Hatel- B2y -2

2 _ ZISet dixfm 23 misiE || SiEatsly [t L nfSiitE e Lk xiiE S diE
*SIEns [2HTe =7 |S¢TEE ofHX RS
dwkim@Xkist.re kr

1M E

Azke-Zein B 2 {77 aAle) AAE =
FAA NZE E2E TARIE 7 s FHE 23 3
cnE o S-89%98 &7 itk AT 34,
Wb ), Mk Ueglxbe] SAT 74 B0 e o Fig. 2. llustration of a system-on-package test bed.
< Aol board)ell HA7IE MEE BFYe] Al=E H7)H Y

7} #28] Y=ol QRA, oI5 A &
g 4 Q= 7] e ¥4 % 384 /)5S 5 SOP (System-on-package) 7162 7EE 5 ok &
A Reld 5 Qe Zeln) F2E £3 B 94 ARINE SOPY A8 bsd 958 RAENS 2
A, MM, Z0l, 9|8 5o e Holol) @3] 85 A AAE S ARl B2 MY F9R) LheE R

Rolol) QoME A2 3 Fele) BE) Hdo) i A2 V14L Aeleel, 5
o) 28512 P8 Mete-Sev Bi Hg A7sh 8] FROIE Z2A2E B vk AB-F4- e
AEso] 23 Yok olfFt ALY £FSHE Fig. 290 HPA BFS 7 7185 Jg MiBshe AR F
7o) 712 B A" A, ASAE, A8, dE, o) sl Ahs A ek

e, 29 & /8 $E42AE PCB (Printed-circuit

R
7

B

—_—

~

2. NEY-E30 SHEYY oY

B3 o]F ERY FAES vk RdES 58
&) &, A o] 71538t} Maxwell-Garett, Bruggerman,
Jayasundere/Smith 2do)] 2]3F B3)9] &L U
3 Aoz g EY

s=1+~i3jf4]%5— (8 = (e~ e}/ {e2+2€1)) )
ey ¢ E€9—E
= (0=F0% ot e @
_ efpreof {36 /(e,+2e )x[1+3f (e,—¢))] 3)

fot FA3e /e y+2e Dx[1+3f Le s —¢ )]
Fig. 1. Polymer-mediated assembly approaches to fabrication
of ordered nanocomposites and their possible utilization. 7|4 g2 Ao F4E, e f,2 Y] 54

64 || MiRnI £ E



&3 R, .9 f= Ao 483 F3E-go
slHsith. Fig. 3-& BaTiO; (240 nm) Wiri-2ha} Zg]o]
H|Z(P) B3] 9] BaTiO; #3) &0 ME fH &2
wisle} 9] R 2ol ogt ANt AAE FAlol vERd 4
Ftolth BaTiOs¢] FulE-&o| 037 AP 4749 &
dofl oa At o] FARE 3k 7RI s
BaTiOs Aj2}d] 2] Bgo] Z7151HA A4t} 8lof
U= Ag434E BT, o33 A Algiy &
o] B-go] F7HHAAM 384 7159 gAo] o]Foi
wFoltt ueba Bikaiel Azl Alety Ui
o] A719} TR GE B AL Zeimee] R o] B
A AE| =] F FEE vAE RS & 5 Atk

g ol2) gt Alete)-EE)v B3 E RF Al 58§
317] flalAlE &9 B4 0] wlg- A Fo)olo}
Stk B f18 254 U3 Ry wol o
A U] BRI At AP YRR AgoR
AHEEE FHdA 25| Aoi7t 7153t Fig. 4
+ BaTiO; W #"2(~200 nm)3} Bisbenzocyclobutene
(BCB) Z&]|u] E§A)9] BaTiO; ¥-3 &80 w2 §4
& LEEAY] HEE HaFE Faoltk” BaTiOs T
Y LEEA] (A2F (<550) : &9 7187], 1%
(>55C) : o 7187)) W&ol BFA 9] 88 254
& FZPEE WstEro] thEX]Yh W B3HA|U] 9} BaTiOs
&0l o8 Bl f-48 22 A5] 240] 7Fssith

)
S

®  Magwell-Garnett

v Bruggeman

4 - Jayasundere and Smuith
~—%-~ Expuranental

Dielectric Constant {

4 . 5 , P
jage ] o s o (231

Volune fraction, BaTi0

Fig. 3. Variation of dielectric constant of the BaTiOs/Polyimide
composites for different volume fractions of BaTiO; at 100 kHz.

sackent

Notmanz-ddhe ocn T 2
o
J

[ERER S S SO VG SO S - o
2 4 [l i 1 140 el Tl
Terrporatune L Q)

Fig. 4. Normalized dielectric constants of nonocomposites with
different ceramic filler loading.

3. NHY-24-E30 Y EUA

A7) WA A S e B 229 H87t
A R 714 B4 BIE 4] Be A7 JegE
o] gtk FZ Mgl 222 BaTiOs7} Bo| AL&-=o]
1, 71 ol9oll % fA-go] 2 PMN-PT (Lead Magnesium
Titanate-Lead Titanate), CCTO (Calcuim Copper Titanate)
0] Lo stk EFev EZ 2= epoxy o]l &
go]u| (P, ZeudedlET el & (PVdR), &
mguelZd g o] E(PMMA) Fo] 2-&5o] girt 2
e Y E5A o] f31&S tS Z7H1717] faiA
Agt} AL Ni 59] 34 GirEesle) slolue)s B3
Al gt Ar+e &
w8 2993 ek
(Fig. 5).7

Fig. 5(e)= Al &
&3 A EANZ 74
GRRNEL R R

TEE AT 4
olch. F&-Zr)
ugHle) A3y B4
Fig. 5. Various microstructures of & & AEA] wfZol
hybrid-nanocomposites. (2)BaTiOs/P!, &Ao] AR

(b} Stainless steel fibers/PVdF, (c)
BaTiO/PVdF, (d) BaTiOy¥BCB, and
(e) AVEpoxy.

HioY ®z2%, 20079 4% | 65



* Optimum packing density and

Fig. 6. TEM micrographs of hybrid nanocomposites.
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Fig. 8. Electrostatic stabilization mechanism observed in most
non-aqueous suspension. B: Basic particle, AH: Acidic dis-
persant, A: Counter-ions.
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Fig. 9. Direct assembly of ceramic-metal-polymer hybrid nanocom-
posites on metal substrate under DC electric field.
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Fig. 11. FESEM micrographs of (a) surface and (b) cross-
section of BaTiOyPMMA nanocomposite film. Frequency
dependence of (c) & and tan & for the BaTiO(50 nm)/PMMA
nanocomposite films.
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Fig. 13. (a) XRD patterns of Al/BaTiO#PMMA nanocomposite
fims as a function of AI{NOs)s - 9H20 contents in suspension.
FESEM micrographs of the AlBaTiO¥/PMMA nanocomposite
films electrodeposited from BaTiOs/PMMA suspensions con-

taining (b) 0 M, (€)10° M, (d) 2x10° M ANOs)s - 9H:0.
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Fig. 14. Frequency dependence of (a) & and (b) tan & for
the AUBaTiOs/PMMA nanocomposite fims as a function of
ANOs)s - 9HO contents in suspension.
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