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EER > BARIKIRGERKSSIH  BHREFHHERITSHERHFAXES
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BEMFARTFELART KB EEIS > HRUEFT AN RREAAT BeoFdh I T RBPK

&> MEXBALER AN -RE - M=

TRB - TERBREBDHICERFFHESL

EEEHREABETFELFAEFRRTSHMR - BiAHD - B0 - BHEEZ RO BSBIRRM
o TAARRKEPRERBARS A BILREBEHLRBY o Bit LA BB HITERHIEZR
Ko SINBHARRARMHIEGH - FRIAT AR L HFESH M - ek B A7 T LEHHREE  BR
J M AZRLs  SRAFMRFTGHPCBEIE » UK BATEPRIERAR DR AR It
BN —ETHSDARFFTRE > UEAETF R HAHERRY o

k=4
Ep/#y & & 4% (Printed Circuit Board; PCB) 3

(Halogen-Free Phosphorus-Free) :

=
Qn\»

REBFRIEEEMBXHEZDY
i - HOLIEBRBIXRGZAEE » HiE
OB RMIDEEST - H#ARMBER
MBESENIRFERE - HINIERIETH
EE X {FIEHE (Blue Angle Standard)/’ I B8
BYTCO 991R#%E : (BLIERERPTHIEZE
BREFTRBEEYWRIEERE (Waste

% 15 H

#69 (Halogen-Free) :
A4t 4 (Nano Materials)

#0(Lead-Free) 5 #6954

Electrical and Electronic Equipment,
WEEE) » RN ERBERK[/SZEIREER
HIENER » ZEZEHREMEEIRIE

MEFSHEEEENSEE - LHE
MERRE | R NRERENBEBERA R
MEZEFERK - BIRIDEIRARERE
BMEBK - FREASBEASIDAZEIEER -
FIPRE S T HEAEIE 2 7 (Soldering)EEE[]
R BN < BIEH IO R AEHID - 1915
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HIEEIRBERMBTESE - 828 > BER
IRIRENR E IR R B e E DB L
FTEE - BIBLMARMITER RN —
NIRREGARAEBIL—FFCHER - £
WEEEEZED » FESTEIISEE LB AEIRD
R RIEEIBRSE — O ¢« MWEEERE S »
FTilNZENERREFTERELE » HhE¥
RREXA SN EENSL D » BIER
Ze_o
EIRIEBIREMBESFER NI
RO EES D - HIRHEFTZHFATEZR
KEFERNEEZIEHE > MEZE
FAIRESA ~ @5 ~ XE&E ~ MiZE ~ K2ZE -~
@~ THERSIRBEELEREEEE -
HEENZEEMHETETBEEAAT D
BIREMR © PAMM » B 3T REESHEHFR AT
FECIRIRBE » RULERIRIEEEIVER
FETTENRIERIR T =R BZER -
HEHOpESEWHEEESa fixkibsY
(Chlorofluorocarbons, CFCO)#Ig5 43 IKIER
SF|/E (Ozone LayenBYITA » SEEHFREY
MEBEIES ~ R[IRESR ; (2HAMDP
=6i0 - SSIEEEZETHE ; SLEH

X— WEEER ZKTHEGEE 1148 A iyt
iyt

(Photoresist) CPAYEE|FE ST RIZ DAY 5T
R EEMNEEBEINEE  NERIVEH
PABIBVEFR - SN E ST EEYAEBRRE
o, TJEENREHENSTEREER
- BT HABRREEHIRESTEFRER
SR EE - A HERSBTRERERE
IR ¥ —ERERRE - MREER
IRRVEEZSENRIR T » BAGIESR
BNRABRRIEHBFAESZEHEEFT —
BIRIRE S Edo » RAEE KT PEE
HWHFREBR - FfreasE 2 » SEERIRR
SRETEZRE T IIARIERE 2R I0AFR Sl
AT+ (HBIDRMRIRBEIREIER ~ (2)
BAOBEEMIES ~ Q)T ABRIVE
FR@EWNBNR{LBER R BEa5EEE
L e

B AR AL L A8 G

122002F4H8HTE BEHVEREE =5
“iBEE0 , S@EWEEE - RoHS{IE1FSE »
HEEFREOWRBEYEFRATRE

X WEEEEREXME&EZERNNE
5% s A 2]

Categories

Components and Materials

. Lead (except lead in cathode ray tubes)
. Mercury

. Hexavalent Chromium

. Cadmium

. Polychlorinated biphenyls

. Halogenated flame retardants

. Radioactive substances

. Asbestos

O 0 N A L b~ W N =

. Berylium (except alloys where the

berylium content does not exceed two

percent of the overall weight of the alloy)

1. Large household appliances

2. Small household appliances

W

. IT equipment & Telecommunication
-Equipment

. Consumer equipment

. Lighting equipment

. Electric and electronic tools

. Toys

o IR N B WY N

. Medical equipment systems(with the
exception of all implanted and infected
products)

9. Monitoring and control instruments

10. Automatic dispensers

http://www.materialsnet.com.tw
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BYRRED - SR EEFTET20065F 1 HLABFTAR
ENFTENERAES - SEREFB
RS S ERRBRVEE - FRIEE
RARMAB IS E » BRIEEEFFE (Risk
Assessment)FEERBFTERER » PBB (Poly-
brominated Biphenyls) 2 PBDE (Poly-
brominated Diphenyl Ethers) _ &) E G
VIBRFIME - TRBENERETE
o0 > PBT=RFESRBIVIIE (oMt
(P) - EMRBRANEBEMLEB) ~1BHESE
(T)) » BILFAVHEASIKIETT ;- MIRAR
AR » +{S%(Deca)BDER TBBPAET
BEEEEFHEE N » FALBIEEERT
ElEE R EIRZER -

HIRER RS IEEIEENRIE RN &
IRERIECIEMEXR  HOHEESZEED
E/EEBMREYITEE - UL-94B5 A AIFR
TEV-0VRRE - MPAIMEIR | i EARA
R O AG M A D0 AP IR 5 (Blending)
TR HEEMAMEERESEIELESY
(Epoxide)SX My BAIEE{ L (Curing Agent)
MAERESNE ARSI RS
BEORIE - —fkME - RABRSED
MR - BN T EHERRAERIK - HEE
HEEMEERWIBIERT] » EFEHEE
ERIRE - BEMREIS S EBIZE MK - A7
DIFEERSNRNINE - #MREEHE
B2 AKE S SRPCBEERRIZ : M
RIENMAT MEEME RIS - B
B ] AR 2t B R R0 HER W
R - HBBERNEIRESES > BFAFER
NEEREBEERKE - BEFREZMH
FUEREL o

FEEE T - B RENFEFRENE
MEE > IREREERBISEEBIRM R ETiDE
NEEMFEEE - /3 REEEMIGR
ERTRM BT I FREERO N EZ = T2/l
BT RSB EERMIE ARSTFR R
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44 %l (Halogen-Free Materials) » &2 #&
154443l (Phosphorus-Free Materials) © —fi%
MmE - BRI AL IEEIRREIRI TSR
MR ERREEZEELART - R1E57~-8%092E
XZE - (BRFOVFRIEAGZEIZGI0 - A
AT —EBREERG » BATTED
THSRERAT -

AR & & KAz A A B

EHEREIMPRIRIFREER R - HR
SAMERESHAZEIFZ RSN
Go ° EBRIE= R IRFREENRI T IR
Ml REGED » BEIMAEITSE
SEEPEHARERERICESY - MEKTT
MESEEEERESLEEBRELE
BitE&Y5E - ELEMR LSO EBE
A& EEE0REFM AR » X
WEIEIIREE = - BEIRBRMAEIZE
A REHZI/REMERCHESESR
B EMREIFERS 2 SIS FliE
BB ANKOIEER - BERKVAITSE
IR BRI WA BY BB BATH S 12 B i M4
BlFHERSD TSN BBURR - M
N RN= S E=s i sy =t I G =L TN )=
2 - BRSSO RMATIRS -
HitBUWE—RE _Fm - maclizkiEE
T2 RIPI A E T L S YT AEIBY
B -

BRI AR IREE » KD E
mEEEPRBARNEM B L > HlL
Toshiba ¥k FA B R ER BE 161 AE & FIE L &I
{fEFARDP(Resorcinol Diphenyl Phosphate)
EFNBEEBELLEEEESSILEY
RALEEE 'EMPAE] ~ Hoechst Aktiengesel-
IschaftfE /D EEEEAEEEE (FCUE T ~
SumitomofE FA BB ASXEEY Dihydrooxapho-
sphenanthrene RN EEIR S {818 - Mitsubi-
shith{F AL EL RS E RN B IR S| 1HhE ~
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Matsushitaff FADOPO ~ DOPO-HQE{EN  3LEI{iI(Drilling Aspects) RILEMEET 4
BB K Siemens{FE FAPropanephosphonic (Chemistry Compatibility) S5 %8 - & LERS
acid anlydrideZ2RENEIREEIES - HOOX HEEELITAREGEEBEERNERE
BB ERNIIRREMERT » M . HIFEARASEESIEN - BFRRIE
DA FEEI N B B PTE S B RIS R RENAIEEIRM B EH IR E B{LBIEE
= > BRAESBETLEREESKEE HBE - BERIRREMRREGZERE
PCBRIZHITH - MELEmBYHE K k=S SEyaN= = It

oh > EFEEEIR—EMIERE - flal BHeia = #&1E A< FTELIE R R LA
EH(Mica) ~ 1 (Clay) ~ HiBE##(Zinc RIMEERBERERMRE > HOEE
Borate) & S &b & B (Metal Hydroxides) BERIEE ~ =EEHEE N IER ST EERIE
EME D/U]ET%’FZT*SLQ%UL 94-V OB i FREEUOOR 5 T EE A Bl SR AR R 2700
PREFIE - S8 - S 5EY

FHs% Bff?fﬁ'lﬁ#ﬁ%’ﬁ%%ﬁil:{A .. P_O_G EOH

MEN » T E—KEE=E 0=P-0

J DAR), —P_
B o EHREE IR A BRI S *C> e m~<>%m

H
DEPBREAROMALLFR-4T ®
#920% (HETHZH0E - 7 %}Kh{}u{}'V{XM :%?;% @%%C%”
CH3 _Q.R O_@cmn

BHRIMS » S—EREPRR
BRILNBY B EIREFIRSREE Q @

B EBYRIZ TEIE - TTEPCB <}_%M%m4<_{>
#RORIED » FIEEENE e €}0”43 O

=a=TE I‘E(Platablllty) NE-~ AR © B RICHEH N > BAERLE

ABE— R
Fe= S BCmEBEY)E VE A — R Ha=r7
Phosphorus types Organics-phosphates Phosphorus is toxic when burned.
Inorganics-red 30% more expensive for chemical
phosphorus supplier to produce high water

absorption = lower
electric properties

Nitrogen types Organic-melamine Poorer flame retardation
cyanurate High dosage required 40-50% by weight
Metal hydrate types Inorganic-alumna Poorer flame retardation

High dosage required 40-50% by weight

Metal oxide types Inorganic- Antimony is a carcinogen
Antimony trioxide Poorer retardation
Antimony pentoxide High dosage required

Antimony hydroxide

High carbon/hydrogen | Some biphenyl types Good flame retardation

ratio resins Some naphthalene types | Very high cost

Sometimes called high High dosage required

carbon ring density Completely different polymer
polymers Chemistry not compatible with existing

Laminate manufacturing procedures
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VE— BERIE
=Rl
0,
45) O-CHZC{-I-EHZ
R, 0, Ri R;
46)

< HyC—) CH-CHZ-AIH
o ®),
e

47) 48)

H,C-CH-CH,-0-

\

RAR#FED - BEERIKEM AL = 82
FIUL 94-VOIZE - ¥R EM #%’I‘IE’SJB:;
K~ ISR RERRIRISAVRIEESL

BEWERRSERE - Bt - Eﬁéiﬁ#&
R MAE S EHRIMEITHEEZRSTS
[ - BEREHEEDR - B SRR
RRIESYWME - HIgEER=E - B
E o BHEEMR T ABIRKKREREZS
NDIEIZIOMIBI0N » ERRERREIE
SHEEWIDT R HIMBOKERITS
BT - NS R E81E
b BEIEEEHRENEBEERSE
1 - R - T —RIRRELENR E SR

RIS CERSHMARMEBE—T T
EXREEI S ORREE
A /N
O-CH,CH-CH, O-CH,CH-CH, 0,,0,,05 =

N
7

¢ —mepl,

0, R R; 05

%E «%Az CHaCH~ CH2>

®R)y 3

53) 0=P-0
P-0-CH,-CH—CH,

o \O/ CHZ—CH-CHZ-O©O—CH2—CH-CH2
Y N

(6]
0=P-0
49) 50) o o
H,C —HC—HQC—O @ @o-cm CH-CH; o 0 -CH;-?H-CH;-O@{J <j>»o—c1—11-c1-l—cu2
CHgy OH CH3 \0/

AR & & &5 LA A H
B 2%

RRFTEVER BB RIRRSE
FER - WRBRRIESER > A
TR EMS - BERIESYEEBLES
R RV RIEEWRRBE - BHEE
B{ERDECEZESFIUL 94-VORIFZE » 1)
SREESEESWERS T - Rt >
T RS RRREMIREGFIRIERERR
FOVFESK - FTEUMT AN RIADRIZAS E 2L
SEVSWBEBLEYWRE  Hho 5
BT ERSERIEHE » RREMPAM
LERERN IR ISHEER1BIER » BECSHTFE
SR MTRIS HFTRIR IR MRS - B
T B SEVEITHERESYET

[ H,C ~HCH,C-0{R -0 CHchchle
N
o P=0
[ H,C ~HCH,C -0 +-R -0 }— CH,CH,CH, TY
N 7
o

Qe Qo

HZC CH-CH;~0 @— %CHZCH -CH; O @— >~CH2 c1-1—c1-12

7/ \
R, 0-CH,CH -CH,

O-CH,CH-CH,
\ 7
R, o R

CH HyC CH2 —CH—CHZ

C
HzC—CH—HzC :: [ j CHz—CH—CHz

Ry R 1}1 ]FI
R— P O—P—R P-A—P% Q i _ CH—CH
54 ‘66 oy H,C— CH-H,C~0—C C—0—CH~CH—CH,
51) \ / o
R, o
_ HyC— CH-H,C—0—C C-0—CHyCH—CH
(R2 P-0-CH,-CH- CH2>—R2-<O ~CH, ~CH: /CHZ) \/ C ¥ c ~CH—CH.
o 0 o 0 0 Ph 0O d
R,-P-R,
n
R R, Rl
52) H,C- CH-CH, -0~ P(—O CH-CH,- O-R- O-CH- CH,-0- Pﬁo CH-CH,~0-R-0-CH-CH,-0- Pﬁ-o CHy-CH-CH,
CH CH n\ CH ¢H 3

TAMRR ¢ B RICHRH A > BAEARE
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BREY - PRS2 H BRI EMFEYERIIE
L EaMRRE R - FIAIESY K
CERYERIER B EREREME
BR B 110 2R 1 5@ B BY g 281 AD Y #R1E

=

U

DUARAER R EEDRIIZHITEK -
HREZBERMBAMEFE=E

iRERARIEVEET] - T BRI tENEE

HEBES @S -

AT > FEERY

A R LS P SRR AR R R B

{EEMEZ ESHES 3= FEFRHFEN
1. Triphenyphosphate (TPP) | Daihachi Kagaku, ‘White flake solid | Flame retardancy, water and Oil resistance,
Ajinomoto Fine Techno.,| MP:48~49°C Low volatility. Flame retardent and
Akzo Kashima , Others |SG:1,185 plasticizer for phenol resin multilayerd
BP:370°C board, and engineering plastics. Used in
FP:220°C Coating
2.Tricresylphosphate (TCP) |Daihachi Kagaku Phosphorus Used for improving of heat resistance and
Ajinomoto Fine Techno.,|content:8.7% electrical insurance and flame retardancy of
Akzo Kashima MP:-35°C PVC. Plasticizer for phenol resins, epoxy
Others FP:234°C resins and for a variety of engineering
Viscosity:58CP plastics.
SG:1.07

phosphate

3.Resorcinol bis (diphenyl )

Daihachi Kagaku
Akzo Kashima
Others

Pale yellow
Viscosity:630CP
SG:1,303
FP:300°C

Aromatic phosphate ester oligomers, used
for PPE,ABS and PET resins. Low
volatility, high heat resistance, suitable for
engineering plastics.

4.Aromatic phosphate esters

Daihachi Kagaku

Pale yellow liquid
SG:1.16

Excellent chemical resistance, insurance,
and styrene resistance. Used for

phosphoric acids,
ammonium, amide

content:8.0~10.6%
Viscosity:500~
4,500CP
FP:302~340°C

MP:-15°C thermosetting resins such as phenol resins,
Viscosity:1,500CP | epoxy resins, and urethane resins, and many
FP:256°C engineering plastics.
5.Tris(chloroethyl) Daihachi Kagaku SG:1,428 Chlorine content: 36.7%, Phosphorus
phosphate Akzo Kashima MP:-20°C content: 10.8%,high flame retardancy.
FP:222°C Inexpensive, and used widely for
IP:285°C polyurethane, PET, PVC, epoxy, phenol
Viscosity:35CP PVAC, and cellulose.
6.Tris(chloropropyl) Daihachi Kagaku Phosphorus Low volatility, high chemical and heat
phosphate Akzo Kashima content:9.5% resistance. Used for PVC, urethane foam,
Nihon Yushi Halogen PET, and epoxy resin.
content:32%
SG:1,293
FP:210°C
Viscosity:70CP
7.Aromatic condensed Daihachi Kagaku Phosphorus Excellent heat resistance, suitable for

engineering plastics. Chemical resistance,
high insulation.

8.Polyphosphate
ammonium, amide

Sumitomo Chemical
Taihei Sangyo

Used for plastics, adhesives, laminated
boards, and papers.

9.Red phosphorus

Rin Kagaku
Nihon Kagaku
Suzuhiro Kagaku
Tosoh

Rde phosphorus
content>75%
Average diameter:
10~15 pumeter
SG:2.0~2.1
FP:>300°C

Excellent flame retardancy at concentration
of 1~10%. Used widely both for
thermosetting and thermoplastic resins.
Used for electrical appliances, wire/cables
and sealing Materials.

10.Ammonium
polyphosphate (APP)

Sumitomo Chemical,
Taihei

Sangyo, Chisso, Mitsui
Chemical Fine

Used as a non-halogen flame retardant
chemical for thermoplastic resins and
engineering plastics.

MP: meltings point, SG: specific gravity, BP: boiling point, FP: flash point,

BRI

http://www.materialsnet.com.tw

1 ¢ Japanese R&D Trend Analysis, KRI, March 2001 °

IP: ignition point.
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RIS H - SMEEBREVRIBIZW R
& - FlelHitachifFFAE R <ZMelamine
Cyanurate & {EMIPARE] : MitsuiffF FABis(3-
ethyl-5-methyl-maleimidophenyl)methane
Flpolyethersulfone Z {EMIPABIER : TiH
A RIFTH BT8R 5T S R E RIGHE Z MY
AN BE B CRENBIREARIESSA - BHE
RIS HEZEERRFIAS
NE MLV L S - 20Ut /e
FFEHUL 94-VOZFRIZEK
HEBENRIREERERT E
BREKRDEEN » BFEETEPCBERER
RIS EEFETRS - HIIEDR
BRI BNNSEYE - ERIESIE

PR EFIEREBERRNEREE
2 BHRBEEAEREMBARETS -
i ERFERFERBMN - G52
It » EREEERRR RS E R
SEUEFE » PN ARIRIRERE Z E Go R B5 8

Bl f& £ 3t 41 #t (Epoxy
Molding Compound,
EMC)

FAETI (Molding) RIZFMTEH » 1999
F 5@ $% (Solder Reflow)BR E & 5 A
245°C » 2000 E212F El280°C » AU ¥
EMCHRIRERBIAEN ZE K B EREF B

R AR S PIERATHE TS 2 R R

ls=g7l= -4 BB EER MEBE Hith
o | &
5| 5
= & Q
Y 7
222 |2 g
21le |2 8| & & g
o215 |2 || 15121253 (8]. |5
2| = o) = |8 |28 170 -1 =
A E I BRI L
Zlals|8|%|8|8|Z|5|c|2|2|2]c|8|x|
Alxlzlxl2[s[2]l2[2lelale|z|&8|2|sS |88
B S| S || |08 || |x|Xx|&|E |23 |2
<|lg|ld|@|f|f|a|d|2(A|a o5 |K|H|<|E]|B
Triphenylphosphate oo OOl OO O|1O[0|0 O
Tricresylphosphate O OO O OO
Trixylenylphosphate O OO OO 10O
Trimethylphosphaete
Triethylphosphate O
Cresyldiphenylphosphate O OO0 GO I@)
2-Ethylhexylphosphate OlO OO0 O
Triarylphosphate OO Ol O O OO OO 10O
Other aromatic condensed phosphate esters OlO O O10|10
Aromatic condensed phosphate esters O OlO[O|1O|0O O1O|O[O O
Tridichloropropylphosphate O @) OO0 @)
Tris o~chloropropylphosphate O O OO O OO
Other chlorinated phosphate esters O O OO0 O O
Chlorinated condensed phosphate esters O O10[O|10]|O O O
Polyphosphate ammonium/amide OlO O O
Other polyphosphates OO0
Red phosphorus OlO|O|O|O|O]|C|O|OIO O[O|O0|0O

ERIFE - Japanese R&D Trend Analysis, KRI, March 2001 ©

EF RS
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(Biphenyl Type)IREBIIENS ST 15
R » EAE ARRENE R T - &5
ZHVE RN E NEFE - FESTEI20105F18
BEEAS T REEI0.2-0.5mm - EEFHEL)
=

AN

SERRRIEEMD - T CIHER
hqﬂﬁfhﬁ*ﬁﬁﬁ*—lﬁlﬁ 5k 28

o

H@%*"Il‘ﬁi%ﬁ

EEEMCERTZEEBRAFOKRE
77 MBH - SMEE ~ BRFEFSO
BE > EWAEEEZBRUTREERS -

(1) Silica=S=21E5 : Silicafi iR H

BaEH) -

(2) IREGIEESE/MER L - o
IRSEBIAENVFESE - W1E ANaphthaleneEX
BiphenylB8F » BEIIRIR R SilicaS £
BEAREIZ O A E RV ERIE -

) BFEFEFEIIREIE : —ARIEIR
S EfEIBRAERDIILANE -

4) WWsRERS - BRIZHEEmL
TgHEETF - BUWEAESEEENRES

» BRIKSEBIT S
HE -

ZF18)0moldingHYH

HBEHEEHME > I2SSilicaS 8 - ¥iE %) IRIREMGMRE - BRI SkHZ
FEEMCELER R BB RMBIEREIFE BRI MASHIZ S -
R BRORBUASRERITZE ity o2 58 ]
Commercial Price of product Commercial
halogen-free Compared to BFR halogen-free
material containing material product +available
Product +available -about the same (+)available for some
(+)available for >more expensive applications
some applications | >>more than twice as | -not available
-not available expensive
Epoxy based laminates for + >> +
printed circuit boards
Phenolic/paper based laminates + - +
for printed circuit boards
Housing of electronics + > +
Electronic component encapsulates (+) > (+)
Components of PBT/PET - -
Components of polyamide + - +
‘Wall sockets and mounting boxes + > +
Rubber cables +) > +)
Other cables + > +
Sockets for incandescent and e > +
fluorescent lamps
Insulation of cold-storage + - +)
plants, freezing rooms, etc.
Insulation of foundation, ground + - +
deck, parking deck, etc.
Protective clothing + Variable +
Furniture textiles + Variable +
Furniture Foams + - +

Source:"Brominated Flame Retardants,Substance Flow Analysis and Assessment of

Alternatives" June 1999 Page 188. Danish Environmental Protection Agency

http://www.materialsnet.com.tw
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EF RS

BRINECEFRZSELEETMR R E
1214 (Self-extinguishing) 2 FTEYIR S 181 AE
TEMB - WA EMCHM BRI RNERFEREE
{LEMETEIEERNIE » RULEHRR
RIS AREESAUTE - LLBEIRIMEEMCHR
BEESRERAEENE REILEES
MAY - ME L B2FEE 5 CI9BIEIK
WS EXIEHE - AT XIBRFFTEMC
BYMZRIEE - EHRMASED - R0
HERBBILSYEMRE - BEHRER
EHBEREFEN —ERERE (Form
Layer) » IEfERRBVERE R ASHVFIENR
SERRERIMIAZR -

#5418 HAL H A

HINIFHUMRNEB NS WERRE
ERIEEFAFIAVIASTERE - MERIFEE

EEEIGIREE ST - HEEEEER
V70 IR R m  EiS E I ENRI TSR
MRIREMEITHERERIIEE - 1
RAESEBIHERAEINIEH S THVEE -
EXEEERBFERERNOIFEE » T
LhEF - ENRIESIRES U /ETESRTE
ENERTR  aRZEEZESRDO
MOVRIZERE - AMEIRIETEERS
< ERE - BRI E BRI RN E TR 2R
$2EL - (a)ZBHAE’ AR (Z-axis Expansion)¥l(b)
SfE (Decomposition)BIREIRE - EBERSHY
IR REASEIWMAZEH AR - MET
BEE S E5@EILAVTEE (Through Hole
Reliability) ° FUt » IW/EREZEHigh TghY
RIERBGIC I FERRBRVE S -
EBBRENRIE BRI EHRDE E LUR
SRIEMEEZERA » HILZIRFERIE

R BEEFREERG B RHR TR R

RIERMRIEE 19994 2000 20055 20105
JBYE (solder reflow) BReRE/C 245 280 280 280
RS EYRE RSt RSt RSt R Bt E
=TetElfs
SilicaZ 8/wt% 85-90 85-95 85-95 85-95
CTE/ppm/°C 7-15 6.5-10 6.5-10 6-10
[iipE= e Tg/°C 120-170 120-170 150-200 150-200
BYECT ERIE TCR(10-4cl/cms°C) 50-80 70-90 90-95 90-95
Silica SilicaBYRE& )RR silica | tBEiEsilica | JEREIEYsilica | JEREIEsilica
f&8etsilica | YB@ENEYsilica | Al-Nitride Al-Nitride
RIFZ SilicaZ£/% 85-90 85-95 85-95 85-95
TR IR = = B 100%
i) =i =i i) 100%
[ER S itT [BAERAR Zplunger Zplunger Zplunger Zplunger
PKGEE/mm 0.4-1.0 0.2-0.8 0.2-0.6 0.2-0.5
PKGX/JVmm 40 40 40 40
Molding cycle/sec 40-120 40-100 30-100 20-100
TCPAfEIfE 2l RESIRSE IS | ARSI | RESIREAIE | RESIRSEEIAE
RERTERZ RERTERZ
FCF3underfill{1A5 e TRREIR S RIS | MASIR S EINE | MABIR R Eiis | MRS | EilE
AT AR

BRPRIR : EIA] - RE21B e BT EF RIS E
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SR RIBY M ERIT » BV EREIRS
BIRECMBITEST » HFI5EZB NI
=

1. ZEEEIREENE - WEEMUA
=& - FIENEZEEENIREEAEE
RNEMEEEERENE  ASEFEHRD
BREEMLELE » BHRRXKMZEEIRE
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