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Nanometer-sized Silicon Carbide Powder Synthesis and its Dielectric
Behavior in the Microwave Range
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Abstract: T he nano-sized SiC pow ders were synthesized with the carbothermal reduction method and
their dielectric properties were also investigated in the 8.2  12. 4GHz frequency range. The poly—
types of SiC are changed from Btype (3C) to &type (12H and 21R) by varying the aluminum con-
tents and the reaction atmospheres. The SSiC powder have much higher relative permittivity (6=

30 50) and loss tangent (tgd=  0.7) than &SiC powders. Though the doping of Al and N de—
creases the resistivities of SiC to the order of 10° Q- cm, the relative permittivity and loss tangent
don't increase. The relative permittivity and loss tangent decrease with the rising of Al contents.
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Table I The content of aluminum in xerogels and
, 8.2 12. 4GHz different reaction atmosphere
Al Si
1 1 0 0 Ar
2 2.63 100 Ar
Si0» Si0a— 3 5.26 100 Ar
ALO3 4 2.63 100 N,
(TEOS) 5 5.26 100 N,
( : 100nm), Si02 -Al0s3
Si0O2 Al20s , EDS (Link ISIS 3000)
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Fig. 1 The spectrum of SiC powders by EDS
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Fig.2 X ray diffraction patterns of SiC pow ders ’
SiC , X
, 1 ( AROs ) B SiC () 1,
SiC, 2 3 12H-SiC, 4 5 2IRSiC ,
1 002 : d = 0.2650m , Si
Tateyama BSiC C Si
L d= ., N C
0. 265nm 002 (4 SiC SiC Al N




21

60

@ 0.8 [ (o)
T 5
~— 06 | I
40 — ——2
m i —e— 3
© —— :q bceo 04t —o— 4
—o— 4 = —Aa— 5§
20 f|—4—5 -
0.2 :l*l-ug:----.-------..------lll::::::::..
EEEEEEEEENEN NN 11111111 EEEEEEEEN [CC0000,0 090449040000 0000000
13883883—33883335%500000ooggwghgsgst' AAAAAAAiiiiiiioooo000000000000000000ooooo
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 0.0 AAAAAAAAAAAAAAAAAAAAAAA—AAAA
0
8.2 9.4 10.6 1.8 8.2 9.4 10.6 11.8
Frequency/GHz Frequency/GHz
4 SiC € (a) tgd (b)
Fig.4 The relative permittivity € (a) andloss tangent tg 6 (b) of the SiC powders
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Table 2 The DC resistivities of SiC pow ders 12H  SiC, ) 21R $iC B_SIC
(é= 30 50)
/ (& em) .
(1g5= 0.7 0.9) SiC
1 557.9
2 1803. 5 ’ '
- Al
3 511.3
4 1181.7
5 77.5 . .
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