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"IIH\l1&nll\l'"d88"ihn" In\l'ia'l'lfjlan'Vl1tJiintf~ii1J'n1Jl'1'1thtity1\1~''a'lMnmJ6Lan

'n1tJiimf Abraham (1996) millall"tll"'ia'l'lfjltlfl'n'tJiintf'\ltJlla'M;!tJllJ;n1ll1nn,,dl'1~

'\ltJll BCC (Business Communications Co.) 'h1\1iJ fl.rr.1994 'ia'l'lfjltlfl'l'l,tJiintf';11~\ltJd1\l'lbll

3.9 ~\I-&'l\1fltJtltllfa'M;! lltl::fl1fl'h~::ITilJall 6.6 ~\I-&'l\1fltJtltllf 1\1iJ fl.rr. 2000 "mll~

1.1 lltl:: 1.2 '~lla'flllnfltl1\1'\ltJlla\lthl~tl::1l1Zltl'nH

th :LIl'r1 illltI', 1994 2000 AAGR'(%)

($ million) ($ million) (1994.2000)

Insulators 250 345 5.5

Substrate & IC packages 2185 3655 9.0

r:apacitors 900 1600 " 10.0

Piezoelectric ceramics 128 226 10.0

Ferrite magnets 393 647 8.7

Superconductors 8 100 52,0

total 3864 6573 9.3

•Average annual growth
001 •

Communications Co.rate. nsn : Busmess

t":lnnillltl', 1994 (%) 2000 (%)

Insulators 6.5 5.3

Substrate & IC packages 66.5 55,6

Capacitors 23.3 24

Piezoelectric ceramics 3.3 3.5

Ferrite magnets 10.2 9.8

Superconductors 0.2 1.5

total 100.0 100.0
.Ivun : Business Communications Co.
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mhnlln~~1jhi1ullti~mn~lJ10li l'{V1 1ll ~11 ~ lJ1 fill ~1l~U1h ::~ hh~ l (capacitors)

'~lll'l~~5~l'hullJll{I91U~'IIll~il'l~vmomll1jmf'llll~91m~l'l1li'1l1lllJ11llluu 1994 lu!t1li 1.1

0.2 %

56.5% substrate & Ie packages

23.3% capacitors

10.2% ferrite magnets

6.5% insulators

3.3% piezoelect ric ceramics

0.2% superconductors

ihn : Business Communications Co.

., II. II

~uii~1J~~uuu jjom1n1\lllllmii91llriu1ll~1~~11iilliiU'1;jUlJ1iiollmO'llii91 l'!iU. ,
ll~ iilu olJ 'uim~ (AIN) lmllu '\i '911~ (BN) 11lJ itlii~lii lln lllulltl" 19miio (glass ceramic)

•
lll1::iiOlJ10lJ10 (Sheppard. 1991) Ul~'lIii91 jj l'!'lJm;Ul~ llth~i\0 11 1iill ll ~ iiu 1 llvil91011lJm\'1

II , ... II . ..

llri ll1ll ~1~ ~1lii tJ!l~ ii'lnii iiOlJ1~riUlJ1~~llvi l1lJ ll1oM~mll~f'iun'li~1u R'1Utl1lJ1W1ll1Nii91. .. ....
lll1:: omi11~UMlJ"'nn l'{911u91m91 ffufi'1 t1 1::1I1nUllQlllUl1m011 20 UlJ1lla'1 li~ULYm:: j]

fJWIllYi llQlUlfiW<t1~~ 1u'IIw::lfio1riu~jjmnlillllJ~ :: eruriuIIIsu~ ~,ju1U't1l~ fl91l'll11 ns11J jj

1ll1ffOlllllll'huN l'llJlifi~~;fu nlJlf~Yi0101lJtli' utl~ ~l'YIfll U111VI1l1Nii9111UlHillltill~ n1U

, R'~1nrmlijj110~1U011i ~oJ~1U111 t'f11 lll1::ff'llllU911 viH'1llU1~ t'f~ 1 1eu IIsu ii~1J~ ~uu

9ll1ll91'!i1sn11111mouli L~lJjj0m11'llU ll'Y1 fllU111vR'1UVmomllii0ff tI1::l'YI!'Ii'IlOUll'U'1

llflll1 II n ~ ~1J ~lllJ91 ~1oviHtl1::l'YI!'I l'hu lifl ii91 MlU1h::l'YI!'In llQlU"OlJw::liHii0n fl ii91 ~10
1h~I~~ni"1 1 .• ~ .I '1'~ il ~ il ~Q v J il '

~ "" '.<ju 9101ll1U11'llUH1l'lij9l~ i't1Ulllmt'flJl'ln 1lJ ~~t'flJU91lll1::Yi1lllJ~::'IIUI uau
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.. ~. I'" .. • .. .. ., : 1..1.,:,
'lI~~Ill::\nJOYI'l'lU~ 1H~l\1lflU'lflllUnl'l1 Electro Ceranucs (Thailand) (E.C.T.) fl~llY'I1l.1fl1J

... .. a • .. t A... -1 ~ I ~
llfl nl11m,u ll~ll'lfltlly'!\1 'I11m'HtlflIIH\I'lln~Il'l\lllll~lJ\lll'l'llln11t1~llllnlnU~llUHlflU'l

...., w ... w .1 .ljj' -, 1 - : w - .liJ!
UlJIlIlUt11fltylllllUlJ'::m,'I1 Htlflllfl1'H tlflllN\I 'll~'l~Il'l\lllll~1J\ll 'I1~'lflQflU'I1 'IJ

IIlI::m::1J'l\lm,Hafl~'l\lUNtlfi lltjlll Il1'1'lNaflIiIll.,;'Qfl"'lU iflQfiull,::nllU~'lU N~l'n~ 'lUi'nfill

.. JeJ .. .. I "'.1 ~ ,.. . ~
N~ll'(llJ\ll \lllnl)ln\lU~1Jnl'lfllJllfl~ll\l'1lJ,::nllU"'lU nWII'lUm'U9Ilm:: (bmder) nl'l'l'l1J

fl'lllJVflllr]\I (plasticize~) nl,,j'lUm,n'::1l1ufi''l (dispersant) lltl:: n11l1flvlll~ (defoamer)

.l., .. .1".1 -- ... I .i
\lllnllln\lU~1Jn11lJ1UlJl~nlJUfl(doped materials) l'1'lll'll'lUClflllllllll;}1J \lnmNl llll::fl'lUtj1J

• •
mr1fl~ll~lm\l i1flrl\llln;i li~l1lJflilHn1Jllg~'luti\li\l';'l';ll1::tllU (solvent) n\llrI\I fi''lutkh

'" - i·( .. ""II""., .. •llJ\lm'Nafl \I'::.UUl.Il (water-based system) l1'll'::UUn1'll\l'l11Ull\l'1 l'll\lllllMlllJllCl l1'll

1 .. ' ..~ : ~ .l.. .. i~w w ~ w
'11'(1 ll\l liN\I, ll~'l~9'tjlllll1'1'lfl"ll~lJ1Vtna'1' 91 ~ fl\l'l11Jtjllllll'l'lfl IIa:: mum'Na'1Jn\! l\lllfl'1

th\l~1l11J1::a'1J ri'l\ll'l1fl1\11l1iim'Nafl~i~fill "n'::1JlUm1~llnIPlll~IUDfl(doctor blade

process)" 1l;ll~(iuniin6tiwhn'::1J'l\lm, l'I1llf\1n;j~ (tape casting process)

. ..I :.fA' ,1 CIl :..~...........
'::UiJ'I1ll::ftmni\ltn ~\Ifl61IH\I'6~'l~Il'I\l66'(1U\ll'::UU\ll IU6i 'lJfl\l'll'l\l1'l111Cl\lfl

llll::litlti1JlrI\ln11ll;ulll~nullii 1flU~\lllllrl\lllN\I'IIOfll1\11 (thick film) t\'1~911lJnU~1\1
• • •

~6~m'ffnlll'11H~1\1m,;j\llll11N\l i~m'llunll'::tn'l1flllJfl'llUl1\11~~iifi6 ItN\I'IIOfl1J1~

Ufl'l1lJl1\11llg1\1,j'l~U'6un'h 1 i1Jfl'6\1 ri'l\lltN\I'IIOfl'lf\llll::6gi\l,j'l~1J1nn11 1 ilJfl1ll\l

J i_I 1 iJ! _.l.. - J .. .1 e « , i~
~\I u (Mistler, 1991) flUIl:: 'IJ6'(1lJ\I1'111Jfl'l11JU'Q'l111~~Il~ 99.97 IlJll'I'lI\lfl 'IJfl\l~l'l

tjlllll1'1't~~ i\l~;i'fi6 "ij\l'unih.vUDu9t 10191 Yl1IilUJl" n1111PJ~lallni~fi\l~1'lO'l;lltl\lti'
.. ........1... .1 ...... .. .1 "G" .... 1 .. d ..

1'I't"::1JnlJUfl'l1fll1CllUlJ'::m,flll lJ6Q1J\ll~~tN 35.5 lllll'l'll\lfl Ur.::lJllJ6'1'lI\Iflfl'l11J~1'l~~

.:w.. '.1 .l .. i-~ - ..1 ~ .l - A , • i-~-\lllnll1 n\lU~1J6~flll'::n6U'I1nl1J1111111 1110flinn~ll~un'l'l111llll1l;} lJ~~ 'lI~fl1fl'l11l::'I11 11lnfl

at11fl Ivla' oi\ll'l1ll;~ (liquid phase sintering) Ua::,j1UClflllIll11I;}iii\lm'lNl (Anderson, Marra

lla:: Mistler, 1997) 1~u,t'l i lllum'NaflUN\I,lln~9'11::i ~n11 lli'u III~nlJllii,;'liflU'l~J\I~\l

vg nUfl'l1UU;q'l1i~ll~6Qii\l1 lla::'IIUfl~ll~UN\l111rI\lUN\I'IIUfll1\l1 (thick film) 11;lllLN\I

'IJUflUl~ (thin film) 1fluri'l\lil1qji\lnmhllN\I'IIUfll1\111l::UU1Jiffi\l~l'ltimillti1JNn1J
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, W A 11 .. ,110 '" W jI ~ '" W ..I .I
'1~n1Jtl~~llltl1V (Southern, 1990) ~~ tllll~11lJll111'Vtl"n)l11'Vltl111tlflnn111'l1l11~1:t'I'~lla:

~ _I';! .. W '" ~j1 - W , _.I _IW _I -... w~..,., .I~.I
"11)11111' V1JI'I1V1Jn1Jl~tll'!l~afln\ll 'l'\tl~~lll'11Nt'I'lJt'I'lnl'1J lJl~ t'l'lJ1Jfl{ll11'1J I '!IIll~111'l1'Vll1lJ

11 d' - w1-tl1V01:1J111m1fltlnLfltl,maft (doctor blade process) lla: 11':1J111f11'tllll~fl'l1\l ~aft~
, .

_G<1 _A'I.J!.~ .. _t .-
(injection moulding process) 'Vtl~m)l'l1 lsekyu 111'l'l1latln l'!IlllllJllfl1Ttla:alV1'Vl":lJ'1fl1UI1

hid'lllVi)lfitl;l~mV '~ritlMliift~aIl11:fitla~1l1ftKtl~ lla:afttillfl'lV~tl1~liift~ll1f11'

tl6llii~111

" ' .. ... .. !It I : ~ _..Ii..... ..... ... , ,_ W

III111'Na fll'll'1u 11'111lJllUN111JHllll"tl~f11,t'I'~1Jfl'l1ftfltl~N1l'V1J IIa: lJInftm,11 n

... .r .. 11- .. ...l ...l.. d ~ ..
~tl11'tl1Jfll1JV11~tllPll I'rlfl II avm'Nafl'l1l11lJl:t'I'~'I1qflfltln':1I111m'fltlnlfltl'l1Jafl 'II~

li'lll01:1I111111,~i1V~,,gtillJllf1~qfl'II!2flt'l'l11I111J1m'NiiflllNll'tln~" (Mistler, Shanefield

.. j1 .. .1" ~.I W "', '11 ' ..lla: Runk, 1978) l'Vln:JI'Vtlft11alVlJ,:m'fltl t'l'lJ1"U'Vll1lJ~111anll\ll:llJllllPllll'ltlVl~JI

11,:ft'l1 i 1l1'Vl1flVt'I'l~l'uli11lNll'~11alV'VlllflllMfl11J 'IJlfl11J1111111~tl~H llli llUl11a: fl~~
~ .r.. : ~: .. _to' IIlII .1 .. I .. I ...I

f11''Vll111111J1Jll~:lfl'VJlt'I'l'fl~''llm11J1flllltl~ Ill1lJt'I'l'1l'V111atlVI'Vf111 t'l'latl' (slurry) ft~"
... w.I .. JI.. _ , W .I.. '" ~_"" 11 ..
111flqJ'I1qflfltl"tl~Jlt'I'~1Jflm,11afl1 (rheological property) 'I1fl l'Vltllllltlf111J11111fl (viscosity)

'Vltl~ lla:tl\lmfliif11,m:~lv9i'1 (dispersion) tldHI11J11:t'I'~ till~:til'1Iqm,MllNll~111~jj
....... : 5Ii I I I ...I, .. ....JI

a'~1Jfl'l1f1'11~'V\lI:llJllllNlll1tllllNl(green sheet) lla:llNll'l1Nl11f11''IIlll'rltlHlln1 (sintered sheet)
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1.1 ~f1QU1::Q'~flllll::'U8UI'UPI~l\1~lIU

s

d ,

~VOlflV1IUa~

.. ~ !1 W' .I.. ., W ~ JI 'W..l - - ..
1.1.2 l'l'lv"ml111~ ~flflH'111lJNaflVIlN\l1Vn~ nV\lI,.UOVfll1n I\I'UV~~\I'Ul1\11'l1·

'w w w .. ~y. _ .1.1 ,.., _ '" .1 'd '.1-
Ua\l~OUllafllJ IlJV l'IIll~lJ\l1\11uVlI'lIUflflI1lJU1qfl1i 99.97 lIa:: 94.59 111V11'llUfl 111lJ1W

•.. I I .,. __.. ..

a'11IfllJllfl~flH'1 qWl1lJlJ011'l1UI\1VH 1~lJll~Na'Uv~ pH

1.1.3 l~vflml1a'lJUti'UV~ILNU1V~~~n~lfl;fllJ'~~10011tli'U6fl11t1IU1::11'h~

v~iiultiUa'mJi'utl1~a'lJUti6U'~lIri fiU'Ul'iihlMllaufi' ua::nati'lJ 1mflulnflutiuldvt4

IllJoiillMfllrJUa'11tli'utl1~a'lJUti ua::ldvt4Niifltiw",1u"'V~flalft'~lIriv~iiu1~Na'lJa'11

ili'utl1~a'lJU'fi'l'lfVlJt 4~1U

.... .... ,. ,.I , liP'"
1.2 flI1lJQ'lfl'l!111f1u1::IU'lfUllflUIl111:: 1~11U

1.2.1 MIl~U1vn~~11;fvV~iiU1 ~10011~'Illt.1~Iflm::m'll011~VOlflvfluaftua:: i 4. ,
1::UUU1'\1ilf1~rivtlflfiftlJatln::~vii~u1ft ~vlJlla::ij,j''Il 'I'll~OM

III.J' I A ~ ..... A I" A I a,HIllA .. .. .... ~ .....
1.2.2 I,.UN'Il1V~I~~11'IlVV~ lJ'Ill \1lJa'1111111111~a'lJUflfIVft'Il'II1I u I'lIUa 'Il~Ua:: \1afIlJ

, Na'lJvgt'll6fll1tlI'Il~ll1lJl::a'lJ
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