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;�ñò��

���[�p�

SiC SiO2 Si3N2

PdD"#$�%

óô� GX� �X�
$�%

vn

���
�n

X�

vn

Tôõ�r 3 34 3 43 3 33 2 6 2 4 4 3 0 5 3 1 17 0 27 0 14 2(10-6 /K) 3.34 3.43 3.33 2.6 2.4 4.3 0.5 3.1 17.0 27.0 14.2

Tö5÷

(W/mK) 163 160 162 5.8 700 67 1.3 29.3

´u 85 78 3 77 2 480 40 70 900 1640´u

(MPa)
85

(�ø)
78.3

(�ø)
77.2

(�ø)
480

(ÊË)
ù

40
(�ø)

70
(�ø)

900
(ÊË)

1640
(ÈÉ)

ù ù

ñ��÷

(GPa) 160 193 160 35 100-
250 408 72 27 78.1(G a) 250

K�

(HV) 1-53 1046 ù 230 1500-
7000 2000 660 1360

tu 2 53 2 33 2 33 1 42 3 1 2 2 3 1 9 27(Mg/m3) 2.53 2.33 2.33 1.42 ù 3.1 2.2 3.1 9.27

NO X�µ X�µ X�µ û�µ û�µ X�µ û�µ X�µ ù ù ù
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1.  "y��6Sð
û�µNOt�Ku6SiO2/Si�GC�DLC&Sðû�µNO �Ku 2 � � &Sð

2.  FIB¡Mæç«¬:IJ�y"y6qr
GC� :Ð�\Æ20 nm�Ç�È50 nm6�y"yqr:3Ko
Ð�\xô9���ôt��L��	I«¬l¨©~M×o

� �xôl�ä�å �6´u��PN�\:�J~OP
C
8
D
E
-

"yqr
��{Æ 16 nm
��{Ç�È 33 nm

���xôl�ä�å��6´u��PN�\:�J~OPo

DLC:l(<m»�6F¯&j�o

3.  FIB�è���� + ���Ñ�È��:IJ"y6qr
SiO2/SiD²°:Pt�è����&���Ñ�È��t��{Æ12 nm�

ß
-
.

Ç�È25 nm6Qyvw��qr:3K9)9�¡%Y�{Z@R¹o
D²&DLC/Al2O3:ÇS�Ñ�È��VW&7¡9<��{Æ12 nm�
Ç�È25 nm6�¡%Y�{Qyvw��=1Tbit/in2HB6qr:3

K=�¾º�IJBo

4. ���z�{¬Åª6"y6TU
 DLC/Al2O3D²°6qr9)��{Æ12 nm�Ç�È25 nm6�¡%
Y�{ZQyvw��=1Tbit/in2HB&���z�{É�':TUo

��{Æ16 nm
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20 nm
ab®D"y=N r �µUSi���{Ç�ÈU60 nm���{ÆU30 nm���{��U30 nmB
���z�{�UPdD"#$�%äå
3xsuU609 K=Tg+10 K)�3x*?U10 s���%ÊU60 MPa
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30 nm
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MFM��6�÷�ÆU 50-60 nm (SI-MF40)
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