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Thelntroduction to Halogen-Free
Material for FPC
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BITRHL ISR R&D Taiflex Scientific Co., Ltd.
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Abstract

Printed circuit board is the foundation of all electronic products, and to meet the global trend of
environmental protection, lead-free and halogen-free raw materials is on top of every company's
list; particularly, the development of halogen-free material for the flexible printed circuits (FPC)
industry is ever more fierce. In this summary, we introduce the requirements and performance of

halogen-free material for the FPC industry.
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#= ThePolicy for TCO
Requirement TCO'01 Mobile Phones TCO'03 Displays
Cd <5ppm <5ppm
Pb <10ppm <50ppm
Hg =2ppm <2ppm
As
Cr+6
Brominated and Cl<0.05% Cl<0.05%
Chlorineted Flame Br=0.05% Br=0.05%
Retarding Agents
Brominated and =25¢ Plastic Parts Shall not =25g Plastic Parts Shall
Chlorinated Polymers Contain Cl or Br as a Part of not Contain Cl or Br asa
Polymer Part of Polymer
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NERTELE | RIS (ppm)
Br <900
Cl <900
Total =1,500

RABSRIMAE » Il TSS KK
REME - (BEEEEMEHERYIE(ERT] -
EEZRMETIEERE - HMREIS &R
BARK - FILFRERSHRINE - ¥4
RABMEEHFERK  MKEELIA
BIHEEMERILESE RIS - BRRIFAN
MR 1 BB s BRAE B T A SBUER. - SRR AX
ARBGHS  BAFERIIERRES
BARE-
BRIAER D BESENNFTER A BIM LA
B2 RESEESHVR LS (Brominated
Resin) » S¥IHIAEBHEENNR > B
EEEFRMTENSHENRIEERE > B

http://www.material snet.com.tw



BER

— AR

BR —

TIYERE

REER:
IRER

L iR

Hifh

| BSHRR - SRR

— BEER — ARBATAR : APP

SEEEXR : Polyodl
R{EADEERS : RIEKRIE
RESRPRIEE - S _ Ao

— K% : TBBA ~ DECA ~ OCTA
— %A : Melamine
— B BESEE(L S

— BER - B

— Efh : Silicon polymer

— %R : EREAST

— %R =88 - Sk

— EBaatY) c S8i8  SatE
— WA c TREE - DA
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TBBA-based EPOXY Resin
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F T Halogen-Free FCCL R iik% 2

THK S050513JY THK S101020JY
AD 13 um AD 20 um
EGRFIE B8{1] - P2mil - PImil
FIBERE kgf/cm >0.8 >1.2
MIT(0.8x0.5kg) R >800 2150
R 225 (%) MD <+0.15 <+0.15
(150°C=30min) D <+0.15 <+0.15
M E 300°Cx10sec Pass Pass
R(Q) 1.0E+11 1.0E+11
B ErE Rs(Q) 1.0E+13 1.0E+13
Rv(Q cm) 1.0E+15 1.0E+15
M RAE UL 94-VO PASS PASS
BIREE(T) °C 80 80
10% HCl OK OK
10% NaOH OK OK
it Acton OK OK
IPA OK OK
_S5PiR OK OK
Rk OK OK
NTEEE(DK) 1 MHZ 38 38
ES- R % (Df) 1 MHZ 0.38 0.38
j
(4/4m%§$§fﬁﬁﬁ) N 23
REREE ppm <200 < 200
(ssvci:gz:;fglj ,eZSLtOV) 1000hrs PASS PSS
‘ é?i%% 0 100 cycles PASS PASS

— ~ BB 2-Layer)
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FREHRER = 3/3 mil

SAISHIEME ¢+ 85°C/85%RH/10DV/1,000hrs

iG] &

RERT

KB

500hrs '
CCL:
(THKS0505133Y)
1000hrs
Migration test at HAST 2.33atm/85°C//85% RH/240hours/50 DCV on line test
1.00E+12
1.00E+11

1.00E+10

]
= mem
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1.00E+09

1 10 19 28 37 46 55 64 73 82 91 100 109 118 127 136 145 154 163 172 181 190 199 208

(552
A[E+— Migration Test
MR R - BRIMHER 2-Layer 74K » a. 2 )% (Casting)
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FIN  2-Layer WP F
BimA BB A R EA
Casting Sputtering Lamination
R % Cu PI Cu~ Pl
= 9~70 um 0.2~35 um 12~70 um
RIS R ;’iau;éex %TT;EI jiﬂ% Toyo ~ 3M * Sumitomo | ZFEREE
IRESRA{ERESD Fine UltraFine Fine
REE Excellent Poor Excellent
i ZX 1 Excellent Good Excellent
i 42 B 1 Excellent Poor Fair
&% fif| A% 4~ BIE = BIK

#t  3-Layer /2-Layer BHRHERME LRl 26
2-Layer | 3-Layer
7 Go & F3 HDI | fF#ft FPC
. I EA K =
RS RHE | 8% TR
i E2 B 1% Good | Excellent
RIZEM Excellent| Good
WIRERRE (Tg)| 8BS BRIK
BEE B DY
b B2 1% Excellent| Good

c. E\ B S (Lamination)
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5. B @mESNTEIFIE -
6.ED B AT EMETY » RIEKMEREE
(Low Profile)fSiBHHS Em °
7.UL SREEG (CUEHRSE : E193078)
i BX 48 UL-746E DSRHIERE -
EmFHERAOTN -

IRRBERRM R 2RI ERER
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T\ BULBHEE TR

B B B ESiv 2L PSR 1005 2L PSR 1003 ST
s | — | — |iceam Ve -
RERERRZRE(25um) | REETIREAE(254m)
EmEE — pm 43 (£10%) 37 (+10%) BIFSET
A >1.0 >1.0
U E-240/150 >1.0 >1.0 JSe471
=3 Kgf/cm
BB AR C-240/85/85 >1.0 >1.0 (180°75M@)
100°CIEAE T >1.0 >1.0
MD _ <0.050
0 After Etching <0.050
RY | MD o <0.100
sz [0 E-0.5/150 Yo 0.100 JS6471
MD <0.100
== E-0.5/250 0100
. JS6471
A = 18 (300°Cx143)
1RSI —
C-72/85/85 = & AS 6471
= 18 (300°Cx17)
MD ] >500 >5000 JS6471
5% 1 7
ME}F”I D A R >500 >5000 (O.SR A 4.9N)
N EEH A — 3.65
Dk ' IPC QIERE
NEE DS A — 0.009
A >1.0x1014
LiSe
EBEE T o0m5ms | @ >1.0x1014 JS6471
IRIKE D-24/23 % 135 Js6471
RIEEEREL A °C 320 DMA
R AR REN 100/200°c | ppm/°C 25 TMA
YIIEEM » R EMEE SRS FREE MATERIALS), JPCA(2003).
P N o 3. BREIEIR T PCB #1[E2 £l 32 B ROADMAP » TPCA
BVESLERRE - FTARRD SEHER (2005) -
HBRERAM RIS EET - 4. FREIR » $iH M R AL S0 B EAR M R iR 8
T =R HEEEE 200 B (2003) °
& F g+ 5.5RE  BEENM2NBEEESS SRR
22 EA(2003) °
LEEE D BELIRT - T2AE S (2003) - 6. EHE=E » MEE FPCH R » EBF MR (2004)
2. JPCA-ES01-2003(TEST METHOD FOR HALOGEN- 7.B0t > BRESESEM RS -
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