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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PERFORMANCE GUIDE MANUAL FOR SINGLE- AND DOUBLE-SIDED
FLEXIBLE PRINTED WIRING BOARDS

FOREWORD

The IEC (International ¢
natiorfal electrotechnical [comwit

d established in an organization operating under given procedures.

62123 was submitted by the IPC (The Institute for Interconnecting and Pa
processed by IEC technical committee 52: Printed circuits.

The text of this PAS is based on the This PAS wa
following document: publication by t

committee conceined as i
the fgﬁ&»‘q cme

Draft PAS

52/809/PAS

s a technical specification not fulfilling the requirements for a standard, but made available to the

rcuits) and

j publication of this PAS, the tech p i tigate the

PC and is

mprising all
hational co-

in addition

operation on all qué€stjon

to other activitie$ ommittees;
any IHC National Ce ternational,
goverpmental and ngoR n. The IEC
collabjprates close conditions
determined by agre

The fq S hternational
consensus of\ opinio t e | interested
NationalA \ittee

The doctvaent the form of
standards, tec

In order to promote.interhational unification, IEC National Committees undertake to apply IEC International Standards

transg
IEC S

arently/to the
andard and the corresponding national or regional standard shall be clearly indicated in the latter.

aximum extent possible in their national and regional standards. Any divergence Hetween the

The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

Attention is drawn to the possibility that some of the elements of this PAS may be the subject of patent rights. The
IEC shall not be held responsible for identifying any or all such patent rights.
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The Principles of
Standardization

In May 19% the IPC's Technica Activities Executive Committee adoptel Principles of
Standardizatin as aguiding principle of IPC's standardizatio efforts.

Standards Should:

« Show relationshp to DFM & DFE

e Minimize time to market

« Contan simple (simplified) language

« Jug include spec information

e Focws on end produd performance

* Include a feedbak systen on use ard problens for future improvement

Standarde Shaovld Naot-
St eSOttt

Notice

Why is there
a charge for
this standard?

¢ Inhibit innovation

* Increag time-to-market

* Keep peopk out

* Increag cycle time

« Tell you how to make something

» Contan anythirg that cannd be defende with data

$Ntbroudh eliminating
interchangeabilit and

d obtainirg with migimum

ch Standard and Publicqitions

gof IPC from manufacturilgTor sell-
ion nor shal the existene of such
hos othe than IPC membeys,

adoptel by IPC without regad to whethe their
atérials or processesBy sud action IPC dges
g, nor do they assune arny obligation whatevf to
andad or Publication Usess are also wholly respagnsible

parties ada
forcti 0

e contributes to the ongoirg developmenof new ard updgated
afd allow manufacturerscustomersand supplies to understafl one
rd allow manufactures greate efficiencies when they can se up their

rittes sperd hundred of hours in review and developmentlPC's stdf attend and
participats in committee activities typese$ and circulates documen drafts and follows pll

I o Lf £ ADLCL 1
necessgrproceatrs to quanly Tor- ANSapprovar.

IPC's membersip dues hawe been kept low in orde to allow as mary companis as possible

to participate Therefore the standard revenie is necessar to complemehdues revenue The
price schedug offers a50% discour to IPC memberslif your compaty buys IPC standardswhy
naot take advantag of this and the mary othe benefis of IPC memberstp as well? For more
information on membershp in IPC, plea® visit www.ipc.arg or cal 847/790-5372.

Thark you for your continuel support.

©Copyright 1999. IPC, Northbrook, lllinois. All rights reserved under both international and Pan-American copyright conventions. Any
copying, scanning or other reproduction of these materials without the prior written consent of the copyright holder is strictly prohibited and
constitutes infringement under the Copyright Law of the United States.
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Performance Guide Manual for Single- and
Double-Sided Flexible Printed Wiring Boards

1 SCOPE printed boards without through connec-

This standard covers the requirements and considerations tions.
for single- and double-sided flexible printed wiring boards

(hereinafter called “flexible printed boards” or FPC). IEC 326-8 (1981) Printed Boards. Part 8: Specification

for single and double sided flexible
In this document, a FPC means a single- or double-sided printed boards with through connec-
FPC, using a film of polyester or polyimide laminated with
copper fojl(s) on one or both sides (including types with no
adhesive| layer), and manufactured by the subtractive
method (excluding the build-up methods for the manufac-
turing prdcess).

These IEC docum being reviewed for
tment of this docu-

ment.

2 REFERENCED DOCUMENTS

The referenced documents for this standard are as stated iny
2.1 through 2.3.

jle- and Double-

2.1 Japar Printed Circuits Assocation? 'ds

JIS € 5014 (1994) Test Methods for Flexibk

ing Boards Sélder Float Resistance Flexible Printed Wiring

IS C 5017 Materials

3. DEFINITION OF TERMS
he definition of terms used in this dpcument is in con-
formance with JIS C 5603, JIS C 501}, JIS C 5016, and
JPCA-FCO03.

JIs ¢ 5609 (1993) Terms

JIS C 6471
4 TEST METHODS

The test methods for the properties spgecified in this docu-
ment are, in principle, in conformancg with JIS C 5016,

JIS C 6472 )
) provided:

(1) Test methods requiring complicated referencing proce-
dures are reproduced in this document.

JIS € 6513 (2) Tests on through connection apgly to double-sided
FPCs only.
Jis c 6519 (1996) Rolled Copper Foil for Printed Wiring  (3) For stiffeners affixed to FPCs, extgrnal appearance is
Boards the only requirement specified in this document.

JPCA-FCO03 (1992) Specification for External Appearance 5 PERFORMANCE LEVELS

of Flexible Printed Wiring Boards The FPCs are classified into three standard levels and one
special level regarding their performance for each require-
2.2 International Electrotechnical Commission2 ment. These are defined as follows:

IEC 326-7 (1981) Printed Boards. Part 7: Specification Level 1 — FPCs requiring “ordinary” performance levels
for single and double sided flexible Level 2 — FPCs requiring “high” performance levels

1. JPCA, Kairo Kaikan 2F, 12-2, Nishiogikita 3-Chorne, Suginami-Ku, Tokyo, 167, Japan, +81-3-5310-2020, www.jpca.org
2. ANSI, 11 W. 42nd St., New York, NY 10036, 212-642-4980, www.ansi.org
3. IPC, 2215 Sanders Rd., Northbrook, IL 60062-6135, 847-509-9700, www.ipc.org
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Level 3 — FPCs requiring “extra-high” performance 7.5.1 Visual Inspection of Conductors Conductors hav-
levels ing widths <0.15 mm, as well as other conductors with

Level X — FPCs requiring special performances, which do particular requirements, such as bonding area of FPCs for
not belong to the three quality levels mentioned wire bonding use, may be excluded from application of the
above, and the specifications for which must be specifications described in this document, when agreed
clearly defined between manufacturer and cus- upon by manufacturer and customer.
tomer.

7.5.1.1 Open and Short Circuits Thereshall be no open

These levels hold valid throughout this document and can and/or short circuits on EPCs.

be used by selecting an appropriate level for each require-
ment. On the other hand, in a FPC that partially contains
special requirement(s) such as fine circuits, applications of
flexing use, ad COFs, including wire bonding and flip-

chip packagind, Level X can only apply to the area of these
special requirgments. The requirements that are not speci-
fied for each lgvel apply to Level 1, Level 2, and Level 3.

7.5.1.2 Nicks and Pinholes on Conductors

Fre-attowabte-width (vvl) ancHet |yth (:) qf niCk(S) and
ductor width,
bquirements

idth (W) (see

JZRY
1)

as shown in Figure
of Table 1 for the fi
Note 1).

6 BASE MATERIALS

Table 1 {Allo |

The base matd
polyester film

which are lam
bonding methd

rials used for FP§lwll be the materials of

Level \ e mtks\\nd Pitholes
pr polyimide film specified in JIS C 6472, 1and 2 \ \Msyz)\” | <2W
nated, by the use of an adhesive or other /3/ N \‘Qll W 1 <w

ds, with a copper foil for printed boards

specified in JI$ C 6512 and JIS C 6513, or with a copper
foil having a performance equivalent to that; [
propertiesshall[be in accordance with the requir
JIS C 6472.

Nidth %s/hed conductorshajl be mea-
om the conductor.

The\wgrid areg on a land, as shown in Figuresi2all
0% of the effective exposed land area.

icumferential void at the hole corper of a com-
exceed/s

7 VISUAL INSPECTION

7.1 Test Envirgnment The testing
in accordance |with the require
graph 3, “Test|Conditions.”

wl
7.2 Test Specjmens Th S

accordance with the requirem
4, “Test Specimens.”

7.3 Tools for Testing
nification of 3

examining the
ditions of the product.
a graduated loupe or a
‘ asuring instrument, if nec-
essary. Thicknesshall be me&asured with a micrometer
having an accyracy of 1 um or higher.

IPC-6202-1

Figure 1

7.4 Preparation of Limit Samples For smooth applica-

tion of this document, the limit samples showing the
required criteria to make technical judgements may be pre-
pared under agreement between manufacturer and cust
tomer.

IPC-6202-2

7.5 Description of Inspections Requirements, proce-
dures, and illustrations for visual inspections are given in Figure 2
7.5.1 through 7.5.7.4. Requirements that are not designated

for a specific performance levehall apply to performance

Level 1, Level 2, and Level 3.

Reduced Area on Land

2
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Table 2 Allowable Extraneous Copper and Spurs and
Nodules Between Conductors

Y

\
§
\
\

M
NIy

IPC-6202-3

\\\\\@&\\%\s Level Extraneous Copper/Spurs and Nodules
\\% \ land 2 aor(al+a2)=¥%b
\\ 3 aor(al+a2) >%b

7.5.1.8 Scratches on Conductor A scratch on a conduc-

tor surface, as shown in Figure 8, indicates the ones made
by a sharp metal end and are harmful to the performance
of the printed circuit. The depth (f) of a scratshall meet

Figure 3 Circumferential Void at the Component Hole the requirements of Table 5 relative to the conductor thick-
Corner ness (t) Eurther_ the scratsnall nat adyersely affect the
7.5.1.3 Hxtraneous Copper Between Conductors / bending property of the/fepeatedly flexjng portion.

Spurs and Nodules of Conductor The spacing (a) or (al
+ a2) in Figure 4shall meet the requirements of Table 2 7.5.1.9 Dents DeRi
relative tg the finished conductor spacing (b); where (a) is 9, shall meet th
the peak|to peak spacing between spurs and nodules ofre usually d
conductofs, and (al) and (a2) is the spacing between arAccordingl
extraneoys copper and its neighboring conductors.

7.5.1.4 Ekxtraneous Copper Between Conductors/Spurs
and Nodules of Conductor in Open Area In an open area
where ng conductor pattern is routed, as shown in Fig
5, the spacing (c) between the board edgeg a :
neous cdpper or spurs and noduldwll not\be =Q.
mm. The|spacing (d) between the neighboring conduse
and the extraneous copper or the spurs and nodieH
not be <{J.125 mm.

7.5.1.5 Efched Concave on Cohductoy Surface
concave preas (e) on the

conductof thickness (t), sh
requirements of <@ T
across the width of axéondt

Table 9.

7.5.1.6 C

length (1) ; ion relative to the fin-  flexing part.
ished comductox widtr n in Figure shall

meet the

7.5.1.7 C X ereshall be no cracks in

the condy

.1 Dents Dents on the base film
shall meet the requirements of Table 8.

as shown in Figure

6. Dent conditions
P, size, and depth);
pon between manu-
5 prepared for these

shall meet the

as shown in Fig-

.5.2.2 Scratches on Base Film Thg depth (i) of a
gscratch on a base film relative to the film thickness (t),
as shown in Figure 10shall meet the

requirements of

There shall be no sharp pressed mark, cut, tear, and
delaminated adhesive layer. Further, th
adversely affect the bending property of the repeatedly

ese defdwl not

IPC-6202-4

Figure 4 Extraneous Copper Between Conductors/Spurs and Nodules of Conductors Corner
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1
c L s I d c
f ¥ t
~d IPC-6202-5

Figure 5 Extraneous Copper and Spurs and Nodules in Open Area and Nodules of Conductors Corner

VAN
acceptabl nonconforming — b
i
ble
t
4 t 1
IPC-6202-6
Figure 6 Etched Concave on Conductor Surface and Nodules of Conductprs Qorner \/
Table 3 Allowahle Etched Concave on Conductor Surfa(y\ able 4/\‘Ilowa Conductor Delamination
Level Etched Concave on Conductor Surfacé\ &Level \ ~ )\/ Conductor Delamination
1land 2 e<¥st _(lzf Coverlay laminated area
| <W and wl/W <¥s for flexing| area
<
3 esst / | <W and wl/W <2 for other grea

(2) No coverlay laminated area
N | /W <¥%2 and w1l/W <¥4

)fand 3 No delaminaton allowed

&

o

M
1
W
'
IPC-6202-8
IPC-6202-7 Figure 8 Scratches on Conductor
Figure 7 Conductor Delamination Table 5 Allowable Scratches on Conductor
7.5.3 Visual Inspection of Coverlay and Covercoat Level Scratches on Conductor
1land 2 f<st
3 f<¥st

7.5.3.1 Dents on Coverlay and Covercoat Dents on
coverlay' and covercoat, as shown in FiguresBall meet There shall be no sharp pressed mark, cut, tear, and
the requirements of Table 10. d . .

elaminated adhesive layer on the surface of the coverlay

or covercoat. Further, these defedall not adversely

7.5.3.2 Scratches on Coverlay and Covercoat The affect the bending property of the repeatedly flexing por-
depth (i) of a scratch on the coverlay and covercoat relative tjon.
to the thickness (t) of coverlay or covercoat, shown in Fig-
ure 10,shall meet the requirements of Table 11.

4
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Figure 9 Dents

Table 6 Allowable Dents

Level

Dents

1and 2

Depth (g) of dents from the surface shall

Table 9 Allowable Scratches on Base Film
Level Scratches on Base Film
1land2 i<Vst
3 i<¥st
Table 10 Dents on Coverlay and Covercoat
Level Dents
land 2 Depth (g) of dents from the surface shall

be <0.1 mm.

base film shall be regarded

When depth is difficult to measure, the
height (h) of the backside protrusion of the

as equal to the

be <0.1.

When depth is difficult to measure, the
height (h) of the backside protrusion of the
base film shall be regarded as equal to the
depth (g) of dent.

There shall be no dents visible from both
sides.

Table 7 Discoloration

Level

Discoloration

landp

When discoloration is observed on a
conductor laminated with coverlay, the
specimen, after conditioning at 40°C with
90% RH for 96 hours, shall mee

depth (g) of-dent.

3 There shall be nondents'yis
sides

ble from both

N\
Table 18 Reguitements Scr
A0 Cruerky, and Cov at

hes

Level \ \ \ Scp}(ches

/\ There §1all\kge no exposurg

of conductor.

shall be as agreed upon using th
sample. If the degfews of a bl
discoloration is exceeded| test th

specimen peRlPC-TM-658, Method

Level

FEANSRY
N

(__Defie

landp

be <0.
measire,

pratrusiQn of th i
egal s .

N~

\Zid\ea\ hxﬁ\ﬁbe\gde}}t{visible from both

2 \er Wf thickness of coverlay or
covercoat
3 Denth 4) <¥s of thickness of coverlay or
A covercoat (t)
N
Note; “Thieknegs of the covercoathall e calculated by

ubtfacting the thickness of the FPC

the total FPC thickness.

.5¥3.3 Void The coverfilmshall be un
overfilm separations, such as wrinkle
strawing (see Figure 11). Non-laminati
able, provided such imperfections do 1
ria of IPC-A-600 and all of the criteria |

7.5.3.4 Foreign Matters Foreign matt
Figure 12,shall meet the following requ

(1) Conductive foreign matters Requ
and 7.5.1.4 of this specificatiaghall
tive foreign matters.

without covercoat

form and free of

5, creases, and soda
shall be accept-

ot violate the crite-

n Table 12.

ers, as shown in
rements.

irements 7.5.1.3
hpply to conduc-

—
[t

IPC-6202-10

Figure 10 Scratch on Base Film
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Pattern
H——/—F\-—\ /

/r / *
|74 4
W 7777777777777
) 7777777777777
Outermost conductor \
Void Void
(1) Conductor Area (2) Terpinal Area
/\ IPC-6202-11

Figure 11 Allowgble Voids

Table 12 Allowable Voids thall meet

Criteria Level Requirement

Separations awgy 1, 2, and 3 | At random locations the minimum
from conductors away from conductors, if 1 . .
each separation is no mination and
larger than 2.5 mm x 2.5 irements of
mm and is not within 1.0
mm of the board edge
the coverfilm openin .
the total number of d in accor-
separations shall not dhed| stick
exceed three in any 5 4 area.

mm X 25 mm of

covesfilta surfaee~are

The ngtl \Qia void

| bag10 mr?r\

Total separation

5.4.1 Plating Defects Plating defectsshall meet the
requirements of 7.5.4.1.1 and 7.5.4.1.2.

spaeing 7.5.4.1.1 Gold Plating Gold plating shall| meet the

/N
@w |

Ncond requirements of Table 16.
TW avoid
all e <0°§ mm, and 7.5.4.1.2 Tin/Lead Plating (Including Application of

the, totalseparation shall Cream Solder, Dip Solder, Etc.) The width of|the plating

gggcix‘;egfa%‘?ggeogtthe defect at the terminal area, as shown in Figufe 15513JI

corductors. be <2 of the finished conductor width, and the lengthall
Coverfilm 1 ZW/ There shall be no not exceed the width of the conductor. Platjng defects on
non-lamination coverfilm non-lamination the land area, as shown in Figure 15 (2) and éBgll be

along the outer edges of <10% of the total plated area (excluding the skipped plat-

tha caovarfil
T ASAASIRILIE R

ing area caused by adhesive squeeze-out). Plating defects
contacting the edge of the component hole, as shown in
Figure 15 (3),shall be <% of the circumference. The area

of plating defectsshall be covered with adhesive.

(2) Non-conductive foreign mattersNon-conductive for-
eign mattersshall meet the requirements of Table 13.

7.5.3.5 Blistering and Delamination Thereshall be no
visible blistering and delamination of coverlay or covercoat 7.5.4.2 Penetration of Plated Metal or Solder (Including

along the edges of the FPC, as shown in Figure 13. Cream Solder and Dip Solder) Penetration of plated
metal or solder, as shown in Figure Khall meet the fol-

lowing requirements:
(1) The penetrated portion (m1, m2) between conductor

7.5.3.6 Squeeze-Out of Adhesive of Coverlay and Ooze- and coverlay (or covercoat), as shown in Figure 16,
out of Covercoat Squeeze-out (j) of coverlay adhesive or shall meet the requirements of Table 17.

The covercoashall not be peeled off when using the tape
test specified in JIS C 5016, paragraph 8.5.1.

6
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|

L yvh 4. p.\
4 4 f /
| 74 y 4 4
\
Z a4 \
E A7 (LN
o i /é /%4
[
(1) Conductor Area (2) Termipal Area
IPC-6202-12
(N
Figure 12 [ Foreign Matters V
Table 13 Allowable Non-Conductive Table 14 A ble\Squeeze-Out vf Coterlpy Adhesive
Foreign Materials (mm) an zeout of Covercoat
Level Thickness (t) Width (w) Length (I) @ %{%zeb%;of E,(over-lay Adhesive and
1 <01 <03 <3 Level Ooze-gut of Covercogit (mm)
2 <0.05 <0.2 <2 <03
3 <0.05 <0.05 <1 <0.2

Delamination

IPC-6202-13

Figure 13

_

IPC-6202-14

Figure 14 Allowable Squeeze-Out of Coverlay Adhesive and Ooze-Out of Covercoat
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Table 15 Minimum Solderable Annular Ring
on Land Area

7.5.4.3.2 Tin/Lead Plating (Including Cream Solder and

Dip Solder)

Requirement for Minimum

Level Solderable Annular Ring
1 Squeeze-out/ooze-out contacting the hole
edge is acceptable up to ¥s of terminal hole
circumference.
2 Minimum 0.05 mm
3 Minimum 0.1 mm
Table 16 Gold Plating
Level Gold Plating

There shall be no darkened appearance

(blackening discoloration).

7.5.4.3.3 Plating Voids in Plated-Through Hole The
number of plating voids shown in Figure Shall be three

or fewer per hole. The total area of voids for the total hole
wall areashall meet the requirements of Table 20.

7.5.5 Visual Inspection of Edges of Outline and Holes

7.5.5.1 Tears and Nicks There shall be no tears and

and sliding contacts.

coptacting).

arga caused bv adhesive squeeze-out).

1and 2 Adply mainly to the gold plating for connectors

THe width of plating the defect at the terminal
arga shown in Figure 15 (1) shall be <% of
the finished conductor width, and the length
shgll not exceed the width of the conductor.
THere shall be no plating defects within the
ceptral ¥5 portion of the terminal area (used for

Plating defects on the land area, as shown in
Figure 15 (2) and (3), shall be <10% of the
total plated area (excluding the skipped plating

3 Adply mainly to the gold plating for COFs
bonding).

THere shall be no plating defects or pits
(pinholes and/or dents) detectable at
magnification of 10X at the bonding area.

(wire

X Ude this level as a specification that is agreed
upon between manufacturer and customer or

specifying gold plating such as\for
bonding.

(2) The pene'Lrated portion :'.-
base films

7.5.4.3 Surfacs

7.5.4.3.1 Gold
requirements g@

nicks, as shown in Figure 18 €X

se t for sligit cuts formed
allowed, pro-
ificatjon.

7.5.5.2 Burrs The . g’shown in Fig-

be no burr
e end|surface of con-

)0 types of nonjconductive
in Figure 20. Tlhe length of
outline edge (L&hall be[<1.0 mm,

Ml Imperfections Related to Stiffengr Bonding

Foreign Matter Between Flexible Prinfed Board

and Stiffener The bulge (p) of the FPC caused by a for-
ign matter sandwiched between the FPC apd the stiffener,
as shown in Figure 2%hall be <0.1 mm. Whep the thick-
ness of the printed board and stiffener are| specified, the
thicknessshall also meet those specificationg.

The size of the foreign mattehall be <5% of the bonding
area of the printed board and stiffener.

Plating

V7777272722

Plating defect

Plating defect

Plating

Plating

-
7552777277222
2227222222227 7.
2222222222222
7222222222222,

2z

§r
\
N
\
1A

‘ Length of
terminal area

(1) Terminal area

(2) Land area

(3) Land area with hole
IPC-6202-15

Figure 15 Plating Defects
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Penetration M2

ml  Penetration

\
\
\
\
\
\
\
\
\
\
\
\
\

wk N .
NOBNINNN
SANNY

/\\\ \ I IPC-6202-16
Figure 16 | Penetration of Plated Metal or Solder <\\ \\ \
Table 17
N\

N

Requirements for Metal Penetration Between
Conductor and Coverlay

Level Requirements for Metal Penetration (mm)
1landp <0.5
3 <0.3 N

Table 18| Requirements for Metal Penetration I3e>§en

Conductor and Base Film

(Lo
\

Level Requirement for Metal Penetra‘(ion (\

1landp Shall meet the requ mel)t/of\Y\S.\i\.G \
3 There shall be nowisible penetratisq.
evsbepererabon 7 M NS
L

Table 19 EM & IPC-6202-17

Level ( \ }GOId Péting Figure 17 Plating Voids in Plated-Through Hole
1 and i
Table 20 Allowable Plating Voids
Level Total oid Area
3 land?2 KY3
3 q10%
\Q/% Tear or nick
Further, thereshall be reign matter in contact with the
componept fole or outline edges of the board.

The length of the non-conductive thready foreign matter (1)
protruding from the outline edgeshall not exceed 1 mm.

7.5.6.2 Voids Between Flexible Printed Board and Stiff-
ener When the stiffener is bonded to a FPC with a ther-
mosetting adhesive, the area of voids, as shown in Figure IPC-6202-18
22, shall be <10% of the area of the stiffener. On the other
hand, when other types of adhesive are used, the area o
voids shall be <¥s of the stiffener area. Therghall be no 7.5.6.3 Defects of Stiffener

lifting and swelling at the tip for insertion to the connector.

Thereshall be no swelling when mounting after an appro- 7.5.6.3.1 Cracks Cracks, as shown in Figure 23hall
priate baking treatment (see paragraph 3.1). meet the requirements of Table 21.

]Figure 18 Tears and Nicks
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7.5.7.1 Affixed Substances on the Surface

7.5.7.1.1 Thermosetting Adhesive Thermosetting adhe-
BuIT sives on the surfacshall meet the requirements of Table
22.

7.5.7.1.2 Flux Residues Flux residues on the surface
shall meet the requirements of Table 23.

7.5.7.1.3 Residue of Metal Powders (Solder, Aluminum,
IPC-6202-19 Copper, Etc.) The following requirementshall apply

only when metal powders falling off do not cause any

Figure 19 Burrs

trouble in the equipment mo exible printed
customer has

Thready burr

(1) Thready burr gt outline edge (2) Thready burr at hole edge

rs remaining.
uirement of

f adhesive

e no inten-
nd folding that

IPC-6202-20

Figure 20 Thregdy Burrs

7.5.6.3.2 Chip{off The length (I) of a chip-off of

ener, as shown in Figure 2dhall be <1 mm.

7.5.6.3.3 Scrafches The allowable
agreed betwegn manufacturer and

sary.
7.5.6.3.4 Deforimation l@ ato
in board assembly and instéll

7.5.7 Other Vigual Inspe(:\<r\

he assembly

ples—for these defects should be prepared when
Examples of protrusions and dents are shown in

€CeS7 5)7/3 Bow and Twist Thereshall be no intensive bow

d twist, as shown in Figure 26, that woluld adversely
affect the functionality of the assembly procéss and use of
the FPC.

7.5.7.4 Marking Marking shall be legible.

| Non-conductive
*‘ - thready foreign mitter

S 4

\

(1) Center area of stiffener

Stiffener bonding area Stiffener

+——Nonconforming

——Acceptable

bonding area

(1) Border area of stiffener
IPC-6202-21

Figure 21 Foreign Matter Between Board and Stiffener

10
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Void

Stiffener bonding area

(1) Center area of stiffener

e
P,
R,
T
L,

Void.

Lifting at the top
for insetion to connector

- Adhesive

FPC

Stiffener

IPC-6202-22

Figure 22 | Voids Between Board and Stiffener <\ <\
Hole  Cracks
e =
Q
Figure 23 [ Cracks
{\K Crasks
Level Craﬁ\

1 here S b thhat could affect
practicgl use:
2 and 3\ \h% Wcraek that links two holes
the stiffeneas well as that links a hole

e outhpe edge.

8 DIMEN$IONAL INSPECTIONS

ent Holes The minimum
p ent holeshall be 0.5 mm, and the tg
& 0.08 mm.

4.2 Vias Plated-through holes used
sided FPCsshall be made of round ho
meet the requirements of Table 28.

8.4.3 Mounting Holes The minimum d

diameter of com-
leransall be <

for vias for double-
es only argthall

iameter of round

holesshall be 0.5 mm, and the tolerangball be< + 0.08

mm or less.

8.5 Conductor Widths Tolerances of
ished conductors for designed conduct
the requirements of Table 29.

8.6 Clearances Between Conductors
clearances between finished conductd
conductor clearanceshall meet the requ
30.

the width of fin-
br wickhall meet

The tolerance of

rs for the designed
irements of Table

8.1 Measurement of Dimensions Measuring methods
for dimensions of the flexible printed boashall be in

accordance with JIS C 5016, paragraphs 3, 4, 5, and 6.3.

8.2 External dimensions Measurement of external
dimensions of the FPGhall meet of the requirements of
Table 26.

8.3 Thickness Thicknessshall meet the requirements
agreed upon between manufacturer and customer.

8.4 Holes Holesshall meet the requirements of Table 27.

8.7 Distance Between Hole Centers

The distance

between hole centehall meet the requirements of Table

31.

8.8 Minimum Distance Between Board Edges and Con-
ductors The minimum distance between board edges and

conductorsshall meet the requirements

8.9 Positional Accuracy

of Table 32.

8.9.1 Positional Accuracy of Holes Positional tolerance
of finished holes to the design position dataall be < +

0.3%, excluding via holes.

11


https://iecnorm.com/api/?name=1369143bdb76c3c72ea84176090827a9

IPC/IJPCA-6202

Copyright © 1999, IPC; 1999, IEC

February 1999

I
Chip-off
I
/ I: -
! > | /:/I
<
MU Ch|
IPC-6202-24
N\
Figure 24 Chip-pff
Table 22 [Thermosetting Adhesives on Surface Tabléwldu ot hes e
Level Thermosetting Adhesive on Surface Level @Sldt}e\ of Atfesive
land2 Cured adhesives, chips of coverlay, 1and2 N \%e \bl%iz}and the numiper of
covercoat, or fibers stuck with adhesive residues/shall be as follpws:
hard on the surface is acceptable, provided s than the size of adhesive
they do not fall off when rubbed with an or fewer per produdt.
applicator lmpregnated_ with |so_propyl . or 0 mm less than the size of gdhesive
alcohol. Where total thickness is specifi - five or fewer per product
the thickness including the adhesive o -
surface shall meet the requirement. \ 3 \ Thdre shall be no visible adhesive¢ residue.
3 There shall be no visible matter stuck wi
adhesive on surface. /_\
Table 23 Flux Residue on ?ﬁﬁa{e /\\ \ g ;%
Level Thermosetting Adhesive on Syrface
g R \w \S‘& \\ (1) Wrinkde (2) Crease
land2 When the surface i
applicator impregnated
alcohol, th ap jcator shall stamed
with flux re
3 There shall be 0 visihle \/
surface. (3) Kink IPC-6202-25
\/
Tablg 2 tal Wde Figure 25 Protrusions and Dents on Flexible Printdd
(Sclder A m|nu er, J) Board
esh Metal Powders (Solder
Level lu \ , Copper, Etc.)
1 Easily ovable\mets powder (removable
within_enewinute With ultrasonic cleaning)
is acceptable. acceptable size and the
nimber of metal powders shall be as
follows: IPC-6202-26
For 0.1 mm less than or equal to the Figure 26 Bow and Twist
powder diameter <0.3 mm: three or fewer
per product. 8.9.2 Registration of Hole to Land The minimum sol-
For 0.05 mm less than or equal o the derable land width (g) of finished lands shown in Figure 27
powder diameter <0.1 mm: 10 or fewer per hall be >
product. shall be 20.05 mm.
2 There shall be no visible metal powder
residue. 8.9.3 Registration of Coverlay (or Covercoat) to Land
3 There shall be no metal powder residue The covering (r) of coverlay (or covercoat) on the land
detectable with magnification 10X. caused by misregistration, as shown in Figure 2&ll be

<+ 0.3 mm for an external dimension <100 mm, astll
be < + 0.3% of the external dimension for an external
dimension of=100 mm.

12
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Table 26 Tolerance of External Dimension

Level Tolerance of External Dimension
1 and 2 Tolerance of the external dimension of the
product:
For product size smaller than 100 mm: +
0.30 mm

For product size 100 mm or larger: + 0.3%

3 Requirements shall be agreed between
manufacturer and customer.

Table 27 Requirements for Holes

Table 32 Minimum Distance between Bo
and Conductors

ard Edges

Minimum Distance between

Board Edges

Level and Conductors
land2 The minimum distance between board
edges and conductors shall not be <0.5
mm
3 The requirements shall be agreed upon

between manufacturer and customer.

eter of the printed circuit or stiffener, whichever is smaller,

by 0.3 mm or more. At the same time,

the difference (D -

of paragraphs 8.4.1, 8.4.2, and 8.4.3, the
requirements shall be agreed upon by
manufacturer and customer.

Table 28 Requirements for Vias

Level Requirement for Vias
1 Minimum hole diameter after plating shall
be 0.5 mm, and the tolerance shall be
<+ 0.08 mm.
2 Minimum hole diameter after plating shall
be 0.4 mm, and the tolerance shdll
<+ 0.08 mm or less.

manufacturer and customer.

Table P9 Conductor Widths a Tolerw%) “

Designed| Conductor Width \ \I‘Q{érance \
<0.10 < + .00

20.10 and <0.30 N0 008 N\ O\
2030and <050 > K < <3010

2050 4 NR0%

Table 30| Conducto@éﬁ}h&e&@e\}}ran%s (mm)
Desigped Copductar
Clearange lerance

ZEA AN <+0.05
20[1000 03N\ N S <008

>0.30 \ <+0.1

3 The requirements shall be agree%wee}\

Table 31| Tolerance of Distance Between Hole Centers

Level Requirement for Holes Q) hetween the hole diameter (D) and
landp | Paragraphs 8.4.1, 8.4.2, and 8.4.3 shall shall meet the tolerance Teguirementfd
apply. D)
3 When the requirements exceed the scope '

of Pressure Sensitivg
(Including Adhesive S

e FPC and stiffener (including adhes
wn in Figure 31shall be < + 0.50 nj

the discrepancy (s)
r the hole diameter

discrepancy (j)
e FPC, as shown in
pf Table 33.

Conductor Pat-
tline to conductor
Table 34.

b or Heat Acti-
queeze-Out) to

The discrepancy
(vV)N\af pressure sensitive or heat activated adhesives from

ve squeeze-out), as
m. The registra-

jon of adhesives at component holsball meet the

requirements for the tolerance of the h

8.11 Plating Thickness of Copper B
Holes The plating thickness of copq
holes shall be 0.015 mm on average,
thicknessshall be 0.008 mm.

9 TESTING OF ELECTRICAL PERFORMA

The electrical performance of the FP{
accordance with JIS C 5016. The tes
ments are shown in Table 35.

10 TESTING OF MECHANICAL PERFORN

ble diameter.

lated-Through
er plated-through
and the minimum

NCE

hall be tested in
items and require-

IANCE

Tolerance of Distance Between Hole
Level Centers

1and 2 Tolerance for distance <100 mm shall be
< + 0.30, and for distances of =100 mm,
shall be <+ 0.3% of the distance between
hole centers.

3 The requirements shall be agreed upon
between manufacturer and customer.

8.9.4 Registration of Stiffener to FPC

8.9.4.1 Registration of Holes The discrepancy (s)
between holes of the stiffener and the flexible printed cir-
cuit, as shown in Figure 2%hall not reduce the hole diam-

THe mectanica performance of FP 6t
accordance with JIS C 5016. The test
tions are shown in Table 36.

11 ENVIRONMENTAL PERFORMANCE
The environmental testing of FPGHall

all be tested in
items and specifica-

be performed in

accordance with JIS C 5016. The test items and require-

ments are shown in Table 37.

12 MIGRATION

The requirements for migratioshall be
manufacturer and customer.

agreed upon by

13
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(@) In the case of without coverlay (b) In the case of with coverlay
(or covercoat) (or covercoat)
\ d
~ Hole
/ , Land
\/ Coverlay (or covercoat)
IPC-6202-27
Figure 27 Misrepistration of Hole and Land /\(
N

~— covergoat

Figure 28 Misrepistration of Land and Coverlay (or Cover )

— Hole

L Land FOOtF@ N7/
Coverlay or
coverco)ét Coverlay or 5 s

I

ble/33 Allowable Misregistration of Outline

Plain view| Level o
( Hole location orflexib x\ > eve olerance
. N ) 1 <+0.5 mM
— 7 — 2 <+0.3mnp
3 <+0.2mnp

Table 34 Registration of Punched Outline tg
Conductor Patterns

- —
1 Level Requirements for Registratiof
(Sectional vig 1and 2 _The edges Qf the board outline shpll not be
IPC-6202-29 in contact with conductors, except|for

plating lead(s), isolated land(s), and

Figure 29  Regig conductor(s) for mechanical reinfofcement.

3 The clearance between the outling edges
and the conductors shall be =0.1 mm.

lexible printed board
| / 14 CLEANLINESS
i _ o Extract with a mixture of 75% isopropyl alcohol and 25%
: “ ~—___ Reinforcing material distilled water, measure the electrical conductance of the
extract, and convert the measured value into the chlorine/
IPC-6202-30 ion concentration. A FPGhall not contain more than 1.2
pg of chlorine ion per 1 cm of the printed board.

Figure 30 Registration of Outlines
13 CHEMICAL RESISTANCE

There shall be no swell or delamination when tested in
accordance with JIS C 5061, paragraph 10.5. Also, there
shall be no significant damage of symbol marks.

15 FLAME RESISTANCE

Flame resistancshall be tested in accordance with JIS C
6471, paragraph 9.1 (Flame Resistance). A BR@ll meet
the requirements of JIS C 5017, paragraph 3, item 10.

14
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I

27,

Pressure sensitive or

heat activated
adhesives

Flexible printed board

7/

7 %

%\R&inforcing Material

l—

IPC-6202-31
Figure 31 Registration of Pressure Sensitive or Heat Activated Adhesives from Flexible Printed Board and Stiffener
(Including Adhesive Squeeze-Out)
Table 35 Electrical Properties of Flexible Printed Boards /\
Item No. Iltem Requirements Test M\Qod (JIS C 5016)
9.1 Conductor resistance Shall be agreed upon by ral Jonductor
manufacturer and customer /\ |sta e)
9.2 Insulation As received >5x 108 Q ragr \Y\B/(I sulation
resistance of (\ sta e, styface lgyers)
surface layers After humidity test | Level 1: shall retain the €lectrical \ﬁer rag\aﬁh 9.4 (Tpmperature and
functions \ humidity cycling test)
Level 2: =1 x 108
Level 3: 25 x 107 Q
9.3 Dielectric withstanding voltage of There shall b ashoverWhen /P)er paragraph 7.5 (Oielectric
surface layers 500 V ac ;s’ap Ile withstanding voltage,|surface layers)
9.4 Open circuit he re >5 ofim sh Il be Per paragraph 7.7.2 {Circuit
decidéd as “Qpen*! continuity test)
9.5 Short circuit e&ohms/shall Per paragraph 7.7.1 {Circuit isolation

S mm

vk

test)

* Not necess

uct performance

Iexnble Printed Boards

rily consistent with the threshold values of test equipmg d ORjU ng pr
n PrQp tles (o)
\k

Item

No. Item’\ ro eqmrements Test Method (JIS C|5016)

10.1 Peel strengt éqnducto}g EO\AN/mﬁ}) Per paragraph 8.1 (Peelf strength)

Caoyerlay >0.34 N/twfn Specimens bonded on the shiny side of
the copper foil having a width of 10 mm
shall be tested in accorglance
paragraph 8.1, method B.
tiffspers ’fhermosetting adhesives: Specimen bonded on the¢ base film
0.34 N/mm _having a width o_f 10 mmp shall be tested
N Pressure sensitive adhesives: in accordance with paragraph 8.1,
N 20.15 N/mm method B,

10.2 lairf holes Level 1: Not specified Per paragraph 8.2 (Pull-put strength for
Level 2 and 3: =0.34 N/mm plain holes) and 8.3 (Pufl-out strength

for footprints)

10.3 ||Plating“adhesion There shall be no plating portion Per paragraph 8.4 (Plating adhesion)
removed.

10.4 | Solderability The well-wetted area shall be more Per paragraph 10.4 (Solderability)
than 95% of the total coated area. This
does not apply to FPCs with polyester
base film.

10.5 Flexural endurance FPCs with coverlayer shall endure Per paragraph 8.6 (Flexural endurance)
repeated flexing with the radius and rate | The rate of 1000 cycles/minute or higher
of flexing agreed upon by manufacturer | is preferable to save time for the test.
and customer.

9.4 Bending resistance The FPC with coverlayer shall endure Per paragraph 8.7 (Bending resistance)
repeated bending with the radius, load,
and number of bending cycles agreed
upon by manufacturer and customer.

15


https://iecnorm.com/api/?name=1369143bdb76c3c72ea84176090827a9

IPC/IJPCA-6202

Copyright © 1999, IPC; 1999, IEC

February 1999

Table 37 Environmental Tests and Requirements

Item No. Item Requirements Test Method JIS C 5016
1.1 Temperature cycling Shall meet the requirements before Per paragraph 9.1 (Temperature
and after the tests for the items and | cycling)
conditions agreed upon by
manufacturer and customer
11.2 Humidity test Stationary Same as 11.1 Per paragraph 9.5 (Humidity test,
condition stationary condition)
Temperature/ Same as 11.1 Per paragraph 9.4 (Humidity test,
humidity cycling temperature/humidity cycling)
11.3 Thermal shock High temperature | Same as 11.1 Per paragraph 9.3 (Thermal shock,
dipping low temperature/high temperature
cychng)
Low temperature/ | Same as 11.1 Per paragraph (Therma] shock,
high temperature rature
cycling (N
114 Theral shock resistance of copper The change in resistance of er raphlQ.R (Thexmial shock
plated-through holes plated-through holes shall not resistagcenof\copperylaggdithrough
exceed 20%. /“Tholes)
16 MARKING, PACKAGING, AND STORAGE 16.3.1 Pac P %ﬁng hMeet th

These should
and customer.
guidelines.

16.1 Marking g
(1) Product ng

(2) Name of mpanufacturer or manufacturer’s cod

16.2 Marking g

(1) Product tyf
shall be m

(2) Product ng

n Products

n Package

me or product’s code name

(o]}

normally be agreed upon by manufacturerments of Tabte 38.
The items in 16.1 and 16.2 are given just as ;a{)le

uiremgnts for Packaging

Requirements

{ 1 roducpshall be packaged so that the
< rogie€t may not be damaged duripg

trayisportation.

me

In addition to the requirement for level 1,
humidity shall be controlled durin
at room temperature.

storage

In addition to the requirement for level 2,
any requirements agreed upon by
manufacturer and customer shall
incorporated.

be

e require-

(3) Number off products 16.3.2 Storage FPCsshall be stored in a noom that is
(4) Production lot number 0r equipped with a suitable humidity-controlling device.

N f f R ] .
(5) Name of manufactur 16.3.3 Handling An example of a handling instruction

manual is shown in the following. This example has been

16.3 Packaging ) . .
written for the purpose of preventing accidents caused by

the handling of FPCs by customers.

16
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Appendix |
Example of Handling Instruction Manual
Handling of Polyimide-Based FPC

1 STORAGE AND HANDLING

The difference in drying time depending on the composi-

Wipe off moisture and/or chemical substance(s) that have tion of FPC or patterns is caused by the difference in mois-
attached to the product surface during storage and/or han-{ure removal time from polyimide and/or adhesive layers.

The tarni
approxim
temperat
plated an
mately on

2 COMP
EQUIPME

Power to

appropriately adjusted. Too intensive power

materials

3 SOLDE

3.1 Pre-T
FPCs an

may readi

change whep vk
reflow fuijnace or @'
PC to remove

perature

of the FH
added ag
assembly

Dependin
pre-dryin
mended:

ion of the product.

5h protection coating on conductors is valid for
htely six months after production in a room where
ire and humidity are controlled, whereas the
 cream-solder-coated surface is valid for approxi-
e year.

should be stored jq a moi
which can prolg f

on the typ
out mapua

DNENT MOUNTING AND INSTALLATION TO
NT

tighten screws and caulk metal plaségsll be

e FPC, the following
Table 1 are recom-

Appendix Table 1 Recommended Pre-Drying Conditions

the soldering te
y time is too long, separation or blistering

ay occur. Also, if the FPC

RING . . .
parate. Suitable soldering condition
reatment Polyimide ysed as a ding to the circuit pattern and the

»“such as goggles should be worn to
M- scattered fine solder balls and flux.

he componendf disposing industrial wastes. Do not
wastes underground or in the sea withput permission.

re- dr|ed FPCs, when left in a normal environment (air-

ithin the same day.
hext day, the FPC
pag. Put silica gel,
b for soldering to

e manth, (thexpergd may vary depending
i and sgal. When you carry

, after leaving the

\ore days after reflqwing, one hour or

mperature is too

is bent or pressed

¥th an iron while being heated, the land may

s must be selected
working location.

Idering. Protection
prevent burning by

to the specified way
incinerate or dump

FPC Pattern Composition Stiffener Material Pre-drying Temperature Drying| Time

Single-sidg Fine patterns only (such | None 80°C > B0 minutes
as signal fines) Film 80°C = One hour

Glass/epoxy board, etc. 120°C > One hour

Double-sided Fine patterns only (such | None 80°C > 30 minutes
as signal lines) Film 80°C > One hour

Glass/epoxy board, etc. 120°C > One hour

With wide patterns None 120°C > 30 minutes

(such as ground lines) Film 120°C > One hour

Glass/epoxy board, etc. 120°C > Two hours

17
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Appendix Il

Explanation on JPCA Performance Guide Manual for Single-
and Double-Sided Flexible Printed Wiring Boards

This explanation does not constitute a part of this speci-
fication, but is just to help the reader understand what is

(The item numbers are those in the text.)

written in the text and the related issues.

Il. Supplemental Explanation on Each Specification

5 PERFORMANCE LEVELS: CLASSIFICATION OF SPECI-

I. Way to comp
pared JPCA-F
of Flexible P
requirements f
had not been
standard was:

* To specify thd
 To avoid unn

ference of co
tomer on the

« To pursue co
e To further ad
« To fulfil the c

The content of
“Single- and
Boards,” which

JPCA Perform
step to the fin
based on the
the draft stage

FC-250. The o
followed that o
the “classificat
in JPCA-FCO03
sification” was
hand, the clasq
IPC, was base
and the classifi

etion of this document In 1992, we pre-

C03, “Specification for External Appearance
inted Wiring Boards,” to establish the = i
br the external appearance of the FPC, whichtion of specification itgr

specified at that time. The purpose of thatgccordance with the I.
is done so the cl

LEVELS
Since the FPC is a type gf'tRe printed\board

P most common external appearance

pcessary disputes generating from the dif-
hcepts between the manufacturer and cus-
external appearance of FPCs

5t performance
ance the technology of FPCs

, . 7PC used for an applicat
bnsumers’ expectations

subject to repeated flexi
pecial specification, such as, “Thq

Ance Guide Man
al IEC Standard P
)reliminar 2 tions)
we adoptedthes

Flexural performance (for applications
disks, floppy disks, and printers, which 3
flexed)

3. Cleanliness (including hard disk contamir]

Surface treatment (for FPCs mounting
nents)

! agteristics of the printed board,qyera|l dependency in quality (reliability) and
cationm was applied uniformly to all the items i requirements. Consequently, each FPC

PRMANCE

the classifica-
e guide is in
d boards. This
h the conven-
standards in

ctives require
icular portion
vel of perfor-

on where the
ng sometimes
Hrall be no

fine connec-

such as hard
ire repeatedly

ation issue)
COF compo-

unique in its
cost on spe-
can't have only

hoarA T

of the printed

vivicipv

o comatimane oAl o A b s . .
TS SETETTE S BRI R e BRI T one overall flevel,” whereas each specification item has its

application that could be met with a regular class into a g, “level,” and we can select a specific portion with a

higher class, which was quite unpractical.

In the presen

changed to “level,” which is based on the level of the

required perfor

can be assigned Level 1, Level 2, or Level 3, while we

decided that e
one of these le

t document, the term “class” has been FPC to use it for a certain application.

L 7.5.1.2 Nicks and Pinholes on Conductors
mance only. In principle, the whole product

ach specification item can also be assigne

vels from the more practical standpoint. This and/or soldering).

certain “level” different from other portions of the same

These are

used to judge if the FPC can be used without any trouble
d’n its function (e.g., at the time of component mounting

may be an unusual concept as a standard; thus, we alsdVe added requirements for defects on lands, since troubles
changed the name of this document to “performance guide actually occur there and no requirement has been specified

manual” so that it can be applied more flexibly.

to date. The value 10% used in the specification is the most

18
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common value, which has been used in the agreement ofg.2 External Dimensions External dimensions were

manufacturers and customers. changed to meet the current levels.
7.5.1.3 Extraneous Copper Between Conductors and 14 CLEANLINESS
Spurs and Nodules of Conductor in Open Area We Non-volatile residues (NVR), organic silicone, and ion

added requirements for this item, since this is the phenom-contamination (including chlorine) are the new problems
enon actually occurring. The value 0.125 mm was Speci- for hard-disk drives (HDDs); thus, the manufacturer and
fied, assuming there is no problem on electrical properties. ¢ stomer are reaching agreements to carry out analyses

_ N based on FTIR and ion chromatography.
7.5.3.4 Foreign Matters In the conventional specifica-

tions, a non-conductive foreign matter has been assumed to;6 3 > storage Pre-drying conditions after storage were

never crgss-over rhrpp paﬁ‘prnQ’ \I\IhPI’P.’—‘IQ fhp "—‘lQQllmlhflnn I%:Cal :y ;Ild;batcd tU Illailltaill thC hcat 1 SlStanCE In SOlder-

no more practical for the dense patterns currently used, sojng,
we chanded the specification to absolute sizes.

7.5.4.1.1 |Gold Plating The item for wire bonding use

@%
B

19


https://iecnorm.com/api/?name=1369143bdb76c3c72ea84176090827a9

Copyright © 1999, IPC; 1999, IEC
IPC/IPCA-6202 February 1999

Appendix Il
Japanese Industrial Standard (JIS) Test Methods

JIS C 5016-1994 Test Methods for Flexible Printed Wiring Boards
JIS C 5017-1994 Flexible Printed Wiring Boards - Single-Sided, Double-Sided
JIS C 5603-1993 Terms and Definitions for Printed Circuits

JIS C 6471-1995 Test Methods for Copper-Clad Laminates for Flexible Printed Wiring Boards

JIS C 6472-1995 Copper-Clad Laminates for Flexible Printed Wiring Boards (Polyester Rolyimide [Film)
JIS C 6512-1992 Electrodeposited Copper Foil for Printed Wiring Boards
6

JIS C 6513-1996 Rolled Copper Foil for Printed Wiring Boards

5
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JIS C 5016-1994
Test Methods for Flexible Printed Wiring Boards

1 SCOPE

This Japanesindustrid Standad specifies tes method for
single and double-sidd flexible printed wiring boards
principally useal in electronc apparatusregardles of the
manufacturig methal (hereafte, referral to as flexible

3 ATMOSPHERIC CONDITIONS FOR TESTING

3.1 Standard Conditions Unless otherwie specifial in

the detailed specification the tess shal

be carried out

unde the standad atmosphen conditiors specifie in 5.3

of JIS C 0010 (1 50C to 35°C 25% RH

o0 75% RH, and

printed b

Remarks| Multilayer flexible printed boards and flex-
rigid printed boards are excludel from this Standard.

sle)
aras):

1.1 Cited|Standards

JISB 71%3
JISB 7503
JISB 7507
JIS C 0010

Toolmake’s Microscopes
Dial Gauges
Vernie, Dial and Digital Calipers

Environmenth Testirg Pat 1. Gener& and
Guidance

JIS C 0022
Pat 2: Tests Ted Ca Danp Hé
State

JIS C 0028

JIS C 1192
JIS C 1303

JIS C2110 Testi

Solid |
JIS C 5603
JIS C 64711

JIS K 590
JIS K 810
JIS K 8889
JISZ 152

421 Preparation of Specimen The sp4
prepare as specifie in 4.11 or 4.1.2.

Car shal be taken not to make the surfg
mers dirty (i.e., oils, sweat etc) during h

4.1.1 Method by Sampling The spe
samplel from flexible printed boards for 4
sha ard dimensiors are specifi@ in the
cation the samplel ones shal be cut so t
are not affected.

If tes coupors are provided they may be
mens.

is any dispue on
tions or if there

de the standard
de atmospheric

ifiors unles any

nditiors shal be
specifia in 5.2
50% RH to 70%

cimes shal be

ce of the speci-
andling.

cimes shal be
ictud use If the
detailad specifi-
he performances

sal as the speci-

4.1.2 Method by Test Pattern The sped

imes complying

JIS Z 3282
JISZ 3283

Sott Solder
Resh Flux Corad Solders
1.2 International Standards

IEC 249-1 (1982) Base Materiak for Printed Circuits
Pat 1: Tes Methods

IEC 326-2 (1990) Printed Boards Pat 2: Tesd Methods

2 DEFINITIONS

For the main terms usel in this Standardthe definitiors in
JIS C 0010 ard JIS C 5608 appl.

to the ted patten of 4.2 shal be preparé from the same
materid and by the sane manufacturig methal as thos of
the flexible printed boards intendel to be tested.

4.2 Shape and Dimensions of Test Pattern The shape
ard dimensiois of the teg patten shal be as illustrated in
Figure 1, Figure 2, Figure 3, Figure 4, Figure 5, Figure 6,
Figure 7, and Figure 8.

5 PRECONDITIONING

The specimes shal be allowed to stard unde the standard
conditiors for 24 hours + 4 hours for preconditioning.
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17.5 25
25 [ .25
5
g
[*]
S
318|8
Q| O
Q| O
125]1.5
19
A > —
208 | A B | 9 i
(/
/AN 165 (Coverlay) 5
[/ [ > 180
10.16 )
12.96 \)\/
IPC-501i

17.511.5
119, |

IPC-5016-3

Figure 1 Specif
Resistance

he n for Voltag e Proof and Insulation

mele for Resistanc e to Flexure

-

Hnn

110

120 (Coverlay)
130

IPC-5016-4

Figure 4 Specime n for Resistanc e to Fold

6 TESTS FOR APPEARANCE, MICROSECT

DIMENSIONS

6.1 Appearance

ON, AND

In the appearanetest confim the kind

of flexible printed boad and examire the appeprancefin-
ishing, pattern etc. by compariry it with the detgiled speci-

fication with the naked eye or by mears of a ma

nifie with

10

10

230

Lateral Direction

IPC-5016-2

Figure 2 Specime n for Peel Strength

a magnification 3X to 10X.

In the case of observig the finished stake of the specimen
usel for the microsectionit is recommende to embel the
specima in epox or polyeste resin sd the resin cut the
patt of the specima to be observedgrind the cut surface,
then examire the grourd surfa@ by using a microscope
with a magnification of approximatel 250X.

6.2 Microsection

In the microsectio test examire the

plated-throug hole (PTH), conducte, internd conditions,
appearancedimensions etc. in accordane with the

detailed specification.
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IPC-5016-5

Specime n for Electrica | Resistanc e and Cuxren j\Ptoo o\f\E’)afed-Throug h Hole and for Resistanc g to Thermal
Shock of Copper Plated-Throug iHo
"W The microscop shal be capabé of meafsurig the thick-

nes of plating with an accurag of 0.00L yjnm or bette, or
athicknes measurig apparats at leag eduivalem in accu-

racy.

6.2.2 Materials The materid shal be mold release
agents patting resins abrasie cloth (#18Q #40Q #1000,
etc.) abrasie pape (#18Q #40Q #100Q|etc.) and abra-
sives (almina chromium oxide, etc.).

6.2.3 Preparation of Specimen The $ampk shal be
carefully cut in an adequat size not to givie damag on the
observimg portion, and patted using a suitgbk patting resin.
Coarg grinding of the specima shal b¢ carried out by

Figure 5
>
N
NV NIV
Copper pp
N N ~ - v
< o
@
N
10 opper
il
<
60 !
IPC-5016-6

Figure 6 Specimen for Resistanc e to Solder Heat and
Resistanc e to Chemical (for base material , cover lay and
cover coat)

6.2.1 Equipment A grinde and a microscog with a
specifiel magnification range from 100X to abou 1000X
shal be useal as the equipment.

using the abrasiwe cloth or pape;, startirg from coar® grain
size then moving to finer ones Fine grinding shal then be
carried out on the felt of a rotary grinding machire with the
abrasie poured The polishal surfa@ shal fall within 85°
to 95° to the layer.

When the thicknes of plating in a through hole is mea-
sured the diamete of the hole appearig on the microsec-
tion shal nat be <90% of the diamete of the hole previ-
ously measured.

If it is necessarto make the bounday of the plating clea,
etchirg shal be carried out after the grinding.
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Figure 7 Specime n for Resi ¢

Resistanc e to Chemical (for base
covercoat)

6.2.4 Test Infhetes
detal specificali i
nification.

6.3 Dimension|Test

6.3.1 Outline

@

6.3.4 Position of Hole

6.3.4.2 Measurement

A B 4 25 2 25
4 25 2 25
<t
Q o © (-]
) Copper Foil Copper &
8 -
o o o Foil
o]
f° g
Front 4 o N I
I 1°
$0.8 : ; 10
1 ! N
(Copper Plated- E H
Through Hole) !
) R S < N
c 60 D /\\50 \ \
A B \/
o ihe ths 0.2xmmx 0.1
A IPC-5016-8
N .- 4 s
! i to Solderin g{Heat and
o © 0o o H H .
! H marking)
¢ o o_o | 1
Copper Foil || V& .
R : Measue the thicknegs or total
o o o o ! E hm.
Rear ||  pP——— o
(Perspective
Drawing)
[Te] . pn
o magnifier
f 0.0L mm
/V
(o]

6.3.4.1 Equipment The equipmen shal be alcoordinate
measurig apparats or a toolmake’s microscde with an
accurag of 0.01 mm or bette or equivalent.

To measue the relative position of a hole to fthe lattice,
hold the flexible printed boad and measuye the dis-
tane from the referene hole or referene ppint on the
lattice of the flexible printed boad to the hole to be

measurd :\Inhg the X ard Y axis.

6.3.1.1 Equipment The equipmen shal be the toolmak-

er's microscope specifiel in JIS B 7153 or equivalent.

(b)

6.3.1.2 Measurement Measue the lengh and width to

the neares0.05 mm.

6.3.2 Thickness

6.3.2.1 Equipment The equipmen shal be the dial
gauge readirg in 0.00L mm, as specifiel in JIS B 7503 or

equivalent.

In the case of measurig the position of a hole from an
optiond hole hold the flexible printed boad by means
of a suitabke methal for the purpog and measue the
distane from the sad optiond hole to the hole to be
measured.

6.3.5 Conductor Width and Minimum Spacing Between
Conductors

6.3.5.1 Equipment The equipmen shal be a reading

micromete with an accurag of 0.01 mm or bette or

equivalent.

4
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6.3.5.2 Measurement Hold the flexible printed boad by
mears of a suitabk methal and measue the projected
dimensiors of the conducte width and the minimum spac-
ing betwea conductors.

6.3.6 Conductor Void and Residual Conductor

6.3.6.1 Equipment The equipmen shal be as specified
in 6.3.3.1.

6.3.6.2 Measurement Measue the dimensios of the
conducto_void in the conducte pat amd thos of the

6.3.10.3 Test Using a magnifig, examire the misalign-
mert of the coverlay ard the exposé conducto, (i.e., land)
for the existene or non-existene of an air gap or foreign
matte remainirg in the ggp between:

» The coverlay and the conducte, or

e The ba® film ard extrusion of coverlay in accordance
with the provisiors of the detailed specification.

7 ELECTRICAL PERFORMANCE TEST

7.1 Resistance of Conductors

residu cpnducto in the insulatin patt alorg the longitu-
dind and |aterd direction of the conductae.

6.3.7 Land Dimensions

6.3.7.1 Efuipment The equipmen shal be as specified
in 6.3.4.1]

6.3.7.2 Measurement Measue the projectel dimen-
sions.

6.3.8 Land Width

6.3.8.1 Efiuipment The equipmen shal be
in 6.3.4.1

6.3.8.2 M
(w) betwaea the inside wall of t
land, as shown in Figure 9.

6.3.9 Thigkness of /Platiny
Carly out|the meas

in accordpne with 6.2 uging t
tion 4.

6.3.10 Cd

6.3.10.1 Kq
be useal ad

6.3.10.2
flexible p

Epedimen e/Specima@ shal be aportion of
inted’boad whetre the coverly is applied.

7.1.1 Equipment Th¢ equipmeiyshial be the one
employirg the volta four-termind method)
as illustrated in Fi t The currert shall
be a DC current.

Specimen
\) \\“OX ; )
|_Supply |

: Ammeter specified in JIS C 1102

@ : Voltmeter having sufficiently high
internal resistance compared wit
the resistance of test circuit

=

IPC-5016-10

Figure 10 Measurin g Equipmen t of Conddctor
Resistance

7.1.2 Specimen The specima& shal be a conducto as
long and narrav as possibe and shal qomply with the
detaila specification.

7.1.3 Preconditioning The preconditiopiy shal be as
specifia in Sectio 5.

(1) Non-Plated Hole
w

2.

(2) Plated Hole
w

-

NANNNNN
[ |

XL

IPC-5016-9

Figure 9 Land Width
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7.1.4 Test Take car to avoid the influences due to con-
tacting the methal of the probe and hed generatio by
measurig currenf measue the resistane value within +
5% by mears of the methal shown in Figure 11.

7.3.3 Preconditioning The preconditioniig shal be as
specifia in Sectim 5.

7.3.4 Test Pas the AC or DC current specifi@ in the
detaila specificatio for the specifiel duratin throuch the

Figure 11 Meadurin g Method of Conducto r Resistance

7.2 Resistance of Plated-Through Hole

7.2.1 Equipmept The equipmen shal be as specifia in
7.1.1.

7.2.2 Specimep The specima& shal be the s
part of the fleXible printed board tes coupon or thetest

7.2.3 Preconditi
specifie in Seqtio 5.

7.2.4 Test Take car to avoid the i

tacting the methal of the probe a
measuriig curfent then easue\the resistaie va

within £ 5% by|the methal sh igure 12

7.3 Current Pr

7.3.1 Equipme
powe supply t
ammete, ard a

@ shal be the specifial part

7.3.2 Specime
rl‘ inthe flexible printed board teg pattern,

of the conduct

specifie conducte, then measue the temperatue rise.
Current Terminal
7.4 Current Proof of Plated-Through Hole
Voltage Terminal l . .
7.4.1 Equipment The equipmen shal be a DC or AC
% 1 powe suppy tha can pas the ted currert of 7.44 and an
ammete
| L
\1 7.4.2 Specimen The specirge shal [Hs of the
Insulating flexible printed board te patten of
Material .
Figure 5.
IPC-5016-11
7.4.3 Preconditidping hal be as

specifia in Sett

B continu-
he or non-

ete of the

ampl e of Test Current Versus Hole Diameter

Diamé;erofhole mm| 06 | 08| 10| 13 [|16 | 2.0
Test€urrent Al 8 [ 9 | 11|14 |[16] 20

7.5 Voltage Proof of Surface Layers

7.5.1 Equipment The equipmen shal be the circuit
breake specifi@ in 6.2 (Circuit Breakej of JIS|C 2110 or
equivalent.

7.5.2 Specimen The specim& shal be the flexible
printed boad or the ted patten of Figure 1.

For double-sidd flexible printed boards twd kinds of
specimen (i.e., one in which the conducte |patten is
formed on the front surfa@ and the othe havifg the pat-
tem on the rea surfacg shal be prepared.

etc.

Current Terminal 0—1 1—0 Voltage Terminal

I

Insulating Material

CurrentTerminal o— Lo Voltage Terminal

IPC-5016-12

Figure 12 Method for Measuremen t of Plated-Throug h Hole Resistance
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The specima tha causs mechanich damage flashove,
sparkove, or dielectric breakdow in this teg shal not be
usel for othe tests.

7.5.3 Preconditioning The preconditioniy shal be as
specifi@ in Sectin 5.

7.5.4 Test Apply the voltage specifia in the detail
specificatimm as aDC voltage or a pe& sinusoiddAC volt-
age at afrequeny 50 Hz or 60 Hz to the specifiel patt of
the printed board Rais the applied voltage gradualy to

the specifiel-voltage-in-aboufive secondsmaintab—the tion of the circuit is maintained.

voltage fof one minutg then examire for the existene or
nonexistgne of suc abnormalitis as mechanichdamage,
flashove, [sparkove, and dielectrc breakdown.

7.6 Insulation Resistance of Surface Layers

7.6.1 Eqyipment The equipmem shal be the high insu-
lation res|stane meta specifiel in JIS C 1303 or a stan-
dad resigtancea universé shunt and agalvanometecali-
bratal to an accuray of + 10%.

7.6.2 Specimen The specima shal be thé\flexib
printed board tes coupon or ted patten O
which hag no coverlgy or covercoat.

For double-sidd flexible printed boards two ki
specimeg (i.e, one in which the
formed or

7.6.3 Preonditioni
specifi@ in Sectim

7.7.1.4 Test Verify the absene of conductive connec-
tion betwea specifi@ parts of a conductie patten of a

flexible printed boad tha were intendel to be unconnected
in accordane with the relevan specificatio (i.e., artwork,

ted datg detal specificationetc.).

Apply the teg voltage specifial in the detailad specification
acros the specifial positiors of the conducto patten to be
testel and obtain the resistane from the currert passing
through the conductors If the measurd resistane is not
less than the minimum specifiel valug conside tha isola-

ication and per-
e as specifi@l in

consi¢ of a cur-
resistane mea-
tricd connection
to pattern.

be the specified

2.3 Preconditioning The preconditipnirg shal be as
fiel in Sectio 5.

.7.2.4 Test Verify the establishmenof|electrica conti-
nuity throudh the specifiel joints of a conductie pattern in
accordane with the relevant specificatipn (i.e, artwork,
ted datg detal specificationetc.).

Pas the teg currert specifia in the detal

lal specification
juctive patten to
he potentid dif-
Asurd resistance
valug consider

7.6.4 Test Apply a throudh the specifi@l positiors on the cong
voltage fof one minut be testel ard obtan the resistane from f
tance with feren® betweea the two points If the me

does not exceel the maximun specifiel
7.7 Electfi

7.7.1 Tegt for Cirsyit Isolation

7.7.1.1 Eguipment The equipmen shal consig of a

tha continuity of the circuit maintained.

The teg current duratian of the current fand the permis-
sible maximum resistane value shal be a$ specifi@ in the
detaila specification.

voltage suppl—tha—can—applythe-tes—voltageresistance
measurig apparatusand probes to hawe electricd connec-
tion with the specifi@ positiors on the conducteo pattern.

The voltage supply shal allow current observatio and
shal hawe afunction to limit the currert within the current
capaciy of the ted circuit to avoid the heating.

7.7.1.2 Specimen The specim@& shal be the specified
pat of the flexible printed board.

7.7.1.3 Preconditioning The preconditionig shal be as
specifi@ in Sectin 5.

8 MECHANICAL PERFORMANCE TEST
8.1 Peel Strength of Conductor

8.1.1 Classification of Test Methods The tes methods
for ped strengh of conductos are classifi@ into the fol-
lowing two methods:

8.1.1.1 Method A In this method the coppe foil is
peelal 90° to the surfa@ from which the coppe foil is
removed Unless otherwie specified the teg shal be ca-
ried out in accordane with this method.
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8.1.1.2 Method B In this method the coppe foil is
peelal 18C° to the surfa@ from which the coppe foil is
removed This metha may be usal subjet¢ to agreement
betwea the parties concernd with acceptane in such
case tha the bae materid is thin (i.e., the thicknes is less
than 0.05 mm and it is difficult to fix the specima to the
suppot so tha it will not cau® tenting or bre& due to the
peelirg load) or tha it is desirel to obtain the approximate

measurd values quickly.

8.1.2 Equipment

rolling direction) (i.e., four specimes in total) shal be
prepared For double-sidd flexible printed boards two
specimes from ead direction and ead side (i.e., eight
specimes in total) shal be prepared.

If there is astraigh conducte of adequat lengh and uni-
form width in the flexible printed board it may be usel as
the specima subjet¢ to agreemenbetwea the parties con-
cernal with acceptance.

8.1.4 Preconditioning The preconditioniy shal be as
specifia in Sectio 5.

8.1.2.1 Tensik
indication (the (
ity of the testd
tainad approxin
can continuous

8.1.2.2 Asup
to ke the an
specime surfa
90° + 5°, for ap

the equivalen flinction

8.1.2.3 \ernig
as specifia in J

8.1.2.4 Solde
in10.44toad
ling the temper
the tolerane of

8.1.3 Specime
manufacturd b
laminat for fle
two specimen

direction) ard laterd

teste with a £1% errar probability of the
eelirg load falls 15% to 85% of the capac-
, ard the cross heal speel can be main-
hatet 50 mm/minutg and a recorde that
j recod the peelirg force

pot exemplified in Figure 13 and Figure 14
ke of coppe foil peelirg direction to the

from which the coppe foil is removed
plication of methal A, or a suppot having

calipa with minimum readirg 0.05\mm
IS B 7507, or equivalent

perpendicula to

n 8.1.5.1

ecime in
accordane with S carry out

the ted in accg

\e’specima ve
hambe of an air

tically for
circulating
. Hold at

) PIApyromellitic acid polyimide film)
biphehy) tetracarbord acid polyinjide film).

conditions
24 hours + 4 hours then teg it as specifial in

After Immersion in Solder Maintain [the speci-
at 105C + 5°C for one hour or more ard quickly float it
on the molten solde specifia in 10.44 for 5 secong +1,
-0 secondsAllow it to stard unde the standad |conditions
of 3.1 for 24 hours £ 4 hours then ted it as specifi@l in
8.1.6 Past a maskirg tape on the coppe fojl surface,

immers the specimea in silicone oil resistamtolhed up to

el

Direction of Pull

Reinforcing Sheet
(t=0.50 mm/min.)

Double-Sided Adhesive Tape

Supporting Metal

Clamp Tune With Peeling Rate

Copper Foil

IPC-5016-13

Figure 13

Slidin g Suppor t for Measuremen t of Peel Strengt h by Method A (Peeling at 90°)

8
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Specimen End Clamp

Clamp ¢

Rotary Drum (diame;

R

mm)

IPC-5016-14

Figure 14

260°C or
solde on

Note: Th
board em

8.1.5.4 A
specima |i
take out t
allow it tg
four hour$
in the cad
from the
80°C + 5fC for 30 Ki
standad donditiors qf 3
out this te

As for th¢

as the alkali and the- propand specifi@ in JIS K 883 as
the alcoh| ard_carry ott'the teg as specifia in 8.16 on
all the chemieals.

©

igure 14, which can freely

specima with double-sid
Continuousy ped the coppe foil per
pirfae of the specima by 50 mm or 1
ing eithe of the abowe procedurs 3
load during suc procedures.

Use an adequat digital recordirg dev
value of the load at three or more po
ond, recod the averag value of ev
take the minimum value amoryg the a
obtainel as the ped load (N). Discad
load during the first five second to eli
shod pat at initiation of peeling.

Using an adequag anala recordirg d

h 90°)

e drum as illus-
otate ard firmly
H adhesie tape.
pendiculato the
nore by employ-
\nd measue the

ce let it read the
nts per one sec-
bly second then
verag values so
the values of the
Mminat the over-

pvice let it draw

the load continuousy as exemplifiad i Figure 15, Fig-

ure 16, and Figure 17, place a straigh
excludirng the overshoo portion wh
stabk on the chat (stabk pars of Fig

cdce on the part,
ere the load is
ure 15 ard Fig-

ure 16), and determire the avera@ Vi

alue of the load

8.1.6 Measurement The measurig metha shal be as
statel in 8.1.61 and 8.1.6.2.

8.1.6.1 Method A (Method of Peeling in at 90°)

(@ Measue the conducte width of the specimenthen fix
the specima to the tensike teste. At this fixing, to
ensue peelirg at 90° pase the reinforcing she¢ with
double-sidd adhesie tape as illustrated in Figure 13
(1) so slip or uneven force will not appea Use the
supportig metd as illustrated in Figure 13, which can
slide perpendiculato the direction of the pull being

(d)

(the averag value may be taken as the peeling load).

In this procedureif the mode of peelirg changs in

the procedue as exemplified in Figure 15, take the
minimum value amory the averag values of the load
estimatel at ead stabilized area as the peelirg load
(N).

If there is no stabilized area in the peelig mode as
exemplified in Figure 16, take the minimum load as
the peelirg load (N).

Obtah the values of the peelirg load (N) divided by

the peelirg conducto width (mm) on ead specimen

9
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Overshoot

.
T A AN A AN A A, Average

[ VVV'VVVVVYV 'YV M Load
Load

Stabilized Area

Specimen ’: ]\ Clamp

Copper Foil

N
!

Peel Distance = ——x

IPC-5016-15

Figure 15 Unifdr m Peeling Mode

High Peel Strength Mode

il

Low Peel Strength Mode

Aver
ad

Peel Distance

IPC-5016716

N
Figure 16 Non-Unifor m Peeling Nta‘e\/\ \

Load Peeling
Load

IPC-5016-18
Wg Specime n for Mgasure-
h by od B (peelin g in a|direction

re 18. At this fixing, to ensue peel-
st the reinforcing sheé to th¢ base film
double-sidd adhesie tape so slip pr uneven

following measuremerprocedurs and|the calcu-
tion methal of the peéd strengh shal be the sane as
those in methal A.

8.2 Pull-Off Strength of Land with Plain Hole

8.2.1 Equipment The equipmei shal be as gpecifial in
8.11 ard 10.4.1.

8.2.2 Specimen The specima shal be isolati circular
lands ard the land hole, and lead wire dimensiors given
in Table 2 are usel as the standardAs illustratejl in Figure
19, the wires ard lands which are preliminarily soldered
with an adequag flux, using the solde H60A or H63A

Peel Distance ——

IPC-5016-17

Figure 17 Peeling Mode withou t Stabilize d Area
and take the minimum value so obtainal as the peel
strengh (N/mm) of the specimen.

(e) Repot the peé strengh on both the longitudind and
laterd specimens.

8.1.6.2 Method B (Method of Peeling at 180°)

(8 Similar to methal A, fix the specim& whose conduc-
tor width has been measurd to the tensik teste as

specifia in JIS Z 3282 or RH60A or RH63A specifial in

JIS Z 3283 within three second by mears of the equip-
mert specifia in 10.4.1 shal be used If othe dimensions
are used they shal be specifial in the detal specification.

Table 2 Land, Hole and Wire Dimension s (mm)

Land diameter

Hole diameter

Wire diameter

4

13

0910 1.0

2

0.8

0.6 to 0.7

8.2.3 Preconditioning The preconditioniy shal be as

specifia in Sectio 5.

10
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22— Flexible

Printed
Board

Lead Wire
IPC-5016-19

Figure 19 Specime n for Pull-O ff Strengt h of Land with
Plan Hole

8.2.4 Test

O Lead Wire
Solder.

Flexible
Printed

- ] & r——:// Board

~
“\Supporting
Sheet

IPC-5016-20

Figure 20 Specime n for Pull-O ff Strengt h of Foot Print

8.2.4.1 Ipset a lead wire through the hole of the speci-
men so ifl projecs a shot lengh from the rea surface
without béndirg and solde it with the solde specifial in
8.22 to the land on the front surface Carty out the solde-
ing using psolderirg iron (with atip diamete 5 mm £ 0.1
mm) at a pit temperatue of 270C + 10°C within three to
five secomdswithout making the iron in dired contad with
the land After soldering allow the specima to stard at
room temperatue for at leag 30 minutes for cooling Pull
the lead [wire by mears of the tensike teste at 50
mm/minu perpendiculato the specimenand megasue the
load when the land separate from the bae materta

Do nat cgnside the bre&k or coming-ou of the W
defect cafly out the retest.

8.4.2.2 \(Vhen the pull-off strengh
repeatedf solderel is measureH
specima prepare by 8.2.4/Nin the sarne

the new W

as those |statal in 2 thi d ahd
re-solderilg of wire fie in
the detailg efy time),
then allow| peratue for

at leag 30 minutes
the tensik testé
specimea
from the §

iré by mears of
pendicula to the
the land separates

Do nat cd
defect cafly ot {he rete

8.3 Pull-Qff*Strength of Foot Print

8.3.3 Preconditioning econditiohig shal be as

specifia in Sectio 5.

conta¢ with the
by using the sol-
due using asol-
D.1 mm) at a bit
to five seconds

Idering allow the spedima to stard at
¢ for at leag 30 minutes for cooling pull
e Wire_by mears of the tensik teste af 50 mm/minute
pendiculato the specimenand measue the load when
he foptprint separate from the base matgrial.

Do not conside the bre&k or coming-ou jof the wire as a
defect carly out the re-tests.

8.3.4.2 When the pull-off strengh of the
was repeatedt soldered is measuredr
from the specimea prepare by the proced
the same way, and solde the new wire ]
print unde the sarmre conditiors as thos s
Repea this remova and re-solderirg of

footprint, which
bmowe the wire
ure of 8.3.41in
p the sane foot
stated in 8.3.4.1.
he wire for the

numbe of times specifial in the detailal specificatio (cool

the specima evey time), then allow the s

becimea to stand

at room temperatue for at leag 30 mimrtes for cooling.

Pull the wire by mears of the tens
mm/minue perpendiculato the specima
load when the footprint separate from the

le teste at 50
and measue the
bas material.

8.3.1 Equipment The equipmei shal be as specifial in
8.11 ard 10.4.1.

8.3.2 Specimen The specima shal be an isolatal foot-
print. The dimensiors of the footprint ard size of the wire
employeal as the specima are specifie in the detailed
specificatiom (see Figure 20).

The wire and footprint, which are preliminarily solderel by
using an adequat flux and the solde specifia in 8.2.2
within three second by mears of the equipmen specified
in 10.4.1 shal be used.

Do not conside the bre& or coming-ou
defect carly out the re-tests.

8.4 Adhesion of Plating

of the wire as a

8.4.1 Material to be Used for Test The materid for the
ted shal be the transparenpressue sensitive adhesie tape
specifia in JIS Z 1522 (hereafte referral to as “‘tap€’)

with a width of 12 mm or 24 mm.

8.4.2 Specimen The specifie pait of the flexible printed
boad shal be employel as the specimen.

11
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8.4.3 Preconditioning The preconditioniy shal be as
specifi@ in Sectin 5.

8.4.4 Test Adherr the new adhesie surfa@ of the tape
to the cleanel surfa@ of the specima throuch a length
>50 mm using finger pressue or sone othea suitable
methal so tha no air bubbles remain After abou 10 sec-
onds quickly ped off the tape parallé to the plated surface.
The totd area to be testel shal be 1 cn? minimum Exam-
ine for the existene or non-existene of separatia of the
plated film from the basa ard adhesia of the plated film to
the tape as speg¢
rated from the
ject of this test.

verhurg port|on of pIatlng is not the sub—

8.5 Adhesion gf Solder Resist and Symbol Mark

8.5.1 Peel Stregngth by Tape

8.5.1.1 Materigl to be Used for Test The materid to be
usal for the teq] shal be as specifial in 8.4.1.

8.5.1.2 Specimen The specim@& shal be a flexible
printed boad td which the solde resis and symbd
are applied.

8.5.1.3 Preconflitioning The preconditionig shal be a
specifia in Sedtim 5. When the adhesi

subjecte to oth
tion shal speciy the details.

8.5.1.4 Test Adherthe
to the cleand purfae of
=50 mm by fing
so tha no air

quickly peé off

tions of the sol
printed film to t

8.6 Resistance to Flexural Fatigue

8.6.1 Equipmept\ ‘A flexurd fatigue teste& as shown in

at its fixed point, repea the reciprocatiig motion of sliding
ba at arate specifial in the detal specificationand exam-
ine the numbe of flexures until the currert flowing through
the conducte patten interrupts.

8.7 Resistance to Bending

8.7.1 Equipment The bendirg teste as shown in Figure
22 shal be used.

8.7.1.1 The clamp WhICh applies load to the specimen,

the rotat-
Lintirg face
rd#t gan apply a
detailed speci-
fication.

The distan@ of the i$ while the

specima is load

al hawe two sfnooh and
itionel symmetricaly to its

shal be positional in a plare|tangential
endirg/surfaces ard at the cente ¢f the two
dirg device shal be equippe with a
otion of which can berd the specima through
e 0f/135 + 5° right ard left of the neutrfi position.

cifiel in the detailel specification and its lengh shall

not exceel 19 mm. The ggp betwea the bendifg surfaces
is necessarto hawe a distane larger than the thicknes of

the specim@ but shal not excee the thicknes of the

specima not being compresse by more than 0|25 mm.

8.7.1.3 The equipmen shal hawe adriving niechanism,
which gives the bendirg device a constan|rotational

motion.

8.7.1.4 The equipmen shal hawe adevice thd indicates
the numbe of reciprocatig bends.

8.7.2 Specimen The flexible printed board tg4 coupon,

Figure 21 shal be used.

8.6.2 Specimen The flexible printed board tes coupon,
or teg patten of Figure 3 shal be usel as the specimen,
ard at leag six specimes with coverlay shal be prepared.

8.6.3 Test Attach insulatel wires to the terminatiors of
the conducto patten of the specimenmourt the specimen
to the flexurd fatigue teste so the radius of flexure (outer
periphery specifi@ in the detailel specificatio appears,
ard connet the wires to the relay box. Sd the travd of the
specime (stroke to precluce the bendirg of the specimen

or ted patten of Figure 4 shal be usal as the specimen,
ard at leag six specimes with coverlay shal be prepared.

8.7.3 Preconditioning The preconditionig shal be as
specifia in Sectio 5.

8.7.4 Test Apply a load correspondig to the tension
necessar for the specima@ ard st the plunge at that
position Attach the specime correcty so the specimen
forms a plane and does not come in conta¢ with the
mountirg surfa@ of the bendirg device Handk the speci-
men at both ends so as nat to toudh the bendirg part Apply

12
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Power

Motor Supply

Reset Rela
Button Boxy

Specimen Fixing Plate
(Insulator)

Sliding Bar
(Insulator)

Drive Arm

Insulated Clamps
(may be fixed by adhe

Specimen Fixin

Fixing Screw
for Specimen
Fixing Frame

] Specimen
Sliding Bar
—
]

Radius of Flexure

PC-5016-21a and 21b

Figure 21

theload b
readirg of
adjustirg $ coincides with that at previ-

ous loading /The radi the curvatue of the bending
surfae shiahbe' agrea upan betwee the parties concerned

tures to those shown in Table 3. Howeve} one ted cham-
ber systen is allowed.

9.1.2 Specimen The specima shal be the specifia part
of the teg coupon teg pattern or flexibje printed board

with the acceptanceBerd the specime at atensicn 4.9 N
ard a rate of abou 170 bends/minuw¢ and measue the
numbe of bend until the specima causs breakag of
conductae.

9 CLIMATIC TESTS
9.1 Cyclic Temperature Change
9.1.1 Equipment Theted chambe shal consis of a low

temperatug chambe ard a high temperatue chambe and
shal be capabé of adjustirg and maintainirg the tempera-

appropria¢ to the teg item specifia in the detal specifica-
tion.

9.1.3 Test Measue the specima for the ted items

specifi@ in the detailed specification seled¢ the tempera-
ture conditiors from Table 3 as specifi@ in the detailed
specification and subjed the specima to the temperature
chang of the cycles specifia in the detailed specification,
countirg the operatiors of cycle stegs 1 throuch 4 as one

cycle If the numbe of cycles is nat specifi@l in the detail

specificationcarty out five cycles Then carly out the mea-
suremenon the specifial items.

13
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50 mm to 70 mm

]\

shod conditiors of step 1 and step 2, then qu

ickly from

step 2 to stgp 1 for the cycles specifi@l in the detailed

g::;ff,fgad Plunger specification|f the numbe of cyclesis not specifial in the
detaila specificationcarry out five cycles.
Lead Wires
Allow the specima to stard for suficient time to stabilize
at the temperatue of the standad conditiors specifial in
2 3.1 then cary out the measuremeston the specified
- items.
@
/Specimen 9.3 Thermal Shock (Immersion, Hot Bath)
Bendin -

N\

9.3.1 Equipment The equip
ing requirements:

* A vessé containirg s
immers the specim
maintainel at 2604

Mounting
Surface of
Bending
Device

IPC-5016-22

Figure 22 Exampl e of Bendin g Tester

9.2 Thermal S
perature)

9.2.1 Equipme
temperatue ma
in Table 4; how

9.1.2.

9.2.3 Test M
specifia@ in the
ture conditiors
specification a

hock (Low Temperature and High

ecified _in the detailal specification then ¢
i (8, the therma shod of the cycles of ]
the detailed specification The op

ary out five cycles.

Allow the specima to stard for suficient time t
at the temperatue of the standad conditiors S|
3.1 ad then carly out the measuremeston th
item.

ondition s for Cyclic Temperatur e Change

al satisfy {he follow-

he like to
ch can be

t sud as
Deratug of

pecifiel in

ted items
ubjed the
[able 5, as
bratiors of
cle if the
Ecification,

o stabilize
pecifia in
e specified

N
\ \ (%Frdi&o n :B Conditio n 2 Conditio n 3
D) Duration Duration Dufation
Step Temperaitik e °C minutes Temperatur e °C minutes Temperatur e °C mihutes
1 <65 + 3 30 -65+ 3 30 -55+3 30
cvel 2 20 + 15 10 to 15 20 + 15 10 to 15 20 + 15 10|to 15
cle
y 3 125+ 3 30 125+ 3 30 100 £ 2 30
4 20 + 15 10 to 15 20 + 15 10 to 15 20 + 15 10 to 15
Table 4 Condition s for Thermal Shock Test
Conditio n 1 Conditio n 2 Conditio n 3 Conditio n 4
Duration Duration Duration Duration
Step Temperatur e °C | minutes Temperatur e °C | minutes Temperatur e °C | minutes Temperatur e °C | minutes
Step 1 -65+ 3 -65+3 -65+3 -55+3
30 30 30 30
Step 2 175+ 3 125+ 3 100 = 2 100 £ 2

14
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Table 5 Test Conditions

Temperature Immersing
Step °C Duratio n min liquid
1 260 +5 -0 Three to five | Silicone oil or
the like
Within 15 (Transfer)
Cycle 20 2 |
-propanol or
20£15 the like
4 Within 15 (Transfer)

9.4 Resistance to Dampness, Heat (Cyclic) (See JIS C
0028)

9.5.2 Specimen The specim@ shal be as specifi@ in
9.4.2.

9.5.3 Test Plae the specimea in the chambe at 40°C +
2°C ard 90% RH to 95% RH, as specifi@ in 9.5.1, and
allow it to stard in the chambe for the durati specified
in the detailal specification|f the duratian is nat specified,
it shal be 96 +2, -0 hours.

In this procedure take car of the arrangemehof the
chambe and accessorigssuc as the suppot of the speci-
men Also take suitabk means so the specima is pre-

9.4.1 Eqlipment The equipmem shal be achambe that
satisfies the following requirements:

* The chgmbe shal be capabé of adjustirg the inside
atmosphes to the cyclic danp hea condition illustrated
in Figure 23.

« If the chambe is humidified by a dired sprgy of wate,
the resigtivity of the wate shal not be <500 m.

» The watg condensé on the internd wall and ceiling of
the chambe shal nat fall on the specime or in the vicin-
ity of specimen.

9.4.2 Spdcimen The specima shal be ap
ted patten etc.

9.4.3 Teq
specifial i

specifial
cycles is not specified car

Court the operatio 2
ore cycleland cary ot

the proce
high hum
of the chg
in the defai
on the itepe

Do nat u
flashove, [sparkeve
for ary othe tests.

fhich mechanich damage,
kdow take place in this test

heatel to the inside temperatue of the-chambe then put
: ot swed ard no

guickly and com-
n the surface if
b items specified

hanich damage,
lace in this test

b as specifia in

8.8 olyJIS C 6471.

¥0.2 Resistance to Thermal Shock of Copper Plated-
Through Hole

10.2.1 Equipment The measurig equipmen shal be
capabé of measurig the resistance of th¢ PTHs within
5% ard be as prescribé in the following.

* Measurirg equipmenm by voltage drop njetha as shown
in Figure 10
« Contac resistane teste, Kelvin bridge gontad resistance
mete, etc.

10.2.2 Specimen Theted patten of Figure 5 employing
a film as the ba® specifial in the detal specificatia shall
be used.

9.5 Resistance to Dampness, Heat (Steady State) (see
JIS C 0022)

9.5.1 Equipment The equipmen shal be ates chamber

that satisfies the following requirements:

e The chambe can maintah its internd temperatue at
40°C + 2°C ard 90% H to 95% H.

*If a dired spray of wate humidifies the chambe, the
resistivity of the wate shal not be <500 m.

» The wate condensé on the internd wall and ceiling of
the chambe shal not fall on the specima or in the vicin-
ity of specimen.

10.2.3 Preconditioning The specima shal be storal in
adryer of aforced circulation systen maintainel at 105°C
for at leag one hou.

10.2.4 Test Take the specime out of the dryer, connect
the terminatiors of the specime to the measurig termi-
nals of measurig apparatusand measue the initial value
(w,) of the resistane of the PTH.

Immers it in peant oil or sone othe oil at 260°C £ 5°C
for 5 +1, -0 secondsthen cod it to room temperature.
Reped this step five times then clean it with 2-propanol,

15
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* The permissible time limits at this point of time is £ 5 min.

IPC-5016-23

Figure 23 Damp, Heat’'Cycle

measue the valle (W) 0
the relative variation of resistancq% (%) from the follow-
ing formula:
Wo - W.
A—R:‘ 2=y 100
R Wy

where w;: initial resistane of PTH (Q)
w,: resistane of PTH after teg (Q)

10.3 Resistance to Soldering Heat

10.3.1 Equipment The equipmem shal be as follows:

* A DAl

a a oladg €
to a deph =50 mm ard can contrd the tem

peratue of

solde at a specifi@ position within tolerances of + 3°C
over 200<C to 300°C

» Thermocoup thermometeor L type mercuy thermom-
eta graduatd by + 1°C over 200°C to 300°C

10.3.2 Specimen The specima& shal be the flexible
printed board ted coupon or as statel in 10.3.21 through

10.3.2.4.

10.3.2.1 For the bage materid of single-side flexible
printed boards two specimes employirg the ted pattern

16
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of Figure 6 shal be preparedFor the ca® of double-sided
flexible printed boards four specimes employirg the test
patten of Figure 7 shal be prepared.

10.3.2.2 For coverlyy of single-sidel flexible printed
boards two specimes employirg the teg patten of Figure
6 ard having the coverlgy throughou the surfa@ of one
side shal be preparedFor the cas of double-sidd flexible
printed boards four specimes employirg the teg pattern
of Figure 7 ard havirg the coverlay throughou the sur-
faces of both sides shal be prepared.

having a width of 12 mm or 24 mm by finger pressure.
About 10 second later, quickly ped off the tape paralld to
the specima and visually examire the items specifi@ in
the detailed specification.

10.3.4.4 For symbd marking carly out the sane teg as
tha of 10.3.4.1 then visually examire the items specified
in the detailal specification.

10.4 Solderability

10.3.2.3 |For the covercoaof single-side flexible printed
boards twio specimes employirg the teg patten of Figure
6 and haying the covercoa throughou the surfa@ of one
side shal pe preparedFor the cas of double-sidd flexible
printed bgards four specimes employirg the teg pattern
of Figure [/ and having the covercoas throughot the sur-
faces of bpth sides shal be prepared.

10.3.2.4 |For symbd markings of single-sidé flexible
printed bgards two specimenswhich hawe the ted pattern
of Figure B, are treatel as specifia in 10.3.22 ard marked
with the g iIMnes

with the §
symbd m
be dore o

10.3.3 Pr
adryer of
+ 5°C for

10.3.4 Tqg

10.3.4.1
it on the
260C +
examire the'i

Ted the s
specima
In the cage of \double-sidd flexible printed boards carry
out the tegd o ead of the specimen of two kinds one

10.4.1 Equipment The equipmei shal be amolten sol-
der bath the temperatue, of-which canpg controlled and
maintained.

10.4.2 Specimep be the flexible

g gcima shal be storal in
ulatioq systen maiptainel at 105°C

e specima with the flux. Unless
ifiel in the detal specificatjonthe flux shall

x consistig of 25% of the colophonium
specifig in JIS K 5902 armd 75% of the
2-propand specifie in JIS K 883 or of ethanol
specifi@ in JIS 8101, in mas ratio

Flux (2): Flux in which diethyy ammgniun chloride
(reagemn gradg is addel to the flux of (1) so that
the chlorine conten (indicated py ratio of free
chlorine to colophonium contenf becoms 0.2%

in mas ratio

Such aflux that the chlorine corjten is increased
to 0.5% in mas ratio in the flux|of (2)

Flux (3):

Immerse the specima vertically in thg¢ molten solder
(H60A or H63A specifia@ in JIS Z 328D maintainel at
235°C + 5°C at arate of 25 mm + 5 mnq per seconl and
maintan it for 5 = 0.5 secondsRai% the specimea at arate
of 25 mm £ 5 mm pe second clean the surfa@ of speci-

floated with its front downward and anothe with its rear
downwards.

10.3.4.2 For coverly, carly out the sane ted as tha of
10.3.41 ard visually examire the items specifia in the
detal specification.

10.3.4.3 For covercoatcarly out the sane teg as that of
10.3.4.1 cut the coa to the surface of the bas film with-
out coppe foil, and of coppe foil to prepae 100 squares
of abou 1 mm in a lattice form. Adhere the pressue sen-
sitive adhesie cellophar tape specifie in JIS Z 1522

e witt clear organc sotvert (e-g—2-propanagl and
examire the following mattes unde suficient illumination
using a magnifier:

» Wetting by solde, brightness

e Existen@ or nonexistene of de-wettirg by solde, pin-
hole

« Wetting condition by solde in through hole
10.5 Resistance to Chemicals

10.5.1 Specimen The specima shal be as specifi@ in
10.3.2.

17
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10.5.2 Test

10.5.2.1 For bage materials immers the specima into
eat of the chemicas for 5 minutes + 30 secong and
visually confirm the appearance.

The chemicas$ shal be hydrochlort acid (2 mol/l) as acid,
aqueos solution of sodium hydroxide (2 mol/l) as alkali,
ard 2-propand as alcohol.

10.5.2.2 For coverlay ard covercoatimmers the speci-
men for 5 minutes + 30 second into 2-propand at room

temperaturgpidk 1T up, then visually confimm the appea
ance.

10.5.2.3 For symbd marking carty out the sane teg as
that of 10.5.2.2then visually confim the appearance.

@%
o

18
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JIS C 5017-1994
Flexible Printed Wiring Boards — Single-Sided, Double-Sided

1 SCOPE

This Japanes Industrid Standad specifies single and
double-sidd flexible printed wiring board (PWBs) used
mainly for electronc apparats (hereafte referra to as
flexible printed boards).

IEC 326-8 (1981) Printed Boards Pat 8: Specificatio for
Single and Double-Sidel Flexible Printed Boards With
Throudh Connections

2 DEFINITIONS

The flexibje printed boards deat with here are single-sided

dardin addijon to the defini-

For the purposs of this Sta

flexible pifinted board having polyeste film or polyimide
film as th¢ bae materid and double-sidd flexible printed
board haling polyimide film as the bag material which
are manufacturd using coppe-clad laminate in acca-
dane with subtractie process.

tions specifia in JIS C

Remarks
Standard:

1. The following standards are cited in this

JIS C 50}
Boards

6 Ted Methods for Flexible Printed Wiring

JIS C 5607

JIS C 647,

Flexible A achining.

2. The In
Standard

IEC 326-7/(1981) Printed Beards P . SpaCi
Single ard Double— lekible PfintechBoarss

Through Connections

pre given below: 3 CHARACTERISTICS

603 2.1\throudh

be bondeal to a

The characteristis of flexible printed boar
ard applicabé ted method shal be as gi

Note The tes method are basel on JIS ¢ 5016.

2.3 apply.

of adhesi¢ on the conduc-
jirg of coverlay by

he laminat@ sheet plastic
ait of a flexible
ressue sensitive
fix the boad at

iliform Burr The filiform bumr produca during

Hs the ted items,
en in Table 1.

(\ Table Characteristic s and Test Methods
No. \ Itém Characteristics Test methp d (JIS C 5016)
1 | ulatiWs nce\s{/ Shall be 5 x 108 Q or over. As specifidd in 7.6
nsurfacevaye
2 \\\é:;)k o) of sujface Shall not make flashover by AC. applied voltage of 500 | As specifigd in 7.5
er V.
3 Pee%g\strerﬁth Shall be 0.49 N/mm or more. As specifidd in 8.1
4 Plating adhesion Shall not be peeled off. As specifidd in 8.4
5 Soldarabiling To-show supariorsoldarabiliy on 0504 or more of As-specifidd in 10.4
soldered area. However, it is not applicable for the
flexible printed board employing polyester film as its
base.
6 Resistance to flexural Flexible printed board with coverlay shall satisfy the As specified in 8.6
fatigue number of flexures at the flexing radius determined by
the agreement between the parties concerned with
acceptance.
7 Resistance to bend Flexible printed board with coverlay shall satisfy the As specified in 8.7
number of bends under the radius of curvature at the
bending part and load determined by the agreement
between the parties concerned with acceptance.
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No.

Item

Characteristics

Test method (JIS C 5016)

Climates resistance

Specimens shall be tested under the conditions
selected from the test methods in the following column,
determined by the agreement between the parties
concerned with acceptance, and shall comply with the
characteristics of each test item, before and after this
test.

As specified in 9.1, 9.2,
9.3,9.4 and 9.5

Resistance to thermal
shock of copper plated
through hole

Relative change in resistance of PTHs of double-sided
flexible printed boards shall not be >20

As specified in 10.2

10

Resistance to burning

Specimen resistance to burning shall satisfy the
appropriate value given below after this test

ltem Criterion

As specified in 6.8 of JIS
C 6471

Within 10 seconds at each
test

(1) Duration of flaming

Total duration of both

burning at second tgst
shall be within 30 secon

(2) Duration of flaming Total duration/Of b
and glowing burning at secand tes

shall be wit seQQId

(3) Flaming or glowing to
the grip or bench mark

e

(4) Drip that ignites
absorbent cotton

drip
A\

N

Remarks: |

11 f

Resistance to soldering
eat

AN

eWOn the covercoat,

i armful to practical use.
i lexible printed boards

Nemploy{ng RolyeSteri their base.

As specified in 1§.

12 f

Resistance to em%ls

e sh o blister or peel off. There shall be no
mal efe symbol mark.

As specified in 1§.

N

4 DIMENSIONS

4.1 Grid Dimerjsions

4.1.1 Basic Gr
the Metric systg
Imperid systen
traditiond prod

The bast grid dimehsios shalbe as follows:

Metric system

4.2 External Dimensions The externa dimen
be the dimensiors specifiel separatel by
betwea the parties concernd with acceptancg

ance on externd dimensiors shal be + 0.3 1
extern& dimensism <100 mm and + 0.3 % for
mm.

4.3 Hole

4.3.1 Hole Diameter and Tolerance

siors shall
hgreement
5T he toler-
nm for an
that =100

2.50 mm Imperid system 2.54 mm

4.1.2 Auxiliary Grid If grid dimension smalle than that
of bast grid of 4.11 is necessaf, the following dimen-
siors shal be used:

Metric system Unit of 0.5 mm (if further smalle unit is
necessy;, 0.06 mm shal be used)

Imperid system 0.6 mm

Remarks Grids of any unit smalle than 0.056 mm or 0.635
mm shal not be used.

4.3.1.1 Component Hole

In flexible printed boards the

minimum componet hole diamete shal be 0.50 mm and

the tolerancs shal be 0.08 mm.

4.3.1.2 Via In double-sidd flexible printed boards the
plated-throuf hole usel for via shal be acircular hole
only. The minimum hole diamete after plating shal be

0.50 mm ard the tolerancs shal be + 0.08 mm

4.3.1.3 Mounting hole

Circular Hole The minimum diamete of a circular hole
shal be 0.50 mm ard the tolerancs shal be + 0.08 mm.
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Square Hole The minimum dimensiors of one side of
the squae hole shal be 0.50 mm ard the tolerancs shall
be £ 0.08 mm.

4.3.2 Minimum Distance Between Mounting Hole End
and Board End The minimum distan@ betwea the
mountirg hole end and boad end shal not be <2.0 m.

4.3.3 Misalignment of Hole Position The misalignment
of a finished hole position ard the designé hole position
shal be <0.3 mm. Vias are excluded.

(a) In cases without coverlay
(or covercoat)

~ @
~

4.3.4 Cerjter Distance of Holes The tolerancs on the
cente disfan@ of holes shal be + 0.3 mm for a distance
<100 mmjand + 0.3 % of cente distane of holes for = 100
mm.

4.4 Condpctor

4.4.1 Tolgrance of Finished Width From Design Conduc-
tor Width| The tolerane of the finished width from the
design conducto width shal be as given in Table 2.

Taple 2 Toleranc e of Finishe d Width (mﬂ

Design Conducto r Width (w) ToIeran&'\ Q
w < 0.10 + 0.05
0.1p < w< 0.30
0.3p < w<0.50
050 < w

4.4.2 Tolg¢rance of Finishe
ing Betwden Conductars

ing from desigq spe e@ cgnd
given in Tiable 3.

Table 3 Tolera of Finiske

Minimu rh Design pa g
Betweep Conddcto ( oIerance

ws0.18 P\ +0.05

01" w 2030\ \ +0.08
0.3p < W= Q50 \ +0.10
0.50,5% + 20%

4.4.3 Minfimum Distance Between Board End and Con-

Coverlay
(or covercoat)

IPC-5017-01

Figure 1 Effective Minimu m Land Width

plating is not <0.015 mm ard the minimum thicknes of
plating is not <0.088 mm.

5 APPEARANCE
5.1 Appearance of Conductors
5.1.1 Disconnection There shal be no ¢lisconnection.

5.1.2 Void and Pinhole The width of thg lack of conduc-
tors (w;,) due to avoid or pinhole as illustriated in Figure 2,

ductor End The desigh minimum distane betwea board
erd and conducte end shal not be <0.5 mm.

4.5 Land

4.5.1 Minimum Land Width As shown in Figure 1, the
minimum land width (d) effective for solderirg after finish-
ing shal not be <0.06 mm.

4.6 Thickness of Copper Plated-Through Hole The
thicknes of plating on the inneg wall of coppe plated-
through holes shal be sud tha the averag thicknes of

shal nat be > 1/3 of the conducte width after finishing
(w), anrd the length of defed (I) shal not be more than the
conducte width after finishing (w).

5.1.3 Residual Conductor in Spacing Between Conduc-

tors The width of residua or projection of conductors
(w,) illustrated in Figure 3 shal not be > 1/3 of the spac-
ing betwea conductos after finishing (w).

5.1.4 Etching on Conductor Surface The reces of su-
face due to etching asillustrated in Figure 4, shal not lie
throughot the laterd direction of the conducte.
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5.1.5 Separation of Conductors The width (a) and

lengh (b) of conducto separationillustrated in Figure 5,

shal be as statal in the following relative to the conductor
width after finishing (w). For the patt subjecte to repeated
bending bendirg characteristis shal not be affected.

(1) Portion with coverlay

Unde b < w, movabk flexurd portion :

generé portion

slp sl

(2) Portion without coverlay

Figure 2 Void gnd Pinhole

a_1b_1
w~- 4w 4

IN
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NP Wik
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{ (

< é Wi y W
¢ {
i

Figure 3 Residjial Conducto r in $paciwg een
Conductors Q

RO
NI

AL ¢
RN

TR NN RIS

)

- R NSNS
LPV VWN; 7LPV7N\I/A;WLP»<-\ Base fil

foil
e
m

IPC-5017-05

1.7 Bridge of Conductor There shal be ng
conductors.

5.1.8 Polishing Scratch of Conductors Thg
scratche due to polishing with a brush or the lik
be >20% of the conducto thickness For the p
jected to repeatd bending the flexurd characte
not be affected.

5.1.9 Dent (Recess by Pressure) The dert ill
Figure 6 shal be sud tha the deph from the

bridge of

deph of
e shal not
brtion sub-
ristis shall

istrated in
surfa@ is
fficult, the

within 0.1 mm. If the measuremerof deptisd

height (c) of projectin of the rea surfae of thqe ba film

Not Acceptable

IPC-5017-04

Figure 4 Surfac e Etching

may be considerd equivalen to the depth.

Base film

IPC-5017-06

Figure 6 Dent
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5.2 Appearance of Film Surface The permissibé range
of defect in appearaneof the film surfa@ where no con-
ducta exiss shal be as given in Table 4. Furthe, there
shal be no unevennessold, wrinkle, or adhesio of for-
eign substancedetrimentato practica service.

Table 4 Permissibl e Range of Defects on Film Surface

Acceptable

ng(t:eptable
=TS )
— - O

~— N

/ [ ] /
Defect Permissibl e Range of Defects /
- Acceptable—/ %
Dent The depth of dents shall be within 0.1 mm f
from the surface. Further, the film shall be Acceptable Not
free from sharp dents, splits, tears, and 'l;l\((:)(t:e table Acceptable
separations of adhesive layer. p
Scratch TTe deptT of STrarches due 10 poising P
with a brush or the like shall not be >20% ( g&n}\ IPC-5017-07
of the film thickness. For the portion sub-
jected to repeated bending, the flexural Figure 7 Bubble N
characteristics shall not be affected. /\ &
5.3 Appeprance of Coverlay and Covercoat AN ) )
[ X% / S %
N\ ) 3
5.3.1 Deflects in Appearance of Coverlay and Cover- Conductor
coat The permissibé range of defecs in appearane of
the bondg coverlyy and covercoa shal be as given in
Table 5. Furthe, there shal be no unevennessfolds,
wrinkles, pr separations. Not Acceptable

Table 5 Defects in Appearanc e of,
Coverlay and Covercoat

(Plan)

IPC-5017-08

Figoke 8 Non-Conductiv e Foreig n Substanjce

3 mm. In the land part the minimum effective land
idth (g = 0.06 mm) due to misalignmen in bondirg the
coverlyy ard punchirg the hole shal be satisfied.

5.3.4 Discoloration (Conductor Undef Coverlay) If
there is discoloration of conducto coverel| by coverlay, the
specimea shal satisfy the voltage proof, resistane to bend,
resistane to fold, and resistane to solder|rg hea statel in
this Standad after the danp ted at 40°C, PO % RH for 96
hours.

5.3.5 Covercoat Blur The blur of cover¢oaillustrated in
Figure 11 shal be sud tha the solde dogs not adhee on
apatt of the conducto where the covercodis blurred when
the ted specifial in 104 of JIS C 5016 is|carried out.

Defec Permissibl e Range of Defec}ﬁ

Dents The depth of dents shall be within 0.1
from the surface. The film without\otheks
shall be free from/the_cut. r, the coyer
shall be free fromshar nts, tearshand
separations of the adhesive layer.

Bubbles The length of b
Figure/R&_sh
shal
more coAad
to repeated be
istics

Foreign

Substancg
ove
tionsubjected to repeated bending, the flex-
ueal racteristics shall not be affected.

Scratches The depth of scratches due to polishing
with a brush or the like shall not be > 20%
of the film thickness. For the portion sub-
jected to repeated bending, the flexural
characteristics shall not be affected.

5.3.2 Misalignment of Land and Coverlay (or Cover-
coat) For misalignmen of land and coverlay (or cova-
coa) (e), as illustrated in Figure 9, the tolerane is within
+ 0.3 mm when the externd dimensia of the boad is

<100 mm, or within + 0.3 % when the externd dimension

is<100 mm.

5.3.3 Adhesive Flow and Covercoat Blur The adhesive

flow and covercoablur (f) illustrated in Figure 10 shal not

5.4 Appearance of Plating

5.4.1 Imperfection of Plating The width (w;) and length
() of imperfectiors of plating as illustrated in Figure 12,
shal be as given in Table 6, relative to the conducteo width
after finishing (w). The reliability of the contad part shall
not be impaired due to imperfection of soldering.

5.4.2 Permeation of Plated Metal or Solder The patt of
the plated metd or solde (h) permeatd betweea the con-
ducta ard the coverlyy (or covercoat) as illustrated in
Figure 13, shal not exceel 0.5 mm.
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G | Hole 07
- Land W77,
Coverlay or
covercoat Coverlay or .
— covercoat / /
\ 7

\

(\\ M IPC-5017-09
Figure 9 Misalignmen t of Coverlay or Covercoat <\\\ >

i Coverlay [or
covercoat
Conductor
<> IPC-5017-10
Figure 10 Adhgsiv e Flow WM\/E
) T —
Acceptable Z w
i
Solder S W, W
4 Covercoat i
go?ﬁ@bb S~ |
IPC-5017-12
Not Acceptable Figure 12 Imperfectio n of Plating
IPC-5017-11

Figure 11 Covercoat Blur
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Table 6 Width and Length of Platin g Imperfection

Conducto r Width after Finishing

Classification (w)

w<0.30<w<=<0.45 045 <w

Width of imperfection (w;)

Terminal Part finished width (w).

Shall not exceed 1/2 of

Shall not exceed of 1/3
finished width (w).

Shall not exceed 0.15.

Length of imperfection (l)

Shall not exceed conductor width (w).

Land part
included).

The area of imperfect plating shall be <10% of the plated area (adhesive flow is not

| rlay or
Coverlay or rcoat
govercoat 7///(/ 7///V//
— // (7AX77
Permeation
bation
F\ IPC-5017-13
Figure 13 | Permeatio n of Plated Metal or Sold
5.5 Symbol Mark The symbd maik shal be
5.6 Defegt on Appearance Due to Bonding of Reinforc-
ing Materjal
5.6.1 Pogitional Discrepancy okRei
| |
5.6.1.1 Misalignment of Hole T TTT T T
a hole on|reinforcing fmatend ! j — | =]
printed bgard as iIIu i :
the hole diamete on thed T
the reinfo \
decreas Stiffenef
the toleral IPC-5017-15
N Figure 15 Discrepanc y of Outlines
(Pla\\/>osition of hole on _ N _
flexible printed circuit 5.6.2 Slip of Pressure Sensitive Adhesive or Adhesive
N (Including Flow) Between Board and Rejnforcing Mate-
I\z D ) Position of hole on rial Theslip (k)_ of prgssue sensitive adhpsie or adhesive

4 reiniorcing material

| | L~ Flexible printed circuit
| [ N Reinforcing material
(Sectional view)

D
I

IPC-5017-14

Figure 14 Misalignmen t of Holes

5.6.1.2 Discrepancy of Outlines The discrepang of
outlines (j), as illustrated in Figure 15, shal not be >0.5
mm.

betweertheftexibte printed-boeand-andreinforcing material
(including the flow), asillustrated in Figure 16, shal not be

> + 0.5 mm. The toleran@ on the componeh hole diam-
etea shal be satisfied.

5.6.3 Foreign Substance Between Board and Reinforc-
ing Material The foreign substane betwea the board
and reinforcing material as illustrated in Figure 17, shall
be sud tha the swel (m) isnot > 0.1 mm. If the thickness
of the reinforcing materid and flexible printed boad are
specified the swel shal fall within the tolerane of the
sad thickness.
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1222

P&(ra]ssure sen%li}]ive_
adhesive or adhesive . .
Flexible printed board

[ —

Stiffener

7%
- Tk

—

|l —»kL—

IPC-5017-16

Figure 16 Slip of Pressur e Sensitiv e Adhesiv e or Adhesiv e Betwee n Board and Reinforcin g Material (Includin g Flow)

Flexible printed board

Foreign substance |

7 i/i«,’ P — m
Pressure % / A
sensitive
adhesive \ _ .
or adhesive Reinforcing material

IPC-5017-17

Coverlay for
covercoa

IPC-5017-19

Figure 17 Foreig n Substanc e Between Board and
Reinforcin g Matgrial

The size of forgign substanceshal nat excee 5% of
adherirg area pf the reinforcing materid and flexible

drilled holes or putline edges are nat z

5.6.4 Bubbles |Between Board 3
rial Bubbles betweea the boad 2
as illustrated in|Figure 18,
area shal not exceel 10 %
when thermose
1/3 of the reinfd
used There sha
connecto inserfi

Furthe, blisteri

|—\,-.,I /Fle ihle printed board

%
°
o o,

line The length of non-conductfe filiform
i outling asillustrated in Figute 20, shall
>INom. The burr shal nat fall down easil.

T ] < Coverlay tor
N covercoa
\\\\ \\Q‘\

=

__—~Filiform bu

IPC-5017-20

Figure 20 Filifor m Burr on Visual Outline

5.7.2 Deviation of Outline Punching As for [the devia-
tion of outline punchirg illustrated in Figure 21,|if the out-
lineisin conta¢ with the pattern the produd shal be con-
sideral defective The plated leads independenland for

[ P 4 H PR
?9:{5;’0 / RCITNMUILITTY  Thatetidal

IPC-5017-18

Figure 18 Bubbl e Between Board and Reinforcing
Material

5.7 Other Appearances
5.7.1 Filiform Burr

5.7.1.1 Hole Part The lengh of non-conductie filiform
burrs in the hole part as illustrated in Figure 19, shal not
be >0.3 mm. The bur shal nat fall down easiy.

reinforcementand patterrs for reinforcemenare excluded.

5.7.3 Substances Adhering on the Surface Substances
adherirg on the boad surfae shal be as statel in 5.7.3.1
through 5.7.3.5.

5.7.3.1 Substancetha easiy fall away are allowed.

5.7.3.2 Cura adhesivecoverly with adhesiveand fiber
with adhesie tha are firmly fixed to such an extert they
do nat fall away when rubbel by a swab soakel with iso-
propyl alcohd are allowed Howeve, the portion for which
the thicknes is specifi@ is excluded.

8
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Outline of flexible
printed board

Conductor

IPC-5017-21

Figure 21 Deviatio n of Outlin e Punching

6 Marking, Packaging, and Storage

6.1 Product Marking The following information shal be
markel on eat product:

(1) Type designatio or serid number
(2) Manufacture’'s nane or abbreviation

6.2 Package Marking The following information shall

be markal on eat package:

(1) Kind (mark the symbd denotirg flexible printed board
on an easily visud position)

5.7.3.3 Rpsidual Flux If the swab does not becone dirty
when the fesidua flux is rubbeal with a swab soakel with
isopropy glcohol sud residué is allowed.

5.7.3.4 Splder Particle Solde particles that fall away
easiy arg allowed (particles tha fall away within one
minute by|ultrasonc cleaning).

Permissihg size and numbe of firmly fixed particles are as
follows:

0.10 mm £ @ < 0.30 mm up to three particles
0.06 mm £ @ < 0.10 mm up to 10 particles
5.7.3.5 Pfessure Sensitive Adhesive Chips Pefmissible

size and numbe of pressue sensitive adhesie
follows:

10mm<je 0l mm< @

@)
©)
4
©)

6.3

uag measurs to
be taken.

oid moistue are
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JIS C 5603-1993
Terms and Definitions for Printed Circuits

1 SCOPE

This Japanes Industrid Standad specifies the terms
related to printed circuits used mainly for the electronic
apparats (hereafte referrad to as “‘terms’).

Remarks The Internation& Standad correspondig to this

printing for the connectim betwea parts basel on the cir-
cuit design.

Remarks The forming techniqwe of the printed component
is not included.

Standad ifs given below.
IEC 194 (1988) Terms ard Definitions for Printed Circuits

2 Classification

The termd are definel accordirg to the following classifi-
cation:

(1) Gengral

(2) Base material

(3) Conceptiom - Artwork master
(4) Mandfacturing

(5) Testing - Inspection

3 TERMS
Terms arg

AND DEFINITIONS
definitiors are as statel below:

103 Printed Circuit Board
printed circuit.

Board forming the

Remarks |t is al £a it assembl (PCA).

ted wiring board

g boad (PWB)

ted wiring board

B) using aflexible bag material.

The English equivalens are she
ences.

Remarks

1. When the tem is
lines I this case the
from th A

2. When {wo or mqre
tion of
written

3. When & pait_of a tenw’is in squae brackes “[ ]“, it
may bg use in two ways (i.e., one is including the part

1 Flex-Rigid Printed Wiring Board
poad (PWB) consistirg of a flexible prin

Printed wiring
ed wiring board

(PWB) ard rigid printed wiring boad (PWB).

109 Single-Sided Printed Wiring Board| Printed wiring
boad (PWB) on one side surfa@ of which the conductive
patten is formed.

110 Double-Sided Printed Wiring Board| Printed wiring
boad (PWB) on both side surface of which the conduc-
tive patterrs are formed.

111 Multilayer Printed Wiring Board | Printed wiring
boad (PWB) in which the conducti\e patfterrs are formed
on three or more layers including the suffa@ conductive
layer.

put in the brackes ard the othe is excludiny it).

4. When limiting the scope of use it is shown in the
squae brackes ‘[ ' following the term.

(1) GENERAL

101 Printed Circuit Circuit consistirg of printed wiring,
printed componentsand/a attache parts.

102 Printed Wiring Wiring or its techniquein which the
conductie patten is formed on the surfae of the base
material or on the surfa@ and inside of it, by mears of

112 Single-Sided Flexible Printed Wiring-Board Flex-
ible printed wiring boad (PWB) on one side surfae of
which the conductiwe patten is formed.

113 Double-Sided Flexible Printed Wiring Board Flex-
ible printed wiring boad (PWB) on both side surface of
which the conductiwe pattes are formed.

114 Multilayer Flexible Printed Wiring Board Flexible
printed wiring boad (PWB) in which the conducti\e pat-
terrs are formed on three or more layers including the sur-
face conductiwe layer.



https://iecnorm.com/api/?name=1369143bdb76c3c72ea84176090827a9

Copyright © 1999, IPC; 1999, IEC

JIS C 5603-1993

February 1999

115 Metal Core Printed Wiring Board Printed wiring
boad (PWB) using a metd core bae material.

116 Mother Board Printed wiring boad (PWB) prepared
for the mountirg ard connectim of plurd printed circuit
board (PCBS).

Remarks Boards referred to as “back panel or “‘back
plané’ are included.

117 Component Side The side of the printed wiring
boad (PWB) for_mountiy componers on which mog of

128 Printed Component Electronc componeh formed
by mears of a printing techniqe (e.g, printed inducta,
registe, capacito or transmissia line).

129 Taped-Components Componens previously
attache to continuots tape to make their automatt attach-
mert and automatt inspection eay.

130 Solder Paste Mixture of solde powde ard flux in
pase form.

Remarkslt is als called crean solde or solde paste.

componerg wil| be mounted.

118 Solder Sifle The side of a printed wiring board
(PWB) opposig the componeh side and on which the
modg solderirg ill be made.

119 Grid An maginay netwok or coordinaé system
consistiry of twp ses of parallé equidistanlines intersect-
ing at a right jangle for positionirg connectios on a
printed wiring Hoad (PWB).

120 Printing Act of reproduciiy a patten on a sdrfas
by ary procesg,.

121 Pattern

(2) BASE MATERIAL

201 Base Material which the

patten may be formeds
Remarks

ones with phetd foil and without
ateria (i.e., glass fabrif) impreg-

sin A thermosettig resin in gn interme-
R Of curing reaction.

Configuration of conductive and/a (non
conductive patterrs formed on the printed wiring ar%m Bonding Sheet Sheé¢ mack of the mateyid having

(PWB).

Remarkslt is aJso useal for the co
drawing ard film to be usei

122 Conductive Pattern 2
trically condugtive materig"of
(PWB).

123 Non-Condlctive Rattern
functiond non{¢
boad (PWB).

rinted wiring

124 Conductor]
pattern.

Single conduCtive path in a conductive

suitabk adhesie properties and used to bord togethe indi-
vidud layels to produ@ amultilayer printed wifing board
(PWB).

RemarksFor example prepreg bondirg film, eftc.

205 Wicking Capillary absorption of liquid |along the
fibers of the base material.

206 Metal-Clad Base Material Base materid covered
with metd on one or both sides being used for printed wir-
ing boards (PWBS).

207 Copper-Clad Laminate Laminat covere] with cop-
pe foil on one or both sides being usel for printed wiring

125 Flush Conductor Conducto of which the oute sur-
face isin the sane plare as the surfae of the base material

126 Printed Contact Portion of a conductie pattern
servirg as one pat of a contad¢ system.

127 Edge Board Contact Series of contacs printed on
the edges of a printed wiring boad (PWB).

RemarksThey are usualy matel with an edge socke con-
necta.

Doarts (PWBS).

208 Base Film Film tha is the bas materia for the flex-
ible printed wiring boad (PWB) ard on the surfa@ of
which the conductiwe patten can be formed.

Remarks When the hed resistane is required polyimide
film is mostly used and when the hed resistane is not
required polyeste film is usually used.

209 Conductive Foil Conductive materid tha covers
one or both sides of the bag materid and is intendel to
form the conductie pattern.

2
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210 Copper Foil Conductie foil tha covess one or both
sides of the ba® materid in which coppe is usal for form-
ing the conductiwe pattern.

211 Lamination To bord two or more layers making
materias to one entity.

212 Laminate Bas materid mace by laminatirg and
bondirg glass cloth, pape, etc, impregnatd with resin.

213 Metal Core Base Material Base materid having a

307 Tin/Lead Plated-Through Hole Plated-throuf hole
overplat@ using solde.

308 Conductive Paste Coated-Through Hole Through
hole connectd with conductive paste.

309 Landless Plated-Through Hole Plated-throuy hole
without land.

310 Land Portion of a conductiwe patten usel for the
connectim and/a attachmet of components Pad and
componeh mountirg hole for surfae@ mounting conduc-

metd shg& a5 the suppot for the printed wWiTting board
(PWB). It|is sometims usel as the layer for hed sink or
powe supply grounding.

214 Conductive Paste Conductive materid for forming
conductiw patterrs and throuch holes by printing on one
or both sifles of the bas material.

Remarks(rhere are conductie paste basel on silver, cop-
per, nicke}, carbon etc.

215 Woven Glass Fabric (Glass Cloth) Cloth woven
with yarng of glass fiber.

216 Nonyoven Glass Fabric A sheet-formdNroduct
mack by entangliny glass fibers.

217 Composite Laminate Lg
more kinds of prepregy employirg. pape
fabric, wdven glass fabric, ¢

In general woven gl G
combined. @
(3) CONCEPTION

301 Through Co
conductiv
boad (PV|/E

302 Int ion Electricd connection
betwea gonductie pa in differert layers of a multi-
layer prinfed\wiring boad (PWB).

tive patten surroundig axiasgetc, areingluded.

ig componehis
ich a surface-
ced.

tces to the su-
ultilayer printed

d,
202029,
VNN 457
12000020000 40%
o NN vy S
nmuzazuzauﬂ

314 Clearance Hole Area without con@luctie material,
in a conductive patten arourd a plated through hole of a
multilayer printed wiring boad (PWB), in|orde to prevent
ary electricd connectim to the plated-throug hole.

Clearance |hole

(77
ANNN\NLL42424
NN\ 722

N\w“:EeEWEZV,

B AN
'I’IIIIIII;;;’\)I\I"

Plated-through hole Conductive pattern

315 Tooling Hole (Location Hole) Hole|provided on the
printed-wiring-boad-(PWB) or pand-to-carly out accurate

303 Wire Through Connection A through connection
using awire in a single hole.

304 Plated-Through Hole Holein which metd is depos-
ited on the wall for the purpo® of the through connection.

305 Plain Hole Hole penetratig from front to rea of a
printed wiring boad (PWB) without plating on its wall.

306 Copper Plated-Through Hole Plated-Throuf hole
composd of the coppe plating only and is not overplated.

positioning It is usel for manufacturingmountirg of com-
ponentsinspection etc, of printed wiring boards (PWBS).

316 Location Notch Notch provided on the printed wir-

ing boad (PWB) or pané to carly out accurag positioning.
It is usel for manufacturing mountirg of components,
Inspection etc of printed wiring board.

317 Mounting Hole Hole useal for the mechanical
mountirg of a printed wiring boad (PWB) or for mechani-
cd attachmenhof componerg to the printed wiring board
(PWB).
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318 Component Hole Hole useal for the attachmen of
componeh terminatiors to the printed wiring board
(PWB), as well as for ary electricd connectim to the con-
ductive pattern.

319 Via Hole usal for connectio betwee layers only. It
is not usel for mountirng of components.

320 Hole Pattern Arrangemen of all holes in a printed
wiring boad (PWB).

RemarksThey are called conducto layer, insulatian layer,
etc, in terms of function and internd layer, externa layer,
coverlaye, and so on in terms of construction.

328 Conductor Layer Conductie layers namey signal
plane powea sour@ plane grourd planeg etc.

329 Signal Plane Conducto layer intendel to transmit
the electricd signal.

Remarks Layers groundel or loadeal with certan voltage

321 Aspect Rgtio Quotiert of thicknes of the printed
wiring boad (PWB) and hole diamete before plating.

Aspect [ratio = —al‘—

322 Cross-Hatching Deliberat subdividirg of large
conductie area by settirg up the portion without a con-
ducta.

Conductive
pattern

323 Polarizing
boad (PWB) upal to assue propeninsextian arg

location in a mating connect:
324 Datum Refference A defi
usal to locatke pptterns holeg

325 Layer-to-1
Arrangemen of
layers in the priff

Remarks Locati

usually usel for| this putpose,

are not calted signd prane.

intendel to

PWB) for
va suppl,

er Internd conductie patter] layer in a
rlnted wiring boad (PWB).

ernal Layer Surfa@ conductie pattenj layer in a
tllayer printed wiring boad (PWB).

335 Layer-to-Layer Spacing Thicknes of thginsulation
materid put betwea adjacen conducto layers [n a multi-
layer printed wiring boad (PWB).

336 Coverlayer Insulatin layer coverirg the [surfae of
a printed wiring boad (PWB), including the ¢onductive
pattern.

337 Conformal Coating Insulating protectije coating,
which configurativey coves the surfa@ of a|completed
printed circuit boad (PCB).

326 Annular Wittt
surroundiig the hole.

ALl £ 4l 1 e £ 4l l ol
VVIULITUN Ui ariidial gait Ut uiciaria

Remarks Minimum annula width is usually specified.

Annular width

Annular ._width

327 Layer Genert term of various kinds of layers that
make up the printed wiring boad (PWB).

338 Blind Via Viatha connecs the conductie patten of
an externa layer with the conductive patten of an internal
layer in a multilayer printed wiring boad (PWB), which
has an openirg on one side (front or reay) of the PWB and
does nat pas from the front to the rea (see following
figure).

Blind via

7
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339 Buried Via Via tha is buried in the interior of a
printed wiring boad (PWB) for connectim betwea inter-
nd layers and which has no openirg on the surfa® of the
PWB.

Buried via
340 Legend (Symbol Mark) Letters numbers symbols,
locatiors of parts and shaps indicated on the printed wir-

409 Multiple Pattern Patten in which two or more pat-
terrs are arrangeé within the size of one panel.

410 Multiple Printed Panel Pané printed by mears of
multiple image production masters.

411 V-Grooving Groow inthe V form mack for the divi-
sion of the pane or printed wiring boad after mounting.

412 Subtractive Process Proces for obtainirg conduc-
tive patterrs by selective remova (i.e., by etching of the

ing boad[(PWBJ for the conveniene of assemp and
repar.

341 Jumper A conductie patten separategl formed
afterwad [to provide connectim betwea two points on a
printed wifing boad (PWB) by wire, conducti\e paste etc.

342 Register Mark Mark tha is usal as the referene for
carrying gut registration.

(4) MANUFACTURING

401 Photpgraphic Reduction Dimension
finished djmensiam on the artwolkk maste to indica
extert to which the artwok maste is to be phots

cally redyced.

402 Positive Pattern Patten
ductive pat is non-transpanent.

403 Negdtive Patte I
conducti pat is tra s

404 Artw a specified
magnificcj' g the original
producti

405 Orig r A 1:1 scak pattern
which is |

Remarksthe productia~npaste, which is eithe negative or

positive isincthe form of film or dry-plate.

unwantel portiors of the_cqnductine fofl on metal-clad
bas material.

nirg conductive
ductive material

e additive pro-
o only.
e additive pro-

y a combination
troplatig and/or

Die Stamping Proces for making printed wiring

bpards (PWBS in which conducti\e patte
of the metd plate are stitched to the bas

417 Build-Up Process Proces for m4
printed wiring build-up proces board by
ing up the conducte layers and insulatian
of plating printing, etc.

418 Sequential Laminating Process Pr
multilayer printed wiring sequentiaboard
double-sidd printed wiring boards (PWH
junction holes for connectig the condu
both sides are laminatel or combinel with

ris stampel out
metal.

\king multilayer
gradualy build-
layers by means

bces for making
in which plural
Bs) having con-
Ctive patterrs on
the single-sided

PWB, and if necessat, connectios betwelm all conductive

layers are mace by the plated-throug hol

ES.

406 Production Master Film or dry-plae tha has al:l
scak patten and is usel in the production of printed wir-
ing board (PWBS).

407 Multiple Image Production Master Film or dry-
plate tha has at leag two 1:1 scak patterrs ard is used in
the production of printed wiring boards (PWBSs).

408 Panel The work piece of the size fitting the manu-
facturing facilities tha passe through the production
sequene of the printed wiring boad (PWB).

419 Hole Plugging Process Proces for making the
printed wiring boad (PWB) with coppe plated-through
holesin such away tha the hole is plugged with filler after
the through-hoé plating the positive patten of conductor
is formed on the surfae being followed by etching then
the filler and the resig on the surfa@ are removed.

420 Roll-to-Roll Process One of the processs for mak-
ing flexible printed wiring board (PWBS to carty out con-
tinuously a pat or of the entire manufacturig procesin a
roll.
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421 Pin Lamination Manufacturirg techniqe for multi-
layer printed wiring boards (PWBS9 in which the conduc-
tive patten on ead layer is positional by mears of guide
pins ard the laminates are macde to one laminatel body.

422 Mass Lamination Mass production technique for
multilayer printed wiring boardgs (PWBS9 in which many
boards are laminatel at the sare time in sud away that
uppe and lower faces of the internd pané having the con-
ductive patterrs mace in advane are placed betwea each
of the preprey ard the coppe foil layers respective).

remowve smea and further increag the exposd surfa® area
of internd layer conducte.

431 Push Back Proces to push badk the punchel prod-
uct to the origind position in the punchirg proces of prod-
ucts.

432 Desmear Treatmento clean the smea on conductor
surfa@ in a hole by a chemica or othe process.

RemarksA chemicéd proces or plasma proces is usually
used.

423 Resist Coatirg materid usel to mak or proted a
selectd area againg etchant plating liquid, or soldering
during manufagturig or testing.

424 Solder Rgsist A heat-resistig coatirg material
applied to selegte area on a printed boad to prever the
depositimm of splde upon those area during subsequent
solderirg operations.

425 Etching Chemicéor electrochemidaremova of the
unwante@ part ¢f a conducto on the bae materid when
making the confuctie pattern.

426 Etchant Corrosiwe solvert usel for etching.
427 Differentigl Etching Etching to leawe the wante

tive layer thinn
the wantal condluctie area (The thi
ductive araa is also reduce i the
428 Etch Factgr Ratio of dep

tion of the condlucto thickn od
etch.

ist

Etching r ch\facter = D

e
N K

433 Through Hole Plating b side walll

of a hole or the plated urpo® of
throuch connection.
434 Panel Plating of a panel
(including thratig
conductive
rouf hole
PSist.

plating Plating over the conductje pattern
previousy, or a paitt of it.

438 Photoresist Resist the light-irradiated palt of which
becoms solubk or insolubk to the liquid deve|ope

RemarksResis tha becoms insolubk is called
type’ and one tha becoms solubk is called

type’.

“‘negative
“positive

439 Plating Resist Resis usel for a patt for which plat-
ing is unwanted.

440 Etching Resist Etching resistane coalirg to be
applie to the patt whete etchirg is not wanted

429 Nail Heading Flarad conaition of COpp& on tne
inner conducto layers of a multilayer printed boad caused
when drilling.

Nail head Insulation layer

430 Etch Back Controlled remova of bag materid on
the side walls of holes to a specift extert in orda to

441 Coverlay Film coverirg the conductive portion of a
flexible printed wiring boad (PWB) for insulation protec-
tion.

RemarksFilm has bean removeal from the conductiwe part
necessar for connection sud as land and terminal.

442 Covercoat Insulation coatirg coverirg the conduc-
tive patt of the flexible printed wiring boad for insulation
protection.

Remarks Conductie parts sud as lands and terminals,
are not coated.

6
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443 Screen Printing A proces for transferrig an image
on a surfa@ by forcing suitabe media through a stencil
scre@ with a squeegee.

444 Fusing Melting of the metd coatirg on a conductive
patten followed by solidification.

RemarksMetd coatirg is usuall the resut of solde plat-
ing.

445 Hot Air Leveling Proces to make the surface
smooh by removirg the exces solde after dipping into

454 Non-wetting Sud a condition where the solde does
not deposi on the entire metd surface resultirg in the base
metd being partially exposed.

455 Manufacturing Drawing Drawing that specifies
specificatios and characteristis (e.g, shape pattern and
its arrangementhole, slot, finish, etc.).

456 Plating Proces consistirg of chemicé or electro-
chemicé depositimn of metd on a componeh to be pro-
cessd (e.g, bag material throudh hole, conductie pat-

the molter} solde using hat arr.

446 Solder Leveling Redistribution and/a partial
remova df the molten solde (independenfrom method
and composition of solde) from a printed wiring board
(PWB) by| applying suficient hea and mechanichforce.

Remarks[Heatirg and mechanichforce may be supplied
by the safre medium sud as ajet strean of heatel oil or
hat air. This is also called “‘solder coating:*

447 Dip

all expos
by bringin
compone
the molter]

Soldering Method of simultaneousl solderlng

448 Flow|
ing by bri
with the g
ing ard ci

449 Vapd
Reflow sq
the hed e
a high en
melts con

450 Refld

Remarks

‘Solder~coatings’alread applied” mears solder
plating solde paste etc.

Tem etc.).

RemarksIn a broad me
metallizing spatterifg i
solde coverirg '
metd coating:

dry metd coating as
a spraying and
the abowe wet

td surfae treat-
emicé reduction
lating).

iv¢ path intercon-
\WB) to be elec-
459Fillet Shae of solde when acomppnenlead is sol-

cered with the land.

460 Dry Film Resist Photosensitig resid previously
mace in a film.

461 Perforation Holes continuousy pro
by sewirg maching on a printed wiring
allow division of the boad after comple
ard solderirg of components.

Remarks This is usel for the same purg
V-cut.

462 Permanent Resist Resi$ not remo

vided (like seam
poad (PWB) to
i of mounting

o® as tha of a

@l after process-

ing (e.g, plating resig in fully additive pr|

DCess).

451 Surface Mounting Electricd connectio of compo-
nens on the mountirg surfa@ of a conductie patten with-
out utilizing componetholes.

Remarks ““Surface mountirg techniqué& is sometimes
abbreviatd as SMT.

452 Wetting Condition of a metd surfa@ on which sol-
der is coatal uniformly, continuousy, and smoothy.

453 Dewetting Formatiors of very thin solde due to
retraction of solde initially wetting the metd surface.

(5) TESTING-INSPECTION

501 Copper Side Side adhere by copp

e foil on single-

sided coppe-clad laminae or single-side printed wiring

boad (PWB).

(Surface of copper foil)

Co r foil
ppe ° Etched

out surface

Base matetial\'z

(Laminate surfacé)
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502 Etched-Out Surface Surfa@ of the bag material
where coppe foil is removeal away.

503 Base Material Side Side on which no coppe foil is
pasted in a single-sidél coppe-clad laminate or single-
sided printed wiring boad (PWB).

504 Base Film Side Side of a single-side flexible
printed wiring boad (PWB) on which the conducti\e pat-
tem is naot formed.

505 Adhesive-Coated Surface Cloth surfa@ on which
the adhesie is foatel before plating, in the cas of fully-
additive procespand the etchel out surfae of coppe-clad
laminak using adhesivein the cas of subtractie process.

506 Test board A printed wiring boad (PWB) suitable
for determiniry [the acceptabiliy of the boad or of a batch
of boards prodycel with the sane proces so as to be rep-
resentatie of the productian board.

507 Test Cougon A portion of a printed wiring board
(PWB) usdl to fletermire the acceptabiliy of the boatradh

Remarkslt is usually preparé on the sane pane wit
producs and usa separats.

508 Test Pattgrn Patten usel for
and/a inspectigon.

509 Composite¢ Test Pattern
more teg patteins. <>

510 Microsect
the boad for th
a printed wiringd

511 Sliver Th
detachd from t

Resn transfe from the bas material
onto the surfag orvedee of the conductie patten at the

512 Resin Smear

515 Board Thickness Thicknes of the metal-clal base
materid or printed wiring boad (PWB) including the con-
ductive layer or layers but excludirg additiond platings.

516 Total Board Thickness Overal thicknes of a
printed wiring boad (PWB) after its finish.

517 Base Material Thickness The thicknes of the base
materid excludirg conductie foil or materid depositel on
the surface (solde resig or the like).

e position
position
ifng board
(PWB).

en and/or
iting board

ewed ver-
specifica-
centes of
522 Design Width of Conductor The desig idth of a
conducto specifiel and agreel upan betwee thg purchaser
and manufacture
523 Conductor Spacing Spacirg betwee| adjacent

edges of conductos on a single layer of the prirted wiring
boad (PWB), viewed from just over.

Remarks This does not mean the distane b¢twee the
centes of two conductos (see the following Figures).

time of drilling ard the like.

Remarkslt usualy occus at drilling work.

513 Bow Deviation from flatnes of a boad characte
ized by a roughl cylindricd or spherica curvatue such
that if the boad is rectangulg its four cornes are in the
sane plane.

514 Twist Deformatio of a rectangula sheet sud that
one of the cornes is not in the plare containirg the other
three corners.

524 Land Spacing Conducte spacig betwea adjacent
lands (see the following Figures).

8
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525 Conductor Thickness Conducto thickness includ-
ing additiond adherirg metal.

526 Outgrowth Increag in conducto width at one side
of a conducte, cause by plating build-up, over that given
in the production maste or by the resist.

530 Corner Crack Crad of plated metd at the corne of
through hole.

Corner crack Through-hole plating

Base material

531 Barrel Crack Cradk of plated metd on the internal

Through-hole plating

%C;f&dt‘;lctﬂ Conductor width as wall barrd cradk of through hole.
in production
Plating master Barrel crack
Regist netat

Conduckive
foil —

Base mafjerial

7

Outgrowth

Conductor
width Conductor width as

- in production

I._4 master
\m;é DR
0

OQutgrowth

Plating

Resipt

et % % el

2

Base matgrial . /é

527 Undgrcut Groowe or excavatim a one
conducto|causé by etching.

Resist

B4
ma

528 Over

Remarks
outgrowh

Conductor width as in
production master

Plating
~

Conductor

Base h
material\\izégj/

Undercut
Qutgrowth
Overhang

529 Void Ladk of depositim of a substane in a void
localized area.

paratia of ply
H wiring boards

atio occurring
@ bae material

ister’is one form of delamination.

rrirg in the base
baratd from the
ated to mechani-
ally induced stress.

Remarks This condition manifess itseff by connected
white spos or crosss below the surfa@ of the bae mate-
rial.

535 Measling An internd condition dccurring in the
bas materid in which the glass fibers ar¢ separaté from
the resn at the weaw intersection usualy related to
thermally-induced stress.

RemarksThis condition manifess itseff in/the form of dis-
cre white spos or crosss below the suffa@ of the base
material.

536 Mealing White granula spos tha] occu between
Te-printec-wiringboacH(PWBard-conforma coating.

D S W oooat(rvwD)att €O

537 Blow Hole Void or plated-throug hole with void
cause by outgassig when solderirg the hole.

538 Outgassing Emissia of gas or vapa from aprinted
wiring boad (PWB) when thisis exposé reducel air pres-
sure or hed or both.

539 Haloing Mechanicaly or chemically-inducd frac-
turing or delaminatig on or below the surfa@ of the base
materia] usually exhibited by a light area arourd holes
and/o machinel areas.
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540 Hole Breakout Condition in which a hole is not
completey surroundd by the land as aresut of deviation
of hole location.

541 Treatment Transfer Traces of the conductiwe foil
left on the treatmen transfeé bas materid surfa@ after

removal.

550 Dent (Indentation) Depressia in the conductive
layer that does not penetrag entirely throudh it.

551 Pin-Hole Minute hole unwillingly penetrating
throuch the conductiwe layer and/a insulatirg layer.

552 Pull-Out Strength Force normd to the printed wir-
ing boad (PWB), requirel to separag the metallic wall of
a landles plated-throug hole from the bas material.

553 Pull-Off Strength Force normad to the printed wir-

ing-boad (PWB)requiral to separat-the land from the

Remarks|t usu
red streaks.

542 Weave Te
of glascloth is
cloth in the bagd

543 Weave Ex

ally occuss in the form of black brown, or

ture Surfa@ condition where the texture
sea clearly, even though the fiber of glass
P materid is completey coveral by resin.

posure  Surfa@ condition wher the fiber

of glass cloth in the bae materid is not completey cov-

eral by resin.
544 Flaming
545 Glowing
546 Bump Pr
purpo of conrf
a printed wiring

print, or pag o

547 Current-C
can be continy

specifia conditi

mechanichperf]

548 Edge Defi
formed on a pri
tion maste.

549 Inclusion
conductie laye

Burning condition with flame.

Red heatirg condition without flame.

otuberane of conducto formed for th

hrrying C )
ousy carried thre

and/a bas material.

bas material.

red to peel

555 Resin Rece twead the
barrd of a pl , Which is
observe on t ub hole of
a printed wiri N tempera-
ture.

Resin recession
L

Metal Migration Transfe of a metd ioh alorg a
ehductie pah from a metd to the othe mefd when a
voltage is being applied acros two metals.

Remarks There are two case (i.e., the metd ioh transfers
along the surfa@ of insulatig materid and transfers
through the inside of the insulatirg material) Rrogres of
this phenomeno may resut in deterioratia of|insulation
and/a shot circuit.
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Alphabetical Index

[Al conductor 124

acces hole 313 conducto layer 328

additive process 413 conducto pitch 521

adhesie coatel surface 505 conducte spacing 523

annula width 326 conductw thickness 525

artwolkk master 404

condi 1cie \'I\'Iidth 520

aspet rat

[B]
barrd cra

bas film

bas film

ba® mate
bag mate
bae mate
blind via

blister 5
blow hole
boad thic
bondirg s
bow 517
b-stag re
build-up f
bump 54

buried vig|

[C]
clearane

o 321

ck 531

208

side 504

rial 201

rid side 503

rid thickness 517
338

B3

537
kness 515
heet 204
in 203

rocess 41

hole(" 314

compone

hhole 318

COUTTOO Gt

conformd coating 337

coppe-clad laming

datum reference 324
delamination 532

dent 550

desig width of conductor 522
desmear 432

dewetting 453

die stamping 416

differentid etching 427

componehside 117
composie laminate 217
composie ted pattern 509
condensatio soldering 449
conductiwe foil 209
conductie paste 214
coated-throuly hole 308

conductie pattern 122

dip soldering 447

double-sidd flexible printed wiring board 113
double-sidd printed wiring board 110

dry film resist 460

[E]

edge boad contact 127

edee definition 548

edce distance 519

11
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electroles plating 457

etchant 426
etch back 430

etchal out surface 502
etch factor 428

etchal out surface 502
etch factor 428

etching 425

[J]
jumper 341

[L]

laminate 212

lamination 211

land 310

landles plated-throuf hole 309
land spacing 524

etchirg resist 1
externa layer
[F]

fillet 459
flaming 544
flexible printed
flex-rigid printe
flow soldering
flush conductol

foot print 312

fully-additive pfocess 414

fusing 444
[G]
glascloth 21
glowing 545
grid 119
grourd plane
[H]

haloing 539

hole breakout

331

140
334

viring board 107

| wiring board 108

vave soldering 448
125

Y

2N

640

hole pattern 3

PO

a5

layer 327
layer registration 325

layer-to-laye registratip

metal-clal bae material 206

metd core base material 213

metd core printed wiring board 115

metd migration 556

microsectioning 510

mothe board 116

mountirg hole 317

multilayer flexible printed wiring board 114
multilayer printed wiring board 111

multiple image producti;m master 407

hole plugging process 419

hot air leveling
[

inclusion 549
indentation 55

insulatirg layer

445

0
332

interlaye connection 302

internd layer 333

multiple pattern 409
multiple printed panel 410
[N]

nai heading 429

negatie pattern 403
non-conductie pattern 123
nonwetting 454

nonwove gras fabric 216

12
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[O]

origind production master 405

outgassing 538

outgrowth 526

overhang

528

overplating 437

[P]

pull-out strength 552
push back 431

[R]

reflow soldering 450
registration 518
registe mark 342

resh recession 555

pad 311 reshn smear 512
panel 408 resist 423

pané plating 434 rigid printed board , <
pattern 121

patten plating 435

ped strength 554

perforatign 461

permanefresist 462

photogray|
photoresi
pin-hole

pin lamin

plain holg

plating A4
plating bg
plating re
polarizing

positive p

prepreg P

printed bg

bIg reduction dimension 401
5t 438

551

htion 421

bist 439

305

plated-throuy hole 304
56 Q
r 458

ard A105

printed ci

cuit.board 103

112

olde leveling 446

solde paste 130
solde resist 424
solde side 118
subtractie process 412
surfa@ mounting 451

symbd mark 340

[Tl
taped-components129

tenting 436

printed circuit 101

printed co
printed co

mponent 128
ntact 126

printed wiring 102

printed wiring board 104

printing

120

productior master 406

pull-off strength 553

ted board 506

ted coupon 507

ted pattern 508

throuch connection 301
throuch hole plating 433
tin-lead plated-throu hole 307
tooling hole 315

totd boad thickness 516

13
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treatmem transfer 541
twist 514

[V]
undercut 527

vl
vapa phae soldering 449
via 319

v-grooving 411

[w]
wave soldering 448

weawe exposure 543

weawe texture 542

wetting 452

wicking 205

wire throuch connection 303

woven glass fabric 215

void 529
voltage plane B30

s

@@
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JIS C 6471-1995
Test Methods for Copper-Clad Laminates
for Flexible Printed Wiring Boards

1 SCOPE

This Japanesindustrid Standad specifies ted method for
coppe-clad laminates for flexible printed wiring boards
(PWBS).

1.1.2 International Electrotechnical Commission

IEC 249-1 (1982) Base Materiak for Printed Circuits Part
1: Ted Methods

1.1 Cited|Standards

1.1.1 Japlanese Industrial Standards
JIS B 7507 Vernia, Dial and Digital Callipers
JIS B 751¢ Metd Rules
JIS B 753¢ Electricd Comparators

Jis ¢ 00lo Environmenth Testing Pat 1: Genera and

Guidane (IEC 68-1 1988)
JIS C 1303 High Insulatin Resistane Meters

JIS C 2114 Testirg Methods for Electric Stren

Insulatirg|Materials
JIS ¢ 5012 Ted Methodks for

JIS C 5016 Ted Methods

Boards Q
JIS C 5017 Flexible Pri

Sided Double-Sided
JIS C 5607

JIS C 6472
Wiring Bd

JIS C 648l Tes Methods
Printed W|ring(Boards

ethods Amend-

s for Electrical

on to the defini-
efinitions in 2.1

symbok of base

. polyethylere terephthala film
pyromellitic acid polyimide film
B: bipheny tetracarbord acid polyimide film

2.2 Symbols of Copper Foil
are given below:

The symbok of coppe foil

El: standad electrodeposite coppe foll

E2: electrodepositd coppe foil with high elongation at
ordinaly temperature

E3: electrodepositd coppe foil with high elongation at
180°C

RI:  cold rolled coppe foil (without anngaling)

R2: lightly cold rolled coppe foil (withqut annealing)

R3: anneald rolled coppe foil

2.3 Machine Direction (MD) Longitudjnd direction at
the time of continuows manufactue of filn, coppe foil, or

JIS K 5902—Cotophonium

JIS K 8101 Ethand (99.5)

JIS K 8540 Sodium (+) - Tartrat Dehydrate

JIS K 8839 2-Propanol

JIS P 8115 Pape and Boad — Determinatia of Folding

Endurane by MIT Tester
JIS z 3282 Softt Solder

JIS 2 9110 Recommend# Levels of Illumination

coppe-clad laminate.

2.4 Transverse Direction (TD) Laterd direction at the
time of continuos manufactue of film, coppe foil, or
coppe-clad laminate perpendiculato MD.

3 CONDITIONS FOR TESTING

3.1 Standard Test Conditions Unles otherwie speci-
fied in the detailel specification tess excludirg electrical
performane tess shal be carried out unde the standard
atmospher conditiors for testirg specifiel in 5.3 of JISC

1
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0010 (temperature15°C to 35°C, RH: 25% to 75%, air
pressure86 kPato 106 kPa) When ary doult arises on the
decision mace unde the standad tes conditiors or when
specialy required the conditiors statel in 3.3 shal be
employed.

If it is difficult to carty out the tess unde the standad test
conditions they may be carried out unde conditiors other
than the standad ted conditiors unles arny doult arises on
the decision.

3.2 Electrical Performance Test Conditions The elec-

(b) Produdc of 240 mm width: 240 mm (width as received)
X 1040 mm (length)

(c) Produt of othe width: width as receivel x lengh that
gives an area of 0.25 M?at tha width

6.1.2.2 Dent Test

(@) Produdc of 480 mm width: 480 mm (width as received)
X 260 mm (length)

(b) Produdc of 240 mm width: 240 mm (width as received)
x 520 mm (length)

(c) Produd of othe width: width as receival x lengh that

trical performane teg conditiors shal be as statel in 3.3.

3.3 Referee Tegst Conditions The referee teg conditions
shal be the standad atmospher conditiors for referee
test specifi@ in 5.2 of JIS C 0010 (temperature20°C *
2°C, RH: 60% to 70%, air pressure86 kPato 106 kPa).

3.4 IIIuminatio;[:] of Testing Area The illumination shall
be 200 Ix (illuminant range 150 Ix to 300 Ix) or more
accordimg to JI§ Z 9110.

4 SPECIMEN

in the detailed

the end of prod
specima are n
sion shal be tal

Car shal be ta|
not to stan the §
stances.

4.2 Test Pattel
terrs shal be as
ure 4, Figure 5,

The ted patten
80°C + 5°C for

5 PRECONDITI

The specimen 4
teg conditiors fpr’24 hours + 4 hours for preconditioning.

gives an area of 0.15 M? attha width

cimaé su-
rg lens.

6.1.3 Test Examire the gbnd
faces with the nakel eygo

6.2 Dimensions
6.2.1 Thickng

ricd com-
pecifial in

minae as

it the mea-
5 pad other
the MD for rolled coppe-clad laminates or five
points coverirg the whole width in TD at almog equal
intervak on ead of the three she¢ form spgecimens.

(b) Take the averag of all the measurd valpes as the
thickness.

6.2.2 Width

6.2.2.1 Device The devie shal be the metd rules of
Grack 1specifiel in JIS B 7516 or equivalent.

6.2.2.2 Specimen Use the coppe-clad laminae as
receiveal as the specimen.

6.2.2.3 Measurement

6 APPEARANCE AND DIMENSION OF TESTS
6.1 Appearance
6.1.1 Device A 3X magnifying lens shal be used.

6.1.2 Specimen The size of specimes shal be as stated
in6.1.21 and 6.1.2.2.

6.1.2.1 Pinhole Test

(@ Produdt of 480 mm width: 480 mm (width as received)
x 520 mm (length)

(@ Carly out the measuremdron three points =1 m apart
from ead othe in the MD for rolled coppe-clad lami-
nate or the lengh in TD on ead of the three sheet
form specimensto a unit of 1 mm while the speci-
mers are held horizontaly.

(b) Take the averag of the measurd values as the width.
6.2.3 Length
6.2.3.1 Direct Method

6.2.3.1.1 Device The deviee shal be as specifiel in
6.2.2.1.
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Guard

. Main electrode

Counter
electrode

L 50
70

80

IPC-6471-1

Figure 1

17.5
25, 1 . 25

A balarfe tha can measue the mas
oll.

¢ cut out from the three optiond posil
from ead othe in the MD of coppe-clad
receivel shal be usel as the specimens.

6.2.3.2.3 Measurement

neares 0.00L g.
(c) Calculat the lengh L (m) from the fg

IPC-6471-2

| % length:
A B v
_Wxa
L_ng
I‘O.I'U VV;ICIC.
i2.96 W : net mas of roll (kg)

B : width of roll (mm)
g : totd mas of specimes ()

Figure 2 Specime n for Measuremen t of Insulation
Resistanc e and Voltag e Proof , Surfac e Layers

6.2.3.1.2 Specimen Use the coppe-clad laminak as

receivel as the specimen.

6.2.3.1.3 Measurement Hold the specima horizontally
by a suitabk methal and measue the lengh in MD.

a : totd area of specimes (mnv)
7 ELECTRICAL PERFORMANCE TESTS

7.1 Volume Resistivity

of one product

2.3.2.2 Specimen Three pieces of a sige 100 cn? +0.5

iors 21 m apart
laminate roll as

(@) Weigh the ng mas of the roll in units of 100 g
(b) Pu the specima on the balane afd weigh to the

llowing formula

ard take the avera@ of the calculatel values as the

7.1.1 Device The deviee shal be as follows:
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Guard

50

| Main electrode

Counter
electrode

IPC-6471-3

Figure 3 Specime n for Measuremen t of Relative Permittivit y and DISSM \\/

->.<-3—

»
<

:
5

<\\I f W/
SN )
™

IRC-6471-4

N

% A

130

110

g7

Figure 4 Specimen for Copper Foil Peel Strengt h Test

7.1.1.1 High insulation resistane mete specifi@ in JIS
C 13@ or a resistance-measugndevice consistirg of a
standad resistancg universa shunt and a galvanometer
calibratel to accurag + 10%

7.1.1.2 Electricd comparato specifie in JIS B 7536 or
equivalent

7.1.1.3 Vernig calipag with minimum readirg of 0.05
mm specifi@ in JIS B 7507 or equivalent

IPC-6471-5

Figure 5 Specime n for Foldin g Resistanc e Test

7.1.2 Specimens Cut the sampé to 100 mn? with the
thicknes as the origind and prepae the electrods shown
in Figure 1 by etching.

S the form and dimensiois of the electrods so the cen-
ters of the main, counte, and guad electrods coincide as
far as possible Howeve, the counte electroek is allowed
to cove the whole rea surface.

4
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Laminat e for Test for istal Solderih g Heat
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Figure 7 Specimen for Flame Retardanc e Test (2)

Figure 9 Specime n of Double-Side d Copper-Clad
Laminat e for Tests for Resistanc e to Solderin g Heat
and Resistanc e to Chemicals
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In the ca® of single-side coppe-clad laminate eithe the
conductie coatirg or adhere coppe foil may be usel for
the counte electrode.

When the conductie coatirg is usel as the electrode it
shal hawe been coatal before the preconditioniig is made.

7.1.3 Preconditioning The preconditionig shal comply
with the specificatim of Sectia 5.

7.1.4 Tests Thetessshal be asstatel in 7.1.41 through

7.1.4.2.3.
7.1.4.1 Normal

7.1.4.1.1 Meas
unde normd st
after precondit
neares0.1 g ar
shape clearan
calipe to the ng

Apply DC voltal
resistivity after

7.1.4.1.2 Calcd

(Q-cm) from the¢ following formula:

where:

7.2.2 Specimen Prepae the specimes by making the
electroa shown in Figure 2 by mears of etching.

For double-sidd coppe-clad laminates prepae two kinds
of specimes (i.e., the conductie patten is formed on the
front and rea surfaces).

7.2.3 Preconditioning The preconditionig shal comply
with the specificatiom of Sectin 5.

7.2.4 Test The ted shal be as stata@l in 7.2.41 through
124272

State

urement  When the measuremeris made
Ate measue the thicknes of the specimen
oniy by the electricd comparato to the

d measue the inside diamete of the ring-

b of the uppe electroe using the Vernier
pares0.06 mm.

e of 500 V + 5V and measue the volume
bne minute.

lation Calculag the volume resistivigp

d
t

R,

: ratio of cird

Tt

: externd dig

resistane (

2)
umferen

AN

(surfae dischage), sparkove (dischage throu

b0V £ 5
resistance
7.2.4.2 After Hu
mply with
4.1.
i¢l in 6.2 of
$0 or equivalent.
/2 Specimen The specima shal comply with 7.2.2.

The specimes tha cau® mechanich damagg¢ flashover

ch air), or

dielectrc breakdown in this teg shal not be usdl for other

7.1.4.2 After Humidifying Tye

7.1.4.2.1 Treatment
conditional spgci
then put the spec

tartrae dehydrag i
ture is held at 20°C + 2°C.

7.1.4.2.2 Measurement Take the specimé out of cham-
ber within one hou from the end of treatmeh and com-
plete the measuremenof volume resistivity within three
minutes in the same way asin 7.1.4.1.1.

7.1.4.2.3 Calculation Comply with 7.1.4.1.2.
7.2 Insulation Resistance, Surface Layers

7.2.1 Device The device shal be the sane as the volume
resistivity testirg device of 7.1.1.

tests.

7.3.3 Preconditioning The preconditioniig shal comply
with the specificatio of Sectio 5.

7.3.4 Test Apply avoltage of 500 V to the sgecima by
using DC voltage or AC voltage at a frequeng| of 50 Hz
or 60 Hz. Rai the voltage gradualy to the spdcifial volt-
age in abou five seconds malntan the voltage for one

: X ( xistene of
sud abnormalltles as mechanichkdamageflashove, spark-
over, ard dielectrc breakdown.

7.4 Voltage Proof Between Layers

7.4.1 Device The deviae shal be the same one specified
in7.3.1.

7.4.2 Specimen The specima shal comply with 7.1.2.
The specimen tha cau® mechanichkdamag or dielectric
breakdown in this teg shal nat be usel in othe tests.

6
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7.4.3 Preconditioning The preconditionig shal comply
with the specificatiom of Sectio 5.

7.4.4 Test Carly out the teg as specifi@ in 7.34 and
examire for the existene or nonexistene of suc abna-
malities as mechanicedamag@ and dielectrc breakdown.

7.5 Relative Permittivity and Dissipation Factor

7.5.1 Devices The devices shal be as statel in 7.5.1.1
throuch 7.5.1.5.

shown in e of Figure 10 and connet othe two terminals
with | ard r.

7.5.1.2.3 Standard Variable Capacitor (Cg,and Cg, in
Figure 10) Prepae two air capacitos equipp@ with the
guad and totd capacitane of abou 200 pF;, employ one
as standad capacito, Cg,, ard the othe as measuring
capacito, Cg,, ard inset the specimenCx, parallé to the
latter. It is desirabé the capacitane changs slowly in the
range of smal capacitane and rapidly with the increa® of
capacitanein orde to precisey determire the capacitance.

7.5.1.1 Hower Source (S in Figure 10) The power
sour@ shal be able to genera¢ a frequeng of 1 MHz and
apply spegifial voltage in a sinusoid& wave with a distar-

tion facta] <5% or to the specima@ and shal be electro-
statically and electromagneticafl shieldel in orde to avoid
the dired| connectim of the powe soure and balance
detecta.

Standat
variahld
capacit

IPC-6471-10

Figure 10
Measurin ¢
issipatio n

r Bridg e Method
ittivit y and

7.5.1.2 Bfidge

e residua|resistane and
o dotnot'eéxceal 0.1Q and

Moreove, 1t Is desirabg
residud inductane of C4; ard
0.1 pH respectivey.

a cqmponen of the
ane (¢ in Figure 1) is
igure 10, the resistance
r¢spectie of the
rx m of Figure 10
e 100Q to 0Q, ard the resistance

.541.4 Electricd comparato specifial i
quivalent

7.5.1.5 Vernig calipa with a minimum
mm specifie in JIS B 7507 or equivalen
ratus

7.5.2 Specimen Cut the sampe into a
with origind thicknes and make the el
Figure 3 by etchirg to prepae aspecime

100Q to 200Q.
b of Figure 10,
L\wave of power

h JIS B 7536 or

readirg of 0.05
measurig appa-

50 mm square
ctroee shown in
n.

Arrange the form and dimensiors of the ¢lectrods so the

centes of the main counte and guad ele
as far as possibé and further malke the
ring form betwea the main electroe a
1 mm+ 0.1 mm.

ctrods coincide
Clearane of the
d the guad to

7.5.1.2.1 Shielding Transformer (T, in Figure 10) This
is a transforme intendal for matchirg of the internal
impedane of the powe sour@ and the impedane of the
bridge (abou 200Q) in which the windings in the bridge
side are shieldel by an earth@ conducte. The windings in
bridge side shal be split and balance winding.

7.5.1.2.2 Ratio Arm (T, in Figure 10) Maketheratio arm
by non-inductivey connectiig the primary ard secondary
windings of a transforme with a 1:1 turn ratio (error
<0.2% and smal leakag inductance Winding the resis-
tane as far as possible earh the connectig point as

In the ca® of single-sidel coppe-clad laminates prepare
the specima in the sane way asin 7.1.2.

7.5.3 Preconditioning The preconditioniiy shal comply
with the specification of Sectin 5.

7.5.4 Test The ted shal be as statel in 7.5.41 and
7.5.4.2.

7.5.4.1 Measurement Measue the thicknes of the
specime after preconditionig to the neares 0.00L mm
using the electricd comparata
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Using the Vernie calipa, measue the externé diamete of
the main electrock to the neares0.06 mm ard confirm the
ring form clearane betwe@ the main electroé and the
guad is 1 mm = 0.1 mm uniformly.

Connet the specimea after preconditionig per 3.3 to the
position of Cx in Figure 10 ard measue the value of the
standad capacite, Cg;, and the measurig capacito, Cg,,

the resistane betwee m and d of the conductane shifter,

the resistane betwea | and m and m and r when the
bridge is brougtt to equilibrium by adjustirg the measuring
capacito, Cs,, ard the conductane shifter.

8 MECHANICAL PERFORMANCE TEST
8.1 Peeling Strength of Copper Foil

8.1.1 Classification of Test Method There are two kinds
of ted method for ped strengh of coppe foil as shown
below:

Method A Thisis amethal to ped off the coppe foil 90°
to the coppe foil removel surface unles otherwis speci-
fied, this methal shal be employed.

The measurig frequeng shal be 1 MHz.

7.5.4.2 Calculdtion Calculat the relative permittivity €,
ard dissipatio factar, tan (8), from the following formulas
givenin 7.5.4.41 ard 7.5.4.2.2.

7.5.4.2.1 Relatjve Permittivity

€ = &
r— Co
where:

. . differene
Cs, and t
bridge is i

main elec|
(pF), which i

where:

r: radiss o
t : thickne

7.5.4.2.2 Dissi

by the following formula:

S
6= G100

G : conductane betwe& m and d of Figure 10 (S)
S :resistane betwe& m and r of Figure 10 (Q)
—100 (Q)

——: resistane ratio at the equilibrium point of the con-
ductane shifter

f  : measurig frequeny (Hz)

T circular constant

Method B~ ThiS1S amethadl to ped_of the coppf foil 180°
to the coppe foil removel surface This methfd may be
twes Arties concerned,

thickness
supporting
bk due to
N approxi-

thin + 1%
iye measu
to 85% of
N be main-

g Figure 11
d Figure 12) tha can maintan the ange b¢twea the
peelirg direction ard the plare of the coppe [foil to be
removel at 90° £ 5° when the coppe foil is peelal from
coppe-clad laminat or a supportimg fixture at lepg equiva-
lent thered in its function, when methal A is applied.

8.1.2.3 Vernig calipa with minimum readifg of 0.05
mm specifiel in JIS B 7507 or equivalent

8.1.2.4 The solde bah shal be avessé in [which the
melted solde (H6OA or H63A specifiedm JISP 3282 is
contain@ to a dept =50 mm and contrd of the tempera-
ture of the solde in the deflned posmcn is pos< ibé within
anNce to 300°C.

8.1.3 Specimen The specima& shal be as statal in
8.1.31 ard 8.1.3.2.

8.1.3.1 Single-Sided Copper-Clad Laminate Prepare
the teg patterrs of Figure 4 by etching Prepae two speci-
mers in ead of MD ard TD (i.e., four specimes in total).

8.1.3.2 Double-Sided Copper-Clad Laminate Remove
all the coppe on the rea surfae of the specima and pre-
pare the teg patten of Figure 4 on the surfae to be tested
by etching.



https://iecnorm.com/api/?name=1369143bdb76c3c72ea84176090827a9

Copyright © 1999, IPC; 1999, IEC

February 1999

JIS C 6471-1995

Tensile direction

Copper foil
surface

Reinforcing plate
(t = 0.50 mm or over)

Supporting
fixture

Tensile direction
Tuning with
peeling speed

~

Roll

Clamp
Copper foil

/ Double-sided
adhesive tape

IPC-6471-11

Figure 11

Clamp

Specimen

Specimen end clamp

Figure 12 | Rotary Dru
Measuremen t of Peel Stre
90° Directi

Prepae tw 9
of MD argd TD (ie., eIy n

8.1.4 Prefconditior
with the specificati

8.1.5 Tests » Thetess
8.1.5.4.

al be as stated in 8.1.51 through

irection)

circulating ther-
E hou or more,
leg specifi@ in
Hsallow them to
bcifiel in 3.1 for
it as specifi@ in

the coppe foil
suxfae with maskirg tape or tred thg specimes by
Momersirg them into hea resistam silicong oil at 260°C or
eMike so the solde does not adhee to the coppe foil
urface.

8.1.5.4 After Chemical Immersion Treat
the specima in chemicas at 23°C + 5°C
take it out and completey wipe off the ch
to stard unde the standad ted conditio
hours + 4 hours and carly out the ted in

ment Maintain
or five minutes,
emicals allow it
s of 3.1 for 24
accordane with

8.1.6.

Howeve, in the ca® of inorganic chemicals take the
specima out of the chemicals completgy wadh it with
wate, dry it at 80°C + 5°C for 30 min, @llow it to stand
unde the standad teg conditiors specifig in 3.1 for 24
hours + 4 hours then carly out the test.

Use the hydrochlort acid (2 mol/dnt) as dcid, the aqueous

8.1.5.1 Normal State After preconditionirgy of the speci-
men carty out the teg as specifiel in 8.1.6.

8.1.5.2 After Heat Treatment Maintain the specimens
vertically for one hou in an air-circulating thermostatic
chambe at 130°C £ 5°C in the cas of PET, and at 180°C

+ 5°C in the ca® of PIA ard PIB, allow them to stand
unde the standad teg conditiors of 3.1 for 24 hours + 4

hours then carly out the teg as specifiel in 8.1.6.

8.1.5.3 After Solder Immersion Treatment (Not Appli-
cable for Copper-Clad Laminates Employing PET as

solution of sodium hydroxide (2 mol/dn?) as alkali, and
the 2-propant specifiel in JIS K 883 as alcohol Carry
out the tess on all the chemicas as specifial in 8.1.6.

8.1.6 Measurement The measurig method are as
given in 8.1.61 throuch 8.1.6.2.

8.1.6.1 Method A (Method to Peel Off at 90°)
8.1.6.1.1 Measue the conducte width of the specimen

and fix the specima to the tensik teste. To ensue peeling
at 90°, fix the specima by pastirg it to a reinforcing plate

9
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with double-sidd adhesie tape so no slip or uneven force
appeas as illustrated in Figure 11. The supportiry fixture
shown in Figure 11, which can slide in the direction verti-
cd to the tensik direction synchronizig the spee of peel-
ing togethe with the abowe assemby} or tha the specimen

is firmly fixed

by using two-sidel adhesie tape to the

freely rotatabé drum illustrated in Figure 12.

Continuousy ped off the coppe foil verticd to the speci-
men surfa@ to 250 mm and measue the load during the
abo\e procedure.

—)T— Qvershoot
AAAAAAAPAALAA A Ay Average
Load UMM A A v load
T Stable portion

8.1.6.1.2 Inth
load at three |
adequat digital
over evel one

avera@ values

specimen EXxcly
to eliminat the

8.1.6.1.3 The

P progres of peeling rea the value of the

IPC-6471-14

oints or more per secom by using an
type recorde. Recod the averag value

Figure 14 Unifor m Peelin g{bﬁe
N\

secor and take the minimum value in the
50 obtainel as the peelirg load (N) of the
e the load value in the first five seconds
overshoo at the initial stag of peeling.

High pe¢ling
strength\mode

beelirg load of the specima may be dete- Load
mined by the following procedure. T A
| Average
Draw the load fontinuousy as exemplifie in Figure 13, load
Figure 14, ard KFigure 15 by using an adequag anal <
recorde ard defermire the averag value of load by plac-
ing a straightede on the portion whete the loads are st AN
excludirg the inftial overshoo (stabk portion in Figure 13 \ —> Peeling distance IPC-6471-15
ard Figure 14). (\ % > Non-Unif Pecling Mod
/\ gur on-unitor m Peeling Mode
portion as the peelirg load.
Specimen > If there is no stabk portion in the peelirg madg as exem-
plified in Figure 15, take the minimum load as the peeling

: E\ oppex foil

Clamp

or

Reinforcing plate

Double-sided
ad(l)llési%emtaepe

;J\\/

load (N).

8.1.6.1.4 Obtan the quotient of the peelirg Id
ead specime by the width of the peelal condy
specim@ (mm) and take the minimum value 9
tients so obtainal as the ped strengh of the
(N/mm).

8.1.6.1.5 Repot the ped strengh on both of
in MD ard TD.

ad (N) on
cto of the
f the quo-
specimen

specimens

!ﬁﬁge’)”m \Base film

Tensile direction
IPC-6471-13

Figure 13 Mountin g Method of Specime n for

Measuremen t of

Peel Strengt h by Method B (Peel Off

in 180° Direction)

In this procedu

reif the peeling mode changs in the way

of peelirg as exemplified in Figure 14, take the minimum
value amoryg the avera@ values estimate at evel stable

8.1.6.2 Method B (Method to Peel Off at 180°)

8.1.6.2.1 As in methal A, fix the specima@ whos con-
ducta width has been measurd to the tensik teste as
illustrated in Figure 16. To ensue peelirg at 180° fix the
specima by pastirg it to a reinforcing plate by double-
sided adhesie tape so that no slip or uneven force appears.

8.1.6.2.2 The following measuremdrprocedurs and the
calculation methal of peelirg strengh shal be the sarre as

those given in methal A.

10
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Peeling load
Load

motion shal be sudt tha the specimea is folded by an
angk of 135 + 5° to left and right of the unfolded posi-
tion.

Ead folding face shal hawe aradius of curvatue of 2 mm
ard its width shal be not more than 19 mm. It is necessary
the clearane betwee folding facesis larger than the thick-
nes of specimea but it shal nat exceel the thicknes of the
specim@ not compresse by more than 0.25 mm.

8.2.1.3 Thete shal be apower-driving device to give the
folding device aconstan rotaty motion.

—> Peehing distance
IPC-6471-16

Figur e 16 | Peeling Mode withou t Stable Portion
8.2 Resigtance to Folding

8.2.1 Deyice Use the folding resistane teste as shown
in Figure [L7 as the device.

Plunger
Clamp for loading

Les3

50 to 70mm

Figure 17

8211 T
perpendiq
The surfafe on'which ecima is to be mountal shall
be in the gafE plare as the rotating axis The load shal be

n.

shown in Figure

iy shal comply

p to the tension
g and st the
specime accu-

thefolding device mountirg surface.

the specima by holding its two gnds so the fold-
Igg part does not come in contad with the hand Loosen

he setscrev of the plunge and apply the |
ing of the load indicata changescorred
readirg of the indicata at the time of the
by mears of the adjustirg screv. Carty ouf
tensio of 49 N ard arate of abou 175 ti
measue the numbe of times until the g
and take the mean value as the numbe o
the resistane to folding.

9 OTHER TESTS
9.1 Flame Retardance

9.1.1 Devices The devices shal be asir
9.1.1.9.

pad If the read-
the load to the
load application
the folding at a
Imes per minute,
pecima breaks,
times denoting

9.1.11 through

capabé of-apptyingatenstorirtherangeof S-N-to- -7
to the specimen.

Furthe, the distane betweea the clamp and the rotating
axis at the time of load application shal be 50 mm to 75
mm.

8.2.1.2 Thefolding deviee shal hawe paralld and smooth
folding faces and shal be placal symmetricaly to the
rotating axis.

The position of the rotating axis shal be on the tangential
plare of the two folding faces ard in the cente thereof.
The folding device shal be equippe& with aclamp and its

9.1.1.1 A ted chambe tha can prepae draft-free condi-
tions It is desirabé to use an enclosé hoad equippa with
a hed resistamh glass window and an exhausfan to remove

smoke gas etc, after the test.

9.1.1.2 Stard for experimemn equippel with one gripping

tool

9.1.1.3 Bunse burne with bore of ¢ 9.5 + 0.5 mm and
atube length of abou 100 mm tha uses methar or natu-
ral gas of calorific value abou 37 MJ/m?® as the fuel

11
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9.1.1.4 Stopwatt or timer

9.1.1.5 Absorben cottonn 50 mm x 50 mm and maximum
natura thicknes of 6.4 mm

9.1.1.6 Desiccato containirg calcium chloric anhydride

9.1.1.7 Ted chambe tha can maintan the inside atmo-
sphee at 23°C + 2°C and 50% RH + 5% RH

9.1.1.8 A ted cabiné tha can maintan its temperatug at

9.1.4.2 Hold the specimea verticd using the clanp of the
ring stard as shown in Figure 18 and determire the posi-
tion of the specimea so the top end of the burne is 10 mm
unde ard the horizontd surfa@ of the absorbehcotton is
300 mm unde the end of the specimen.

Clﬂ % / Specimen
o S

70°C + 1°C
9.1.1.9 Mandid with a diamete of 13 mm = 0.5 mm

9.1.2 Specimefn Prepae the specimes employirg either
the shag given|in Figure 6 or Figure 7 formed by etching.
Howeve, use the shape of Figure 7, when the specimea is
thin and easiy [deformal and contracte and the teg of
9.1.44 is difficylt.

9.1.2.1 The specima of Figure 6 is 125 mm + 0.5 yjnm
in lengh and 13 mm = 0.5 mm in width. Prepa¢
groups five spacimes being one group.

marked line in qutsice arourd the |
within 76 mm in the uppe side of jthe
sure sensitie adhesie ta
make the sampg cylindric

cult to becone [cylindricd owyi
chage it by adpquag met
allowabk if the othe
grougs of suc gpecifienstiv

9.1.3 Precond
unde the condifiors o9, 1,31 ad 971.3.2.

9.1.3.1 Allow [thie/specimen to stard unde the referee

oy

300

a
ton

7 ==S55%
quar:

\ (7 A

igu\e M8

ite the/burne at a position distar{ from the
jag it to produ blue flame with alength
mm. Contrd the suppliel amoun ¢f gas and
the burneg to make the lengh of [the flame
+ 1 mm and extinguis the top yellow flame Mea-
e lengh of flame agah and readjus if ngcessar

IPC-6471-18

9.1.4.4 In the ca® of specimes as shown in Figure 6,

appl the flame to the cente of the bottom end of specimen
for 10 secondsKeep the flame away by 150 mm or more
ard recod the flaming time. When the flame distinguishes,
immediatey apply the flame agan to the bottam|end of the

specimea for 10 secondskeep the flame away in the same
way, and measue the flaming and glowing timg thereafter
until it reachs the gripping tool.

Recod the existene or nonexistene of igniting of the
absorbenhcotton In the previows proceduresif the molten
pieces or flaming mattes drop from the specimen the
burne may be inclined by 45° and may be displgcel alittle

ted conditiors specifietimSS-foratteat48-tours:

9.1.3.2 Heda the five specimes of the othe grou at
70°C £ 1°C for 168 hours in an air circulating type ther-
mostatc chambe, put them into a desiccato containing
calcium chloric anhydride and store them at 23°C for at
leag four hours.

9.1.4 Test

9.1.4.1 Ted ead groy of five specimen preconditioned
unde the conditiors of 9.1.31 ard 9.1.3.2.

from the cente of the bottam end of the specimenduring
the approab of flame to avoid drops of materia$ into the
burne tube In this case too, the distan@ betwe@ under
the erd of the sampék ard the top erd of the burng must
be held to 10 mm.

9.1.4.5 In the ca® of specimes as shown in Figure 7,
carly out the teg in the sane way as in 9.1.44 but make
the duratian of the flame application to the bottam erd of
specima three seconds.

Measue the time of the flaming and glowing until the
burning reache the marked line.
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