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Abstract

Epoxy/BaTiOs composite film type capacitors with excellent stability at room temperature,
uniform thickness, and electrical properties over a large area were successfully fabricated. We
fabricated composite capacitor films with good film formation capability and easy process
ability, from ACF-resin as a matrix and two kinds of BaTiOs; powders as fillers to increase
the dielectric constant of the composite film. The crystal structure of the powders and its
effects on dielectric constant of the films were investigated by X-ray diffraction. DSC and
dielectric properties tests were conducted to decide the right curing temperature and the
optimum amount of the curing agent. As a result, the capacitors of 7mm thick film with
10nF/cm2 and low leakage current were successfully demonstrated.

1. A&
3 o] MAAFY HEaiae A7) uATHE 3t TELAY A #He E2
7teta QY ol AMEHE F£E5ARY 7 TEAAY o HlE A o By dEe®,
& ol5 84l 7719 AL TEAA dig F£FAxY v7F 208 dx Jdoh[1,2] HFE FF
A (integral passive F¥ embedded passive)® 7]E9] 7}1’5ai FEA2 52 7|9 FHO
B A 5Tz 7|9 & Fo2 IHAINE R, £FAAV AL de BAHE
4 4 919} chip densityE QD & oW, 2ALY FELDOUr 9 A7NA T FHED
ofyzt, 71AAQ] A FHE FA 71tE + Ut HFE A A B (embedded capacitor)
o 8 A8 F9 4 polymer/ceramic composite® EEW o] 4538 7}5""33’% A= =
L FRASTE Y Ao, FHLET ¥ Hgo] AA EUA HuA ¢ AT AHA
HE 4% £ S By olvizgl PWB 7|R%e] A3HFAE /1AL o] ol g g2 &
T7F A= Frt(34]
B ATE 7| 3 XYooz @ol Algata e 2AAY WYY @S THEIA #Y
3 FAG vd¥ AVH, FHA 54t HES We A 4A =3xS iAdE A
HE A& 4 9= PWB(Printed Wiring Boards) 71 %€ epoxy/BaTiOz composite ASjAE H
E9 Azte] #g Ao}t o] Yt matrixyt HE EEME A FAIE yEoz s HE F
AEA TS 7HgA ol e oAl AEIEACHE #d2g =948 ol&stdan, AAAE LF
E¥HHo 2= tape castingWH-E o] &8IUTE o|FEA TWEAH HE S o83 JAHAEHE

19.0_1_,

23



AR, olo] tg A4 2 AANE B S400 gl AT

2. A8

2.1. Materials

Ago] A48 AgE 34 BaTiO; £, 244, $HE, dZA €, 4342 FEE & o
BaTiOs:9 §AAFE A9 @A7)d wat Wated Im ZH0A Hogs 7t 2 olstd A&
o @77} FHolol Wt FANSFE FhsE Rez delAd e o YA tetragonality
s} #do] Yh[56) B AFo] AHRE BaTiOs 2T A% 09me £ZAS H7Z 0.06me 2
Be 38 T T8 77te F /MR B%E o] gstg on X-ray diffraction pattern(XRD) £4
& Ed AH7TRE #gstux P

BaTiO; 2ol EA4 2+ g8 €#X phosphate ester (BYK Chemie)E ©] &3t 2™ ,[7] #7]
21 2% 2-Butanone (MEK)# Toluene® 3:12 &¢38te] AL&3a Tt Matrix7t £ polymer®Z
£ ACF§ #z& ol&siy}. o dxe s & HIAHA g3 dAHAHol ¢+ 4384 v
Bisphenol-A$} Bisphenol-F €99 ol ZA & 7]® o= 3¢, 43t A flexibility$} tackiness& *
o3l7] ¢ EAFo] & HArtAAFA phenoxy #AXE EFRF Aolh8] FaARE BE AMFH
o5yt =3 ALAAE Aslsl "= R Zo} pot lifert 11 FAA A A (latent curing agent),
DICYE ©°] &3 Th[9)

22. 38z 24

A A AT I A L AAIY d8 AsAE 29 d@AY 2, 5 10, 14, 16, 18,
Wwt% 2 2ol AHAIEY WEL wE 3, o]E DSC(differential scanning calorimeter)& °©] &34
ggo 25 wE dgHsE A 250CT7x #Fstgon, dA AAANEHE AL B
Aol Fof] wg AMuAE BEFAUSRE AHEgT) oln AT EEE ETA olflon, HFFHO
2 P49 "E oA BaTiOs E%9 #ut ZF 6vol%/t HEE 3t

23. 98 =¥ T3 % A9AY 54371

AR HAE N 2FY ZFYo|E MEKS Toluene 1:3 £F &ujd o @2 a3t &2
A g fujd EAAYG A o EAE A F AsMAE HIRstH 4843 o4 ball
millingg $3qsPch o] T Bdo] o] e £ ZW & Hol I T oA
A& 5 F A %] (automatic control film coater)$} bar coater® o} &3] o] 2] o =Xt Y
& AFRsPet. FHE "WE o SAse eWEE AAST] st 80TAAM 32
convection ovenell ¥o] AZE At AMAEHE A s st 05¢ms dFrwe] YA
Si 7]%te] " @uldo]M(lamination) Yoz BES HFAsHU AH AFE 05me &Fv
¥S sputtering o e A ulvold ® HE 9 F7 T alpha-step (surface profilemeter)
< oj&3le =t 94" AAMAEY B4 HME & capacitance, & W& (dielectric
loss; tan), FAAFE SHTA

2

ol

M, o o gl

¢

3.25% ¢4 n&

3.1 #%9 AF 7=

Fig.l& 5 2% XRDEA ZAFoltk XRD patternol Al BaTiOzel ¥R Tz AAWATEE
vl X o)A peako] YEIUT o] F Tz FHE 207 45° o} 4A HAAM peakd]
Ae 8 & 4 Ut Figles S 2 o & A 2¥AE AHF F2E /A 3z, Fe
Adztel BUBE 93 Tz Ve € F don oy #3849 AFgE A (6] 1t

24



A tetragonalityZ7} B =
Abgs] ¥ HEY /A

w
o
o
(=]
3
=3
~
E
o
&

Sakai-05
2 ! ' .
E SN :v,_J;,Aj . ,:‘_’\, KW
[
L]
BT-16

v v v

v
P “_.r"r—r’. R e e A
30 40 50 &0 70 80

20

Fig. 1. X-ray Diffraction patterns (8 -28 scan) of powder A(0.9/m) and powder B(60nm)
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Fig. 2. Differential scanning calorimeter analysis; (a) DSC traces of composite films, (b)
Endothermic energy as a function of the amount of the curing agent.
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Fig. 3. Dielectric constant and leakage current of the capacitive films as a function of amount
of the curing agent.
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Table 1. Properties of the embedded capacitor films

Properties Powder-A Powder-B Bimodal
Volume loading 65% 67% 62% (A:B=3:1)
Thickness(um) 6.96 15.1 11.74
Capacitance(nF) 1.289 0.325 0.97
Specific capacitance(nF/cm?) 10.25 2.59 7.7
Dielectric constant 80.6 44 101.9
Dielectric loss 0.029 0.0262 0.029
Leakage current 10v 9.044x107® - 5.077x107®
(A/cm®) 5MV/m 1.497x10°° - 6.729x10°
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