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Fig. 1 Voltage-current characteristic curves of varistor
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Fig.3 Equivalent model of varistor in parallel with SCB chip
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Table 1 Parameters of ZnO varistor
breakdown actual
type size/mm voltage breakdown
/V voltage/V
SFI0603MLOBOC-LF  1.60(L)x0.80( W)x0.80(T) 8 8.7
SFI0603MLO120C-LF 12 12.2
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Fig.4 Diagram of the capacitor discharge principle
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Fig.5 Constant current firing principle diagram
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Fig.6 Burst characteristic curves of 3 SCB samples
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Table 2 t-test value of TSCB with and without varistors

sample ty te

T08 0.205
T12 0.118

1.912
2.000

Note: t is the t-test result of time. t; is the t-test result of energy. t;_,, =

2.101.
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Fig.7 Burst characteristic curves of 3 SCB samples
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Table 3 t-test value of low-energy SCB with and without va-
ristors

sample ty te

LO8 0.831 3.99

L12 0.625 1.711

Note: t;_,,=2.101.
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d=0.01,0 y, =Inx, =0. 691, #7140 , 28 2 AR Ak
TR TO8 By ) 4h Ml & x, =2. 020 A 2 KN
d=0.010 y, =Inx, =0.703 #&J5 173X 55 , 52 55 44 4
R4 GIB-Z377 A—1994 J& & o 6 A %% BE 4 31 5 ik 31
A EES T F TO8 19 0. 1% & K HLFE 1 99.9% %k
KL, AR LR 4
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Table 4 Firing current of samples D and T08

sample w/A o Lo 19 /A Log.99, /A
T 1.994 0.01369 1.953 2.035
TO8 2.004 0.01311 1.965 2.043

Note: u is the 50% firing current. ¢ is the standard deviation. I, o, is the

0.1% firing current. Ioq g4, is the 99.9% firing current.
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KHEFE N 1.965 A 99.9% % KHL TR 2.043 A; &
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TRV EEI R 1.838 ~2.032 A,99.9% %k K LU 1
1.933 ~2.136 A XL Mol 45 B 4 TO8 (150.1%
Y A KL V99 9% Y A& K H UL B4 AE AR X E A, OF
E R A H BHLJS 6 1 TSCB 2k T i (41 3 & ORI AT
SER o PR SRy F R BEL X g DR R B, R TE A T R B
L B A T A Sl AR A, 0 B b A H i i, Xt SCB
KT b EE AR T R VAT S A, B O B i H BH XS F
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FER g 0 B B e 1 E Oy ) i TS AR L L L08 1Y
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HI3R 5 AR, BAS IX (T £5) % , FE S L Y BAS
0.1% % KHFIEE K} 0.897 ~0.991 A,99.9% % X
HLTE R 1.085 ~1.20 A, ke LO8 19 0.1% &
KL V99 9% 1 A K HE T F4 AE AR X R A OO R
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Table 5 Firing current of sample L and LO8

sample w/A o To 1o, /A Ts9. 99, /A

L 1.043 0.0329 0.944 1.142

LO8 1.028 0.0424 0.901 1.155
4 & it
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HR A PERE R AR AL B, UL R AR sl 25 6 T, s 1 OF
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51/ e A
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Electro-explosive Performances of SCB Igniter with Varistor

DU Pei-kang', TAN Ming’, LI Yong', ZHOU Bin' , WANG Jun'
(1. Nanjing University of Science and Technology, Nanjing 210094, China; 2. Sichuan HUACHUAN Industries Company, Chengdu 610106, China)

Abstract: Since the electromagnetic environment is getting more complex, the research of igniter electromagnetic protection re-
ceives extensive attention. In order to study the electro-explosive performances variations, the variation of the firing time and the
firing-required energy were measeured under the condition that the SCB igniters were in parallel with varistors, and capacitor dis-
charge and constant current experiments were adopted when the capacitance (47 wF) was charged to 22 V. Results show that
there is no significant difference in the above parameters after the typical SCB igniter in parallel with varistor. But the low-energy
SCB igniters are affected by varistor with lower breakdown voltage in the firing-required energy. The firing-required energy increase
by 14% , while the firing time does not change. On the contrary, in the constant current duration of 100 ms experiment, varistor
has no significant influences on SCB firing time and firing-required energy, indicating that varistor does not affect the SCB igniters’
electro-explosive performances dramatically when employed for the electromagnetic protection of the SCB igniters.

Key words: initiator; semiconductor bridge(SCB) ; varistor; electro-explosive performance
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