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z gk o oW g
(Chul Cho, Myung Hwan Oh)

Abstract

The main focus of this paper is on the study of voltage-current characteristics in disk-type
siliconcarbide resistors. For each of the 15 different sintering and other process conditions, 10
samples were prepared. Experiments performed with each sample consist of supplying sinusoidal
AC current of a few miliamperes after conditioning-shots with 400 ma.

Experimental data were examined with regard to the relationship between the process conditions
and the nonlinear resistivity. The examination suggests several possibilities of improving the
nonlinlinear characteristics of siliconcarbide resistors while maintaining low resitance. One of those
possible conditions is to sinter the powdered SiC and the binding materials approximately 2 hours
in nitrogen,

In addition to describing the nonlinear characteristics of siliconcarbide resistors, this paper also
presents the distortion characteristics of current waves vs. the nonlinear exponent, n. Photographical
results show that the more nonlinear characteristics samples have, the more distorted current

waves are,
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Table 1. Chemical analysis results of the powered SiC. (Data in Japan)
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Table. 2. Component parts of the SiC powder used

for experiments.
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Table. 3. Process conditions of the SiC testpieces
SiC Bl & 3 (%] RERILE (%] REEH %%ﬁ?ﬁﬁ"‘ﬁ%ﬂ#f’aﬁ B
BN AT 100 (#2900 |- Y (Ton/ . N BRI *
0 g0 Wago| BRI | ik [E49 M | omt) [°CI | [%M) | BER
1 70 30 80 16 3 1 1 1050 1 1315 (B % %FTL?
2 70 30 80 16 3 1 1 1150 1 4 ”
3 70 30 80 16 3 1 1 1250 1 ” V]
4 70 30 80 16 3 1 1 1300 1 Y ”
5 70 30 80 16 3 1 1 1350 1 y V]
6 70 30 80 16 3 1 1 1300 0.5 ” T
7 70 30 80 16 R 1 1 1300 1 [A2F | &
8 70 30 80 16 3 1 1 1300 0.5 #71% r
9 70 30 80 16 3 1 1 1300 2.0, "
10 70 30 80 16 3 1 1 1300 4.0 » "
11 70 30 80 16 3 1 1.5/ 1300 1 " Vi
12 70 30 80 16 3 1 2.0, 1300 1 » ”
13 70 30 75 21 3 1 1 1300 1 " Y
14 70 30 85 11 3 1 1 1300 1 " " WA AS R
15 30 70 80 16 3 1 1 1300 1 v "
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Table. 5. Data for electrical characteristics of the sintered SiC resistors.
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1 e e 1 ~~~~~ BEARRSE R
2 e IR - R R
3 1, 480180 0.3310. 02 7. 000300 400mA A FEELEH
4 980+90 0. 40+0. 01 3, 600140 v "
5 1, 350+100 0.3810.01 5, 200350 # ”
6 1, 20040 0.32%+0.02 5, 600300 ” ”
7 52020 0.31%0.01 2, 500+170 4 #
8 820180 0.4310.01 2,9003:240 4 ”
9 1. 290100 0.324:0. 02 5, 9001400 # 7
10 79050 0.41+0.02 3,1004:100 4 #
11 70050 0.4510.03 2. 30080 " 4
12 70030 0. 4610. 03 2, 40070 7 7
13 1, 00070 0.49-0.01 3,100.+180 n 7
14 3. 5001200 0.27+0.01 (19, 000:k1, 2000 * LA R AR
15 3, 0003500 0.24:£0.01 |(18,0007-2 5000* 4 "
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