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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

2)

3)

4)

5)

6)
7)

IEC-PAS<62326-7-1 was submitted by the JPCA (Japan Electronics Packaging and Cirg
As
technolagy.

4

i
t
1
F
i
g

Q)

international co-operation on all questions concerning standardization in the electrical and electronic field

his end and in addition to other activities, IEC publishes International Standards, scal Specificat]
echnical Reports, Publicly Available Specifications (PAS) and Guides (here

ublication(s)”). Their preparation is entrusted to technical committees; any IEC N t

in the subject dealt with may participate in this preparatory work. International, and
overnmental organizations liaising with the IEC also participate in this prepéd S

Il national electrotechnical commitiees (IEC National Commitiees). IThe object of TEC IS 10 pro

ith the International Organization for Standardization (ISO) in accordance
greement between the two organizations.

ommittees in that sense. While all reasonable efforts aref magé™jo ens e technical content of
ublications is accurate, IEC cannot be held responsi they are used or for
hisinterpretation by any end user.

hembers of its technical
ther damage of b
xpenses arising

ublications.

ciation) and has been processed by IEC technical committee 91: Electronics assen

ote
. To
ons,
“IEC
sted
non-
sely
H by

onal
h all

onal
IEC
any

ions
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bd in

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

Draft PAS Report on voting
91/615A/NP 91/643/RVN

Following publication of this PAS, the technical committee or subcommittee concerned will
investigate the possibility of transforming the PAS into an International Standard

This PAS shall remain valid for an initial maximum period of three years starting from
2007-04. The validity may be extended for a single three-year period, following which it shall
be revised to become another type of normative document or shall be withdrawn.
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PERFORMANCE GUIDE FOR SINGLE- AND
DOUBLE-SIDED FLEXIBLE PRINTED WIRING BOARDS

1 Scope

This PAS provides the requirements for the single- and double-sided flexible printed wiring
boards (hereinafter designated as "flexible printed board" or FPC).

In this document, an FPC means a single- or double-sided FPC prepared by lamination\df a
film| of polyester or polyimide with copper foil(s) on one or both sides of g/board including|the
type with no adhesive layer, and with conductor pattern formed by t active-method
(etghing of the copper foil), or possibly by the build-up method.

2 |Normative references

The nt.
For fion
of t
IEC] ible
prin
IEC] ible

prinfted boards with through connectiong
JPQA-TDO01:2000, Terms and definiti

JPQA-BM03:2003, Flexi

JIS|C 5016:1994§ﬁ
JIS ¢

JIS

JIS

JIS
polyi

JIS|C 6515:1998, Copper foil for printed wiring boards

3 Ly efiniti

For the purposes of this document, the terms and definitions given in JIS C 5603, JIS C 5017,
JIS C 5016, and JPCA-FCO03 apply.

4 Test methods

The test methods used in this document as specified below shall be in conformance with JIS
C 5016.

a) Test methods requiring complicated referencing procedures are reproduced in this
document.

b) Tests on through connection apply only to double-sided FPCs.
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c) External appearance is the only requirement specified in this document for stiffeners
affixed to FPCs.

5 Performance levels

The FPCs are classified into three levels, Levels 1, 2, and 3, and an additional special level,
Level X, for applications requiring special attention. They are defined as:

Level 1 — FPCs requiring "ordinary" performance;

| evel 2 — FPCs requiring "high" performance;

| evel 3 — FPCs requiring "extra-high" performance;

| evel X — FPCs requiring special performances which do not{belofig\to ve-
mentioned three levels, and the specifications requiring an ag S and
supplier.

A rglevant level of the board is chosen for a specific application\of thexoakd. A di bvel
can| be selected for a specific section of the board wh i the
seclion is different from that of another part of the board

6 |Base materials

The base materials used in FPCs shal specified in JPCA-BMO03.

7 |Visual inspection
7.1] Test environment
The test environment s
7.2 Test spet$>

The test specim

7.3 Tools¥or te -

A magn a magnification of 3x to 10x shall be used for examining|the
appearance™g ace finish conditions of the product. Dimensions shall be measured
with a scaled ing glass or an instrument capable of two-dimensional coordipate
measuringslifnecessdry. Thickness shall be measured with a micrometer having an accufacy

of 1| umcor-better.

7.4 — Preparation of IImit samples

Limit samples showing the required criteria to make technical judgments may be prepared
under agreement between user and supplier for the application of this document.

7.5 Description of inspection

Requirements, procedures, and illustration for visual inspections are given in 7.5.1 through
7.5.6. Requirements that are not designated for a specific performance level shall apply to all
the performance Levels 1, 2 and 3.
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7.5.1.1
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Visual inspection of conductor
Open and short circuit

shall be no open and/or short circuit on FPCs.

7.5.1.2 Nicks and pinholes on conductor

a) The allowable width (w,) and length (/) of a nick and a pinhole of the conductor reducing
conductor width, as shown in Figure 1, shall meet the requirement given in Table 1 for the

finished conductor width () (see Note 1).

b) [The void area on 3
exposed lang/area.

NOTE 1 The width of the finished conductors should be measured

af the“conductor.

Figure 1 — Nicks and pi

Table 1 - owab

Level /A \tq&{an pinholes
1 and 2 \ (\Q é\%Z 1 =2w
Bl <1

w =W

(r

Figure 2 — Reduced area on land

c)

The—circumferentiat void—of atead—msertiomhote;,—as—tustrated—mFigure—3,—shatt
exceed one-third of the total circumference.

N\
-~

Figure 3 — Circumferential void at the component hole

s.illusirated in Figure 2, shall not exceed 10 % of the effedtive

not
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7.51.3

Distance between conductor/spur and nodule of conductor

The distance (s4) or (so + s3) in Figure 4 relative to the finished conductor spacing(s) shall
meet the requirement given in Table 2.

7

Figure 4 — Unnecessary copper between condu
and nodule of conductor

Table 2 — Allowable unnecessary copper, spir an le
between conductors&

Level Unnecessary copper,/spurs a\n\Ms, s\xor (s2+ s3)

1 and 2 M;\ éa/or/\(sa \3)

; ANVAD X V%,
_

7.511.4 Unnecessary copper betwgen conduétor/spur and nodule of conductor
in an open area
Theg spacing(s) between the 3 necessary copper or spur and no

sha|l be larger than Oy en_area )where no conductor pattern is routed

illugtrated in Figure 5.

or gpur and nodie
shall have a wid

e board edge and the unnecessary coq

Figure 5 — Unnecessary copper, spurs and nodules in an open area
and nodules of conductor corners

Hule
as
per

5 mm. The open area as stated in this clquse

7.51.5

Etched concave surface of the conductor

Etched concave surface (d) of the conductor relative to the conductor thickness (¢), as
illustrated in Figure 6, shall meet the requirement given in Table 3. The concave surface shall
not run across the entire width of a conductor.
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acceptabie

nonconforming .

7.5

The
wid

Figure 6 — Etched concave surface of the conductor and nodule
at a conductor corner

Table 3 — Allowable etched concave of the su?ace\%i or
Etched concave surface o cend ct*d
Level
(¢: conductcﬁh\ €ss)

1and 2 d<1/3t

: r\f)\)/é/

9

1.6 Conductor delamination

n relative to the finished condu
irement given in Table 4.

width (w,) and lengt
h (W), as illustrated i

Figure 7 — Conductor delamination

ctor

Table 4 — Allowable conductor delamination

Level Conductor delamination, length (I), width (w,)

1 Coverlay laminated area
| = wand wl/W = 1/3 for flexing area
| = wWand w1/W = 1/2 for other area

No coverlay laminated area

/W £ 114 and wy/W = 1/4

2 and 3 There shall be no delamination in the conductor which
can be observed by the naked eye
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7.51.7 Conductor crack

There shall be no crack in the conductor.

7.5.1.8 Scratch on conductor

A scratch on a conductor surface, as illustrated in Figure 8, indicates the damage made by a
sharp metal point and is harmful to the performance of the printed circuit. The depth (d) of a
scratch shall meet the requirement given in Table 5 relative to the conductor thickness (¢).
The scratch shall not damage the bending property of the repeatedly flexing portion.

d

¢
Figure 8 — Scratch on conducto

Table 5 — Allowable scratch onductor
Level Depth ofitir{tch @cgntﬁﬂtow
RAECASI

3 NN\ (AR

7.511.9 Discoloration

Dis¢oloration shall meet t e 6.

ble discoloration

Level /\ N > Discoloration
1 and 2 hep dissoloration is observed on a conductor laminated with coverlay, the discoloration
shall acceptable unless it is remarkably noticeable after conditioning at 40 °C with 9Q0%

\QHr h

a ept}t\Ie/a
fialimifhsample

iscoloration shall be agreed upon between user and supplier by meang

7.5]2 Visual i ection of coverlay and covercoat

7.5)2.1 Void

Voitd—as-iHustrated-in-Figure 9 chall maaetthe reauireament aiven-in Tahlag 7
H—asHHdstatteeH——gtHe—~—shAaHeet+thefFegquHem A—ghehH—atte——

|—-—- .
F‘J‘”*""F“—\// Pattern
i

| 74 A
s - /2772227 7.
- SoE— w LN
/L 7z } YU,
€ =z : BN
1V ) b
= S TN
~ R
Outermost conductor RS
Void Void

(1) Conductor area

Figure 9 — Voids

222727

(2) Terminal area
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Table 7 — Allowable void

Level Voids

1 A void extending over two or more conductors shall not exist. A void both on
the outline edge and to a conductor shall not exist. (A void at the terminal area,
as illustrated in Figure 9 (2), shall be acceptable even if it extends to two
conductors)

The maximum length (/;) of a void shall be 0,3 mm

2 The length of a void (/;) shall be no longer than 10 mm. The width of a void (w)
shall be no longer than one-third of the spacing between the conductors.
There shall be no void in a contact extending to two neighbouring conductors.
The maximum length ( ;) of a void shall be 0,3 mm. A void at the repeatedly
bending area shall not damage the flexibility of the board

3 There shall be no void (

A)

7.5]2.2 Foreign substance

Forgign substance, as illustrated in Figure 10, shall meet

a) Conductive foreign substance: Requirements ion
shall apply to conductive foreign substances.
b) Non-conductive foreign substance: Non- the

requirement given in Table 8.

1
‘IIIIII ) P TEITIALY, TIIERIPOIIIS
'II‘I | C 207X A //I”Allloi'll)h t
cllllaficl:lll SETTS - IO /m
i aN
: igure 10 > Foreign substance
JahleN8 = Allo e non-conductive foreign substance
Unity mm
< \%evgj\\ Yhickness ¢ Width w Length I
E\el\ / iso w<03 1<3
Le |2> t £ 0,05 w=0,2 12
Level 3 + 0,05 w = 0,05 1£1

A foreign sub-
stance shall not
extend to three or
more conductors

7.5.2.3 Blistering and delamination

There shall be no visible blistering and delamination of coverlay or covercoat along the edge
of the FPC, as illustrated in Figure 11. The covercoat shall not be peeled off when using the
test tape specified in JIS C 5016, 8.5.1.
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Blistering Delamination

Figure 11 — Lifting and delamination of coverlay and covercoat

7.5]2.4 Squeeze-out of adhesive of coverlay, ooze-out of co
photosensitive register strike

Sqyeeze-out of adhesive, ooze-out (/) of covercoat and photoseqsi
illugtrated in Figure 12, shall comply with the specification given ' ble

Theg squeeze-out and ooze-out at a land as illustrg
spegification given in Table 10 for the effective
andjor punching errors.

s

o PR

(2) Terminal area

owabie squeeze-out of coverlay adhesive and ooze-out
of covercoat and photosensitive resist

Allowable squeeze-out of coverlay adhesive, and ooze-out
of covercoat and photosensitive register strike

as

the
iting

Unit: mm
level Squeeze-out of coverlay adhesive Ooze-out of a photosensitive
and ooze-out of covercoat register strike
1 and 2 10,3 —
3 10,2 =01
3 < 0,2 = 0,1
Table 10 — Effective land width at a land
Level Effective land width, w
1 Squeeze-out/ooze-out contacting the hole edge is acceptable up to one-
third of the terminal hole circumference
2 0,05 mm min.
3 0,1 mm min.
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7.5.2.5 Skipping of covercoat photosensitive register strike

When tested in accordance with JIS C 5016, 10.4, no solder shall stick onto the conductor of

the covercoat and photoresist in the skipped area.

7.5.3  Visual inspection of plating

7.5.3.1 Plating defect

Plating defect shall meet the requirements given in 7.5.3.1.1 and 7.5.3.1.2.

. Platin
Plating defect aling Plating defect

Plating Plating defec

AN
X

NaiHnmmmm
NN \

AN \\\..‘\\\\\

SN

(2222752277
Va2 2
V222222 7 7

{77202 2,
{22227 %

LT7rT

=-———-=_ | ength of
terminal area

(1) Terminal area ) Lang area with hole

Plating

(6) key points-nf.contact

Figuye 13 — Plating defects
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7.5.3.1.1

15—

Gold plating

Gold plating shall meet the requirement given in Table 11.

Table 11 — Gold plating

Examples
Level Gold plating in Figure
13
1 Plating defects on the land area, as shown in Figure 13 (2) and (3) shall be no (2), (3)
laraor than 10 0 £ th total nlatad e ( Ladina th cliinmnad nlatins Ay~ for o
lergerthant0-Scofthe—tetal prated—areatexctudingtheskippedplatingareatora
defect caused by adhesive squeeze-out)
2 The width (w¢) and length (/) of the plating defects in comparison to the fifiishedNine 1. §). ©)
conductor width (w) are specified in the table below
Width and length of plating d¢fects
Unit: mm (\ /\
) o OVN NS
Finished line/width, w
Item
/\ wﬁ,\}o\\\so <w 0,45 0,45 < w
W'f'thto‘c(;'i;g RSV \/m <0,15 we =103 w
?é oc ]
Terminals
Le gth\i plating <
[\ defest (1) (TN\_ Wi =w
ThereshalN be no defegt of area latger than 0,02 mm? for a terminal area of a
Ia@a ch as & keyscontagt
3 There shalle defest's \c@oor contact and pit (hole or dent) that can be 1), @4), 5)
dete}te\ usingha meagnifyin ss of 3x to 10x in the area of direct contact
X TheNimit\of adefe tsWagreed upon between user and supplier for special E
/ré*q.{ir ments
7.53.1. d lating (solder paste or dip solder plating including use
solder)
The width of a plating’defect at the terminal area, as shown in Figure 13(1), shall be no lafger

tharF]one-half of the finished conductor width, and the length shall not exceed the width of|the
conductor.

Plating defects on land area, as shown in Figures 13(2) and (3), shall be less than 10 % of the
total plated area (excluding the skipped plating area caused by adhesive squeeze-out).

Plating defects contacting the edge of a component hole, as shown in Figure 13(3), shall be
no larger than one-third of the circumference. The area of a plating defect shall be covered
with adhesive.

7.5.3.2

Penetration of plated metal or solder plating (Solder paste or dip solder
plating including the use of lead free solder)

Penetration of plated metal or solder plating, as illustrated in Figure 14, shall meet the
following requirements.
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Penetration ]

1 Penetration

I NN\ | \
AN

——— haaa \

RN NNV NN\
N

(1) Land area (2) Terminal area

Figure 14 — Penetration of plated metal or solder

Unit: mm

AN
Level Requirement for n}e&a{\p\\eheqeh‘l%,\
1 l/é 0/“5\
i @RS
T RN I
N/

b) [The penetrated portion between
requirement given in Table 13.

Table 13 —

Q < Lev& \Qq\ui{ement for metal penetration
\/\ \/ Wmeet the requirement of 7.5.1.6

2>v\d 3 ere shall be no visible penetration

7.513.3
7.5]3.3.1

Golf plating._shall t the requirement given in Table 14.

Table 14 — Gold plating

tor\and the base film shall meet

tive

the

Level Gold plating

1and 2 Defect, such as stain, haze, and dirt which can be easily detected by the
naked eye without the use of a magnification glass should be judged on the
basis of a limit sample

3 There shall be no defect, such as stain, haze, discoloration, and dirt,
detectable by observation with a magnification of 10x

X The special requirement for any specific application shall be agreed upon
between user and supplier

7.5.3.3.2 Solder plating (solder paste or dip solder plating including use of lead-free

solder)

There shall be no darkened appearance (blackening discoloration).
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7.5.3.3.3
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Void in plated through hole

The number of plating voids illustrated in Figure 15 shall be no more than three per hole. The
total area of voids for the entire hole wall (Ssym) for the total inner wall area of a hole (Sital)
shall meet the requirement given in Table 15.

7.5
7.5

There shall be no tear and wick &
wed provided they i

allo

7.5
The

4
4.1

4.2

Visual inspection of edges

Tear and nick

Burr

Figure 15 -

N

TS
YK
NN

Plating voids in plated-thro

ANNNANNANANNNN

PISA A SIS

Table 15 — Allowable plating/voi

le

X
Level Total VO}'A/area,\Swm
1 and 2 S/S\\m% 1/§S}na|l\

3

\7

Figure 16 — Tear and nick

height (/) of burr, as illustrated in Figure 17, shall be no larger than 0,1 mm.

Burr

b iz

AN

Figure 17 — Burrs

are
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7.5.4.3 Thready burr

Two types of non-conductive thready burrs are illustrated in Figure 18. The length of thready
burr at the outline edge (/4, I2) shall be no longer than 1,0 mm. The length of burr at the hole
edge (/2) shall be no longer than 0,3 mm.

Il

i
L

Thready burr -~

7.5/5

7.5/5.1

The bulge (¢) of the FPC caused by a Tareig the
stiffener, as illustrated in Figure 19, shs ,1 mm. The thickness of|the
stif i e _thickness of the printed board fand
stiffener are specified.

The size of the foreig gér than 5 % of the bonding area of|the
printed board and stjffe ) e be o foreign substance in contact with [the

component hole oran 0
Theg length of a no:- 3 dy foreign substance (/) protruding from the outline edge
shall not exceed 1,1n

f Non-conductive
- == thready foreign substance

reign substance

Nonconforming

—— Acceptable

Stiffener bonding area Stiffener
bonding area

(1) Centre area of stiffener (2) Border area of stiffener
Figure 19 — Foreign substance between board and stiffener

7.5.5.2 Void between flexible printed board and stiffener

When the stiffener is bonded to FPC with thermosetting adhesive, the total area of voids, as
illustrated in Figure 22, shall be no larger than 10 % of the total area of the stiffener. When
other types of adhesive are used, the total area of voids shall be no larger than one-third of
the stiffener area. There shall be no lifting and swelling at the tip for insertion to the
connector.
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— Stiffener bonding area
Void

(1) Centre area of stiffener

Lifting at the top

777 for insetion to conne&;tor
Void __, Pz N7
- 924

AN, N
V77
V77

(2) Terminal area for insertion to

Figure 20 — Voids between bgard and sti

0

ment given in Table 16.

@Q&‘ © g
&

7.515.3 Defect of stiffener
7.5/5.3.1 Crack

Crafcks, as illustrated in Figure 21, shafl meet the re o

Figure 21 — Cracks

\ Table 16 — Cracks
X

eM Cracks
\/1 There shall be no crack that could affect practical use
2 and 3 There shall be no crack that links two holes on the

stiffener as well as a hole and the outline edge

7.5.5.3.2 Chip-off

The length (/) of a chip-off of stiffener, as illustrated in Figure 22, shall be no larger than
1 mm.
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Chip-off

Figure 22 — Chip-off

7.515.3.3 Scratch

Theg allowable scratch shall be agreed upon between user and

7.515.3.4 Bow and twist

Bow and twist causing no problem in board assembly, 8 acceptable.

7.5/6 Other visual inspection
7.5/6.1 Fixed substance on surfac exposed conductor)
7.5)6.1.1 Thermosetting adhesivge

Thegrmosetting adhesive o

Level NWting adhesive on the surface
1and 2 ip,_of poverlay, covercoat or fibre stuck with adhesive hardly

ig”acceptable, provided they do not fall off when rubbed with
ted with isopropyl alcohol. The thickness including the
all meet the requirement where total thickness is specified

3 < }‘h\er%\shéﬂ\beba visible substance stuck to the adhesive on the surface

7.516.1.2 residues

Flux residue on the surface shall meet the requirement given in Table 18.

TFable 48 - Fluxresiduson-surface

Level Thermosetting adhesive on the surface
1and 2 When the surface is rubbed with an applicator impregnated with isopropyl alcohol, the
applicator shall not be stained with flux residue
3 There shall be no visible flux residue on surface
7.5.6.1.3 Residue of metal powder (solder, aluminum, copper, etc.)

The following requirement shall apply only when the metal powder falling off the board does
not cause any problem in the performance of equipment mounted with the flexible printed
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circuit of the interest. The residue of the metal powder shall meet the requirement given in

Table 19.
Table 19 — Residue of metal powder (solder, aluminum, copper, etc.)
Level Residue of metal powder (solder, aluminum, copper, etc.)

1 The acceptable size and the number of metal grains shall be as follows:
— for the grain diameter of 0,1 mm or larger and smaller than 0,03mm: 3 or less per
product;
— for the grain diameter of 0.05 mm or larger and smaller than 0.1mm: 10 or less per
product

2 There shall be no visible metal powder residue /\

3 There shall be no metal powder residue detectable with a magnif}/aﬂon&x

7.516.1.4 Residue of adhesive

Thd residue of the adhesive shall meet the requirement give

Table 20 — Residue of adhesi

Level Res/wgé\of }d}(egi\ve

1and 2 The acceptable size and adhesiv re@e shahl be as follows:

— for the diameter of 1,0 maller than 2/0 mm: 1 or less per product;

— for the diameter of 0,1 m ller than 1,0 mm: 5 or less per product

7.516.2 Protrusion/and de

Wripkle, uneven

==

(1) Wrinkle (2) Crease

)

cess of a flexible )¢ ot permitted, even if there is no problem at the tim

nbly
e of
ary.

/A

(3) Kink

e

Figure 23 —Protrusion and dent on flexible printed board

7.5.6.3 Bow and twist

Bow, twist and the like, as illustrated in Figure 24, which may influence the characteristics on
use and on the assembly process of a flexible print board are permitted if there is no problem

at the time of mounting and at use in the field.
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T

Figure 24 — Bow and twist

7.5.6.4 Conductor

Dent: Dent on a conductor, as illustrated in Figure 25, shall meet the requirement giveh in
Table 21. Dent condition is usually difficult to judge (i.e., shape, size, and.(depth);
accprdingly, details should be agreed upon between user and supplier wit ence'to a limit
sanjple prepared for evaluation.

Level

1=

1and 2 Depth (d) of a dent from"the surface“ghall e = 0,1 mm. When depth is difficult t
measure, the height (4) of the protrusion ofvthe base film shall be regarded as equd
to the depW) of a dent

2 There sha be&éent v%’rt{k\from\bc}th §\ige>s
) S

7.516.5 Base

a) Pent: Dento
n Table 22.

toreh, \ %\
\5) Wf a dent from the surface shall be no larger than 0,1 mm. When depth i
iffigult

measure, the height (k) of the back protrusion of the base film shall b
regarged as equal to the depth (d) of a dent

as Wlustpated in Figure 25, shall meet the requirement gjven

Table 22 — Dent

Dent

1

o

2 There shall be no dent visible from both sides

b) Bcraich on base film: The depth (4) of a scraich on a base film relative to the Ifilm
thickness (¢), as illustrated in Figure 26, shall meet the requirement given in Table 23.
There shall be no sharp pressed mark, cut, tear, or delaminated adhesive layer. These
defects shall not damage the bending property of the repeatedly flexing part.

Figure 26 — Scratch on base film
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Table 23 — Allowable scratches on base film

Level Scratch on base film
1and 2 d=1/31t
3 d=1/5t¢

7.5.6.6 Visual inspection of coverlay and covercoat
a) Dent on coverlay and covercoat: Dents on coverlay and covercoat, as illustrated in

igwc 25, oha” IIIUUt thc ICqu;IUIIICIIt yiVUII ;II Tabic 24
Table 24 — Dents on coverlay and covercoat (\
Level Depth of a dent, d
1and 2 Depth (d) of a dent from the surface shall be no greater t an Wth ik
difficult to measure, the height (#) of the back protr all bg
regarded as equal to the depth (d) of a dent
3 There shall be no dent visible from both sides
b) and
26,
, leut,
pCts
[N
Lev \. \\Depth ora Sératch, 4
7'/\ /TN )
1 i TW]aII be nM(posure of conductor.
pth (d) = 1/3 ¢
\/ Depth (d) < 1/5 ¢
NOT should be calculated by subtracting the thickness of the FPC without
cove
7.5
Marking s

8 [Dimensional Inspections

8.1 Measurement of dimension

Measuring methods for dimensions of the flexible printed board shall be in accordance with
JIS C 5016, Clauses 3, 4 and 5 and 6.3.

8.2 External dimension

Measurement of external dimensions of the FPC shall meet the requirement given in
Table 26.
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Table 26 — Tolerance of external dimension

Level Tolerance of external dimension
1and 2 Tolerance of the external dimension of product:
— for product size smaller than 100 mm in length: 0,30 mm;
— for product size of 100 mm or larger: +0,3 %
3 Requirement shall be agreed upon between user and supplier

8.3 —Thickness

Thi¢kness shall meet the requirements given in Table 27.

Table 27 — Thickness tolerance (\

Thickness tolerance/\ \
1 and 2 =< 20 % of the total thickness o he\{rodu& \

AN

3 To be agreed upon between us%r\and pl\b\r

Level

A

8.4 Hole diameter

Holg diameter shall meet the requirenient

TMkness, t )\{olerance
LN

08 %/ £0,20
Q 4,2 2420, £0,10
DEAN ) £0,05

idth of\the finished conductor for designed conductor width shall meet|the

Table 29 — Conductor width and tolerance

Unit: um
Besigned-conductor-width—r Foterance
w < 50 The requirement shall be agreed upon between user
and supplier
50 = w <100 + 25
100 = w < 200 + 50
200 = w + 100

8.6 Cumulative pattern pitch

Table 30 gives the cumulative pitch as illustrated in the illustration.
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Table 30 — Cumulative pattern pitch and tolerance

Conductor pitch, P Tolerance of the cumulative conductor pitch
pm %
Level 1 300=pP +0,3%
Level 2 150 =< P< 300 +0,2%
Level 3 100 = P< 150 +0,15 %
Level X P <100 To be agreed upon between user and supplier

NOT[E The length of each component is as follows. Connector: 11,4 mm, IC: 4,8 mm
display: 35,6 mm.

and liquid\crlystal

3724
36.4
35.6(P0. 1x35
Figuye S nhegctor
4.8
01 =
0.3 > |
0d  wwe = 2,
= R Y
igure\b — Connector terminals Figure c — COF termingls

Figure 27 — Cumulative pitch
8.7 Distance between hole centres

The distance between hole centres shall meet the requirements given in Table 31.

Table 31 — Tolerance of distance between hole centres

Level Tolerance of distance between hole centers
1and 2 For distance < 100 mm: +0,30
100 mm = for distances: = 0,3 % of the distance between hole
centres
3 The requirements shall be agreed upon between user and

supplier
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Design minimum distance between board edge and conductor

between a board edge and a conductor shall meet the requirement

Table 32 — Desigh minimum distance between board edge and conductor

Level Minimum distance between board edge and conductor
1and 2 Design minimum distance between the board edge and the
conductor shall not be = 0,5 mm
3 The requirements shall be agreed upon between user and
supplier /\
8.9| Position accuracy
8.9/ Position accuracy of holes
Pogition tolerance of a finished hole to the design posi be no larger than
0,3 mm for an external dimension of less than 100 mm B %
for an external dimension of over 100 mm, but excep
8.9]2 Registration of hole to land
Thg minimum registration accuracy o d in
Figlre 28, shall comply with the require
erlay b) In the case of with coverlay
(or covercoat)
gure 28 — Misregistration of hole and land
8.913 of coverlay (or covercoat) to a land
The effective land area (S), as illustrated in Figure 29, shall comply with the requirement gjven
in Tlable 10.

7/

S
7
o

Figure 29 — Misregistration of land and coverlay (or covercoat)

Footprint

Coverlay or
covercoat

A
AN



https://iecnorm.com/api/?name=37f37e375ba3eba68f932002f73f6a3d

PAS 62326-7-1 O IEC:2007(E) - 27 -

Table 33 — Effective land area

Level Effective land area, S
1and 2 Larger than 50 % of the designed land area
3 To be agreed upon between user and supplier

8.9.4 Registration accuracy of stiffener to FPC

8.94.1 Hole registration

The
in F
disq

8.9

The
Tab

(Plain view) i )
Hole location on flexible p

4.2 Displaceme
) 4

displacem
le 34, as illustrat

Flexible printed board

| "

AN
L b !

T | >~ Reinforcing material

Figure 31 — The displacement of the outer dimensions

Table 34 — Allowable displacement between outlines of the stiftener and the FPC

Unit: mm
Level Tolerance
1 /= +0,5
2 /= +0,3
3 /= 0,2
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8.9.5 Registration of punched outline to conductor pattern

The registration of punched outline to conductor pattern shall meet the requirement given in
Table 35.

Table 35 — Registration of punched outline to conductor patterns

Level Requirement for registration

1and 2 The edges of the outline of the board shall not be in contact with
conductors, except for plating lead(s), isolated land(s), and
conductor(S) for mechanicar Tefmforcement

3 The clearance between the outline edge and the conduct all
be no smaller than 0,1 mm, except for plating lead(s), isplated
land(s) and conductor(s) for mechanical reinforceme L

ve

and
The
registration of the adhesive at component holes sha ment for the tolergnce
of the hole diameter.

Flexible printed bogrd
-

%\ Reinforcing Material

— |- ]

NI
A\

Figure ) ' ré-sensitive or heat-activated adhesive
from flex 3 tiffener (Including adhesive squeeze-out)
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9 Electrical performance test

The electrical performance of the FPC shall be tested in accordance with JIS C 5016. The test

items and requirements are given in Table 36.

Table 36 — Electrical properties of flexible printed boards

Item No. Item Requirement Test method (JIS C 5016)
91 Conductor resistance Shall be agreed upon between user 7 1 (Conductor resistance)
and supplier
9.2 Insulation As 5x10%Q = Accordirig to 7.6\(Insulation
resistance |received resistanse of surfage layers)
of surface . .
layers After Level 1: shall retain the electrical
humidity functions.
test 8
Level 2: 1x10°Q =
Level 3: 5x10°Q < /\ X
9.3 Dielectric withstanding There shall be no flashove n OV\XS Wc withstanding
voltage of surface layers |a.c. is applied. voltage, surface layers)
9.4 Open circuit of the 1kQ* Mircuit continuity test)
conductor
9.5 Short circuit between N U /{7.1 (Circuit isolation test)
conductors
*1 The criteria values for open circuit an udglng the product performance may npt
necessarily be these values.

9

\¢

Q@
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10 Mechanical performance test

The mechanical performance of FPCs shall be tested in accordance with JIS C 5016. The test
items and specifications are given in Table 37.

Table 37 — Mechanical properties of flexible printed boards

Item No. Item Property requirements Test method (JIS C 5016)
10.1 Peel Conductor | 0,49 N/mm = 8.1 (Peel strength)
strength
Coverlay 0,34 N/mm = Specimen with coverlay

iny side of
| be)tested

Stiffener Thermosetting adhesives:
0,34 N/mm
Pressure sensitive adhesives:
0,15 N/mm =
10.2 Pull-out strength for |Level 1: Not spetified
plain hole and L s 2 and 3 1N/ 2§/7 d 8.3 (Pull-out
i evels 2 and 3: m i
footprint P & for footprints)
10.3 Plating adhesion There@{&el-% QQ )\ 8 A4 (Plating adhesion)
10.4 Solderability The well ted area shall more 10.4 (Solderability)

than 95(% of the tot ea. This
does not apply to\FREs with pelyester
b il
~
10.5 Flexural endurance \&PCS with\cayerlay shalWsatisfy the 8.6 (Flexural endurance) The
spegifi %ﬂq\rgﬁs/and the rate of 1 000 cycles/min or
bendingMrequancy based on the higher is preferred to save the
petiti eedywhich are agreed testing time
Q belyeen\yse d supplier

10.6 Bendi esistance FPCs Moverlay shall satisfy the 8.7 (Bending resistance)
specifigd bending curvature radius and
t ded bending frequency which

are agreed between user and supplier

R
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11 Environmental performance

The environmental test of FPCs shall be made in accordance with JIS C 5016. The test items
and requirements are given in Table 38.

Table 38 — Environmental tests and requirements

Item No. Item Requirement Test method JIS C 5016
11.1 Temperature cycling Shall meet the requirements before and [9.1 (Temperature cycling)
after the test for the items and
conditions agreed upon between user
and supplier
11.2 Humidity | Stationary Same as 11.1 |d| testpstationary
test condition ition)
Temperature/ [Same as 11.1 { mp ra-
humidity
cycling )
11.3 Thermal [High Same as 11.1 Thermgl shock, low
shock temperature igh temperaturp
dipping
Low Same as 11.1 (Thermal shock, low
temperature/ tempe€rature/high temperaturp
high cling)
temperature >/
cycling
11.4 Thermal shock 10.2 (Thermal shock
. resistance of copper plated-
resistance of through holes)
connection betw
layers (copper
plated-through kol
etc. )/\
115 Migrat /\ 10°Q = Annex B of this document
116 Whisker To bevagreed upon between user and Annex C of this document
uppMer
12 | Che
There shall_be no~syell or delamination when tested in accordance with JIS C 5016, 10.5.
There shall*be no appreciable damage of symbol marks.
13 Cleanliness

The measuring method and the requirement shall be agreed upon between user and supplier.

14 Flame resistance

The flame resistance shall be agreed upon between user and supplier.

15 Marking, packaging, and storage

These items should normally be agreed upon between user and supplier.

and 15.2 are given just as guidelines.

The items in 15.1
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15.1 Marking on products
a) Product name or product’'s code name

b) Name of manufacturer or the code name

15.2 Marking on package

a) Product type (name or symbol expressing the FPC shall be marked where it is readily
seen)

b) Product name or its code name

¢) Number of products in the package
d) Production lot number or year/month of manufacturing
e) Name of manufacturer or its code name

15.8 Packaging and storage
15.3.1 Packaging

Pagkaging shall meet the requirements given in Table

Table 39 Requireme{ﬁs\ or packagi

N
Level Q § Re(uirer#\ent\j )\/
1 The product shalNbe packageds thaMt damaged during
transportation
2 In addition to the relquirsmen W 1, humidity shall be
A«ktroll ing storageNat room temperature

3 athikion to the\requirement for levels 1 and 2, any requirement
l\ agreed up()'n\LQ/ user supplier shall be incorporated

15.3.2 Storage \%
FPCs shall be stored in a age is equipped with suitable humidity control.

15.3.3

Annex A g ¢ endation for preventing accidents caused by the handling of FPLs
by gustomer.
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A1

Annex A

Handling instruction manual handling
of polyimide-base FPC

Storage and handling

Wipe off moisture and/or chemical substance(s) attached to the product surface during
storage and/or handling. These substances may cause discoloration and/or deterioration of

the |product.

Theg tarnish protection coating on the conductor is valid for approxim gfter
progluction in a storage where temperature and humidity are control whereas\the plated
and| cream-solder-coated surface is valid for approximately one yea

In addition to the precautions to prevent mechanical dams by
car{less handling or stacking of boards, it is very important tQ pP® oards agdinst
confamination by foreign substances. Oil component ma 3 human skip to
a bpard causing contamination, stain or discoloratio ndled for tegt or

inst
poo

Pro

Per
glo

A.2

Tor
torg

A.3

A3

Polyi

sim
the
whe
of t
the

pllation to an automatic processing machine. 9 inikg silicone can c
r adhesion of photoresist and coverlay layers.

ection gloves shall be used to pre

odical change of gloves should bg
es should be checked.

Component

ue to tighte
ue may brea

use

the

igh a

,|the

ble film wi
open air)) may readily cause blistering of the FPC by a rapid temperature cha
n soldering is carried out using a reflow furnace or flow soldering equipment. Pre-dr
ne/FRC to remove absorbed moisture should be added as a pre-treatment process be
@sseémbly process.

i

ing
fore

Depending on the composition of the FPC, the following pre-drying conditions
recommended as given in Table A.1.

are
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