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High power square wave power supply for continuously
variable laser pulsewidth with prespikes
Mao Weimin, Liu Yueying, Cut Junwen, Li Anmin
(Shanghai Institute of Optics and Fine Mechanics, Academia Sini¢a, Shanghai 201800)
Jiang Yueqing '
(Citic-Jiading Optoelectronics Co. Ltd. , Shanghai 201800)

Abstract A high power square wﬁve power supply consiéting of fast and high power
SCR for pulsed lasers is developed. The pulse width and amplitute can be continuously
varied from 0. 5 ms to CW and from more than 10 A to 300 A, respectively. Its current
anti-voltage, realiability are better than those df the power supplies consisting of GTR. The
operation principle and experimental results are described and the design formula is
derived. -
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Fig. 1 Semi-controlled bridge three-phase rectifier and SCR chopper circuit
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Fig. 2 Circuit of lamp current curt off
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L(R + R) + IR, = E, + E, (3)
LR + I.(R, + Ry) = E, (4
I = (E\R, + E\R: + E:R;)/(RR, + RR, + R\R;) (5)
I, = (E.R — E\R,)/(RR, + RR; + R\R,) (6)
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Fig. 3 Configuration of the structure for Fig. 4 Configuation of pulse
preheating circuit circuit with spike
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Table 1 Parameter of circuit elements
Symbeol Parameter Symbol Parameter
R 1.5 Q Dy 2 DL 100 mA 5kV
" R 0.5Q/100 W Dis 2DL 2 A5kV
Ry 0.5 Q/50 W Dis 2 DL 100 mA 5 kV
R; 10 kQ/300 W (o 50000 pF 450V
Ry 400 Q/600 W C, 100 pF 1 kV
Rs 510 K/2 W C 4 uF 2 kV
SCR, ~ SCRs| KP200A 1 kV "y 1000 uF 900V
SCRs KK500A 1kV Cs 0. 47 uF 1kV
SCR; KP100A 1kV Cs 50 uF 1kV
Dy ~ Dy ZP200 A 1 kV L, 1 mH
Dy ZP500 A 2kV L 1 mH
- Ds ZP20 A 1kV T 20 kW
D ~ Dy, | 2DL 100 mA 5 kV f 7, | kKW
Dy~ D5 | ZP5A 1kV | T Transformer
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Table 2 Lamp voltage vs current

Voltage CW Ar lamp |[Pulsed Ar lamp Voltage CW Ar lamp |Pulsed Ar lamp |
(V)‘ current (A) current (A) (V) current (A) current (A)
170 40 50 285 125 166
190 50 64 300 144 190
200 63 75 320 162 215
220 78 100 340 181 244
260 100 135 360 198 260
270 112 148 390 220 290
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Fig. 5 Lamp current vs time
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