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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRINTED BOARDS -

Part 20: Electronic circuit board for high-brightness LEDs

FOREWORD
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It is based on JPCA-TMC-LEDO01S-2010. It is published as a double-logo PAS and JPCA.

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
91/926/PAS 91/942A/RVD

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

Thig PAS shall remain valid for an initial maximum period of 3 year
publication date. The validity may be extended for a single periodht
3 years, at the end of which it shall be published as another type of
shalf be withdrawn.

A lidt of all the parts in the IEC 62326 series, under the ger
found on the IEC website.

IMPPDRTANT - The 'colour inside’' l0go~on<he cover is publication indicates
that| it contains colours which i useful for the correct
understanding of its contents. User rint this document using a

colqur printer.
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PRINTED BOARDS -

Part 20: Electronic circuit board for high-brightness LEDs

1 Scope

This_PAS Qpp(‘ifin the Inrnppr’rin of the electronic circuit board for high-hrightnpcq L EDs

(hergafter described as “ECB”).

NOTE Standards relevant to the present standards are given below.

JPCA-TDO1 Terms and definitions for printed circuits

JIS ¢ 5603 Terms and definitions for printed circuits
2 [Terms and definitions

For fthe purpose of this document, the terms used i in accordance with

JPCA-TDO1 and JIS C 5603, unless otherwise sp

3
The - tion of (A) to (C) in Table 1 in the
follg By
shal glier depending on the application area of the
boa
Classification ma Thermal feat
lassKicafion . conductivity transfer
(thdrmal inslati Definition parameter parameter
conlductivity) (insylation 2
perty) W/(mK) W|(m*“K)
\ > I No specification
A § ard bogrds i Electric strength <1,000 V <1 10
1 Electric strength 1,000 V<

\2 I No specification
ermal

B conductive il Electric strength <1,000 V
boards 1< 10
il Electric strength 1,000 V< B
1 No specification
High thermal
C conductive I Electric strength <1,000 V
boards 1< 10<

m Electric strength 1,000 V<
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Heat Radiation A B

[ Resin type substrate (CEM-3, FR-4, FR-5) || [ Resin type substrate (with thermal via) |

| Flexible type substrate ][ [__High thermal conductive resin substrate _|

Classsification by base materials

Metal core substrate

[ Metal base substrate

[ Ceramic type substrate

| Conventional substrate for discreat type electronic parts mounted boards

Classification by electronic circuit boards [

Substrate for semi

conductor package

| Substrate for

hip on Board

Assistant lighting lamp ]

| Lamp substitute for halogen lamp ]

[amp substitute for fluorescent lamp substitutid]

Q

hssification by final products [ Lamp substute

for fitament laidp
[\

/

| Strdet lamp,

N
Nox ™ T\ Lampsubstute for HID
w \

Insulation class

TN o [ I

4 PDesign rules and allowance

4.1 | Panel and board sj

411 Board size (f¢

The|size of the rd pistrated in Figure 2 shall be selected so thiat
the poards can i a panel with a size specified in Table 2. Or|a
proger panel with a e shall be selected so as to satisfy the required

effidient arrange

Table 1. PWB

AN N

N =t
O i B | oo
U - e
ol N o

b e

| B ]

Figure 2 — Board arrangement in a panel
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Table 2 — Panel dimensions (informative purpose)

mm
Size of CCL (copper Division
clad laminate) panel 4 6 8 9
1000 x 1 000 500 x 500 333 x 500 250 x 500 333 x 333
333 x 600
1000 x 1200 500 x 600 300 x 500 333 x 400
400 x 500

4.1.2 Allowance of dimensions

Thelallowance of dimensions of a board or a panel is given in Table

Table 3— Allowance of dimension
<\ \ m
W
Longitudinal size Allgzganc

<100 \\/7,/0

100< &’g\o\%ﬁm{@ eanth of 100.

4.1.8 Perforation and

he allowance of the distances from the

The| perforation and sli
ion and slit is given in Table 4.

datym point to the cenferqf

| Outer edee of the board

|b|._l+ll=--:l-1

‘ Perfaration

Datum point

£y

Figure 3 — Distances from the datum point to perforation and slit
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Table 4 — Allowance of the distances from the datum point to perforation and slit

mm

Distances from the datum

) . . Allowance

point to perforation and slit

<100 0,2

100 < Add 0,1 for each 50 beyond a length of 100.
4.1.4 V-cut
The|V-cut is shown in Figure 4. The allowance of the distance from thé refe

the

position of the V-cut on the front and back planes is 0,2 mm, and ths

thick

ness of the board is the sum of the allowance of the board

D

o
-3l

Datum poin

| £

Dist

ceNfrom the datum point to V-cut

Insulating board

A7 777

Figure 5 — Allowance of position off-set of V-cuts on front and back surfaces
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Table 5 — Allowance for the distance from the datum point to the center of the V-cut

4.2
4.2,

The
mar

Distance from the datum
point to the center of the Allowance
V-cut
<100 0,2
>100 Add 0,1 for each 50 mm exceeding a length over 100 mm
—Fotat-board-thickness

s as shown in Figure 6 is given in Table 6.

Symbol mark
Plating
Copper foil

O

Figure 6 — I@

| Total board thickness and its allowance

Solder resist

k Al

N\
o

'hx@:kness
r walueof the final board) Allowance
mm
Y
+0,10
<0,3to<0,5
- 0,05
<0,5t0<0,8 +0,10
<0,8t0<1,10 +0,15
<1,10to < 1,40 +0,17
< 1,40 to < 2,00 +0,19
< 2,00 +10 %



https://iecnorm.com/api/?name=dc771628d7697d51308feae53b8b5778

PAS 62326-20 © IEC:2011(E) -13 -

4.3 Holes
4.3.1 Insertion holes and vias

(1) Allowance of component insertion holes

Allowance of component insertion holes is given in Table 7. The allowance given in this
table is not applicable to vias (through-hole vias, buried vias and blind vias). The allowance
of through-holes with a diameter less than 0,6 mm for insertion of a component and holes
for press-fit of a component is to be agreed between user and supplier.

Table 7 — Allowance of holes for component insertion

PN

item A..ow{\\e\\ s

Plated 0,6 < <2,0 < iO, \ \

through-hole 20 < (\\5\0 1§\\
Non-plated through-hole J}NO\\/

(2) |Position of a hole for component insertio

The|center of a hole for component ins S t the/ cross point of the grid fpr
pattern design including the complementa i e allowance of a component

insefrtion hole position, (| 7,/ | ), th
the gatum point as shown in\Ki i

he designed position in respect fo

Datu
— |
Ty T
\ - I
III.
Outer line of multilayer PWB 'Datum line

Figure 7 — Positions of component insertion holes

Table 8 — Position allowance of component insertion holes

mm
Longer dimension of
Allowance
rectangular board
<400 0,10

400< For board exceeding 400, add 0,05 for each additional 100
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(3) Distance from the board edge to the wall of a hole

Distance from the board edge to the wall of a hole (d) is shown in Figure 8. The distance (d)
between the walls of a through-hole before plating and of a hole for component insertion
shall be larger than either 1,0 mm. The distance in the case of press hole formation shall be

in accordance with Table 9.

v oo |

Table 9 — Distance between a hol all a

ltem Dlstanc@ﬂ\@%n@e’%ﬁe before plating and
he v

HDI PWB <1,0 m er han the board thickness (¢)

Standard PW % w\ﬁﬂ)soy@kger than the board thickness (t)
N

(4) [Minimum c@ betwe h\e&nd the inner conductor

The|minimum cleayan e wall and the inner conductor (k) as illustrated |in

Figyre 9 shall be( 0,3 A he distance 0,325 mm is guaranteed in the design of the
pattern, the minj sepa on isTguaranteed.
Tgble ini arahce between the hole wall and the inner layer conductor
N\ Minimum clearance between hole wall and the inner layer
ite conductor
Standard value Minimum value
Component 05
HOLBWE hole ’ 025
Via 0,30
Component 05
Standard PWB | hole ’ 0,30
Via 0,35
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4.3
(1)

The
plat
4.3
(1)
The
(2)

The
of 4

(3)

The
cas
sup

(4)

The

Insulating .
hoard . . Copper foil

Through hole

B Assembly hole (a through-hg

| P
pratifg

Figure 9 — Hole wall and the minimum designed spacing

p Datum hole

Allowance of a datum hole

allowance of a datum hole shall b hrough hole without wall

ng shall be used as a datum hole.

allowance of an ag

AIIowance@

distance~hetweern anvassembly hole and the board edge shall be larger than 2,0 mm. |In
the distante_is }ess than 2,0 mm, the distance shall be agreed between user and
lier.

The distance between an assembly hole and the inner conductor

distance between the wall of an assembly hole and the inner conductor shall be larger

than 1,0 mm.

4.4

Conductor

4.41 Width of conductor pattern and its allowance

The

allowance of the formed conductor width as illustrated in Figure 10 shall be in

accordance with Table 11. The allowance of the finishied conductor pattern specifically
designed for impedance control shall be agreed between the user and supplier.
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Table 11 — Allowance of conductor width

Conductor Allowance Conductor with
thickness @ (mm) for reference
50 <75 + 25 15 to 20
7500 <100 + 30 20 to 40
300 + 100 40to 70
+ 150 70
Thick copper foil + 200 105
circuits
+ 300 Qﬁhx

@ The¢ conductor thickness is the copper foil thickness plus the thick

Conductor

4.4.2 Distance ;

Thelallowance of\th
alloyvance of j
shall be agreed be

w Q
M S

llowance of the distance between conductors

ki

Conductor Allowance Conductor with
thickness @ (mm) for reference
o0 </75 +275 1510 20
7500 <100 + 30 20 to 40
100 <300 +50 30 to 50

300 + 100 40 to 70

@ The conductor thickness is the copper foil thickness plus the thickness of plated copper.
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h h Conductor

lnnawy &\\\\\\\\\3\

Figure 11 — Distance between finished conductor

4.4.3 Distance between conductor and board edge
Thel|distance between conductor and board edge shall be larger tha istange

for the case of pressing shall be as given in Table 13 excluding FRar d contact
portjons.

Table 13 — Distance between c(o:\uc a d gdge

Board thickness NW“N and

<0,8

\)
More t)ﬁa{the board thickness

4.4.4 Thickn@af

Thelthickness of ap

Insylating
subptrate

NOTE In case the surface of copper foil is roughened, the thickness of t he insulating substrate is the minimum
distance applicable to the substrate.

Figure 12 — Thickness of the insulating layer
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4.5 Printed contact

4.51 Allowance of the distance between the centres of two adjacent printed
contacts

The allowance of the distance between the centres of two adjacent printed contacts (p, pn)

as illustrated in Figure 13 shall be +0,10 mm. Add 0,01 mm for each additional 20 mm in
case the distance between the centres of terminals exceeds 100 mm.

L ;

.[
l Pn |
I

. -
SIS

4.5.2 Allowance of the terminal width of printef

The|allowance of the terminal width of printed
speg¢ified in Table 14.

S

Table 1 the terminal width of a printed contact

\}rminal width Allowance

<1,0 0,05

mm

1,0< 0,10

4.5.3 Shift of the centre of printed contacts on front and back sides of a board

The allowance of the shift of the centre of printed contacts on front and back sides of a
board (q) as illustrated in Figure 15 shall be +0,20 mm.
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_>'r_+<_q_ Printed contact
! |

TNV

- -
e 14— -

Insulating
substrate

-

Figure 15 — Shift of the centre of printed contacts on front and back of aboard

4.6 | Footprint

4.6.1 Allowance of the distance between the centers of two

The|allowance of the distance between the centres of t adjacen (Sq1)’and of two

re 16 — Foot print

lowanceof the distance between the centres of two pads

mm

istance between Allowance
centres
S, +0,03
S +0,05

4.6.2 Allowance of the width of a pad

The allowance of the width of a pad of a footprint (w) as illustrated in Figure 17 is specified
in Table 16. The allowance for a pad narrower than 0,15 mm shall be agreed between the
user and supplier.
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.
HH-—-— 7777777
¥ ?
a‘r ¥ i:i: Yy
; S
R e

Pad width

015<  <0,35/\

0,35< >

Thelallowance of pad diaws
belgw.

4.6.8 Pad diameter ang

14

ied

(1) | The pattern is 8
made of conducto

gP

Pad

i Conductor
Insulatmg. : 4

.-n—-

substrate ;

Insulating | . d . Conductor
L~ substrate -

Figure 18 — Allowance of pad diameter of BGA/CSP formed of conductor only

Table 17 — Pad diameter and its allowance for BGA/CSP

Allowance of pad Conductor thickness
Item .
diameter (mm) (um, for reference)
HDI PWB + 0,02 - 0,03 20 to 30

Standard PWB +0,03-0,05 30 to 50
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(2) The pattern is shown in Figure 19. The allowance of the pad diameter (d) of BGA/CSP
formed at the opening of solder resist is given in Table 18.

Table 18 — Allowance of the pad diameter (d) of BGA/CSP formed
at the opening of solder resist

mm
Iltem Allowance
HDI PWB + 0,03
Standard PWB + 0,05 /\

Insulati

Figure 19—P; gdiam

4.7

4.7.
positi

T :j' Conponent  positioning

#
&

| .."’-d -
f_"_@& D I] ‘qli\_Footprint
!‘_ s _’l A
&"-.,_Fiducial

*, i o
“Multilayer PWB

Figure 20 — Examples of fiducial mark and component positioning mark
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Table 19 — Shapes and sizes of typical fiducial marks
and component positioning marks

mm

Item Shape Diameter
Fiducial ~and  component Circle 1,0
positioning marks

4.7.2 Dimensional allowance of fiducial mark and component positioning mark

The|dimensional allowance of fiducial mark and component positioning k_as iIIustratJad

in Figure 21 is £0,1 mm.

4.7.83 Position allowance of the component positioning mark and th
the mark (u4, u,) as illustrated in Figure 21 shall be 0,05 mm.

4.8 | Interlayer connection

(1) Copper plating
The|minimum thickness of copper plating on the wal of

is given in Table 20.
Table 20 — MiniWic{«@s\a of op@r

Board thickness, or layer m thickness/of copper plating @

thickness (mm) f (um)

2,4< kne s II be agreed between the
<\(\ user and supplier.
1,0 < sz,E %
RTINS ”
N\ A
~J
0,5< (\\ > 10

8 The measuré€me de optical observation of a microsectioned vertical cross section. Logal
surface deviatiohis not

nent insertion holgs

5 [Quali

5.1 Gap between~conductor and the wall of a component insertion hole or a via

The
betw

gap between conductor and the wall of a component insertion hole or a via, or the ga

5.2 Positional deviation between conductor layers of multilayer board

The deviation of conductor layers of multilayer board shall satisfy the conditions specified in
4.5.3,5.1, and 5.3.

5.3 Minimum land width

The minimum land width on the most outer layer (w4) caused by the shift of land and the
hole, and the minimum land width on an inner layer (w,) are specified in Table 21 (also see
Figures 21-1 to 21-3).


https://iecnorm.com/api/?name=dc771628d7697d51308feae53b8b5778

PAS 62326-20 © IEC:2011(E)

- 23—

Table 21 — Minimum land width

mm

ltem @

Minimum land width

Minimum land width
on outer layer
4] b

At the joint of land and
conductor

w1 20,03

Other area

8=90°

Case of non-conductive
component insertion hole

Minimum land width
on inner layer
Wy c

At the joint of land and
conductor

Others (except laser

drilled hole) d

@ Regardless of the shape of a land.

o

ncludes the thickness of through-hole plating.

w
— i

&

ure 21-1 — Minimum land width on the outer layer

+ad
T Tatetr

+1a R A |
ITOUEIT TIoTC

Figure 21-2 — Minimum land width on the inner layer with a plated through-hole
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5.4 | Surface treatment
5.4.1 Gold plating for printed contact
The|gold plating for printed contact is gene
1) Nickel plating:
4 0 Mm
2) Gold plating: the hard
thickness of more than O\1 p
5.4.2 Other s<§c treatmen
The| details of othér
depénds on the i
detdils shall be agregad\b
5.5 Defec
1) The defests\ ingy pad\for BGA/CSP shall be in accordance with 4.6.3 (diameter apd
llowansg o
2) $older resistss ot have scratch, peeling, pin-hole, or foreign material. Solder res
hall not-have any bubble extending to two conductors.
3)

ijlustrations in Figure 22.

b S

xposure of conductor after application of solder resist shall be in conformance to tTe
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(Acceptable) (Not acceptable)

“Conductor Conductor
Solder resist s _Solder resist

< Insulating V/g ?/4/,;/_ / ﬁlnsulating

Conductor
“Land Solder resist .. Land

Solder Conductor

s

Infulating

‘Solder resist anductor Foot print Solder resist ¢

=

“,.,_.l-/'l_ .
[/ Insulating

ing

resist (w) on the land on the outger

as illustrated in Figure 23 shall Ibe
i

Table 22 — Minimum land width

Iltem Minimum land width

Facing to

component To the edge of a hole

Facing to solder | 0,03 mm < the area effective for soldering shall be larger than 70 %.

5) The overlap, smear and shift of solder resist on a land [width direction (v) and length
direction (x)] on the outer conductor layer of PWB used for component insertion as
illustrated in Figure 24 shall comply with the specification given in Table 23. The
displacement in the case solder resist is designed to cover the entire footprint as
illustrated in Figure 24-2 shall be agreed between the user and supplier.
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Solder resist

RS\
ltem @Mé&% shift
Width (v) 0,0

e
Longitudinal (x)( (\&\ >0,05

6) The overlap, smeag an
g$hall not exist unle

5.6 [ Symbol n
\ printed symbo

Figure 25 — Examples

2) A symbol mark shall be printed more than 0,2 mm away from a via land, a through hole
land, or a footprint.

3) A symbol mark with a height (h) (see note below) of less than 1,5 mm may not be legible
to identify the mark as a letter or a mark (except Chinese character).

Remark 1: The line width of thicker than 0,15 mm for a symbol is recommended.

Remark 2: A symbol mark should be designed as right on the conductor pattern, or
completely away from the conductor.
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A 1 h

NOTE An example of the height of a symbol mark is shown above.

5.7 Appearance
5.7.

Thefe shall be no swell, wrinkle, crack, separation of conductor from the
metal fracture at an edge of a conductor. There shall be no colour changg
defgct in assembly, fouling nor foreign material on the conductor surfg
the |bare conductor that is treated with plating, the surface tre
alloyed.

5.7.2 Between conductors

Thefe shall be no foreign material that bridges two condt
prollem.

5.7.3 Defects within insulating laye
1) |

The
inse

leasling and crazing

Figure 26 — Example of measling

e an insulatipn
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2) Delamination, swell and void: there shall not be del

oids that may result in a reliability problem of a produet

3) Inclusion of foreign materials: there shall be no/forgi

5.7.5 Conductor pattern:

1) Missing of conductor: /'t
0 % of the final condugtor
attern.

Figure 28 — Missing of conductor

2) R@of conductor in conductor gaps: the width (w) of a residue of conductpr

ie n conductors as illustrated in Figure 29 (protrusion or residure in etching) shall
enléss than 30 % of the final separation of conductors, or, less than 0,30 mm. The
length of a residue (/) shall be less than the final separation of the conductor.

Figure 29 — Conductor residue
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5.8 Land

The allowance of the area, remaining width (w;, w,), and protrusion (y) of a defect caused

by missing of a part of a land shall comply with the specification given in Table 24.

Width of remaining land  (2) Widths of remaining land and edge to conductor

Figure 30 - Land

—
-

Tabfle 24 — Allowance of the area of a defect, remaining width a

qh lof land|

d

Y%
Item Area of a defect, re inPg Npk}trusion of a land

Ratio of the missing U
area to the area of a & A>

land

Remaining N }éés\\
width resulted W, de eachto the wall of a hole.

gf:la?wddefed W \M th nwhe final conductor width

p w.

5.9 | Pad of a f

The|width (w) a

comjply with t ica o Table 25. The maximum number of defects in a pad

shall be no

Protrusion P\ \l\x(ec(tg\x\\w (ZJy/WMth of residue in the conductor ga

Al

(1) Crack and protrusion (2) Pin hole

Figure 31 — Defects in a pad of a footprint
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Table 25 — Defect of a pad of a footprint

mm
Width of completed pad of a footprint w
Iltem
<0,8 0,8<

Crack and Width w Less than 20 % of w <0,15
protrusion
a Lonath | l cac thaon EN O/ ~f |

I_\JII&LII 17 LUoo UITdllT vuU VAR AL~
Pinhole ~~ ( longer Less than 20 % of w 29,15
dimension |,)

@ Thg

5.10

The
wha

protrusion shall satisfy the minimum separation betweeen a neighbouring congt

Defects in a pad for BGA/CSP mounting

defects in a pad for BGA/CSP mounting as illustratee

(2) Pin-hole

gcts in BGA/CSP mounting pads

Defects in BGA/CSP mounting pads

Defects in BGA/CSP mounting pads

Chipping and
protrusion @

Effective pad area shall be over 80 % of the
designed area

Pin holes (long
diameter /)

There shall be no pin hole showing the
insulation layer

@ The length of protrusion shall satisfy the minimum separation between conductors (see 4.4.2).

5.11

5.1

Printed contact

.1 Printed contact that is

to be electrically connected

The allowance of the defects in the areas (1) and (2) of a printed contact (see Figure 33)
that is to be electrically connected as illustrated in Figure 33 shall comply with the
specification given Table 27.
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Y
.
| A
! RRRRARE
SR =03
M
i | ¥ @lJ i

ar

Figure 33 — The areas to be checked for defects of a printé

fects ina printed contact
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Table 27 — Defects in a printed contact
mm
Area P
Item
Area @ Area 2
Exposure of
underlying
plating
(Ni[Co, €eic.) No defect is allowed that may affect the realbility of a product
Swell and
sefaration of
plated film ~
Hitltrace No trace larger than ¢ 0,2 is allowed No trac{é@m\O@s dllowed
No scratch larger than a width of 0,1 No cratc fger than a width pf 0,5 is
Scrfatch .
is allowed lowed
Lump protrusion No protrusion Iarger an a m \}\\‘s/allowed
1<0,1L w<o1 Ix02L w<02W
/1 shall be smaller 1 an shall be smaller than 2,0, dnd w
Crdck and
. shall be sm IIe 0,2 all be smaller than 0,3
profrutsion a
I, W The protrusion shall satis e mi Maration betweeen a neighbouring
co tor ecified in 4.4.2
One defect per
terminal and less
?0,05<  <90,10  14pah 10 % of the
total term|nals
Pl e ] Sy
(Ipr ger shal pin hole. ¢0,10<  <¢0,20 than 2 % of the
dinmention /)
total term|nals
No pin hole
<\ ¢0,20< allowed
N
Co ouréba\}g§ No olour change that affects the performance of a product is alloywed.

as

[

b 1h
31 fo

e Figures 34a

32.

b defects for printed contacts not electrically connected are considered as defects in the area (2) in Figd
I the ‘entire contacts. The specification given in Table 22 for such an area is applicable to these contacts.
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6 Performance and test methods

The performance of PWB is specified in 6.1 and Table 29. Test methods for
characterization are by those specified in Table 29 and JIS C 5012.

6.1

Observation of component mounting for and vias

number of holes.

Observation with standard conditions

Lack of plated film of the§ Hole for comps
inner wall of a hole

LhS025XtXd
S 025Xt

Figure 3 3 ing. of a/component mounting hole

(2) |Vias for =‘, conductor layers. Vias are for electrig
conmections. Neithe afion nor defect in electric conduction (plating

filling of metal pasie wed arfd shall comply with the specifications 11 and 12
Table 29.

(3) |Resin smear pce in the vertical microsection of resin smear as illustrat
in Fligure ith the following equation. The allowance in the horizon

Iy + 1, >t
effective thickness of an inner layer excluding resin smear (um).
the thickness of the inner layer relevant to resin smear (um).

al
r
in

[©)

d
al
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Vertical microsection Horizontal microsection

Substrate

Land

Through-hole

Resin smear

Hole

Resin-smear

Figure 36-1 — Resin smear

Table 28 — Allowance in horizontal tiqni

HDI PWG ( H\a\n\m@hole
chcu ference

Standard PWB >\/£e(ss(§$ miz% of hole
A (\ rence

6.1.2 Observation after thermal shock test

The|specimens for the thém al [ 8Cri in 11 and 12 of Table 29 shall be
obsTrved by microsectioni i i d i ion), |
comfply with the followiftg sps i

I\

(1) Corner crac ara
he allowanc
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\ [E

Corner V Substrl

Figure 36-2 — Corner crack

Substrat

6-3 — Barrel crack

%t: ,'?
LAY )
NBN
e
NN

L

Barrel crack™ /7 Substrat

Figure 36-4 — Foil crack
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NOTE

100
10 RO t=250C(Solid line)
L’\\‘s NCo= 2
E ,‘ a ¢ 9 U'm
E ﬁ:ﬁ%’ \i‘ %TzloOOC(Dotteifli’rk)\ = Oum
5 NN S =
5 : \“\é‘fi// /\/ 0 18um
=) NS TR 5
g NN N oA
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3 \\i\i(\ A s e35um
St et
0.1 , NN
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\ \\ I - N
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NPl ~
)
0.01

\/ 100 1000

The conductor wid

/,—\
0.1 1 1
Iﬁgsis ceaf coppe ductor per 10 mm (m$2/10mm)

constan{, and the relative resistivity of copperis p = 1,8 x 10° Qcm.

elations between resistance and width,
ess and temperature of conductor



https://iecnorm.com/api/?name=dc771628d7697d51308feae53b8b5778

PAS 62326-20 © IEC:2011(E) - 37 -

10

Figure 38 — Temperature rise as functions of width and thickness

of conductor and current

Conductor width of 9 um Conductor thickness of 18 um
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Table 29 - Specification and test methods

No. ltem Specification Test method (JIS C 5012)
1 Inner To be agreed between the | As per 7.1.1 (conductor)
conductor |user and supplier. The shape and dimensions of
Resistance The relations between | specimens shall be agreed
of resistance and witdth, | between the user and
conductor thickness and temperature of | supplier.
Outer E?ﬂfj,liclt,c;r”aﬂr?n;jffﬁn " As per 7.1.3 (inner
conductor | - T connection)
Plated As per 7. 2 (p ted
through- throu
hole
2 Conductor | To be agreed between the Asﬁ\\K\Z\W se)
Tempera- user and supplier.
ture rise Plated The relations between current (te ature rise
through- and width, thickness cn thiough- hole)
hole temperature of conduc
shown in Figure as\a
reference. )

9,

60

@
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Table 29 (Continued)

No.

Item

Specification

Test method (JIS C 5012)

Withstanding

voltage

Within the
same plane

No abnormality such as mechanical
damage, flush-over or breakdown is
allowed.

As per 7.4 (Withstand voltage)

Test condition for withstand voltage is
given below for both outer layer
(with/without solder resist) and
layer.

inner

Minimum gap between Test voltage

conductors, mm V)

0,08 <0,10 b0

<0\,K 00

&
Ssol b

R | b

,40< 400

@E Solder resist is not regarded as
cWating.

AN

Interlayer

nical
kdown is

ush-over o

N

damage,
allowed.

r

As per 7.5 (Interlayer withstand voltage)
Test condition for withstand vqltage is
given below for both outer lays

=

(with/without solder resist) @and inner
layer.
Interlayer, mm Test Yoltage,
Y
0,05  <0,08 150
0,08<  <0,20 00
0,20< 1000

/
{
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No. Item Specification Test method (JIS C
5012)
4 Insulation | On Steady state The insulation resistance shall be larger | The surface
resistance | the then the value specified. insulation
same resistance shall be
plane Insulation measured as

Minimum gap (mm)

resistance Q

specified in the
Annex A of this
standard.

The insulation

(steady state)

0,10<  <0,13 1x10'°
resistanece offan
/\ ner layer shall be
sured as
0,13 < 5x14"° specified in the
of this
Resistance to The insulation resistanc T’% ger \{\;Iee}suremen shall
humidity then the value specifi made as ig the
(temperature—humidi- & case
ty cycle) of measuremient at
steady state pfter
Minimuny'g m) ulati leaving the
}7 \{e\sista . Q specimen at foom
F\ temperature for 1
h.
g 0,13 )\/mo8
Resistance to N <
humidity 0,13 5x10

insulation resistance shall be larger

T > - -
t\:;the value specified.

The insulatioh
resistance bdtween
inter-layers ghall
be measured| as
specified in the

Inter
I :

Mini insulati Insulati Annex C of this
inimum insulation nsulation standard. The test
thickness (mm) resistance Q voltage used|for

\ measurement is
N 1 shown in the
xx 0,05<  <0,20 1x10 following table.
10
0,20 < 5x10 Minimum Test
\/ insulation
thickness (mm) | voltage
6565—=< 6508 50
0,08 <  <0,20 100
0,20 < 500
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Table 29 (Continued)

No.

Item Specification Test method (JIS C
5012)
Resistance to | The insulation resistance shall be larger | Measurement shall
humidity than the value specified. be made as is
(temperature—humidi- the case of
ty cycle) measurement at
Minimum insulation Insulation S:‘teadly state "
. . after leaving the
thickness (mm) resistance Q specimen at
room
0,05< <0,20 1x10°8 temperatufe for
[ TN h
Resistance to 0,20 < 5 X‘é\\
humidity AN

(steady state)

&

O
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