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Figure 3. Effects of phase-separation
structures on D of Ag-NP/Pl-blend
hybrid films. (a) Composition of SD-PI
in the blend films vs. D1 and (b) cross-
sectional SEM micro-graphs
corresponding to A-C in (a).

" gl
———200nm
Figure 4. SEM micrographs of
pyramidal ZnO (p-ZnO) nanoparticles.

Figure 5. Morphology of microphase separated p-ZnO/PI blend (SD/TF) films. (ZnO content : 10 vol%). (a) Cross

sectional SEM, (b) SEM of ZnO-concentrated phase, (c) Optical micrograph (transmission image). (d) Schematic

structure of vertical double percolation (VDP) morphology.
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DO E SEM £ (Fig.5(a) B2k (A&ER° Zn0), (b):
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TN E72,Zn0 REHBOHE SEM BREXD DTDOER
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CYHEAL AT 2D, B o VOP EENEAK %
Fig.5(d)ISRT. COKERIL, 2.2 8 Ag T+ /R FDIFAEYL
IREMEI» RS (Fig.2(e)) 25, |BEN F L&D F L
DFFEICLVREEISRIEEEZOSNS,
Fig.6(a)ll,PI LY RESLUVETYE PI(TF) I p-
Zn0 ¥ — D8I E-8— PIED DX ZnO EHENH
HERT.Fig.6(b)lCIE, ZnO EHE 10,23,27 vol% |
B3 N\A47") vy REED¥TE SEM 2% R~L7-. VDP i %
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Figure 6. Estimation of microphase separated
p-ZnO/polyimide blend (SD/TF) films. (SD :
TF : AgNO; = 70 : 30 : 20). (a) ZnO content
dependence of p-ZnO/PI blend films (50x)
with different phase-separation
morphologies, (b) cross-sectional SEM views
of the p-ZnO/PI blend films, and (c) cross-
sectional SEM of preferentially precipitated
and poorly precipitated region in the films.
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Figure 7. Out-of-plane thermal
conductivity of ZnO-NP/PI films with
different filler contents. (e : Pl blend
films having VDP morphology, m :

Homo-PI (TF) films with homogeneous
dispersion)
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ZL\ Mg0 8B ENIHEL Blend D DEHN K ZXITA
KPHFLEZED S, SEM 1RICEY R FOHERAE 2 214EL
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BRICOBEL TV W “KFKF vDP 487 (Fig. 9(d)-(e)) (<258
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RI$ MgO RLFITLERTHIFRD/NTR p-ZnO RIFZ AW
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FRRETREFENORHEEE (54756 W/m-K) 2 HFDZeHp
5, MFREDEBVEMA TR FROMREFMT LI T
BETHE.UT T, &% VDP BEEEKT S/ 17"y
NSERE % 32T 55", TF-Pl $ 5\ M d SD-PI D&KL F % £ H#K
LR, I F AL N wIRDEEN RSN H >
1=, i FDRERENHH DO LRICHESEZ LY
EZ, 550 Pl ICKIF 2R8I IERBILE W17
SN-BIEEEREZ IO TFig. 10 137, 3T, B— P
K F &= 98t 7 Pl B (HOMO) O D % tbE T B F D
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Figure 8. SEM micrographs of cubic MgO
particles and needle-shaped ZnO (n-ZnO)
particles.
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Figure 9. Filler content versus D1 of MgO/PI-
blend films with different phase-separation
morphology. (Pl blend films having higher-
order VDP morphology (e, m), (b)(c) PI blend
films having lower-order VDP morphology
(4,4), and homo-PI (TF) films with
homogeneous dispersion (¢)).
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Figure 10. Filler content versus D1 of MgO/PI-
blend and p-ZnO/PI-blend films having VDP
morphology. (Pl blend films with VDP
morphology (m, 4) and homo-PI films with
homogeneous dispersion (¢, A)).
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RFTINABM ALY, ZD8 DIBREREN R AL EEZONS. U LELY, HIFRHIVKE
WIICL B R @B D DX R, VOP BE LR T 5ERICE W TUIK VW FTIEEDOEI THRE®
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L7 (Fig. 11) . PI T LY RE Tl DAkl BRFE: VDP 48 containing needle- (n-ZnO) and pyramidal-
ey b . N N, 15 shaped ZnO (p-ZnO) particles. The upper two
BEMMRLDY, n-Zn0 EBANLABEIRIE, TRE 15 jines correspond to Pl-blend films with VDP
vol% A E DB T p-ZnO #EANL/-EEHEICLERNEEZE  morphology, and the bottom two correspond to
IZA%7% D 3mL7onZn0 "HBEEU L TEEL TF films with homogeneous dispersion.
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