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A study on the Characteristics of Flashover on the Silicon in High Field

Kim jung-dal * Jung jang-gun * Joo sung-cheol « Chang gi-hyuk * Lee duck-jin
Kyungnam Univ

Abstract - The surface breakdown problem has
plagued the development of high solid state for
more than 30 years, but the physical basis for
this flashover phenomenon is still not
understood. The only way to overcome those
problem and has a workable compact solid state
switch is to passivate the surface by a solid
state dielectric material, to coating/
encapsulation the device in an insulting
medium. In this paper, characteristics of
flashover in high field Si-dielectric system
behavior under high electric field is discussed.
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Fig. 1 Experimental Setup
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Fig. 2 Sample preparation

Electrode
Metal Contact
Silicon Wafer

Electrode Frame

Electrode
Metal Contact
Silicon Wafer
Electrode Frame

Electrode

Fig.3 Electrode Configuration
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Fig. 5 Breakdown Mechanism in Air and
Vacuum
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Fig. 8 |I-E Characteristics of Device
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Fig. 7 I1-E Characteristics of Device in SFs
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Fig. 8 Non-ohmic Current Waveform
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Fig. 9 PMT Signal and Corresponding
Current, Voltage Waveform

of ool 7AA HM 4Al5E Non-chmic(l
A AR Az XA 2 oA dojAY, Add AF
2 g8 A A¥E RREME sind d¥e 4z
WE o4 FFE7] A8 58(kV/cm)olM Fosln BH
£ #FFHY 8i-8i0; A HCA 22 dagdes} 2
AU o] MES A SFeollA AYL <sbgoy,
Breakdown& 60(kV/cm]eiAl o] X1, Si0=
Ao HeMES Fvisld 9HeE SAdAc A
Non-ohmic(ZRA]) AHF7F Si-8i0, A & <
2™, Non-ohmic(ZRAl) HF7L AAANA He}

-y H1.0

deg Ag &4 fdddzs ¢ = UG =3
Breakdown2 UHEE Fukdle ZAARAAN TPF
AR ¢ F UuG.

4.8 £

7123 2Agdx Breakdown HAE  Si02
Passivation@ o] Si-Air & Si-Vacuum ZAE &
72 2 g4 feilve RAE 1 ¥ F e,
Breakdown& Si-SiQ; ZARA M HAsix] oo,
AddbA-e Si02-Dielectric F¢ ZA R A SYste
Aoz olAL 8i0; Passivation® E¥ Si0z-
Dielectric ¢ ZAW &4 W&dg& ¢ F Uk
Si-8i0y ZARE Si0z-Gaseous F99 AAA 3
o) 2% breakdownol o3 A=A FEE 4 + 3
Y Passivation %3 & otdy ¥ FHE UE 5 3
=3

@ Si0z ¥H# SiOz-Dielectric 9 AAHY 1

B - olgg B3 PassivationE e FAHAE FHA

33 SiO:2% Breakdown 54 MAAgozHN W

A & & sk

@ 8i-8i0; ZAA¥Y =/ - Si-85i0; ZAAHL

SiOz-Gaseous F99 ZAAE I o3

Breakdownell & #AF=x gz, AHEF Si0;

o BEAE MANANE HUdd, o]R& AF g A7

7} gt}

& 2 g8

(1) W. C. Nunnally. "Photoconductive Pulsed Power
Switches: A Review”, Proceedings of the 5th
IEEE Pulsed Power Conference, pp. 235-241,
Arlington, VA, 1985.

(2)G. M. Loubriel, M. W. O'Mally, and

F.J.Zutavern, “Toward Pulsed Power Uses for

Photoconductive Semiconductor Switches: Closing

Switches,” in Digest of Technical Papers, 6th

IEEE Pulsed Power Conference, P, H. Turchi and

B. H. Bemstein eds. IEEE, New York,

pp.145-148, 1987.

B.L.Thomas and W.C.Nunnally, "Investigation of

Surface Flashover in Silicon Photoconductive

Power Switched”, Processings of the 6th IEEE

Pulsed Power Conference Arlington, VA, pp.

149-52, 1987.

(4] P. F. Williams and F. E. Peterkin, "A mechanism
for Surface Flashover of Semiconductors’,
Proceedings of the 7th IEEE Pulsed Power
Conference, Monterey, CA, pp. 890-896, 1989,

(51 G. Gradinaru and T. S. Surdarshan,
"Prebreakdown and Breakdown Phenomena in
High Field Semiconductor -dielectric Systems”, J.
Apple. Phys., Jun. 1, 1993.

(6) G. Gradinaru and T. 8. Sudarshan, “A Physical
Model of the Electrical breakdown in High Field
Semiconductor-dielectric Systems”, Conf. Record
of the 20th IEEE Power Modulator Symposium,
Mpyrtle Beach, SC, pp. 331-335, 1992.

{7} G. Gradinaru, V. P. Madangarli and T. 8.
Sudarshan, “Some Particularities of the Surface
Flashover in Silicon-vacuum Systems”,
Proceedings of the 15th Int. Symp. on Discharges
and Electrical Insulation in Vacuum, Darmstadt,
Germany, pp. 208~ 212,-1992.

(3

ek

—-1716 -



