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Characteristic analysis of a thyristor trigger device
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Abstract ; In response to the dual — pulse triggering requirements of thyristors under high — voltage,
high — current, low — jitter and high — reliability working conditions, this paper develops and designs a
dedicated pre — trigger — main trigger dual — pulse triggering device to solve the problems of unstable
conduction, large delay jitter and easy damage of components in traditional single — pulse triggering. This
device adopts a hybrid triggering architecture of high — voltage pulse and pre — ionization. It achieves dual
— channel pulse coordinated output through resonant charging boost, high — speed MOS switch, pulse
transformer voltage doubling and low leakage inductance process. First, a stable plasma zone is estab-
lished by pre — triggering, and then rapid and low — jitter conduction is achieved by the main trigger.
Negative bias and overvoltage protection circuits are also configured to enhance operational reliability. Af-
ter testing under 63 kV/5000A and 3 Hz working conditions, the current jitter of the thyristor during con-
duction is less than 10ns. It operates stably for 72 consecutive hours, with current fluctuations < +2%.
The trigger stability and component lifespan are significantly better than those of the traditional scheme.
The device does not modify the original structure and can achieve high stability, low jitter and long - life
triggering, providing technical support for the reliable application of thyristors in high — voltage and high —
current pulse systems.

Keywords ; thyratron; dual — pulse trigger device; pre — trigger; main trigger; plasma zone; low

jitter conduction
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2024.9.27 15:05(22 h) 26.1 C 63 kV 5040 A <+1% Wit
2024.9.28 15:02(46 h) 26 C 63 kV 5045 A <+1% it
2024.9.29 15.04(70 h) 25.9 °C 63 kV 5043 A <+1% Wit

4.2.4 SRR S AR HRS,

TEAHIA] 63 kV/5000 A3 Hz EEHE TH T,
Rz B GG bk b i & 5 SR AE R — B W L
PEAT XS B, O I FE AR AL 16 il B gl ko
THHAR JESETOH Bz AT I ] | 7 T AR, X
PR AS R ANEE 3 R, B0 22 5 U8 1% B UL IS
1] 7 AUk il 25K 1M A% 52 0 58 by AR UK s 28
), IR IE B .

(1) fish ¢ SE 3R 5 3 30 4 3l - 12 B PRUOBUBK o 5
AR HEDC G, SR80 6. 9 ns , BRALGL K wh 7
FEIEAR 84. 2% AL 587 S N TCIE Y AR 2 2 2 114
DX, PR 3 B E A fi J 434 8l JRd  o 5

(2) kb ETHEER 2 G2 T i G 38 K o
ETREA 8.0 kV/ s, 5E 43 VT B IR I A 325 38 A TR

ETHITESR B G P I R AT 3. 4 A A 4t
J7 SRR Fh R A konb T AR LR T
Tk A2 NSRRI 20K 5

(3) LTk B iz 17 I 0] « 12256 B 18 818 1T 72
/NI T T RS AR SRR E 5 ALt bk b 75 58
kiR AR P, 18 4T 4 /N RV BN R kb Ok
H AL

®3 ZEESRFEMEARIEULER

TR bR RBEE sy T QU= S
S £/ ns 6.9 43.7
Jok b b FF S/ (kV/ ps) 8.0 1.8
L TCM R IZ TR []/h 72 4
N, HIAS T3
e R WA E _ N
R TAEIRES TAERERE 2 o 2 e
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TS Al e - 63 -

Xt FE IR A R 2 A D I A & T
ok inf i 2 56 58 C I5C HEUURBK o fi 2 14 [l A A
FORAEROIERESR AR I8 1T ARUE IR | W R 75 A 1
THEETT T 30 T AL e B K o fih K T 58 bR T
487 58 DI e Bk s 5 0 — R 0 [, B T
FENFH B AT AT 1R 5 0

5 #Hig

PSR WA G R K i fish e 7 FE T0AE Bl R T 2
) L6 A A TR R, AF A1) 1 — 3k & FH A Rk e ik 2
PBE A U T AR VR I PR R, S T
fih A 3= ik e AU e ) SRR IR 5 R IR o
FEVC T3 T 25 — 2 538 A9 WU B 3 AL,
IFiE T AR Ge K vh 5 S R LRI UE T B
ERCPE SRR O R A IR IR

(1) A58 ik ol s 1 ik 2 Jr &, IR JG 325 DR 2 K
I 25 [ 5 A5 ULk o e A% 10 2 3R, 5 50 W) 9 AT
LIRSl 2 B3l > 40 ns | F5 i 4 S5 (0] BT, TC ik 7847
KA A 1 A R RE

(2)1Z% B WA Hl ot A 1T G i fi
RG22 Efih e AU 37 Ty 2 5E I i ) SURK 24k
3 A VA DG e ) 0 A8 0 2 2 () o 3 Y B )
SR, L I v RG22 Ao 4 o) 2 B Bk o 2 s
il =0.25 s 5L I F P[R], 5 42 DG e W) 3 A 1Y)
KUK o fish 2 Bf PP L3R, MARAS Eff e T AR 58 7 21
i PP B 5

(3) %% B 2R I k MOS 4 5 5 il 4L bk np 2
FEAFBETT, G Mifish & i 1 e KIRSIHLIR 45 A, G2 £
fih % 3 TE ik b b R Ak 8 kV/ s, UG L I U A IS
Pk S P S < 10 ns, BARGE LK b SRR
80% L) I, [FIF R - 150 V Fif 5 2 B4 L
il 72 /NN E LB TSR B < £2% , WA ok
Tt TR 5

(4) MBRZE KR, iz B gl kb b
FhER GELETO iz 1 T I ) S8 A% 0 48 A 38 2
T TAEG Rk vh 7 58, HLRE I H& T W) 37 45 4 4
FFA , FEASCRAE 30 8 DA 25 A O AT R, M A
1E 60 kV/5100 A 3 Hz Hi 5 455 1) /55 F K AR ik
ARG ] SR R T & B E R AR S
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