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Halogen-free copper-clad laminates for printed wiring boards
—Paper base, phenolic resin
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Halogen-free copper-clad laminates for printed wiring boards
— Glass cloth surfaces, nonwoven glass core, epoxy resin
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BHITHARWTIETHY X HICFRKRT 5, L, QEREZTOFRRTIIRENRRLET D AREEDOH D56 (i
OIFAE, T <HERARLRDEEL L) 1%, "I LR T 5,

(1) Zv—F4

(2) EMoKkmtifesm (M omnim) xR ETRRT L, ]

(3) RESRVEEZ

(4) ¥&

(5) BUEZEFA UTZE O

(6) RUEFEHAXTZ OIS (it y MESTHY X H5ICHBITE 2581, AL THXW,)

(7) Wibn v MBS

(8) muX 7 —Rik~—r (A7 ar) KEKOBEERICLD,

2%
a7 U —SRREEIR & R 2 KB A0, ~al T ) =R —27 05BH L LT, KRIRT,

44 (FF

HF~—7 (Y =—kKX&H)
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J P CAHEK
NnNasFrIy—1) 0 FrERERAREERIR
—HS REEM TR 45 JPCA-ES04

Halogen-free copper-clad laminates for printed wiring boards
—Glass fabric base, epoxy resin

1. @AEE JPCA-ESO1 (e 7y 7 U —HRBB GRS 5 R) (X MEL, |HE (CD, RF Br) OEFEFENZH
Z40. 09wt% (900ppm) LLF T, £ DEAFKKEN0. 15wt% (1500ppm) LT Db D& 1y 7 U —HliRfEER & E5%
T5, ZOHKIE, HIAGEEM TR UBIEE AW r AL 7 ) — 7 ) v MRS ASIERER (UL, SERE
WEVH ) WCOWTHET S, 2720, 2BV v MERRADO b O EERL,
BE1.  ZOBKEOSERKEZRICRT,

JPCA-TDO1 7Y v NEEEAE

JPCA-ESO1 i 7 Y — SRR RGBT Ik

JIS C 5603 AR ANE R

JIS C 6481 7 2 b EAAR SRR A R G R 5 1

JIS C 6484 7 v ECRAR R SBR R B AR — MHAME T T A AR Hobt o R % At g

L

REOEER OB THV L ERMFEOERIE, JPCA-TDOTETNIS C 5603DHEIZ & 5,
. BERBBRO T L—F  #ERER O 7 L — RiL, ANSI/NEMAZ L — RiZ3iF 5FR-4& 3%,

w

4. ~ti%
A HRIEKDES I 0ESIE, 112X 5,
£1 HHII<KDES

N

B mm

JEx

0.018

0.035

0.070

4.2 KEE RZTEIE, FR21TL5,
®2 K&
B mm

AL R&E & AL R&Z
A 1 000X 1 000 E 500X 600
B 1 000X 1 200 F 500 X 400
C 500X 500 S ERUADRE &
D 500 X 330




=3 [E&
B mm
B B
0.1 1.0
0.2 1.2
0.3 1.6
0.4 2.0
0.5 2.4
0.6 3.2
0.8
4.4 BIDHEE BEIOHFAEIL, H1HE, gL, R412L5,
*4 EBEIDHBE
BAL mm
EXFHFEE®)
BEx()
1T %2
0.1 +0.05 +0.03
0.2
+0. 08 +0. 05
0.3
0.4
+0.13 +0.07
0.5
0.6 +0. 08
+0. 15
0.8 +0. 09
1.0 +0.17 +0.11
1.2 +0.18 +0.12
1.6 +0. 20 +0.14
2.0 +0.23 +0. 15
2.4 +0.25 +0.18
3.2 +0. 30 +0. 20

SE(D) JEE0. 8mmRT L, I ZRELEBROESRIZOHFRETH D,
¥, BPFOREIOFHEANT, FHRIEI DL OO SFEAET
FOEWLODORESHFREZZHEAT 5,
(2) JIS C 648115.3.3 (JEX) OHEICE S X100 FTHIE LTz & X1,
IMFTLL BIX, RICHET 2HAREQHFICHEZ L, 2721, R
ZOHPAANDOEFTIL, FEEDI2B%NUNTHD Z &,



5 S SMBLI, FoHE, EIMEEL, REICLD,
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=5 48
S D FER| %2 FE 5 3 fE
(1) B, Lb, EHEOBIEOLAH LA | (1) @, Lb, TR EXOBIEO LAE LA
Wwo ok, AN
F72, EHEEERSOCRUNE 0 F7, EFRHEAERSOCRNES4un%
AN BIXAIMNEETHRRNT &,
(2) £ED500mnf O FI F K0 1omm A £ | (2) {£E D500mmfA O 12 F K0, 10mm LA _E
0. 25mmA OB AR—ui%, YELL T Th D 0. 156mmPL FOE AR —uid, IfELL T TH 5
L, BRER0. 26mEHZ D B AR—LN Z b, KRR 15mE B RS B AR—AN
RN L EeRER0. 10mmRiE O v LR — L RN & BRER0. 10mmRliE D v R — L
x, ZELEEFOBEICL D, L, ZELEEMOBEIZL D,
(3) HF=ED250mnfA DFIZHHFTZ AL, wIZE | (3) FEED250mf O FIZH DT Z AlE, RIZE
S>TEHME L, FEMSEOAF 35 E LT T S Tl L, FElAEROEF 2580 T
HDHT L, HHZ L, TlZL, RRFEL 00mmLl EOFT
F 77, RORER0. 26mmAkTH DT = AlE, = ARk,
FELEEBOBEIZL D, £ 77, BORER0. 10mRiE O Z Ak, =
i3 < m L HEMOBEICL S,
HCANBRKER VTS I ADBRKXERUEHE S5k
FTZADORKE m BNt T2 ADEKE m HEift
0. 2581 F 0. 50 2 0. 1084 I 0. 255K 1
0. 5084 | 0. 755K 4 0.25L4 = 0. 505K 2
0. 7524k 1. 00K 7 0.50L4 = 0. 755K 4
1. 0024 E 30 0. 7584 1. 00K 20
- EHEMPFEIET, B, BIng, EREEEREY, Hh, TH, ateb, X9, MR L EEEN
TEE R Fovas L
ST < brEm | EHEEERET, M, B9, Hh, GO RN LUEBEENRN &,
6. MHAME WAL, VoL L, RIOIZL D,
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1. MEERUVREBRAZE M, R6I1CKD, MEGIAEL, R KUJIS C 648112 %,
x6 MRERRUVHRAE

ot PERE Rk 55
HH A FR-4 (WIS C 6481) A
S8 — ®51L5, 528D 12k 5, A
~HE K& & m | ERT7ICLB, 5.3 1(R&X)ITX 5, A
B 5. 3. 2(HAE) LD
B x4I12X 5, 53.30EX) iz k5, 7272
L, #BHZ5.3.3(2) b) iz
£ 5,
RO RERRUNE % | &8ITLD, 5.4 0 R A LHE A
(B X0. SmmA I3 ) (20 FTFE) EVT
5.22[[X » H K N Ui
FHER KD
IRATETEE | R — AW AONE VAV (WA VAN AP 5. 51X A 2T EWE) 12 & A
PRtk %, D-1/100
(/= 0. 8Ll FATEOWREE : 260" 2°C
EICEH) 7 v — MR 20+ 1RV
[TEzNES — | R NEIANNIRNT &, 5.6 (&) 12 Xk %, A
SHERIEE : 200+2°C
REREER : 60557
#ilE < HHE N/mm | 0. 624 E 5. 7T(BI &I LIEX)IC A
0.012mm | (FA7ZALEEH %o S,
51| g < HHE 0.8LL 1 A
x 0.018m | [FALEE FAT AR S,
| g e 120 b IZATEDIRE 260+§ C A
23 0.035mm | (ZA S ALERS 7o R 20180 [ 5
L T 0.9 - | E-1/125
GEH PEN
& g | e 14D - IR : 125+2°C A
0.070mm | [T A 7ZHLFRTS | Sy
JINEAR 1.1 E E-1/125
#ix < R ZELEEBOWEIC X D, A
RS [ 13 A s S,
T 5m & HHE N/mm? | 32081 5. 8(MIIT IR X)IC XL D, A
(Eé 1. Omm 2 0, I 9RE M2 I 7][1,’:?7\11%ﬁ$ _7
51 E o5 ) INEMR R % | ZELBEEMOWEIZL S, MR - 1251 2°C E-1/125
IRFEIRHLE HHE MQm | 10584k 5 9 (AR HR) 12X b, | C-96/20/65
W 1 AL 7 5X 10401 E C-96/20/65
+C-96/40/9
0
et R MQ | 10°LIk 5.10(FmEd) Ic & 5, €-96/20/65
WV AL 7 10524 E €-96/20/65
+C-96/40/9
0
FiahE it HHE MQ | 5X10°0) |k 5 11 Giixisd) 12 L 5, C-96/20/65
HhtL 10324 1 €-96/20/65
+D-2/100
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x6 MERURBRAE (@)

e PERE BT E 5%
A A FR-1 (WIS C 6481) e
thEh R Hhe — | 5.5LF 5. 12 (LLFFEBR KL UFEELE | C-96/20/65
(1MHz) - Bz k5, —
(JE = 0. 5mm B W I AL £ 5.8LLF C-96/20/65
FiziEm) +D-24/23
HEIEEE HHE — | 0.035LLF 5.1212 %k %, C-96/20/65
(ng@mu W I AL £ 0.045LLF C-96/20/65
FiTiEm) +D-24/23
TR 358 i KB LT N — | EREROERNS e, SMEICE L | 513 13 KER L) R Y ¥ A
U ULtk WL RN T & LN X B,
Z Ot DI ZELRHEROWEIC L D, 5.13.2(% o il o fit 3 &
sk PN K B,
Wk =R % | RIS, 5 14 KRN L D, E-24/50
+D-24/23
[y HHE — | RI0ICk B, 5. 15(MHAME I X 5, A
AL % E-168/70
SHEZE LR Ty F U TH % 0.05LLF 5 16CGHEBLRIC L D, A
(J& & 0. 5mm LX
D INFSLER 5. 1612k 5. E-0.5/150
JUER B HIOBRIZIE, T
F—FERHW5Z
k.
H T AERERE Tg T | FJINTL 2, 51704 7 AR E To)
25,

WL (BE)L, ROZ L ERT,
(1) 777y MY, REOLBEOREL R,
A ZEOEFEORETLUEZITORY,
C : [HIREOZER P T AT O,
D : [EROAKF TRE LR EZITH,
E  fHIRDZERT TREZIT D,
S, IREE260°COIREIT AT LIZ, 20 RIEN_DMEZ1T 9,
(2) BwoBKFE, MEOEER (h) &5,
(3) 2H/HOHTIL, LHEORE (C) 277,
(4) 3FEHOHTIL, WHOMIMEE (%) 25T,
(5) TN7 7~y b EBFIRHRCREL, RBUILE DXy 2R,
(6) + (F7A) 1%, 2MEMU EOQHEE Z DNEFFCIT5 Z & %R 7T,
{5l C-96/20/65+D-2/100
IREE20°C, HEXHEEE65 % O EIREE D28 &K H CTISRE O LI A 1TV, KIZ, 100°C DMK I 2R R & 3
HZEETT,
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£7 REISRUVEHE
B m
Fox & iR £ i
1 000X1 000
1 000X1 200 +28 IV
500 X 500
500X 330
500 X 600 o oL
500X 400
LREUAOKE S | SENEEBOBEC LD,

®8 RYERRURLHIE

BHT %

s U SY A0 AYDY g
(mm) 20 Tk s (Y
*)

JFrmE 7 T JFrm i T
0.8 10LAF
1.0 9ILLF 2.5LLF | 2.00LF | 1.5LLTF
1.2 TLLT
1.6 6LLTF LT | 1.OLLTF
2.0 5L

2L

2.4 1.OLLF | 0.8LLF

4L
3.2

EC) RPOEIOHFANT, PREIOLODOR Y ER R

UL, F0VEHENLOOR Y BRORUNERELEAT

%,

(1) RK&Z%E2RITELEC, D, EXOFOLOIZEAL, SiZ
OV, ZELHFEEROBEICL D,



=9 WKE

JEE mm (%) WAKE %
0.1 2.0LLF
0.2 L5LLF
0.3 L. 2BLF
0.4 1. OLLF
0.5 0.8LLF
0.6 0.7LAF

0.8
0.500F

1.0
1.2 0.4LLF
1.6 0.25LL°F

2.0
0.20LLF

2.4
3.2 0. 15LLF

F(C) RTOESOFHEANT, FHESOHDORIK
L, L0ENLOOWRKEEZBEHT D,

=10 iR
Bifr
o st
VO
(1) REWMYESTEHBLOT L—I v T 0L
(2) 5E—fAOREHIFHOEERZ O 7 L — I VI O & F 50LLPY
(3) R HDORERY Eolethd s m—A v JHH S0LLPY
(4) 2B 5305mm FOBASHEF R A ST A TH s
(5) DhHAEFTOTL—I v T EiiZra—o( 7
Rl A5 REGEBEETS
Bz °C
. BRI
TMA DMA DSC
AR E 12084 k- %giffﬁm

FE NOOHEMEDLR L b—2%WMET 570, XITZEYE
HHROWEIZ &> TEDIZRELEOHEME 2R T 5,

27
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8. AERURT kT IR OMRETICHEORNN RN L ICEEL, TOEEREO LT WEINC, ROFIHEL R
GITHEZ R WHIETHY X HICRKFT D, L, AERELTORR CIIBENREET D AREOH 556 EH D
ek, ST HERNRRL5ERE) 13, "M TEICRFT D,

(1) Z7v—F4

(2) EMoFmtifiesm (M omnim) 2xkMRETERRT L, ]

(3) RESRVEEZ

(4) %
(5) BUEFEFA UTZE O

(6) RUEFEHAXIZ OIS (Jitny MESTHY X HICHBITE 2581, AL THXW,)
(7) Wibn v MBS

(8) muX 7 —Rik~—r (A7 ar) KEKOBEERICLD,

i

5%
B Y YT ) —RERIE L R A RRIT B 00, An by Y —Riliv— 7 DBER L LT, KR,

44 (FF
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JPCAHK

NnNay 7)) —%2EJ) U FMEREERAHFRER R

—HS RTEH T RF il JPCA-ES05

Halogen-free copper-clad laminates for multilayer printed wiring boards

—Glass fabric base, epoxy resin

1. #RA#E JPCA-ESO1 (b 7Y —@iRfERGER G5 ICKVRAEL, HH3# (C), BF Br) OFHRNZLH
Z400.09wt%h (900ppm) LLTF T, ZOEARKREN0. 16wt% (1600ppm) LA TFOHDZ 17y 7 U —HiRfEER & E 7%
T, ZOHKIL, I AMEM=RF Mg MWe a7 ) =7 o NEERTERERERR (LLF, iRERE

BWEVD,) ITOWTHIET D,

mE, ZORRETHRIET 2 ERME IR OE S OFFRIE, 0.05~1. 2m& $ 5,
BE1. ZoOBKEOSEREZRIRT,

JPCA-TDO1
JPCA-ESO1
JIS G 5603
JIS C 6481
JIS C 6484

7'V v MEIEHEE

a7 ) — SRR E ARG R ) 1

7V v MEIAEE

7Y o S BERAR SR SRR e AR AR T 1

7Y S BCRAR SRR RE I R — R IE T Z A0 BbA AR % e

2. AEDTEE ZOHKTHWAERMEOEZIZ, JPCA-TDO1 KL OIS C 56030 EIC L 5,

w

4. ~ti&

. HEREBRO IV L—F SEFEBRO 7 L — RiL, ANSI/NEMAZ L — RiZEiF H5FR-4& 35,

4.1 fRIF<KCDEST SIE<DEIL, R1ITE D,

&1 HFT<DES
B mm
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4.2 KEET RT&F, R2i1285,

2 KEZ
B om
k=2 PN k=2 K&
A 1 000X 1 000 E 500 X 600
B 1 000X 1 200 F 500 X 400
C 500X 500 S FRML DR E S
D 500 X 330
4.3 BE& ExiL, R3ILkD,
®£3 Egs
B om
JE& JE&
0.05 0.6
0.1 0.7
0.2 0.8
0.3 1.0
0.4 1.2
0.5

14 BIOWEE FSOWRER, 1M F2M HIMLL, RAICLD,
®4 BIOHEE

B mm
BEEHRZEZ)
JEx ()
% 1R %2k I3
0. 05
+0.03 +0.02 —
0.1
0.2
+0.05 +0.04 +0.03
0.3
0.4 +0.04
+0.08 +0.05
0.5 —
0.6 +0.05
+0.09 +0. 06
0.7
0.8 +0. 15 +0.09
1.0 +0.17 +0.11
1.2 +0.18 +0.12

FE) B0 8mKdiilE, I ZRELEHEDEIRVZEDHFEETH D,
mB, RPOESOHFANT, FRIESOLODESFRET, LVED



bODESFEEZZET %,

(%) JIS G 648105.3.3 (E&) DOHEIEESEI00FTHIE L7z & ZiZ
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97 Fr LA

B, RICHET OHFREZOHMAICHD Z L, 2L, FEEOHFESND

SEATIL, HFRZEDI%UNTHS L,

(®) R&&xRITELAC, D, E, FRUSOLDIZHEA L, ZELFEEHRORHE

IZk 2,

5 HE SMBLT, B3, F4AMLL, R5ITLD,

=5 48
S DOFER %3 FHATE)
(1) #h, Lb, ZHROBIEO LA LARNT &,
F72, BERALAERSORONESAunz B ANE X TRV &,
(2) f£ED500mmA O P2 HE R0 10mmLh E | (2) FBREL. 126mE B Z 5 B R— /L7220
0. 156mmEA FOE kR —uid, fELLFTH D b BORER0. 126mmEL F O B AR — LI,
L, KRR 1IbmE R D U AR— LN ZIELEEHOWEIZ L D,
RN & B R0, 10mRTE D B AR — L
%, ZELEEBOWEICL D,
(3) EED20mmADHFIZHHFTZ AL, WIiZKk | (3) EED2550mmADHFIZH DT Z AL, RIZK
STEHE L, FEMAEOAF 208 LLF T S>TEHMI L, PSR D EFH 3208 LT T
HHZ L, 2L, AL 00mmLh EOFT HDHZ L, TiE L, HmARR0. 50mmLl EOFT
AN L AN &,
F72, BORER0. 10mmRi 0¥ Z AL, = T2, RRER0. 10mmRE O Z AL, =
EYEZFMOWEIZL D, ELYEEMOBEICL D,
$f13 < M|
TS ANRKERUEHE =2k TS ADRKER UEHE = 5k
FTZAORKE m it FTZADORRKE m i
0. 108k I 0. 25538 1 0. 1084 F 0. 2557 1
0. 2501 I 0. 50438 2 0.25L0 F 0. 505K 2
0.50LL | 0. 75538 4
0. 7504 E 1. 00K 20
R KEMPEIFT, B, BnE, EFHEEERRY, 150, T4, A, 7, MHEOL EEEN
H RN &, Ei, VT LT L OBEREEET D LD REREIR EE L THRNWD &,
ST brEE | EHEEERET, 7, Y, Bh, LR UEHEENRN &,

FE(Y) KRXXAEETREC D, E, FRUSOLDIZEAL, ZELYHEEROWBEICL S,

6. mHEAtE

MHRMENE, Vo L, ROICK D,
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1. MEERUVREBRAZE M, R6I1CKD, MEGIAEL, R KUJIS C 648112 %,
x6 MRERRUVHRAE

o PERE B E 5%
A A FR4 WIS C 6481) el
S8 — | ®BICLD 5.20MB) I X B, A
Tk K& & m | RTICLD 5.3 1 (K& X))tk 3, A
EAE 5. 3. 2(HAE) LD
B K4I1ZXA 5.3.3JEX) iz kB, =72
L, 3BHE5.3.3(2) (b) iz
£ 5,
XA B | BVLERTE — | BRENEIANNRNT &, 551X A2 EVE) 12 & | E-1.25/105
Do
FATEOWREE : 260" 2°C
7o — NIRRT 20 1RDRE
[TEzNES — AW AONE VAV (WA VAS AP 5. 6 (MHEAME) 12 Xk B, A
HEREEE © 200+2°C
BRI : 60557
#Ix < HHE N/mm | 0. 684 F 5. 7Bl &I LIEX) I A
51 10.012mm | (3 A7 QLA % S,
R HHE 0.8L1 F A
(F ] 0.018mm | {FA S ILERE A TR S,
v I TR T 120 I FATEORE 260 2 °C A
L |0.035mm [ jZA 7208t 7w — MR 20 IR0 S,
Bl | #e 140 F A
S o.070mn | XA s,
#rx < HHE ZELEHEBOWMEICL D A
FRELSL | 1T AR E S,
REEPIE | W MQm | 10584 k- 5. 9 ((AFHEMR) Ik 5, | C-96/20/65
W I AL % 5X 10424k C-96/20/65
+0-96,/40/9
0
BT HHE MQ | 10°LL 1 5 10 (R 12X 5, C-96/20/65
W i AL ER 1% 10° L4 1 €-96/20/65
+C-96/40/9
0
HEfARHL HHE MQ | 5X10°L) 5. 11 (fefzdsh) ic & 5, C-96/20/65
Hhtk 10324 1 C-96/20/65
+D-2/100
P RS W Y8 AIVER £ — | 5.48F 5. 12 CLFEER KL OFEEE | C-96/20/65
(1MHz) BILD +D-24/23
FHEIERE W Y ALER £ 0.035LLF 51212 % %, €-96/20/65
(1MHz) +D-24/23
T S d Mifk@E{bF bk M NI ze < SMBLicE L | 5. 13. 1(fnﬁ7J< ik hU A
PPN A WL RN L, NI
Z DAt D i ZELHEEFOWEICL D 5.13. 2(%@@@@#%&,
i PN KB
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x6 MERUERAE®E)

. PERE BRI 1E 5%
H
AR B FR-4 WIS C 6481) e
W% K SR % |&8IZLD, 5. 14K X B, E-24/50
+D-24/23
MR e — | &9tk B, 5. 15(fHAME I & B, A
AVERT% E-168/70
SHEZ bR TyFrT%| % |0.05LLF 5 16CGHEZLHIC L B, A
JINERSLER 1% 5.16i1c & %, E-0. 5/150
LB RHEIOBRITIX, T
r—H2EZAN5
ko
H T AR E Tg C K101 X A, 51104 7 A =B 18E T
k5,

WHLRME (BB) 1L, ROZ L ERT,
(1) 7A7r~y ML, oA EOEEL =T,
A ZHOEEORETLEEZTDR,
C : HIRIER D 2R P TR ZIT 5,
D : HEHROKF TIRE L ZAT D,
E EROZERF TLAEZAT I,
S, D IRE260°COEMIZATE EIT, 20/ BEREN DB ZIT ),
(2) BOEKFIE, WEORRE (h) Z25R7,
(3) 2&/HOHKTIZ, WHEOEE (C) Z2xR7,
(4) 3FBEHOHKFIL, WHEHOMIEE (%) 277,
(5) TNT 7y b EEFIIRHRCHEL, RBRITLEOX S ERT,
(6) + (FZ7A) 1%, 2FEEU LOMEEZONEFTITH) 2 & &277,
{5 C-96/20/65+D-2/100
IREE20°C, AHKHIEEE 65 % O IEIR TE I O 22 5 H1 CO6IFH DML 217\, RIZ, 100°CO PRI 2RFHIIR & 3
DT L ERT,



36

K7 RKESRUVEAE

B
Kox s R R
1 000X1 000
1 000X1 200 +28 3L
500 X 500
500X 330
500 % 600 “8 9L
500 X 400
RS OKRE S | BELEEEOBEIC LS.

®8 MHKZE
B %
JEE (mm) (°) k=
0. 05 —
0.1 2.0LLF
0.2 L5LAF
0.3 L 2BLF
0.4 1. OLLF
0.5 0.8LLF
0.6 0.7LAF
0.7 0.6L4F
0.8
0.500F
1.0
1.2 0.4LAF

FC) RTOESOHMEANT, THESOHDDOK
KEIL, LN OOWKREBEHT 5,

£9 A
Bifs
T BkEAH
Vo

(1) REWMY EoTBEDT L—3I  JHFH 10LLN
(2) 5fE—H#EDOFEHIFHORERZ D 7 L— I TR O &5 50PN
(3) F2EHDORERY EoTcthd /v —A o JHEH 30LAHN
(4) #EH)>5305mm FOBAERRZ K SE D TH P
(5) ohHRAEFTOT7LV—I I FE G ua—o 7
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B °C
BRI IE
HH
TMA DMA DSC
. el =)
HIEAE 12084k Ik B

BE ZNOOBKEDODR Eb—2&RT 57, IREYLE
FHHOBWEIZ &> TEDIZREEOHEME TR T 5,

8. BERURT WETRORETICHEOBNNRWEDICEEL, TOEEREORLTWERTIC, KOFHE
BHIHAROTIETHY 2 2ICRRT D, LIZL, QEERRETORTTIIRBENEET D AREEOH D56 (M
DM, ST HERNRRLHERLE) 1, BT EICRTT D,

(1) Zv—F4

(2) EMoImEHET T (B ofindim) 2 KE7RETRRT 5, ]

(3) RESKVEE
(4) %8
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Halogen-free prepreg for multilayer wiring boards
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JPCA Standard

Halogen-free copper-clad laminates for printed wiring boards
— Paper base, phenolic resin
JPCA-ES02

1. General

1.1 Scope
This standard defines specifications of halogen-free copper-clad laminates for printed wiring boards
using phenolic resin with paper base (hereafter denoted as the copper-clad laminates).

1.2 Halogen-free laminates

The maximum total halogens contained in the resin plus reinforcement matrix is 0.15 wt% (1500 ppm)
with a maximum chlorine of 0.09 wt% (900 ppm) and maximum bromine being 0.09 wt% (900 ppm) as
determined by the test method specified in JPCA-ESO01 - Test method for halogen-free materials.

Note: Standards and specifications referred in this standard are:

JPCA-TDO1 Terms and definitions for printed circuits

JIS C 5603 Terms and definitions for printed circuits

JIS C 6481 Test methods for copper-clad laminates for printed wiring
boards

JIS C 6485 Copper-clad laminates for printed wiring boards — Paper base,

phenolic resin
JPCA-ES01 Test method for halogen-free materials

2. Terms and definitions
JPCA-TDO1 and JIS C 5603 define the terms and definitions used in this standard.

3. Grade of copper-clad laminates
The grade of the copper-clad laminate is FR-1 specified by ANSI/NEMA.

4. Dimensions

4.1 Thickness of copper foil
The thickness of copper foil is given in Table 1.

Table 1 Thickness of copper foil
mm

Thickness
0.018
0.035
0.070
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4.2 Size

The size of boards is given in Table 2.

Table 2 Size of boards

mm

Size
1 000 x 1 000
1 000 x 1 200
Others

4.3 Thickness
The thickness of boards is given in Table 3.

Table 3 Thickness of boards

mm

Thickness
0.8
1.0
1.2
1.6
2.0

4.4 Tolerance of thickness
There are two levels of tolerance for thickness of boards. They are given in Table 4

Table 4 Tolerance of thickness of boards

mm

Thickness® Tolerance of thickness®
Level 1 Level 2

0.8 +0.11 + 0.09

1.0 +0.13 +0.11

1.2 +0.14 +0.12

1.6 +0.15 +0.14

2.0 +0.17 +0.15

Note: (1) The thickness tolerance of a board having a thickness within the range of this table and a
value between adjacent two values is the tolerance for the larger thickness of the two.
(2) The measured thickness values nine (9) out of ten (10) places of a board measured by the
method described in JIS C 6481 clause 5.3.3 shall be within the tolerance limit. The other
one value shall be within 125 % of the allowed value.



5. Appearance

There are two levels in appearance, Level 1 and Level 2, and specified in Table 5

Table 5 Appearance

Level

Level 1

| Level 2

Copper foil

(1) There shall be no blister, wrinkle, crack nor resin bleeding. There shall be

no rust nor scratch that may disturb ap

plications of boards.

(2) There shall be no more than one
pinhole with diameter of larger than
0.10mm and smaller than 0.38mm in
an arbitrary area of 250mm square.
The number of pinholes shall be less
than nine for a board of
1000x1000mm or 1000mmx1200mm.
There shall be no pinhole larger than
0.38mm. The number of pinholes
smaller than 0.1lmm shall be agreed
between user and supplier.

(2) There shall be no more than one
pinhole with diameter of larger than
0.10mm and smaller than 0.25mm in
an arbitrary area of 500mm square.
There shall be no pinhole larger than
0.25mm. The number of pinholes
smaller than 0.1lmm shall be agreed
between user and supplier.

(3) Dents in an arbitrary area of
250mm square shall be evaluated by
the points as specified in the table
below and shall not be more than 35.
The number of dents smaller than
0.25mm shall be agreed between user
and supplier.

Dents and evaluation points

Maximum Point
diameter

0.25 to 0.50 2

0.50 to 0.75 4

0.75 to 1.00 7

Above 1.00 30

Laminate surface

The surface shall be smooth with no blister, crack, detrimental foreign
material, contamination, dust, color nonuniformity, cut, irregularity nor stripe

pattern.

Copper removed

There shall be no detrimental
contamination, color nonuniformity nor

cut,

copper dust, foreign material,

stripe pattern.

6. Flammability

Flammability of boards shall be VO and specified in Table 11

51
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7. Characteristics and test methods

Characteristics are given in Table 6 and the test methods are given in Table 6 and JIS C 6481.

Table 6 Characteristics and test methods

Ttem Unit Characteristics Test Method Remarks
(JIS C 6481) Treatment
FR-1

Appearance Per Table 5 Per 5.2 (Appearance) A

Dimension Size mm Per Table 7 Per 5.3.1 (Size) A
Right angle Per 5.3.2 (Angle)

Thickness Per Table 4 Per 5.3.3 (Thickness).

Bow and twist (board thicker than % Per Table 8 Per 5.4 (Bow and twist A

0.8mm) by hanging)

Resistivity to Normal No blister and Per 5.5 (Resistivity to A

soldering heat delamination soldering heat)

Soldering conditions are
per Table 9 of this
document.

Resistivity to heat No blister and Per 5.6 (Resistivity to A

delamination heat)
Temperature 130+2 °C
Test duration 3045 min

P | Copper Normal 0.8 < Per 5.7 (Peeling test) A

e | 0.018mm After soldering N/mm So, Sz

e | Copper Normal 1.2< After soldering, A

1| 0.035mm After soldering Thickness less than S, Sz

i 0.8mm

n Solder temperature

g 246+2/0 °C
After heating 0.5 < Floating time 5+1 s E-1/105

Copper Normal 14< ) A
0.070mm After soldering Thickness above 0.8mm So, S
Solder temperature
260+2/0 °C
After heating 0.6 < Floating time 51 s E-1/105
Heating temperature
10542 °C

Bending strength | Normal N/mm? | 80 < Per 5.8 (Bending) A

(thickness above

1.0mm)

Volume resistivity | Normal MQOm | 5x102< Per 5.9 (Volume C-96/20/65
After resistivity) C-96/20/65
moisturizing + C-96/40/90

Surfa | Cu foil Normal MQ 104< Per 5.10 (Surface C-96/20/65

ce Removed | After 103 < resistance) C-96/20/65

resist | Surface moisturizing + C-96/40/90

ance Laminate | Normal 103< C-96/20/65
board e 0 " Cowm0i65
surface | moisturizing + C-96/40/90

Insulation Normal MQ 103< Per 5.11 (Insulation (C-96/20/65

resistance After boiling 1< resistance) C-96/20/65

+ D-2/100

Dielectric Normal <55 Per 5.12 (Dielectric C-96/20/65

constant After <6.0 constant and dielectric C-96/20/65

(at 1 MHz, moisturizing loss) + D-24/23

thickness above

0.5mm)

Dielectric loss Normal <0.05 Per 5.12 C-96/20/65

(at 1 MHz, After <0.1 C-96/20/65

thickness above moisturizing + D-24/23

0.5mm) (above 1.6 mm
thickness)

Resistivity to Resistivity to No blister and | Per 5.13.1 (Resistivity to A

chemical reagents | NaOH delamination, no | NaOH)

significant change in
appearance

Other chemicals

Agreement between user
and supplier

Per 5.13.2 (Resistivity to
other chemicals)
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Water absorption % Per Table 10 Per 5.14 (Water E-24/50
absorption) + D-24/23

Flammability Normal Per Table 11 Per 5.15 A
After treatment (Flammability) E-168/70

Dimensional After etching % <0.2 Per 5.16 A

stability (Dimensional stability)

(thickness above | After heating Per 5.16 Use a E-0.5/150

1.6mm) desiccator for cooling

The treatment conditions are:
(1) The alphabet specifies the type of treatment of specimen
A:As received. No treatment is applied.
C: The specimen is treated in air at constant temperature and humidity.
D: The specimen is immersed in water at a constant temperature.
E: The specimen is treated in air at a constant temperature.
So, Sz The specimen is floated on molten solder of at a specified temperature for a specified time.
(2) The first number is the duration of treatment in h.
(3) The second number is the temperature (°C) at which the specimen is treated.
(4) The third number is the relative humidity (%) the specimen is exposed.
(5) The alphabet and numbers are separated by a dash (-), and the dash(/) denotes classification of
treatment.
(6) (+) sign indicates treatments are sequentially applied in the sequence denoted.
Example: C-96/20/65 + D-2/100
The specimen is first treated in air for 96 h in an environment of 20°C and 65 % followed by
immersing in 100 °C boiling water for 2 h.

Table 7 Size and rectangularity

mm
Size Size tolerance Rectangularity
1000 x 1000 + 20 Less than 3
1000 x 1200 0
Other size To be agreed by user and supplier.
Table 8 Bow and twist
mm
Thickness Bow and twist
(mm) @ Copper foil: 0.018 (mm) Copper foil: 0.070 (mm)

Copper foil: 0.035 (mm)

Single sided | Double sided Single sided Double sided
0.8 <14 <6 <14 <6
1.0
1.2 <12 <13
1.6 <10 <5 <11 <5H
2.0 <7 <3.5 <8 <3.5

Note (3): The bow and twist of a board having a thickness within the range of this table and a value
between adjacent two values are the bow and twist for the thinner of the two.
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Table 9 Conditions for soldering heat resistance test

Thickness Single-sided Double sided
(mm) @ | Temperature °C Duration s Temperature °C Duration s
0.8 5+1 5+1
1.0 10+1
1.2 260 +2/0 260 +2/0
1.6 10+1
2.0

Note (4): The test conditions for boards having a thickness within the range of this table and a value

between adjacent two values are the absorbance for the thinner of the two.

Table 10 Water absorption

Thickness (mm) ® Water absorption %
0.8 <3.10
1.0
1.2
1.6 <2.00
2.0

Note (5): The absorbance of a board having a thickness within the range of this table and a value
between adjacent two values is the absorbance for the thinner of the two.

Table 11 Flammability

unit: s
Item Specification
(VO0)
(1) flaming time after removing flame <10
(2) total flaming time of contacting flame 10 times to a set of 5 specimens <50
(3) glowing time after second removing of flame <30
(4) dripping that causes fire to absorbent cotton 305 mm below specimen none
(5) flaming or glowing to the tong holding the specimen

8. Packaging and identification

Boards for shipping and storage shall be packed in a proper way so that the boards will not be
damaged. The package shall identify clearly the following subjects using enduring ink on its surface.
If the identification on the surface of a package may give rise some problems to identify the boards (e.g.,
directivity, different copper foil construction, etc.) identification shall be made on each product:

(1) Grade of the product

(2) Directivity of the product [longitudinal (direction of product flow) direction may be identified by an
arrow]

(3) Size and thickness of boards

(4) Quantity

(5) Name of manufacturer or its abbreviation and/or symbol

(6) Production date or its abbreviation (Date may be omitted if the production lot number can easily
identify date of production.)

(7) Production lot number

(8) Identification mark/symbol of halogen free products (option)
Refer to the information material of this standard.



Examples of halogen-free marks

Halogen-free marks used to identify the halogen-free base materials from

conventional base materials.

44 (FF

(HF mark : SONY Corporation)
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JPCA Standard

Halogen-free copper-clad laminates for printed wiring boards

— Glass cloth surfaces, nonwoven glass core, epoxy resin
JPCA-ES03

1. General

1.1 Scope
This standard defines specifications of halogen-free copper-clad laminates for printed wiring boards
using glass cloth surfaces, nonwoven glass core and epoxy resin (hereafter denoted as the copper-clad

laminates).

1.2 Halogen-free laminates

The maximum total halogens contained in the resin plus reinforcement matrix is 0.15 wt% (1500 ppm)
with a maximum chlorine of 0.09 wt% (900 ppm) and maximum bromine being 0.09 wt% (900 ppm) as
determined by the test method specified in JPCA-ESO01 - Test method for halogen-free materials.

Note 1: Standards and specifications referred in this standard are:

JPCA-TDO1 Terms and definitions for printed circuits

JIS C 5603 Terms and definitions for printed circuits

JIS C 6481 Test methods for copper-clad laminates for printed wiring
boards

JIS C 6489 Copper-clad laminates for printed wiring boards — Glass cloth
surfaces, nonwoven glass core, epoxy resin

JPCA-ES01 Test method for halogen-free materials

Note 2: The structure of this copper-clad laminate consists of nonwoven glass with epoxy resin as the
core of the board cladded with glass cloth epoxy resin on both side and copper foil is cladded to
either one side or both sides as illustrated in Figure 1.

.. Copper foil

Glass cloth — epoxy resin

‘-——--.. Nonwoven glass core — epoxy resin

Glass cloth — epoxy resin

Copper foil

2. Terms and definitions
JPCA-TDO1 and JIS C 5603 define the terms and definitions used in this standard.

3. Grade of copper-clad Laminates
The grade of the copper-clad laminate is CEM-3 specified by ANSI/NEMA.
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4. Dimensions

4.1 Thickness of copper foil
The thickness of copper foil is given in Table 1.

Table 1 Thickness of copper foil
mm

Thickness
0.018
0.035
0.070

4.2 Size
The size of boards is given in Table 2.

Table 2 Size of boards
mm

Size
1 000 x 1 000
1 000 x 1 200
Others

4.3 Thickness
The thickness of boards is given in Table 3.

Table 3 Thickness of boards

mm

Thickness
0.8
1.0
1.2
1.6
2.0

4.4 Tolerance of thickness

There are two levels of tolerance for thickness of boards. They are given in Table 4

Table 4 Tolerance of thickness of boards

mm
Thickness® Tolerance of thickness®
Level 1 Level 2
0.8 +0.17 +0.09
1.0 +0.18 +0.11
1.2 +0.19
1.6 +0.13
2.0 +0.21 +0.14

Note: (1) The thickness tolerance of a board having a thickness within the range of this table and
a value between adjacent two values is the tolerance for the larger thickness of the two.
(2) The measured thickness values at nine (9) out of ten (10) places of a board shall be within
the tolerance limit when measured by the method described in JIS 6481 clause 5.3.3
(thickness). The other one value shall be within 125 % of the allowed value.



5. Appearance

There are two levels in appearance, Level 2 and Level 3, and specified in Table 5

Table 5 Appearance

Level

Level 2

Level 3

Copper foil

(1) There shall be no blister, wrinkle,
crack nor resin bleeding. There shall
be no rust nor scratch that may
disturb applications of boards.

(1) There shall be no blister, wrinkle,
crack nor resin bleeding. There shall
be no rust nor scratch deeper than 4
pm that may disturb applications of
boards.

(2) There shall be no more than one
pinhole with diameter of larger than
0.10mm and smaller than 0.25mm in
an arbitrary area of 500mm square.
There shall be no pinhole larger than
0.25mm. The number of pinholes
smaller than 0.1lmm shall be agreed
between user and supplier.

(2) There shall be no more than one
pinhole with diameter of larger than
0.10mm and smaller than 0.15mm in
an arbitrary area of 500mm square.
There shall be no pinhole larger than
0.15mm. The number of pinholes
smaller than 0.1lmm shall be agreed
between user and supplier.

(3) Dents in an arbitrary area of
250mm square shall be evaluated by
the points as specified in the table
below and shall not be more than 35.
The number of dents smaller than
0.25mm shall be agreed between user
and supplier.

Dents and evaluation points

Maximum Point
diameter

0.25 to 0.50 2

0.50 to 0.75 4

0.75 to 1.00 7

Above 1.00 30

(3) Dents in an arbitrary area of
250mm square shall be evaluated by
the points as specified in the table
below and shall not be more than 25.
There shall be no dents with a
maximum diameter larger than 1.00
mm. The number of dents smaller
than 0.10mm shall be agreed between
user and supplier.

Dents and evaluation points

Maximum Point
diameter

0.10 to 0.25 1

0.25 to 0.50 2

0.50 t0 0.75 4

0.75 to 1.00 20

Laminate surface

The surface shall be smooth with no blister, crack, detrimental foreign
material, contamination, dust, color nonuniformity, cut, irregularity nor stripe

pattern.

Copper removed

There shall be no detrimental

cut,

copper dust, foreign material,

contamination, color nonuniformity nor stripe pattern.

6. Flammability

Flammability of boards shall be VO and specified in Table 11.
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7. Characteristics and test methods

Characteristics are given in Table 6 and the test methods are given in Table 6 and JIS C 6481.

Table 6 Characteristics and test methods

Ttem Unit Characteristics Test Method Remarks
(JIS C 6481) Treatment
CEM-3

Appearance Per Table 5 Per 5.2 (Appearance) A

Dimension Size mm Per Table 7 Per 5.3.1 (Size) A
Right angle Per 5.3.2 (Angle)

Thickness Per Table 4 Per 5.3.3 (Thickness).

Bow and Twist % Per Table 8 Per 5.4 (Bow and twist A

by hanging)

Resistivity to | Normal No blister and Per 5.5 (Resistivity to A

soldering heat delamination soldering heat)

Aftter boiling Solder ten;‘égf‘;,‘érfc D-1/100
Floating time 20+1 s
Resistivity to heat No blister and Per 5.6 (Resistivity to A
Delamination heat)
Temperature 180+2 °C
Test duration 60+5 min

P | Copper Normal N/mm | 0.8< Per 5.7 (Peeling test) A

e | 0.018mm After soldering S4

e | Copper Normal 1.2< Solder temperature A

1 | 0.035mm After soldering 260+2/0 °C Si

1 Heating 0.9 < Floating time 20+1 s E-1/125

0 | Copper Normal 14< ) A

g | 0.070mm After soldering Heating temperature S,
Heating 1.1< 125£2°C E-1/125

Other Normal To be agreed by use and A
thickness After soldering supplier S,

Bending strength | Normal N/mm? | Per Table 9 Per 5.8 (Bending) A

(thickness above

1.0mm)

Volume resistivity | Normal MOm | 105< Per 5.9 (Volume C-96/20/65
After 5x101< resistivity) C-96/20/65
moisturizing + C-96/40/90

Surface resistance | Normal MQ 108 < Per 5.10 (Surface C-96/20/65
After 105< resistance) C-96/20/65
moisturizing + C-96/40/90

Insulation Normal MQ 5x105 < Per 5.11 (Insulation C-96/20/65

resistance After boiling 103 < resistance) C-96/20/65

+ D-2/100

Dielectric Normal <5.5 Per 5.12 (Dielectric C-96/20/65

constant After <5.8 constant and dielectric C-96/20/65

(1 MHz) moisturizing loss) + D-24/23

Dielectric loss Normal <0.035 Per 5.12 C-96/20/65

(1 MHz) After <0.045 C-96/20/65
moisturizing + D-24/23

Resistivity to Resistivity to No blister and | Per 5.13.1 A

chemical reagents | NaOH delamination, no | (Resistivity to NaOH)

significant change in
appearance
Other chemicals Agreement between user | Per 5.13.2
and supplier (Resistivity to other
chemicals)
Water absorption % Per Table 10 Per 5.14 (Water E-24/50
absorption) + D-24/23

Flammability Normal Per Table 11 Per 5.15 A

After treatment (Flammability) E-168/70

The treatment conditions are:

(1) The alphabet specifies the type of treatment of specimen

A: As received. No treatment is applied.

C: The specimen is treated in air at constant temperature and humidity.

D: The specimen is immersed in water at a constant temperature.
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E: The specimen is treated in air at a constant temperature.
S4: The specimen is floated on molten solder of at a specified temperature for a specified time.

(2) The first number is the duration of treatment in h.

(3) The second number is the temperature (°C) at which the specimen is treated.

(4) The third number is the relative humidity (%) the specimen is exposed.

(5) The alphabet and numbers are separated by a dash (-), and the dash(/) denotes classification of
treatment.

(6) (+) sign indicates treatments are sequentially applied in the sequence denoted.
Example: C-96/20/65 + D-2/100
The specimen is first treated in air for 96 h in an environment of 20°C and 65 % followed by
immersing in 100 °C boiling water for 2 h.

Table 7 Size and rectangularity

mm
Size Size tolerance Rectangularity
1000 x 1000 + 20 <3
1000 x 1200 0
Other size To be agreed by user and supplier. |

Table 8 Bow and twist

mm
Thickness Bow and twist
(mm) ® Single sided | Double sided

0.8 <10 <2.5

1.0 <9

1.2 <7

1.6 <6 <2

2.0 <5

Note (3): The bow and twist of a board having a thickness within the range of this table and a value
between adjacent two values are the bow and twist for the thinner of the two.

Table 9 Bending strength

N/mm?
Thickness (mm) @ Specification
1.0 240 <
1.2 230<
1.6 220 <
2.0 200 <

Note (4): The bending strength for boards having a thickness within the range of this table and a value
between adjacent two values is the bending strength for the thinner of the two.

Table 10 Water absorption

Thickness (mm) ® Water absorption %
0.8 <0.50
1.0
1.2 <0.40
1.6 <0.25
2.0 < 0.20

Note (5) : The absorbance of a board having a thickness within the range of this table and a value
between adjacent two values is the absorbance for the thinner of the two.



64

Table 11 Flammability

unit: s
Ttem Specification (V0)
(1) flaming time after removing flame <10
(2) total flaming time of contacting flame 10 times to a set of 5 specimens <50
(3) glowing time after second removing of flame <30
(4) dripping that causes fire to absorbent cotton 305 mm below specimen none
(5) flaming or glowing to the tong holding the specimen

8. Packaging and identification

Boards for shipping and storage shall be packed in a proper way so that the boards will not be
damaged. The package shall identify clearly the following subjects using enduring ink on its surface.
If the identification on the surface of a package may give rise some problems to identify the boards (e.g.,
directivity, different copper foil construction, etc.) identification shall be made on each product:

(1) Grade of the product

(2) Directivity of the product [longitudinal (direction of product flow) direction may be identified by an
arrow]

(3) Size and thickness of boards

(4) Quantity

(5) Name of manufacturer or its abbreviation and/or symbol

(6) Production date or its abbreviation (Date may be omitted if the production lot number can easily
identify date of production.)

(7) Production lot number

(8) Identification mark/symbol of halogen free products (option)
Refer to the information material of this standard.

Examples of halogen-free marks

Halogen-free marks used to identify the halogen-free base materials from

44 (FF

(HF mark : SONY Corporation)

conventional base materials.
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JPCA Standard

Halogen-free copper-clad laminates for printed wiring boards

— Glass fabric base, epoxy resin
JPCA-ES04

1. General

1.1 Scope
This standard defines specifications of halogen-free copper-clad laminates for printed wiring boards
using epoxy resin with glass fabric base (hereafter denoted as the copper-clad laminates) excluding

multilayer printed wiring boards.

1.2 Halogen-free laminates

The maximum total halogens contained in the resin plus reinforcement matrix is 0.15 wt% (1500 ppm)
with a maximum chlorine of 0.09 wt% (900 ppm) and maximum bromine being 0.09 wt% (900 ppm) as
determined by the test method specified in JPCA-ES01 - Test method for halogen-free materials.

Note: Standards and specifications referred in this standard are:

JPCA-TDO1 Terms and definitions for printed circuits

JIS C 5603 Terms and definitions for printed circuits

JIS C 6481 Test methods for copper-clad laminates for printed wiring
boards

JIS C6484 Base materials for printed circuits - Epoxide woven E-glass laminated
sheet of defined flammability (vertical burning test)

JPCA-ES01 Test method for halogen-free copper-clad materials

2. Terms and definitions
JPCA-TDO1 and JIS C 5603 define the terms and definitions used in this standard.

3. Grade of copper-clad Laminates
The grade of the copper-clad laminate is FR-4 specified by ANSI/NEMA.

4. Dimensions

4.1 Thickness of copper Foil
The thickness of copper foil is given in Table 1.

Table 1 Thickness of copper foil
mm

Thickness
0.018
0.035
0.070
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4.2 Size
The size of boards is given in Table 2.

Table 2 Size of boards

mm
Symbol Size Symbol Size
A 1 000 x 1 000 E 500 x 600
B 1000 x 1200 F 500 x 400
C 500 x 500 G Other size
D 500 x 330

4.3 Thickness
The thickness of boards is given in Table 3.

Table 3 Thickness of boards

mm

Thickness Thickness
0.1 1.0
0.2 1.2
0.3 1.6
0.4 2.0
0.5 2.4
0.6 3.2
0.8

4.4 Tolerance of thickness
There are two levels of tolerance for thickness of boards. They are given in Table 4

Table 4 Tolerance of thickness of boards

mm
Thickness® Tolerance of thickness®
Level 1 Level 2
0.1 +0.05 +0.03
0.2 +0.08 +0.05
0.3
0.4 +0.13 +0.07
0.5
0.6 +0.15 +0.08
0.8 +0.09
1.0 +0.17 +0.11
1.2 +0.18 +0.12
1.6 +0.20 +0.14
2.0 +0.23 +0.15
2.4 +0.25 +0.18
3.2 +0.30 +0.20

Note: (1) The board thickness of smaller than 0.8mm is the thickness of the board whose copper foil is
removed. The thickness tolerance of a board having a thickness within the range of this table
and a value between adjacent two values is the tolerance for the larger thickness of the two.

(2) The measured thickness values of nine (9) out of ten (10) places of a board measured by the
method described in JIS C 6481 clause 5.3.3 shall be within the tolerance limit. The other
one value shall be within 125 % of the allowed value.



5. Appearance

There are two levels in appearance, Level 2 and Level 3, and specified in Table 5

Table 5 Appearance

Level

Level 2

Level 3

Copper foil

(1) There shall be no blister, wrinkle,
crack nor resin bleeding. There shall
be no rust nor scratch that may
disturb applications of boards.

(1) There shall be no blister, wrinkle,
crack nor resin bleeding. There shall
be no rust nor scratch larger than 4
pm in depth that may disturb
applications of boards.

(2) There shall be no more than one
pinhole with diameter of larger than
0.10mm and smaller than 0.25mm in
an arbitrary area of 500mm square.
There shall be no pinhole larger than
0.25mm. The number of pinholes
smaller than 0.1lmm shall be agreed
between user and supplier.

(2) There shall be no more than one
pinhole with diameter of larger than
0.10mm and smaller than 0.15mm in
an arbitrary area of 500mm square.
There shall be no pinhole larger than
0.15mm. The number of pinholes
smaller than 0.1lmm shall be agreed
between user and supplier.

(3) Dents in an arbitrary area of
250mm square shall be evaluated by
the points as specified in the table
below and shall not be more than 35.
The number of dents smaller than
0.1lmm shall be agreed between user
and supplier.

Dents and evaluation points

Maximum Point
diameter

0.25 to 0.50 2

0.50 to 0.75 4

0.75 to 1.00 7

Above 1.00 30

(3) Dents in an arbitrary area of
250mm square shall be evaluated by
the points as specified in the table
below and shall not be more than 25.
There shall be no dent larger than
1.00mm. The number of dents
smaller than 0.1lmm shall be agreed
between user and supplier.

Dents and evaluation points

Maximum Point
diameter

0.10 to 0.25 1

0.25 to 0.50 2

0.50 to0 0.75 4

0.75 to 1.00 20

Laminate surface

The surface shall be smooth with no blister, crack, detrimental foreign
material, contamination, dust, colour nonuniformity, cut, irregularity nor stripe

pattern.

Copper removed

There shall be no detrimental

cut,

copper dust, foreign material,

contamination, colour nonuniformity nor stripe pattern.

6. Flammability

Flammability of boards shall be VO and specified in Table 10
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7. Characteristics and test methods

Characteristics are given in Table 6 and the test methods are given in Table 6 and JIS C 6481.

Table 6 Characteristics and test methods

Ttem Unit Characteristics Test Method Remarks
FR4 (JIS C 6481) Treatment
Appearance - Per Table 5 Per 5.2 (Appearance) A
Dimension Size Mm Per Table 7 Per 5.3.1 (Size) A
Right angle Per 5.3.2 (Angle)
Thickness Per Table 4 Per 5.3.3 (Thickness).
The specimen is to be
made per 5.3.2 (2) (b).
Bow and twist (board thicker than % Per Table 8 Per 5.4 (Bow and twist A
0.8mm) by hanging), and 5.22
(Bow and twist by
static method)
Resistivity to | Normal No blister and Per 5.5 (Resistivity to A
soldering heat After  boiling delamination soldering heat) D-1/100
(board thicker Solder temperature
than 0.8mm) 260+2/0 °C
Floating time 2041 s
Resistivity to heat No blister and Per 5.6 (Resistivity to A
delamination heat)
Temperature 200+2 °C
Test duration 60+5 min
P | Copper foil | Normal N/mm | 0.6 < Per 5.7 (Peeling test) A
e | 0.012mm After soldering S4
e | Copper Normal 0.8< Solder temperature A
1 |0.018mm After soldering 260+2/0 °C S4
i Copper Normal 12< Floating time 20+1 s A
01 0.035mm After soldering ) Sa
g Heating 0.9 < Heating temperature E-1/125
125+2 °C E-1/150
Copper Normal 1l4< A
0.070mm After soldering S4
Heating 1.1< E-1/125
E-1/150
Copper Normal Agreement between user A
Others After soldering and supplier Sa
Bending Normal N/mm?2 | 320 < Per 5.8 (Bending) A
strength Retaining rate at
(thickness above Retaining rate % Agreement between user elevated temperature: E-1/125
1.0mm) of bending and supplier 125+27C
strength at
elevated
temperature
Volume Normal MQOm | 105< Per 5.9 (Volume C-96/20/65
resistivity After 5x104 < resistivity) C-96/20/65
moisturizing + C-96/40/90
Surface Normal MQ 106< Per 5.10 (Surface C-96/20/65
resistance After 105< resistance) C-96/20/65
moisturizing + C-96/40/90
Insulation Normal MQ 5x105 < Per 5.11 (Insulation C-96/20/65
resistance After boiling 103< resistance) C-96/20/65
+D-2/100
Dielectric Normal <5.5 Per 5.12 (Dielectric C-96/20/65
constant (1IMHz, | After <5.8 constant and dielectric C-96/20/65
thickness above | moisturizing loss) + D-24/23
0.5mm)
Dielectric loss Normal <0.035 Per 5.12 C-96/20/65
(at 1 MHz, After <0.045 C-96/20/65
thickness above | moisturizing + D-24/23
0.5mm)
Resistivity to | Resistivity to No blister and | Per 5.13.1 A
chemical NaOH delamination, no | (Resistivity to NaOH)
reagents significant change in

appearance
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Other Agreement between user | Per 5.13.2
chemicals and supplier (Resistivity to other
chemicals)
Water absorption % Per Table 9 Per 5.14 E-24/50
(Water absorption) + D-24/23
Flammability Normal Per Table 10 Per 5.15 A
After (Flammability) E-168/70
treatment
Dimensional After etching % <0.05 Per 5.16 A
stability (Dimensional stability)
After heating Per 5.16 Use a E-0.5/150

desiccator for cooling

Glass transition
temperature Tg

°C

Per Table 11

Per 5.17
(Glass
temperature)

transition

The treatment conditions are:

(1) The alphabet specifies the type of treatment of specimen

A: As received. No treatment is applied.

C: The specimen is treated in air at constant temperature and humidity.

D: The specimen is immersed in water at a constant temperature.

E: The specimen is treated in air at a constant temperature.

S4: The specimen is floated on molten solder of 260 °C for 20 s.

(2) The first number is the duration of treatment in h.

(3) The second number is the temperature (°C) at which the specimen is treated.

(4) The third number is the relative humidity (%) the specimen is exposed.

(5) The alphabet and numbers are separated by a dash (-), and the dash(/) denotes classification of

treatment.

(6) (+) sign indicates treatments are sequentially applied in the sequence denoted.
Example: C-96/20/65 + D-2/100
The specimen is first treated in air for 96 h in an environment of 20°C and 65 % followed by

immersing in 100 °C boiling water for 2 h.

Table 7 Size and rectangularity

mm
Size Size tolerance Rectangularity
1000 x 1000 + 20 <3
1000 x 1200 0
500 x 500 + 10 <2
500 x 330 0
500 x 600
500 x 400
Other size To be agreed by user and supplier.

Table 8 Bow and twist

mm
Thickness Bow and twist
(mm) ® Hanging Static method @
Single sided | Double sided Single sided Double sided
0.8 <10 <25 <2.0 <15
1.0 <9
1.2 <17
1.6 <6 <2 <1.5 <1.0
2.0 <5 <1.0 <0.8
2.4 <4
3.2

Note (3): The bow and twist of a board having a thickness within the range of this table and a value
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between adjacent two values are the bow and twist for the thinner of the two.
(4): Applicable to the boards with symbols C, D, E and F specifying the size.
For board S, the bow and twist are by the agreement by user and supplier.
Table 9 Water absorption

Thickness (mm) ® Water absorption %
0.1 <2.0
0.2 <1.5
0.3 <1.2
0.4 <1.0
0.5 <0.8
0.6 <0.7
0.8 <0.5
1.0
1.2 <0.4
1.6 <0.25
2.0 <0.20
2.4
3.2 <0.15

Note (5) : The absorbance of a board having a thickness within the range of this table and a value
between adjacent two values is the absorbance for the thinner of the two.

Table 10 Flammability

unit: s
Ttem Specification
VO
(1) flaming time after removing flame <10
(2) total flaming time of contacting flame 10 times to a set of 5 specimens <50
(3) glowing time after second removing of flame <30
(4) dripping that causes fire to absorbent cotton 305 mm below specimen none
(5) flaming or glowing to the tong holding the specimen
Table 11 Glass transition temperature, Tg
Ttem Test method
TMA | DMA DSC
Specification 120 < To be agreed by
user and supplier

8. Packaging and identification

Boards for shipping and storage shall be packed in a proper way so that the boards will not be
damaged. The package shall identify clearly the following subjects using enduring ink on its surface.
If the identification on the surface of a package may give rise some problems to identify the boards (e.g.,
directivity, different copper foil construction, etc.) identification shall be made on each product:

(1) Grade of the product

(2) Directivity of the product [longitudinal (direction of product flow) direction may be identified by an
arrow]

(3) Size and thickness of boards

(4) Quantity

(5) Name of manufacturer or its abbreviation and/or symbol

(6) Production date or its abbreviation (Date may be omitted if the production lot number can easily
identify date of production.)

(7) Production lot number



(8) Identification mark/symbol of halogen free products (option)
Refer to the information material of this standard.

Examples of halogen-free marks

Halogen-free marks used to identify the halogen-free base materials from

a4 (FF

(HF mark : SONY Corporation)

conventional base materials.
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JPCA Standard

Halogen-free copper-clad laminates for multilayer printed wiring boards

— Glass fabric base, epoxy resin
JPCA-ES-05

1. General
1.1 Scope

This standard defines specifications of halogen-free copper-clad laminates for multilayer printed
wiring boards using epoxy resin with glass fabric base (hereafter denoted as the copper-clad

laminates) .

1.2 Halogen-free laminates

The maximum total halogens contained in the resin plus reinforcement matrix is 0.15 wt% (1500 ppm)
with a maximum chlorine of 0.09 wt% (900 ppm) and maximum bromine being 0.09 wt% (900 ppm) as
determined by the test method specified in JPCA-ES01 - Test method for halogen-free materials.

Note: Standards and specifications referred in this standard are:

JPCA-TDO1 Terms and definitions for printed circuits
JIS C 5603 Terms and definitions for printed circuits
JIS C 6481 Test methods for copper-clad laminates for printed wiring
boards
JIS C 6484 Base materials for printed circuits - Epoxide woven E-glass laminated
sheet of defined flammability (vertical burning test)
JPCA-ESO1 Test method for halogen-free materials

2. Terms and definitions
JPCA-TDO1 and JIS C 5603 define the terms and definitions used in this standard.

3. Grade of copper-clad laminates
The grade of the copper-clad laminate is FR-4 specified by ANSI/NEMA.

4. Dimensions

4.1 Thickness of copper foil
The thickness of copper foil is given in Table 1.

Table 1 Thickness of copper foil
mm

Thickness
0.012
0.018
0.035
0.070
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4.2 Size
The size of boards is given in Table 2.

Table 2 Size of boards

mm
Symbol Size Symbol Size
A 1 000 x 1 000 E 500 x 600
B 1000 x 1200 F 500 x 400
C 500 x 500 S Other size
D 500 x 330

4.3 Thickness
The thickness of boards is given in Table 3.

Table 3 Thickness of boards

mm

Thickness Thickness
0.05 0.6
0.1 0.7
0.2 0.8
0.3 1.0
0.4 1.2
0.5

4.4 Tolerance of thickness

There are three levels of tolerance for thickness of boards. They are given in Table 4

Table 4 Tolerance of thickness of boards

mm
Thickness® Tolerance of thickness®
Level 1 Level 2 Level 3
3)

0.05 +0.03 +0.02

0.1

0.2 +0.05 +0.04 +0.03

0.3

0.4 +0.08 +0.05 +0.04

0.5 -

0.6 +0.09 +0.06 +0.05

0.7 -

0.8 +0.15 +0.09

1.0 +0.17 +0.11

1.2 +0.18 +0.12

Notes: (1) The board thickness of smaller than 0.8mm is the thickness of the board whose copper foil is

removed.

The thickness tolerance of a board having a thickness within the range of this table and a

value between adjacent two values is the tolerance for the larger thickness of the two.

(2) The measured thickness values at nine (9) out of ten (10) places of a board using the method
described in JIS C 6481 clause 5.3.3 shall be within the tolerance limit. The other one
value shall be within 125 % of the allowed value.

(3) Applicable to boards with size identification of C, D, E, F and S, and to be agreed by users

and supplier.



5. Appearance

There are two levels in appearance, Level 3 and Level 4, and specified in Table 5

Table 5 Appearance

Level

Level 3 |

Level 4@

Copper foil

(1) There shall be no blister, wrinkle, crack nor resin bleeding. There shall be
no rust nor scratch larger than 4 pm in depth that may disturb applications of

boards.

(2) There shall be no more than one
pinhole with diameter of larger than
0.10mm and smaller than 0.15mm in
an arbitrary area of 500mm square.
There shall be no pinhole larger than
0.15mm. The number of pinholes
smaller than 0.10mm shall be agreed
between user and supplier.

(2) There shall be no pinhole with
diameter of larger than 0.125mm.
The number of pinholes smaller than
0.125mm shall be agreed between
user and supp4lier.

(3) Dents in an arbitrary area of
250mm square shall be evaluated by
the points as specified in the table
below and shall not be more than 20.
There shall be no dent with diameter
larger than 1.00mm. The number of
dents smaller than 0.10mm shall be
agreed between user and supplier.

Dents and evaluation points

Maximum Point
diameter

0.10 to 0.25 1

0.25 to 0.50 2

0.50 to 0.75 4

0.75 to 1.00 20

(3) Dents in an arbitrary area of
250mm square shall be evaluated by
the points as specified in the table
below and shall not be more than 20.
There shall be no dent larger than
0.50mm. The number of dents
smaller than 0.10mm shall be agreed
between user and supplier.

Dents and evaluation points

Maximum Point
diameter

0.10 to 0.25 1

0.25 to 0.50 2

Laminate surface

The surface shall be smooth with no blister, crack, detrimental foreign
material, contamination, dust, colour nonuniformity, cut, irregularity nor stripe

pattern. A prepreg shall not be contaminated with material like remover
which is detrimental to lamination.
Copper removed There shall be no detrimental cut, copper dust, foreign material,

contamination, colour nonuniformity nor stripe pattern.
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Note (4): Applicable to boards with size identification of C, D, E, F and S, and to be agreed by users and

supplier.

6. Flammability

Flammability of boards shall be VO and specified in Table 9
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7. Characteristics and test methods

Characteristics are given in Table 6 and the test methods are given in Table 6 and JIS C 6481.

Table 6 Characteristics and test methods

Item Unit Characteristics Test Method Remarks
FR-4 (JIS C 6481) Treatment
Appearance - Per Table 5 Per 5.2 (Appearance) A
Dimension Size Mm | Per Table 7 Per 5.3.1 (Size) A
Right angle Per 5.3.2 (Angle)
Thickness Per Table 4 Per 5.3.3 (Thickness).
The specimen is per
5.3.2 (2) (b)
Resistivity to Normal No blister and Per 5.5 (Resistivity to E-1.25/105
soldering heat After boiling delamination soldering heat)
(board  thicker Solder temperature
than 0.8mm) 260+2/0 °C
Floating time 20+1 s
Resistivity to heat No blister and Per 5.6 (Resistivity to A
delamination heat)
Temperature 200+2 °C
Test duration 60+5 min
P| Copper foil | Normal N/mm | 0.6 < Per 5.7 (Peeling) A
e| 0.012mm After soldering Soldering S,
€| Copper foil | Normal 0.8< Solder temperature A
! 0.018mm After soldering 260. +2/(.) °C S4
11 Copper foil | Normal 1.2< Floating time A
1 0.035mm After soldering 20+1s S
g Copper foil | Normal 14< A
0.070mm After soldering S4
Copper foil | Normal To be agreed by users and A
others After soldering supplier S
Volume Normal MOm | 105< Per 5.9 (Volume (C-96/20/65
resistivity After 5x104 < resistivity) C-96/20/65
moisturizing + C-96/40/90
Surface Normal MQ 108 < Per 5.10 (Surface (C-96/20/65
resistance After 105< resistance) C-96/20/65
moisturizing + (C-96/40/90
Insulation Normal MQ 5x105< Per 5.11 (Insulation C-96/20/65
resistance After boiling 103< resistance) C-96/20/65
+D-2/100
Dielectric After <54 Per 5.12 (Dielectric C-96/20/65
constant moisturizing constant and dielectric + D-24/23
(at 1 MHz, loss)
thickness
above 0.5mm)
Dielectric loss Normal <0.035 Per 5.12 C-96/20/65
(at 1 MHz, After +D-24/23
thickness moisturizing
above 0.5mm)
Resistivity to | Resistivity to No blister and | Per 5.13.1 (Resistivity A
chemical NaOH delamination, no | to NaOH)
reagents significant change in
appearance
Other chemicals Agreement between user | Per 5.13.2 (Resistivity
and supplier to other chemicals)
Water % Per Table 8 Per 5.14 E-24/50
absorption (Water absorption) + D-24/23
Flammability Normal Per Table 9 Per 5.15 A
After treatment (Flammability) E-168/70
Dimensional After etching % <0.05 Per 5.16 A
stability (Dimensional stability)
After heating Per 5.16 Use a E-0.5/170
desiccator for cooling
Glass transition temperature Tg °C Per Table 10 Per 5.17 (Glass

transition temperature)

Note: The treatment conditions are:

(1) The alphabet specifies the type of treatment of specimen

A: As received. No treatment is applied.
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C: The specimen is treated in air at constant temperature and humidity.

D: The specimen is immersed in water at a constant temperature.

E: The specimen is treated in air at a constant temperature.

S4: The specimen is floated on molten solder of 260 °C for 20 s.

(2) The first number is the duration of treatment in h.

(3) The second number is the temperature (°C) at which the specimen is treated.

(4) The third number is the relative humidity (%) the specimen is exposed.

(5) The alphabet and numbers are separated by a dash (-), and the dash(/) denotes classification of

treatment.

(6) (+) sign indicates treatments are sequentially applied in the sequence denoted.

Example: C-96/20/65 + D-2/100

The specimen is first treated in air for 96 h in an environment of 20°C and 65 % followed by

immersing in 100 °C boiling water for 2 h.

Table 7 Size and rectangularity

mm
Size Size tolerance Rectangularity

1000 x 1000 + 20 <3
1000 x 1200 0

500 x 500 +10 <2

500 x 330 0

500 x 600

500 x 400

Other size To be agreed by user and supplier.

Table 8 Water absorption

Thickness (mm) ®

Water absorption %

0.05

0.1

<2.0

0.2

<15

0.3

<1.2

0.4

<1.0

0.5

<0.8

0.6

<0.7

0.7

<0.6

0.8

1.0

<0.5

1.2

<0.4

Note (5): The absorbance of a board having a thickness within the range of this table and a value

between adjacent two values is the absorbance for the thinner of the two.

Table 9 Flammability

unit: s

Item Specification
VO
(1) flaming time after removing flame <10
(2) total flaming time of contacting flame 10 times to a set of 5 specimens <50
(3) glowing time after second removing of flame <30
(4) dripping that causes fire to absorbent cotton 305 mm below specimen none
(5) flaming or glowing to the tong holding the specimen
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Table 10 Glass transition temperature, Tg

oC
Ttem Test method
TMA | DMA DSC
Specification 120 < To be agreed by
user and supplier

Note: The glass transition temperature should satisfy at least one of the above values, or an agreement
of users and supplier.

8. Packaging and identification

Boards for shipping and storage shall be packed in a proper way so that the boards will not be
damaged. The package shall identify clearly the following subjects using enduring ink on its surface.
If the identification on the surface of a package may give rise some problems to identify the boards (e.g.,
directivity, different copper foil construction, etc.) identification shall be made on each product:

(1) Grade of the product

(2) Directivity of the product [longitudinal (direction of product flow) direction may be identified by an
arrow]

(3) Size and thickness of boards

(4) Quantity

(5) Name of manufacturer or its abbreviation and/or symbol

(6) Production date or its abbreviation (Date may be omitted if the production lot number can easily

identify date of production.)

(7) Production lot number

(8) Identification mark/symbol of halogen free products (option)
Refer to the information material of this standard.

Examples of halogen-free marks

Halogen-free marks used to identify the halogen-free base materials from

44 (FF

(HF mark : SONY Corporation)

conventional base materials.
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JPCA Standard

Halogen-free prepreg for multilayer printed wiring boards
— Epoxy resin-impregnated glass cloth
JPCA-ES-06

1. General

1.1 Scope
This standard defines specifications of halogen-free prepreg for multilayer printed wiring boards using
epoxy resin-impregnated glass cloth

1.2 Halogen-free prepregs

The maximum total halogens contained in the resin plus reinforcement matrix is 0.15 wt% (1500 ppm)
with a maximum chlorine of 0.09 wt% (900 ppm) and maximum bromine being 0.09 wt% (900 ppm) as
determined by the test method specified in JPCA-ESO01 - Test method for halogen-free materials.

Note: Standards and specifications referred in this standard are:

JPCA-TDO1 Terms and definitions for printed circuits

JIS C 5603 Terms and definitions for printed circuits

JIS C 6520 Generic specifications for prepreg for multilayer printed wiring
boards

JIS C 6521 Test methods for prepregs for multilayer printed wiring
boards

JIS C 6522 Specification for prepreg for multilayer printed wiring
boards - Epoxy resin-impregnated glass cloth

JPCA-ESO1 Test methods for halogen-free materials

JPCA-ES03 Halogen-free copper-clad laminates for printed wiring boards —

Glass cloth surfaces, nonwoven glass core, epoxy resin
JPCA-ES04 Halogen-free copper-clad laminates for printed wiring boards —
Glass fabric base, epoxy resin
JPCA-ES05 Halogen-free copper-clad laminates for multilayer printed
wiring boards — Glass fabric base, epoxy resin

2. Terms and Definitions
JPCA-TDO01, JIS C 5603 and JIS C 6520 define the terms and definitions used in this standard.

3. Grade of prepregs
The grade of the prepregs is the same as the boards fabricated using the prepreg and is FR-4 specified
in JPCA-ESO05.

4. Specifications
4.1 Resins

The number to designate resin content shall be within 5% when measured by the method stated in JIS
C 6521, clause 5.4 (resin content). The number is to be agreed by user and supplier.
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4.2 Flow of resin

When measured by the method stated in JIS C 6521, clause 5.5 (flow of resin), the resin flow shall be
within 0/-2 % of the tolerance for prepregs with resin flow of less than 2 %, +3% of the tolerance for
prepregs with resin flow of 2 % to 20%, and +5% of the tolerance for prepregs with resin flow of over
20%. The number is to be agreed by user and supplier.

4.3 Volatile components

When measured by the method stated in JIS C 6521, clause 5.6 (volatile components), volatile

components shall be less than 0.75%.

4.4 Curing time

When measured by the method stated in JIS C 6521, clause 5.7 (curing time), the range of curing time
shall be from 20 s to 400 s with a tolerance of +15%.

user and supplier.

4.5 Flammability

When measured by the method stated in JIS C 6521, clause 5.8 (flammability), the flammability of
non-flammable prepregs shall have a burning time of less than 15 s with a burning distance of less

than 150 mm.

4.6 Electrical characteristics

Table 1 gives the electrical characteristics of prepregs after formation.

Table 1 Electrical characteristics

The number of curing time is to be agreed by

Ttem Unit Electrical Test method Treatment
characteristics | (JIS C 6521)
Volume Normal MOm 105 < 5.9  (Volume | C-96/20/65
resistivity Humidified 5x10%< resistivity) C-96/20/65 +
C/96/40/90
Surface Normal MQ 106 < 5.10 (Surface | C-96/20/65
resistance Humidified 105< resistivity) C-96/20/65 +
C/96/40/90
Insulation Normal MQ 5x105 < 5.11 C-96/20/65
resistance After boiling 103< (Insulation C-96/20/65 +
resistivity) D-2/100
Dielectric Humidified <54 5.12 C-96/20/65 +
constant (1 MHz) (Dielectric D24/23
Dielectric loss Humidified <0.035 constant and | C-96/20/65 +
(1 MHz) dielectric loss) | D24/23

Note (1): The treatment conditions are:

(1) The alphabet specifies the type of treatment of specimen

C: The specimen is treated in air at constant temperature and humidity.

D: The specimen is immersed in water at a constant temperature.

(2) The first number is the duration of treatment in h.

(3) The second number is the temperature (°C) at which the specimen is treated.

(4) The third number is the relative humidity (%) the specimen is exposed.

(5) (+) sign indicates treatments are sequentially applied in the sequence denoted.

Example: C-96/20/65 + D-2/100

The specimen is first treated in air for 96 h in an environment of 20°C and 65 % followed by

immersing in 100 °C boiling water for 2 h.
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JPCA Standard
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wiring boards — Glass fabric base, epoxy resin

2. Terms and Definitions
JPCA-TDO01, JIS C 5603 and JIS C 6520 define the terms and definitions used in this standard.

3. Grade of prepregs
The grade of the prepregs is the same as the boards fabricated using the prepreg and is FR-4 specified
in JPCA-ESO05.

4. Specifications
4.1 Resins

The number to designate resin content shall be within 5% when measured by the method stated in JIS
C 6521, clause 5.4 (resin content). The number is to be agreed by user and supplier.
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4.2 Flow of resin

When measured by the method stated in JIS C 6521, clause 5.5 (flow of resin), the resin flow shall be
within 0/-2 % of the tolerance for prepregs with resin flow of less than 2 %, +3% of the tolerance for
prepregs with resin flow of 2 % to 20%, and +5% of the tolerance for prepregs with resin flow of over
20%. The number is to be agreed by user and supplier.

4.3 Volatile components

When measured by the method stated in JIS C 6521, clause 5.6 (volatile components), volatile

components shall be less than 0.75%.

4.4 Curing time

When measured by the method stated in JIS C 6521, clause 5.7 (curing time), the range of curing time
shall be from 20 s to 400 s with a tolerance of +15%.

user and supplier.

4.5 Flammability

When measured by the method stated in JIS C 6521, clause 5.8 (flammability), the flammability of
non-flammable prepregs shall have a burning time of less than 15 s with a burning distance of less

than 150 mm.

4.6 Electrical characteristics

Table 1 gives the electrical characteristics of prepregs after formation.

Table 1 Electrical characteristics

The number of curing time is to be agreed by

Ttem Unit Electrical Test method Treatment
characteristics | (JIS C 6521)
Volume Normal MOm 105 < 5.9  (Volume | C-96/20/65
resistivity Humidified 5x10%< resistivity) C-96/20/65 +
C/96/40/90
Surface Normal MQ 106 < 5.10 (Surface | C-96/20/65
resistance Humidified 105< resistivity) C-96/20/65 +
C/96/40/90
Insulation Normal MQ 5x105 < 5.11 C-96/20/65
resistance After boiling 103< (Insulation C-96/20/65 +
resistivity) D-2/100
Dielectric Humidified <54 5.12 C-96/20/65 +
constant (1 MHz) (Dielectric D24/23
Dielectric loss Humidified <0.035 constant and | C-96/20/65 +
(1 MHz) dielectric loss) | D24/23

Note (1): The treatment conditions are:

(1) The alphabet specifies the type of treatment of specimen

C: The specimen is treated in air at constant temperature and humidity.

D: The specimen is immersed in water at a constant temperature.

(2) The first number is the duration of treatment in h.

(3) The second number is the temperature (°C) at which the specimen is treated.

(4) The third number is the relative humidity (%) the specimen is exposed.

(5) (+) sign indicates treatments are sequentially applied in the sequence denoted.

Example: C-96/20/65 + D-2/100

The specimen is first treated in air for 96 h in an environment of 20°C and 65 % followed by

immersing in 100 °C boiling water for 2 h.
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The surface of a prepreg shall be smooth and there shall not be any fold. There shall not be
detrimental dust, non-uniformity in resin coating and colour, bubbles, nor disorder in the texture of the

glass fabric.

5.2 Size

5.2.1 Length and width
The length and width of prepregs and their tolerance are given in Table 2.

Table 2 Length and width

mm
Length and width Tolerance
250 +5
330 0
500 +10
0
1 000 +20
0

5.2.2 Thickness of prepregs after formation of prepregs

Table 3 gives the thickness of prepregs after formation measured by JIC C 6521, clause 5.3.2
(thickness after formation).

Table 3 Thickness and with after formation and their tolerances

Specification (Remarks)

Nominal Range of nominal Tolerance after Range of Examples after
thickness of thickness after formation(mm) ® numbers for prepreg formation
glass fabric formation (mm) | Level 1 | Level 2 | resin content | Resin % | Thickness

(mm) @ (%) @ (mm)
0.05 0.05 to 0.08 +0.02 +0.013 45 to 75 68 0.075
0.08 0.08 to 0.11 - -
0.10 0.10t0 0.13 40 to 70 53 0.10
0.12 0.11 t0 0.14 - -
0.15 0.14 t0 0.17 +0.04 +0.025 35 to 70 50 0.145
0.18 0.16 to 0.20 35 to 65 45 0.180
0.20 0.18 to .22 - -

Note (2): The median value of the board thickness after formation of a board using glass fabric and

resin . The nominal thickness of prepregs may vary depending on prepreg used and

formation condition.

supplier. The thickness is chosen by an increment of 0.01 mm.

The thickness may be selected by an agreement between user and

(3): The measurement of thick is made at four corners and at the center of a board. Each

measured value should be within 125% of the tolerance given in Table 3.

(4): The range of numbers for resin content is for information for selection of prepregs by an

agreement of user and supplier.

5.2.3 Rectangularity

Table 4 gives the accuracy of a right angle of a prepreg when measured by the method described in JIS
C 6521, clause 5.3.3 (right angle).in deviation in mm for a length of 500 mm.
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Table 4 Rectangularity

Item Classification
Level 1 Level 2
Right angle 5 2.5

6. Materials

6.1 Epoxy resin

The epoxy resin used to form prepregs shall be the resin with halogen content, bromine and chlorine,
less than specified in JPCA-ESO1, and equivalent to the epoxy resin of the materials specified in
JPCA-ES03, JPCA-ES04 and JPCA-ES05.

6.2 Glass cloth

The glass cloth used in prepregs shall not have nap, disorder in the texture of the glass fabric nor any
fold. The glass cloth shall not contain detrimental materials especially those materials that are
damaging to electrical insulation.

7. Test methods
Refer to JIS C 6521 for test methods adopted in this specification.

8. Warranty
The warranty period and storing condition(s) are to be agreed by user and supplier.

9. Packaging and identification

Prepregs shall be packed for shipping and storage in a proper way so that the boards will not be
damaged. The package shall identify clearly the following subjects using enduring ink on its surface.
If the identification on the surface of a package may give rise some problems to identify the boards (e.g.,
directivity of materials) identification shall be made on each product:

(1) Grade of the product

(2) Directivity of the product [longitudinal (direction of product flow) direction may be identified by an
arrow]

(3) Size

(4) Quantity

(5) Name of manufacturer or its abbreviation and/or symbol

(6) Production date or its abbreviation (Date may be omitted if the production lot number can easily
identify date of production.)

(7) Production lot number

(8) Identification mark/symbol of halogen free products (option)
Refer to the information material of this standard.
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Halogen-free marks used to identify the halogen-free base materials from
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(HF mark : SONY Corporation)

conventional base materials.
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