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INTERNATIONAL ELECTROTECHNICAL COMMISSION
MATERIALS FOR PRINTED BOARDS AND OTHER

INTERCONNECTING STRUCTURES -

Part 3-1: Copper-clad laminates for flexible boards
(Adhesive and non-adhesive types)

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organizaiQ for standardization
domprising all national electrotechnical committees (IEC National Committees ybje IEC is [to
gromote international co-operation on all questions concerning standardizatioh_ i i amd
dlectronic fields. To this end and in addition to other activities, IEC publishes\Internationak Standards,
Technical Specifications, Technical Reports, Publicly Available Specificatjons 3 reafter
referred to as “IEC Publication(s)”). Their preparation is entrusted to teckhical \ C National
CGommittee interested in the subject dealt with may participate in. this ternational
dovernmental and non-governmental organizations liaising with the icipate\\n this preparation
IEC collaborates closely with the International Organization for Sta O) ip accordance with
donditions determined by agreement between the two organizations:

2) The formal decisions or agreements of IEC on technica pearly as possible, an
international consensus of opinion on the relevan gchnical committee hs
representation from all interested IEC National Committ

3) IEC Publications have the form of recomndgnda 'on for infernatignal nd are accepted by IEC National
Gommittees in that sense. While all reason ensurg that the technical content of I§C
Rublications is accurate, IEC cannot be held\respoasthle 40 ih which they are used or for apy
misinterpretation by any end user.

4) Ip order to promote international uniformit i mittees undertake to apply IEC Publicatiops
tfansparently to the maxim assible i natiopaland regional publications. Any divergenge
Hetween any IEC PublicatioR € ing nati >t regional publication shall be clearly indicated
in the latter.

5) IEC provides no marki g peoe \ its appfoval and cannot be rendered responsible for any
dquipment decl

6) All users should

7) No liability shall attacf to its/.di egmployees, servants or agents including individual experts and
members of its te 8 Wmitte EC National Committees for any personal injury, property damage
dr other damage Qf a , whether direct or indirect, or for costs (including legal fees) and
gxpenses ari pub catlon use of, or reliance upon, this IEC Publication or any other IHC
Rublication

8) Attentig wn to the Nrmat| e references 0|ted in thls publlcatlon Use of the referenced publications|is
indispéansable

9) Attention isSdraw! the poSsibility that some of the elements of this IEC Publication may be the subject jof
datent rights{ JE ot be held responsible for identifying any or all such patent rights.

A PAS iswa*technical specification not fulfilling the requirements for a standard but made

avajlable_to the public.

IEC-PAS 61249-3-1 was submitted by the JPCA (Japan Electronics Packaging and Circuits
Association) and has been processed by IEC technical committee 91: Electronics assembly
technology.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document:

Draft PAS Report on voting
91/616/NP 91/644/RVN

Following publication of this PAS, which is a pre-standard publication, the technical
committee or subcommittee concerned will transform it into an International Standard.


https://iecnorm.com/api/?name=628bb3dffe0aab612a5bc9fca4467cf4

PAS 61249-3-1 © IEC:2007(E) -5-

This PAS shall remain valid for an initial maximum period of three years starting from
2007-05. The validity may be extended for a single three-year period, following which it
shall be revised to become another type of normative document or shall be withdrawn.

@%
&
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MATERIALS FOR PRINTED BOARDS AND OTHER
INTERCONNECTING STRUCTURES -

Part 3-1: Copper-clad laminates for flexible boards
(Adhesive and non-adhesive types)

1 Scope

This PAS specifies the properties of copper-clad laminates used for flexible boards for both
adhlesive and non-adhesive types.

2 |Normative references

The following referenced documents are indispensable for the application
For| dated references, only the edition cited applies. For undated

JPCA-TDO1, Terms and definition for printed circuits
JIS C 5603, Terms and definition for printed circuits
JIS C 6471, Test methods of copper-clad la
JIS [C 6472, Copper-clad laminates for flexible\arin

JIS C 6515, Copper foil for printed wiring bo

IEC|60194, Printed board design, manufacfure and aSsem
IPC{4204, Flexible Metal-Clag~Dielectrics f§

Elegtrical Insulatmg Materials a
AS¥ D150, Standard Tg

of Splid Electrical @a
M D882, Stand

AS
3 |Terms 3

For the plrpose Y ent, the following terms and definitions, as well as those mentioned jn
IEC|60194, 608 and JPCA-TDO1, apply.

3.1
mac¢hine direction (MD)

longitudinal direction in production of film, copper foil, and copper-clad laminate

3.2
transverse direction (TD)
transverse direction in production of film, copper foil, and copper-clad laminate

4 Designation of copper-clad laminates

The designation of types of laminates shall be made in the following way. Constituent
designations are connected by hyphens.
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The symbol to designate the thickness of base material shall be as given in Table 3.

Symbol for Symbol for Symbol for Symbol for Symbol for Symbol for
identifying base material adhesive and type and grade profile and flammability
copper-clad and its its thickness of copper-foil treatment
laminate thickness and thickness
(3.1) (3.2) (3.4) (3.6) (3.9) (3.11)
(3.3) (3.5) (3.7) (3.10)
(3.8)
Examplg: ADF - E6 - TA - E1/12/12 V1 F
4.1| Copper-clad laminate
The|symbol to show the types of flexible printed wiring boards (hereinaft sk be s
giveln in Table 1.
Table 1 — Copper-clad laminates
Symbol yépper-c%{hm{nate\
ADF Adhesive type {3-/ayer)-OCL
ALF Non,ddhesive tybe (2Yayer)SCL
N N
4.2| Base materials
The|symbol to designate the base material\shall be,as
Table
AN N
L S\yﬁl\b{l\ \ Base material
PREEE@N T
B Polyethylene telephthalate (PET)
AN A N Refyvinyl fluoride (PVF)
\ Ethylene fluoride-propylene copolymer (FEP)
D Polytetra fluoroethylene (PTFE)
\ \ > Aramid
N\ G Polyamide-imide
BH Epoxy
\ J Polyether imide
> K Polysulfone
L Polyethylene naphthalate (PEN)
M Liquid crystal polymer (LCP)
X Others
4.3 Thickness of the base material
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Table 3 — Thickness of base material

Symbol

Thickness of base material

um

No base material

25

50

75

100

125

12,5

4.4

The

4.5

38

17,5

e

10

7,5

(
L

20

/\

40

N EEIEIR RIEIEN LY BN

Other thm{(ne\s\

thickness.

NOTE A thickness of 15 um is an exa

SR

Types of adhesives

\>

\ \_) N >Adhesive

o
A%

EbQ resin )

L

\Acry\qte

F%Lyest\gr

<

NV

N@ awlesive

Bﬁyl phenol

\':{thylene fluoride—propylene copolymer (FEP)

Nitrile phenol

S5 ol

'

Polyimide

=
N

Polyether

4
e

Perfluoroalkoxy (PFA)

NA

Cyanate ester

The

x| <|s|¢]

Other thickness

Thickness of base materials and adhesives

symbol to designate the thickness of base material and adhesives shall be as given in Table 5.
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Table 5 — Thickness of adhesives

Symbol Thickness of adhesive

pum

No adhesive
2,5
5

23 ’ \(

40 \

25 \

Other thickne(z/s \
RN

x|z|r|x|c|z|n|m|o|o|w|>|0
o

4.6| Type of copper foil
The|symbol to designate the type of copper foil shall be ag 0

Type E: Electrodeposited copper foil

Type R: Rolled copper foil
Type O: Other type

4.7| Grade of copper foil

fo@l be as given in Table 6. A slash shall be used

58, of the gopper foil.

The|symbol to designate the/grade of coppe
between the symbols of gradesand\tpe thick

bles6—Grade of copper foil
\,&xmbs{ . Type of copper foil
E{ \ Standard electrodeposited copper foil
\52\/ High-ductility electrodeposited copper foil
E High temperature elongation
electrodeposited copper foil
D) \ RY As-rolled wrought copper foil
¥ > R2 Light cold-rolled wrought copper foil
R3 Annealed wrought copper foil
) (0] Copper foil made by means other than
rolling or electrolysis

4.8 \Copper-foil thickness

The symbol to designate the thickness of copper foil shall be as given in Table 7. The thicknesses
of the copper foils on both surfaces of a base (double-sided laminate) are expressed by two numbers
separated by a slash. The thickness of copper foil of single-sided laminate is expressed with “0” after
the slash. In the case of double-sided CCL with different copper foil thickness on both sides of the
laminate, the thicker copper foil thickness shall be stated first in front of the slash. The designation
for type O is to be agreed upon between the supplier and the user.
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Table 7 — Thickness of copper foil (Types E and R)

Nominal Mass designation
Symbol thickness
m g/m?
Less than 5 Loss than 5 | T8 et and the user.

12 12 107
18 18 152
25 25 230
35 35 305
50 50 445
70 70 610

4.9| Types of profiles

The|symbol to designate the profile of copper foil to increase

shall be as given in Table 8.
Table 8 — Types of rofK@?
7\ N

Standard Less than 14

Q > Ten-point height
Designation y j of roughness profile (Rz
um

Flatter than S (Id\w prqfﬂ*&)\ Less than 10

<|lr|lm

Flat rtha/nfl_\({e&lov?\Qro‘f\e) Less than 5

z ﬁe\tter\m\én Y4 (umiw p%ffle)\\/ Less than 2,5

*  Applicable range{: Thic\RxKess oQ?sith\

Joum/

a
NOTE The pieasurement of phesurfa Wss is made by a stylus instrument. Use of an optical I§ser
surface meas menfs based on@agreementWetween the user and the suppler.

4.10 Surface treatment toyincrease copper adhesivity and anti-rust
The|surface tke t se of increasing copper adhesivity and for anti-rusting may be
applied opei ingle side of the CCL. The symbol for the surface treatment shall
be gs fol

Surface\ treatmen
Sides:

or adhesivity increase on one surface, and treated for anti-rusting on bofh

2. PBurface treatment for adhesivity increase on both surfaces, and also treated for anti-rusting ¢n

4.11 Symbol for flammability

An English capital letter “F” shall be designated when CCL complies the requirement of flammability
stated in 6.3 (properties of CCL).

5 Observation

5.1 Base film

There shall be no break, hole, or wrinkle by folding in base film. There shall not be any defect that is
harmful for the performance of CCL such as scratch, dent, surface damage, or any contamination.
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5.2

The surface appearance shall comply with JIS C 6515, Clause 9.

Copper fo

shall be agreed upon between the user and the supplier.

5.3

CCL

The appearance of the CCL shall comply with Table 9.

Table 9 — Appearance of CCL

The surface condition for type O

Appearance General purpose I High-quality products
Copper-foil (1) No swell nor wrinkle
surface

(2) Corrosion product, discoloration, or adhered foreign substanee™an t ce’shall i
easily removed using diluted chlor|c acid of 1 mol/dm?®, r er appropriate solvent

(3) There shall be no harmful scratches that may affect the B@&rf&@%e\f\cb\ )

(4) The number of pinholes with a diameter
larger than 0,10 mm but smaller than 0,25

ith a diameter
smaller than

or other appropriate solvent

mm in the area specified in JIS C 6471, i rea specified in JIS C
6.1.2, shall be less than one. There shall E.
be no pin hole with a diameter larger t
0,25 mm. The number of pinholes witl'' a
diameter smaller than 0,10 mm shall be Br
agreed between user and sup/pli(FX Eed
(5) i ified i (5) The dents in the area specified in JIS C
471, 6.1.2, are evaluated by the|total
points for dents according to the
following table. The total points fqr dents
shall be no greater than 25. Ther¢ shall
be no dent with a diameter larger|than
1,00 mm. The dents smaller than[0,10
mm shall be agreed between usef and
[\ (\ supplier
lﬂqximum\gﬁmete}?\ofﬁe\nt eh)d points Maximum diameter of dent and pdjints
\/M imum diameter of dent Point Maximum diameter of dent Point
mm
AN 0,25 £)CR0,50 2 0,10< <0,25
NEEEN 2\9\/ 4 025< <0,50 2
\0.75.5 1,00 7 050< <0,75 4
AN 30 0,75< <1,00 20
Bage fil SUN surface shall be flat, and there shall be no swell, crack, or foreign substance that affpcts the
\PE formange of the material, dirt, dust, colour non-uniformity, cut, unevenness, or striped|pattern
Copper foil There,shall be no harmful cut, void, colour non-uniformity, nor striped pattern. Copper pafticles,
ejdn substances, and dust shall easily be removed by diluted hydrochloric acid of 1 m¢l/dm?®
renjoved surface
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6 Size

6.1 Base film
6.1.1 Thickness and its allowance

The thickness and its allowance of base film shall comply with Table 10.

Table 10 — Thickness and its allowance of base film

Nominal thickness Allowance
um % /‘
7,5 To be agreed between user
10 supplier A
12,5
’ +16
17,5
20 15 N
25 oY
38

40
50

o @
i s NS
N_/

6.2 Copper foil

6.21
The| thickness and its allqwanesge of ¢ omply with Table 11. The thickness and ifts
alloyvance for copper foil jof en user and supplier.

Specification
Allowance of thickness and weight
/ %
Class | Class Il
(for flexible boards)
;)I'o be agreed To be agreed between user To be agreed between uspr
etween user . .
X and supplier and supplier
and supplier
9 76
12 107
i:
18 152
25 230 10
35 305
50 445 +10
70 610

The measurement of copper foil with a thickness of less than 5 um shall be made by the
weight method (IPC-TM-650-2.2.12.2).
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6.3 Adhesives
6.3.1 Adhesives

The thickness and its allowance of copper foil shall comply with Table 12.

Table 12 — Thickness and its allowance of adhesives

Thickness Allowance
um %

20
ravy

20 <

6.4| Copper-clad laminates

6.4.1 Thickness and its allowance

a) [The thickness of CCL with adhesive layer (three layers) shall b
hickness of the base film to be used, that of the copper f6i

hickness of the base film to be used, that of the
bllowance for the thickness of CCL shall be within

6.4)2 Sheet dimension and its allow

The|dimension of CCL in sheet form (lengf
supplier.

6.4)3 Role dimensioh.a

The|dimension of
supplier.

) shall be agreed upon between the user and the

7 |Properties

71| Bas

m shall be as specified in Table 13. The properties of other base film

The|proper d
ween the user and the supplier.

shall be agreed™pon b
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Nominal thickness

. Test
Item Unit method
75| 10 | 125 | 17,5 | 20 | 25 | 38 | 40 50 75 100 | 125
JIS C 2318
Resistivity Qcm 10" < or
ASTM D149
A\lnragn ?,R < 4 < 5 < Z < Q < 11 <
Brepkdown JIp C 2318
voltage kv XrSTM D149
Minimum - - 2< 3@ w\x 5<
Permittivity 1MHz — <40 (\ IAC-TM-650
To be c2);'3.5.3
Loss 1MHz — | agreed <0, ABTM D150
tangent between -
user and
; N/ | supplier
Terlsile strength mm2 137 < &\N JIB C 2318
o]
Elopgation % <}7 25'< \) APTM D882
(\ X
U IPC-TM-650
Shr nka.ge 200°C % <030 2p4
by heating of
A$TM D882
Flainess — ( (\Tsﬁ\k@emeen user and supplier IHC 674-2

N
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7.2 Copper foil

Properties of copper foil shall be as specified in Tables 14 and 15. The properties of copper foil of

type O shall be agreed upon between the user and the supplier.

Table 14 — Properties of copper foil (type E)

Thickness Specification
Item Unit No:::]nal Room temperature High temperature lesst (r:m;tsr;%d
23 °C 180 °C
5. According to the
Purjty % 99,8 < test method (copper
/\(\ purity) for “pintreated
\@pper foil, type E”
) Suxface roughness
e expfessed by
Surface um <0,43 t ge
roughness oughhess af the
}utreline (Ra) in
ccordance ith
Q \ Annex A
of this standprd
5 25,0 X 6. According to the
9 15,0 test method
Registance mQ 12 10,4 (electrical) for
(mgximum) 18 1 electrical redistance
25 7 O for the maxifhum test
35 2,5 specimen
50 4
70 1)
7. According to the
E1 ( E \%\ E1 E2 E3 test method for tensile
5 - 3 = = strength
Terlsile
(mifimum) 1 10 1 05 130
25 150 150 150 135
0 10 210 140
21 21 210 155
A \{10,\ 10 210 175
~ 7. According to the
E1 E2 E3 E1 E2 E3 test method for tensile
5 - — _ - — strength
. 5 2 2
Elopgation % x1 >§ 5 2 2
5 2,5 7,5 2,5 3
3 3 10 3 3
\ 50 3 12,5 3 3
70 3 15 3 3
5 - According tg
9 300 < JISP 8115
12 (MIT test mdthod)
Resistivity t Cycl 8 Cunvaluro-radis:
bfﬁésm'é' Yo 7o 25 100 < 2 mm
35 Load: 500 g .
175 cycles/min
50 10< Room temperature
70 and after anneal of
1hat180 °C
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Table 15 — Properties of copper foil (type R)

Thickness Specification
ltem Unit Nominal Room temperature High temperature Test method
JIS C 6515
um 23°C 180°C
5. According to the
Purity % 99,9 < test method for
(copper purity),
“untreated copper foil,
type E”
Surface roughness
shall be expressed by
Surface P = ;25 thre aveTage |
roughness roughness, at the
centreline (Ha) in
aceordance with
x%x A
of this standprd
5 22,5 . Accerding to the
9 13,4 test method
Registance mQ 12 9,6 lecfrical) fqr the
(mgximum) 18 6,7 electrical
25 4,5 resistance fqr the
35 3.4 maximum tept
50 2,3 specimen
70 1,7
7. According to the
R1 R2 /F\{< Q ,\E'\N:B test method for tensile
. 5 — — * strength
Tersile ) 9 350 1 Q
strgngth N/mm 12 350 D 1
(mipimum) 18 350 — 108
25 350 - 0
35 350 18 14 >
50 350 1 1
70 /N 360~ 13@ 155
\k 7. According to the
[\ 1 a 3 R1 R2 R3 test method for tensile
5 — — — strength
. 5
Elopgation °/< \_\> 5
(mipimum) 5
2 7,5
5 10 10
12,5 15
0 15 20
A\ eP ) — According td
~N"9 600 < JISP 8115
Q X 12 = (MIT test mdthod)
o \1& Curvature radius:
Reg |§t|V|ty to cle o5 200 < 2 mm.
berjding 35 Load: 500,
175 cycles/min
50 20= Room tempgrature
70 and after anpeal of

1 h at 180°d
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7.3 CCL

The properties of CCL shall be as specified in Tables 16 and 17. The properties of other CCL
including high Tg and halogen-free materials shall be agreed upon between the user and the
supplier.

Table 16 — Properties of CCL —
Adhesive type (three layers)/polyimide film base

Test method

Item Unit Specification JIS C 6471
Obgervation — According to Table 9 Accordifig fo 6.1
(obsérvatign)
Size Thickness — According to 5.4.1 /\( According o 6.2.1
IN(thiekness
Width According to 5.4.2 and 5.4.3 P?s%%;()jing 06.2.2
(wi
Length X%(??Ging 06.2.3
(lergth)
Redistivity Normal Q- cm 10" 5\ \ \ ccording fo 7.1
~ (resistivity)
After water vapour K 5\ \ >
adsorption
Surface Normal Q / 100 < B According fo 7.2
resistivity /N (surface repistivity)
After water vapour \) 1000<
adsorption (\ / /\
Surface withstanding voltage — ereghall beho flagh-oker ) According fo 7.3
ACI500 V, 1 min (surface withstanding
voltage)
Intdrlayer withstanding voltage — —There shall b&no’breakdown According fo 7.4
ACI500 V, 1 min ( (interlayer ithstanding
(\ voltage)
Dielectric constant (1 MHz) ( \) > <4,0 According fo 7.5
ok T N <007 I(dielectric o)nstant and
0Ss tangen 4 [\ - =y oss tangent
(N
Pedl strength | Thickness of coppér - 8< <35 35< According {o 8.1 (peel
of foil & strength of|copper foil)
coppper foil (when the thickness of
Item '%/rﬁﬂ\ mm 07= 08= the copperlfoil is less
(Th|ckness of A than 8 ym,|electroplate
polyimide Aqéf\heam 0,6 = copper on the foil as to
filmf 25 pm) Diprediaio — — attain the thickness of
Id&(\ more than B um)
Dijypediinto 05< 06<
(\ Yrschemica
Berjding C SQE- 18 Cycle 300 < According|to 8.2
Q\)& per (bending)
(Bepding foil Pl Toil 250 <
rad(us is N 35
R= 2, 0 mm E
for h|c_kn935 B 500 <
of golyirhide y 18
filmt-25-p) D
e 35 400 <
R
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Table 16 — Properties of CCL (continued)

PAS 61249-3-1 © IEC:2007(E)

Item

Unit

Specification

Test method
JIS C 6471

Flammability

Specimen shall satisfy the following specification

According to

Iltem Specification

Within 10 s for each
time, and total of less
than 50 s for 10 trials

(1) Flaming time

9.1

(flammability)

Less than 30 s for the
total of second trials

(2) Flaming and
glowing times

There shall be no
flaming or glowi

(3) Flaming or glowing
to the clamp, or
marking line

(4) Drop from specimen
that ignite cotton.

There shall e\n
ignition

The specimens shall satisfy
repeated test

D

Re

istance to chemicals

There shall be no swell hoy dela 'W

(\ AN

According to|
(resistance t
chemicals)

9.2

o

Re

istance to soldering

N\ Kr)
There shallNoe no'\copsiderable shrinkage, and no
delaminatien of copperfoiNand base, nor swell

According to
(resistance t
soldering he

9.3
)
ht)

According to|9.4
Solderability - The arga~af coppexr foil>with good solderability | (solderability)
shall bei::N5 % af foil.
According to|9.5
Ché¢micals for processing of opper-foil treatment shall not | (chemicals for

cogper foil CL, soldering nor adhesiveness | processing ¢f copper
foil)
Dimensional | Afte ’\K +0,15 According t0] 9.6
stapility etching (dimensiona
and TD stability)
(Thiickness of | dryiQg
polyimide
filn]: 25 ym) /AN + 0,20
etchin
}\gs \'D
N
N\ According t¢ Method
er 0,10 D in Annex B of this
hea standard

TD
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Table 17 — Properties of CCL —
Non-adhesive type (two layers)/polyimide film base + copper foil (casting)

Test method

Item Unit Specification JIS C 6471
Observation - According to Table 9 According to 6.1
(observation)
Size Thickness - According to 5.4.1 According to 6.2.1
(thickness)
Width According to 5.4.2 and 5.4.3 According to 6.2.2
(width)
| enqath According t0 6.2.3
. (length)
Registivity Normal Q- cm 10°< According\to /.1
/\ (resjstivity)
After water vapour 10" < A
adsorption R [N
Surface Normal Q 10" < < \ ccording to .2
resistivity (stefaceresidtivity)
After water vapour 107 < (\ \ \
adsorption
Surface withstanding voltage - There shall be no fl N NAccording to [7.3 (surface
AC[500 V, 1 min C\ \ withstanding Joltage)

Intdrlayer withstanding voltage
AC[500 V, 1 min

There sheyze/\!x\ Wi X \

According to
withstanding

/.4 (interlayer
oltage)

Di

electric constant (1 MHz)

7<,_\4,O

According to

Loss tangent (1 MHz)

constant and

7.5 (dielectric
loss tangent)

Pegl strength | Thickness of copper foil $ <\¥8 8< <35 35< According to B.1 (peel
of gopper foil strength of cqpper foil)
(when the thigkness of
(Th|ckness of | Item | Normal N/mm 0g < N 07s 0,8< copper foil is Jess than 8
polyimide After hew ( \ um, electroplfite copper on
filmf 25 pm) Diobed fato X the foil as to attain the
so?c?gr {\ \\/ thickness of rhore than
Dippet\into 8 pm)
chemica
Berjding Co N C Cycle 200 < According to B.2 (bending)
per X
(Behding foil fo 100 <
radjus is &
R =]0,38 mm E
for thickness o
of golyimide 18 200<
filmp 25 pm) \
\e\ 35 100 <
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Table 17 — Properties of CCL (continued)

PAS 61249-3-1 © IEC:2007(E)

Item

Unit

Specification

Test method
JIS C 6471

Flammability - Specimen shall satisfy the following specification. According to 9.1
(flammability)
ltem Specification
(1) Flaming time Within 10 s for each
time, and a total of less
than 50 s for 10 trials
(2) Flaming and Less than 30 s for the total
glowing times of second trials
(3) Flaming or glowing to | There shall be no fldming
the clamp, or marking | or glowing
line
(4)Drop from specimen | There shall b } nitioh\
that ignite cotton
NOTE Repeat the test when one i
satisfy the test items (1) to (4), and the tota
of ten trials is between 51 s a 5
shall satisfy the specification ig the
Registance to chemicals There shall be no swell n tion According to 9.2

)

(resistance to
chemicals)

Res

istance to soldering

There shall

n\o\T/C’o sidefable \ shrinkage, no
opper foil and %— nor swell

According to
(resistance to
soldering hea

=

Solflerability The axea ohcopger folywith gead sblderability shall be | According to 9.4
ove o of the foi (solderability)
Chemicals for processing of According to 9.5

7 AR

The chefmical ferssopper-foit treatment shall not affect
copper foil tching of L, Idefing nor adhesiveness of | (chemicals fo
electrolytic ing processing of [copper
foil)
N
Dinjensional After D Leyelt: 20,20— According to 9.6
stability etchj & vel2: + 040 (dimensional $tability)
an@ : e agreed by user and supplier
(thigkness  of | dryi evel X: to be agreed by user and supplier
polyimide film: N
25 pim) After MD Cey&l 1: £ 0,20
etching vel 2: £ 0,15
d evel 3: £ 0,10
% Yi Level X: £ 0075 (only for single-sided board)
ter MD Level 1: £ 0,20 According to [Method D
tin Level 2: £ 0,10 in Annex B of|this

TDY

Level 3: to be agreed by user and supplier

standard

Level X: to be agreed by user and supplier

Le

NOTE Thelevels oMnsional stability are defined as:

elA:'300 um pitch for single-sided board and 400 um pitch for double-sided board

Level 2: 150 um to 300 um pitch for single-sided board and 250 um to 400 um pitch for double-sided board

Level 3: 60 um to 150 um pitch for single-sided board and 125 um to 250 um pitch for double-sided board

Level X: Less than 60 um pitch for single-sided board
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Table 18 — Properties of CCL —

Non-adhesive type (two layers)/polyimide film base + copper foil (sputter/plating)

. e Test method
Item Unit Specification JIS C 6471
Observation - According to Table 9 According to 6.1
(observation)
Size Thickness - According to 5.4.1 According to 6.2.1
(thickness)
Width According to 5.4.2 and 5.4.3 According to 6.2.2
(width)
| enqath According o0 6.2.3
(length)
Registivity Normal Q- cm 10" < According fo 7.1
/\ (resistivity)
After water vapour 10% <
adsorption R (N
Surface Normal Q 10" < Accosrding fo 7.2
resistivity urfgee repistivity)
After water vapour 10" <
adsorption
. ) N According fo 7.3
Surface withstanding voltage _ .
ACl500 V. 1 min There shall be no flash<qver (surface withstanding
voltage)
Intgrlayer withstanding voltage - There shall be fio breakdowi '(oi\r?tcecl)'lrgir:egr A?itﬁ-:tandin
ACI500 V, 1 min Y 9
voltage)
Dielectric constant (1 MHz) - A X\// _(\E‘ S According fo 7.5
(dielectric gonstant and
Loss tangent (1 MHz) — \ \< 0,07 ) loss tangent)
Pegl strength | Thickness of copper - A NN 18 <35 According {o 8.1 (peel
of foil ( strength of|copper foil)
copper foil ~~ (when the thickness of
Item | Normal N/mm \\0,35\<\ 0,50 < copper foilfis less than
(Th|ckness of /\ 8 um, elecjroplate
polyimide After heafh{ 0’35}\5/ 0,50 = copper on the foil as to
filmp 25 pm) Dipp to ~035< 0,50 < attain the thickness of
sold more than B um)
into To be agreed by user 0,50 <
c | Is \)tnd supplier
Berjding Copperf Cygle To be agreed by user and supplier According fo 8.2
(bending)
(Behding i
radjus is
R =[0,38mm <
for thickness S0=
of golyimi <
filmf 25 p <\18
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Table 18 — Properties of CCL (continued)
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Item

Unit

Specification

Test method
JIS C 6471

Flammability

Specimen shall satisfy the following specification

According to 9.1

ltem Specification

(flammability)

(1) Flaming time Within 10 s for each
time, and a total of less
than 50 s for 10 trials

Less than 30 s for the total
of second trials

(2) Flaming and
glowing times

(2) Elopraio o —g{ H o kall kb, B florain o
3 Harmirgorglowing Frere—shattbe—re—farming
to the clamp, or

marking line

or glowing
(4) Drop from specimen | There shall be no ignition
that ignite cotton.

NOTE Repeat the test when one specim
satisfy the test items (1) to (4), and the to
of ten trials is between 51 s and 55 s,
shall satisfy the specification in the repe

Registance to chemicals

There shall be no swell or delamipati

Necording to 9.

(resistance to
chemicals)

Registance to soldering

There shall be n considerab shrinkage, no
delamination of copp Wbas nor swell.
(NN /X

According to
(resistance to
soldering hea

R

Solflerability

According to
(solderability)

c

>

gemicals for processing of

copper Yqil treatment shall not affect
L\_sualderi nor adhesiveness of
g

According to ¢

5

copper foil (chemicals fo
processing of fcopper
( foil)
Dinjensional After %" According to 9.6
stalpility etching [)K (Dimensional ktability)
and agreed by user and supplier
(Th|ckness of d@ 12 75 (only for single-sided board)
polyimide film:
25 pm) After ME\ W +0,20
etchi vel 2: + 0,15
and \E/el 3:£0,10
)ae\ati TD\ evel X: + 0075 (only for single-sided board)
After Level 1: £ 0,20 According to Method D
eating (1N Level 2: £ 0,10 in Annex B of [this
% D Level 3: to be agreed by user and supplier standard
Level X: to be agreed by user and supplier

NO[TE The levels~f dim

Le

Le

sional stability are defined as:

el 1: 300-um pitch for single-sided board and 400 ym pitch for double-sided board

eh2:/150 um to 300 um pitch for single-sided board and 250 um to 400 um pitch for double-sided board

Level 3: 60 um to 150 um pitch for single-sided board and 125 um to 250 um pitch for double-sided board

Level X: Less than 60 um pitch for single-sided board
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Properties of CCL —

Non-adhesive type (two layers)/polyimide film base + copper foil (laminate)

Test method

Item Unit Specification JIS C 6471
Observation - To be agreed by user and supplier According to 6.1
(observation)
Size Thickness - According to 5.4.1 According to 6.2.1
(thickness)
Width According to 5.4.2 and 5.4.3 According to 6.2.2
(width)
| enqath Accordingto 6 2.3
(length)
Registivity Normal Q- cm 10% < Accordingto, 7.|i
/\ esistivity)
After water vapour 10" <
adsorption R (]
Surface Normal Q 10" < Avcording to 7.p
resistivity urface resistiyity)
After water vapour 107 < \
adsorption
Surface withstanding voltage _ Th hall b flash D A\‘xfordlng. to 7.B (surface
Acl500 v, 1 min ere shall bé no tlashover \ withstanding vdltage)
. . X According to 7.4 (interlayer
Intgriayer W|ths_tand|ng voltage — There shall be no breakdo withstanding vdltage)
ACI500 V, 1 min m
: . _ According to 7.p (dielectric
Diefectric constant (1 MHz) (\\//é 4P\ \ constant and lofss tangent)
Loss tangent (1 MHz) — < (§\0(§1J )\/
Pegl Thickness of copper foil - 8=\ < 18 < ~<35 35< According to 8.[l (peel
strgngth of strength of copper foil)
copper foil (when the thickpess of
Item | Normal N/mm Qti \/6,7 < 0,8< copper foil is leps than 8
(Th|ckness _ ) um, electroplat¢ copper on
of golyimide After heatm% \\, the foil as to attiin the
filmf 25 um) Dippe ", o \/ thickness of mdre than 8
solder, um)
irpedNnto \)
chepicals
Berding Cop- ob\ » Cy Ié\ 75< According to 8. (bending)
per y er
(Behding foil ol To be agreed by user and supplier
radjus is 35
R= 0,38 i
mmn| for T x 150 <
thickness 18
polyimid \ b \/
film 25 pm) \\e a5 To be agreed by user and supplier
NR
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Table 19 — Properties of CCL (continued)

Item Unit

Specification

Test method
JIS C 6471

Flammability - Specimen shall satisfy the following specification According to 9.1
(flammability)
ltem Specification
(1) Flaming time Within 10 s for each
time, and a total of less
than 50 s for 10 trials
(2) Flaming and Less than 30 s for the total
glowing times of second trials
(3) Flaming or glowing There shall be no flaming
to the clamp, or or glowing (\
marking line
(4) Drop from specimen | There shall be n@r\ﬁtio
that ignite cotton /\ <\
NOTE Repeat the test when one s
satisfy the test items (1) to (4), and the to
of ten trials is between 51 s and 55
shall satisfy the specification i
Registance to chemicals There shall be no swell According to 9.2

(resistance to
chemicals)

()

Reg

istance to soldering

There shall

e \no_-CofisidBrable
de opper foil and basg nor

hrinkage,
ell

no | According to 9.3
(resistance to

soldering hea

=

Solflerability - The area of\copper_folwith goed-<olderability shall be | According to 9.4
over 95 % of the fo (solderability)
Chemicals for processing of - The cheknicak for per foil treatment shall not affect | According to 9.5
copyper foil e ‘etching_of\ CCL\soldering nor adhesiveness of | (chemicals fo
elestrolytic ptating processing ¢f copper
,\ foil)
Dinjensional After D Level: £1Q,20 According to 9.6
stability etchi Lavel R; + 0,30 (dimensional $tability)
an Leval 3: e agreed by user and supplier
(Th|ckness of | dryin /T{\, \ﬂel : to be agreed by user and supplier
polyimide film: AN
25 im) After D Leyel 1: £ 0,20
etching vel 2: £ 0,15
d Level 3: £ 0,10
hea ‘KQ Level X: £ 0075 (only for single-sided board)
fter. NVID Level 1: £ 0,20 According to [Method D
tin, Level 2: £ 0,10 in Annex B of|this
Level 3: to be agreed by user and supplier standard
Level X: to be agreed by user and supplier
NOJTE The IevelsWnsional stability are defined as:
Leyel 1:1300 um pitch for single-sided board and 400 pm pitch for double-sided board
Le U: 2 150 | 220 tU SGG K Pltbh fUI aillgic-aidcd bUdId all\]l 250 |22 tU 400 |22 }Jltbil fUI dUUb:U'b;dUd bUaId
Level 3: 60 um to 150 um pitch for single-sided board and 125 um to 250 um pitch for double-sided board
Level X: Less than 60 um pitch for single-sided board
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8 Package and labelling

CCL shall be packed in such a way as not to be damaged during shipping or storage. The label on
the package shall be clearly legible, shall not fade easily, and shall show the following items. The
label shall be attached to each product if there is a possibility of confusion of the products when the
label is on the package only (machining direction, different composition of copper foil, etc.).

a) Type designation

)
b) Film direction (for example, machine direction) by an arrow
) Width and Ipngth

d) Quantity
e) Producer or its abbreviation

f) Date of production or its abbreviation (if the date is apparent from Q the date

may be omitted)

g) Production lot number

3
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