 3

3.5.5 Bond Integrity ...................................................... 3

3.5.6 Coefficient Of Thermal Expansion (X, Y).......... 3

3.6 Processing Requirements—Treated Composite
Foils...................................................................... 3

3.6.1 Etchability ............................................................ 3

3.6.2 Chemical Cleaning............................................... 3

3.6.3 Treatment Integrity .............................................. 4

4.0 Quality Assurance Provisions ............................... 4
4.1 Quality Conformance Evaluations ...................... 4

4.1.1 Responsibility For Inspection.............................. 4

4.1.2 Test Equipment and Inspection Facilities ........... 4

4.1.3 Preparation of Samples........................................ 4

4.1.4 Standard Laboratory Test Conditions.................. 4

4.1.5 Tolerances............................................................. 4

4.2 Classification of Inspections................................ 4

4.3 Qualification Inspection....................................... 4

4.3.1 Frequency............................................................. 4

4.4 Quality Conformance Inspection......................... 4

4.4.1 Quality Conformance Inspection and
Frequency............................................................. 4

4.4.2 Sampling Plan ...................................................... 4

4.4.3 Sample Unit ......................................................... 4

4.4.4 Group A Inspection.............................................. 4

4.4.5 Group B Inspection.............................................. 5

4.5 Test Methods........................................................ 5

4.5.1 Visual.................................................................... 5

4.5.2 Dimensions........................................................... 5

4.5.3 Thickness.............................................................. 5

4.5.4 Composite Metal Finish ...................................... 5

4.5.5 Tensile Strength ................................................... 5

4.5.6 Yield ..................................................................... 5

4.5.7 Elongation ............................................................ 5

4.5.8 Bow and Twist ..................................................... 6

4.5.9 Invar Hardness ..................................................... 6

4.5.10 Etchability ............................................................ 6

4.5.11 Chemical Cleaning............................................... 6

4.5.12 Treatment Integrity .............................................. 6

4.6 Statistical Process Control (SPC)........................ 6

4.6.1 .............................................................................. 6

4.6.2 Reduction of Quality Conformance Testing ....... 6

5.0 PREPARATION FOR DELIVERY ......................... 12
5.1 Shipping Requirements...................................... 12

5.2 Documentation .................................................. 12

5.2.3 Lot Identification................................................ 12

5.2.4 Certification of Compliance .............................. 12

5.3 Marking .............................................................. 12

6.0 NOTES ................................................................... 12
6.1 Ordering Data .................................................... 12

6.2 References .......................................................... 12

December 1997 IPC-CF-152B

iii



APPENDIX 1

1 Overlay Volume Ratio ....................................... 13

1.A A Chemical Etch Method to Determine
Copper Invar Copper Foil Ratio ....................... 13

1.B Overlay Thickness Ratio for Copper/Invar/
Copper Metal Core ............................................ 13

2 Determination of Coefficient of Thermal
Expansion (CTE) Method.................................. 13

2.B Fixturing of Thin Strip/Foil Materials for
CTE Measurements............................................ 13

Figures

Figure 1 Control Plan.......................................................... 8

Figure 2 Process Flow and Control/Inspection
Points Chart.......................................................... 9

Figure 3 Parameter Correlation Chart .............................. 10

Figure 4 Quality Conformance Test Reduction Chart....... 11

Figure A–1 Device shown for 50 mm x 6.4 mm
specimen ............................................................ 14

Tables

Table 1 Quality Conformance Inspection .......................... 5

IPC-CF-152B December 1997

iv



December 1997 IPC-CF-152B
Composite Metallic Material Specification
for Printed Wiring Boards
ar
e-
er
%
m
.

e-
er

d

-

he
sit
er
om
b-
C-
an
m
nd
tion
k
on
or

e

ac-

25

ll be

ain

ain

e
in
to

nd
( ).

f

1.0 SCOPE

This specification covers the requirements for copper/inv
copper (CIC), copper/molybdenum/copper (CMC), thre
layer composite. The CIC material consists of copp
bonded to each side of a layer of invar (nominal 36
nickel and 64% iron alloy). The copper clad molybdenu
consists of copper bonded to each side of molybdenum

1.1 Purpose This specification addresses the requir
ments for procurement of copper/invar/copper and copp
molybdenum/copper for use in electronic applications.

1.1.1 Applications Printed boards with ground an
power planes and/or metal cores.

1.2 Designation The designation shall be in the follow
ing form:

IPC-CF-152/x
When x is the
specification
sheet number
(see 1.2.1)

CIC
Composite
Metal
(see 1.2.2)

W
Composite
Materials
Foil Type
(see 1.2.3)

2
Composite
Material
Thickness
(see 1.2.4)

S
Bond
Enhancement
Treatment
(see 1.2.5)

1.2.1 Specification Sheet Description At the end of this
document is a series of specification sheets. Each s
outlines engineering and performance data for compo
materials. The sheets are provided with a number for ord
ing purposes. For example, if a user wishes to order fr
specification sheet number 1, the number ‘‘1’’ would su
stitute the ‘‘x’’ in the above designation example (e.g., IP
CF-152/1). The composite materials contained in this st
dard represent known products. As new materials beco
available they will be added to future revisions. Users a
material developers are encouraged to supply informa
on new materials for review to the IPC-MF-150 Tas
Group (3-12a). Users who wish to invoke this specificati
for composite materials not listed shall list a zero (0) f
the specification sheet number (e.g., IPC-CF-152/0).

1.2.2 Composite Metal The composite material shall b
designated by a suitable two or three letter code.
/

/

et
e
-

-
e

CIC —Copper/Invar/Copper

CMC—Copper/Molybdenum/Copper

XX—Other

1.2.3 Composite Material Type Composite material
types shall be distinguished by their process of manuf
ture and shall be designated:

E—Electrodeposited

W—Wrought (rolled)

O—Other

1.2.4 Composite Material Thickness Thickness of com-
posite material shall be indicated in increments of 0.0
mm.

1.2.5 Bond Enhancement Treatment The bond
enhancement treatment used on the metal surface sha
designated in the following manner:

N—No treatment, no stain proofing.

P—No treatment, with stain proofing both sides.

S—Single-sided bond enhancement treatment, with st
proofing both sides.

D—Double-sided bond enhancement treatment, with st
proofing both sides.

1.3 Presentation All dimensions and tolerances ar
expressed in millimeters and are not direct conversions
order to provide usable numbers. Users are cautioned
employ a single system and not to intermix millimeters a
inches. Reference information is shown in parentheses

2.0 APPLICABLE DOCUMENTS

The following documents are referenced in this specification.

2.1 IPC1

IPC-T-50 Terms and Definitions

IPC-PC-90 General Requirements for Implementation o
Statistical Process Control
1. Publications are available from IPC, 2215 Sanders Road, Northbrook, IL 60062-6135.
1


