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BaTiO; Dielectric Surface Flashover Triggering Device of Pseudospark Switch

YAO Xue-ling*?, CHEN Jing-liang?, ZENG Zheng-zhong'

(1. Northwest Institute of Nuclear Technology, Xi'an 710024 , China; 2. State Key Laboratory of Electrical Insulation and
Power Equipment, Xi’an Jiaotong University, Xi’'an 710049, China)

Abstract: In order to meet the requirements of the pulsed power technology and pulse test technology to the switchers, a
triggered device of BaTiO, high dielectric surface flashover pseudospark switch(PSS) was designed and its triggering character-
istics were investigated. The test results indicate that the high-dielectric triggered device shows excellent electric performances
of higher electron emitting capability and fast charge injection within the limits of adjusted parameters like gas pressure and
applied voltage. At the pressure 7 Pa, the emitted charge is 1.5 uC within 30 nanosecond, the rise time of injection current
is about ten nanosecond, the current injection rate reaches to 1.2x10™ A/s and the number of emitted electrons up to 9.4x10%,
these make PSS have small delay time and delay jitter. For the hold-off voltage of PSS 28 kV, the lowest voltage of trigger
switch drops to 130 V, the corresponding maximum discharging delay time and delay jitter are respectively 100 ns and 25 ns
when the gas pressure is 7 Pa. The minimum discharging delay time and delay jitter are less than 35ns and 6 ns, respec-
tively when the switch voltage is 28 kV.

Key Words: triggered pseudospark switch; high dielectric material; trigger characteristics; surface flashover discharge

0 BaTiO; ,
(PSS) PSS , :
, [1-41 3500 PSS ,
, 35 6ns 28 kV
, PSS, 130 V
[1-6]
1 PSS
( 1% 99%)
, fe-o1, PSS :
PSS
:2007-09-19; :2007-12-25

(1966-), ) '



- 48- Feb. 2008 High Voltage Apparatus Vol.44 No.l

, 32 mm 38 mm

, , 5mm 6 mm 4 mm,
PSS , , “ O
10° 10% , 1 100 Pa, ,
5. 6]
, Tektronix P6015
- - MVD
2
) 21
, PSS
1 3 1
2 ,D ,C
,Tr T
8kVv
[10-12]
MVD
’ 2
o y €
: PSS 2:2
BaTiO,
£ 3 3,
10 mm, 0.2 4.0 mm;
Tektronix P6015A 'Rs
[4,13-15] ¢, Q,
. [14] N
Q= |idt (D
' ' N=Qle (2)
' i , 3 Rs
, PSS : e
[15] ALO; B 02 40mm
) MVD
Tektronix
, PSS ; TIXS2022
3
PSS ,
BaTiO, ( , PSS
€,=3500)

i .4 ,
1 PSS, 1 BaTiO; (€,=3500)




2008 2 ez 44 1 . 49.
( 0.4 mm) 3.2.1 PSS
4 : BaTiO, ,
1.2x10" As; 30ns 7Pa PSS 28 kV,
(1) 1.5euC , (2) , , 130V
9.4x10%, 28 kV, PSS,
, PSS 0.46% 99% 7
3 , , 100 ns :
3.1
PSS 3.2.2
, 5 PSS : ,
: 24 Pa, : PSS ,
2 Pa,
40 kV PSS Ta, 7,
~ PSS T 8
i b
s N ( ) 1 PSS
<7 Fog 35ns  6ns,
E St [14, 15]
5 10 15 20 25 80
P /Pa ! _ 60 "\_\
4 5 Uy . - I T
) E : z £40 - e
PSS < z By
, o A 0 2 4 6 8 10 12
t/(250ns/ ) U /kv
PSS t, t; P 7 8 PSS
U 6
4
145 400
. soof \ 3500  BaTiO;
2 £ PSS :
T 105 h \ 1.2x10" AJs, 9.4x10%,
100 b e
854 6 8 10 12 14 16 "0 2 4 6 8 10 12 28 kV :
P /Pa U kv 0 0
(a)t, 5UE PROXEFR (b, 5 TAEHLIE U KR 130V, 1% 99%
B 6 FF KBRS R 55 SO A TR R 09 % R i 35 6 ns,
, Crowbar
6 : PSS ,
GVIs
' [1] GORTLER A, CHRISTIANSEN J, DOTZER R. Investigation
! of Pulsed Surface Flashover for the Triggering of Pseudospark
) ; High-power Switches [J]. IEEE Trans. on Plasma Science,
, 1989, 17(5): 762-765.
[2] GORTLER A, CHRISTIANSEN J, DOTZER R, et al. Scientific
32 and Technological Progress of Pseudospark Devices [J] IEEE
' Trans. on Plasma Science, 1999, 27(4): 1008-1020.
[3] TKOTZ R, GORTLER A, CHRISTIANSEN J, et al.

Pseudospark Switc-technological Aspects and Applications [J].
IEEE Trans. on Plasma Science, 1995, ( 52 )



52- Feb. 2008 High Voltage Apparatus Vol.44 No.l
[3]
6 6(b) , ,
110 200

£100 £ 180 , ,

Z % = 140

g % "i w100 31, 10 ns

70 R . e 60 . R i
0.08 0.12 0.18 022 0.26 50 60 70 80 90 4
SF, “UE S1/MPa BHE L/ (%)
(a)S I (bR IEH (1) ,
Fle HFEIESSIE KIELERE 20nH
(1) (2) Sk ,
, 70%,
0
70% ! (3) 70% |
6(2) 90 ns
6(a) :
(1] : M.
! ! , 2003.
SFe ; ] . 100KV [y
1995: 187.
(2) [3] . XeCl [cy
1995: 234.
SFe 0.2 MPa, (] 0
) 2000, 36(4): 193.
[5] : (6 )M
, 6(b) , 1995,

( 49 ) 23(3): 309-317. Science, 1995, 23(3): 330- 334.

[4] MARCUS I, RAINER B, KLAUS F, et al. Fundamental [10] MECHTERSHEIMER G, KOHLER R, LASSER T, et al
Investigation in Two Flashover-based Trigger Methods for High Repetition Rate, Fast Current Rise, Pseudospark Switch
Low-pressure Gas Discharge Switches [J] IEEE Trans. on [J]. Joneral Physics E: Science Instrument, 1986 (19): 466-
Plasma Science, 2004, 32(1): 208-214. 470.

[B] GORTLER A, SCHWANDNER A, CHRISTIANSEN J, et al. [11] MILLER H C. Surface Flashover of Insulators[J]. IEEE Trans.
Investigations  of  Two-stage-pseudospark ~ Switches  for on Electrical Insulation, 1989, 24(5): 765-786.
High-current  Applications [J]. IEEE Trans. on Electron [12] ANDERSON R A, BRAINARD J P. Mechanism of Pulsed

. II\D/IEIEVII—TSS Tlggingil(lei-; 2;2;55157'3 i Devi ; Surface Slashover Involving Electron Stimulated Desorption [J].

: , . Trigger ces for .
6] , 'gger Levice Apply Physics, 1980, 51(3): 1414-1421.
Pseudospark Switches [J]. IEEE Trans. on Plasma Science,
[13] FRANK K, BICKER C, ERNST, et al. Lowpressure
1995, 23(3): 324329 Pseud k Switches for ICF Pulsed P Nucl

[7] KLAUS F, BOGGASCH E, CHRISTIANSEN J. et al., seudospark Switches for oulsed - Pover[J]. - Nuclear
High-power Pseudospark and BLT Switches[l] IEEE Trans. on Instruments and Methods in Physics Research, 1998 (415):
Plasma Science, 1988, 16(3): 317-323. 321-33L.

[B] KIRKMAN G F, HARTMANN W, GUNDERSEN M A. [24] :
Flash-lamp Triggered High-power Thyratron Type Switch [J], Bl » 2003, 18(4):
Application Physics Letter, 1988, 52(8): 613 - 615. 46- 50.

[0] LEGENTIL M, POSTEL C, PUECH V, et al. Corona Plasma [15] ' .
Triggered Pseudospark Discharges [J]. IEEE Trans. on Plasma [ , 2003, 15(2): 199-202.



