2020 &£ 7 A
Jul. 2020

®10E £7H 2 B8 it E M5 M A

Vol.10  No.7 Intelligent Computer and Applications

XEHS: 2095-2163(2020)07-0067-04 HESES: 04411 MR ERD: A

¥ ok =X 5 FE A R R R AR AR T B RS B 4 A

RET, BoOrme, U, BT, X i
(1 BEM IR KB 515 5 TR B 5 2 SOMIIAE R RO 5 TS BURL 2B, B 550025)

W E. AR eid sk B R B hah L @3k T e REFHREFBARRE RTT FRELSE
B, EoM EIHYEG LM E R TR AR A AK LR LA E S bR AL, RN AALELE
A+3 kv Hxd kv B EMAAE B FRSEEEEREES T AMAELERSEMAEE, AL CRMKTe Bk EH R T ER
Al R P 6 Bk B, A6 TAEA B TAR B A B Ak Xk A0k AR AT R

K, e, WK, BB T, BRI,

Impact analysis of electrode polarity in contactless electrostatic discharge
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[ Abstract] On the basis of the self — developed electrode — to — discharge target movement velocity effect detector, repeated
experiments are carried out by changing the electrode movement velocity and electrode polarity. Based on the analysis of
experimental data, the relationship between peak discharge current parameters, rise time and rise rate and electrode polarity are
discussed. The results show that when the charging voltage is plus or minus 3 kv or plus or minus 4 kv, the peak voltage of the
positive discharge current is significantly higher than the peak voltage of the negative discharge current. The rising speed of the
negative discharge current pulse is significantly slower than that of the positive discharge current pulse. The work in this paper helps

to promote the research of non—contact electrostatic discharge testing standards.
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Fig. 1 Structure of the test box
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Fig. 2 Principle of horizontal stepping motor
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Fig. 3 Basic process of air discharge
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Fig. 4 Equivalent circuit diagram of air discharge
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Fig. 5 The relationship between ionization coefficient @ and

pressure P
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Fig. 6 The peak value of discharge current when the discharge

voltage is +3 kV and the electrode moving speed is 0.4 m/s
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Fig. 7 The rising time of discharge current when the discharge

voltage is +3 kV and the electrode moving speed is 0.4 m/s
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Fig. 8 The peak value of discharge current when the discharge

voltage is +3 kV and the electrode moving speed is 0.2 m/s
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Fig. 9 The rising time of discharge current when the discharge

voltage is +3 kV and the electrode moving speed is 0.2 m/s
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Fig. 10 The peak value of discharge current when the discharge

voltage is +4 KV and the electrode moving speed is 0.2 m/s
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Fig. 11 The rising time of discharge current when the discharge
voltage is +4 kV and the electrode moving speed is 0.2 m/s
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Fig. 12 The peak value of discharge current when the discharge

voltage is +4 kV and the electrode moving speed is 0.4 m/s
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Fig. 13 The rising time of discharge current when the discharge

voltage is +4 KV and the electrode moving speed is 0.4 m/s
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Tab. 1 The relationship between discharge properties and discharge

parameters
J GELE R LTt s SRR,

I&{E/ A ns (A/ns)
3kv04m/s 4.479 2 0.754 7 4.783
-3 kv0.4 m/s 3.778 3 0.7159 4.223
3kv 0.2 m/s 3.936 1 0.777 9 4.053
-3 kv0.2 m/s 3.354 2 0.739 3 3.634
4 kv 0.4 m/s 8.105 0 0.782 2 10.362
-4 kv0.4 m/s 7.304 3 0.749 1 9.750
4 kv 0.2 m/s 4.934 1 0.824 0 5.988
-4 kv0.2 m/s 4.416 6 0.772 3 5.719
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