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Design and PSpice simulation of the main circuit of the high -voltage
generator of the ray tube
ZHOU Haoming, LIU Luanyang, JIANG Sheng

(School of Physics, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: This paper outlines the role of the high —voltage power supply in the X —ray source system and its impact on the working
status of the ray tube, and explains the multi —level boost design ideas of the main circuit of the high —voltage power supply main
circuit and the overall design scheme of the high —voltage power supply. After that, the paper uses the OrCAD drawing tool to
design and set up the circuit structure of key modules in the main circuit of a high —voltage power supply. Based on the PSpice plug

—in, the debugging and transient simulation of each module of the main circuit is achieved. Finally, the main circuit scheme that can

stably output 40 kV high-voltage signal is obtained.
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Fig. 1 The process of boost circuit modulation process

EHERHZYTHETT SR, RGBT .

(1) 1 FH 4 1 o8 O PR B 6T 220 V7T HL o AR
T, ARAFIE(E V, = 220 V SR BRI Bk P IOE

(2) Wk 2835 Boost HLEK (9 T+ AL UL, 3K45
400 V Ze A HFRE B

(3)400 V B HAE N Buck 28 B 56 A i AAS
SHATIE, A2V, = 400 V TSRS HH
Ay 30728 v B ) BEER FELE

(4) TEHIZE LR 1710 B8 s 45 AR KV 2%
i WIER BElERA DC400 V195 3SR 5, IR
PV N B TR A R AL 4 kv AR R

(5) Ve IE SOBUR A% i B 3 LA 4 &V i Tk
AC BUF S THEREER 2 DC40 kV FHA i

IR B T S AN 2 BoR

AC220 V+10%

UC3854 Boost ] APFC
PWM
DC
400 V
i FREERIS pwy IGBT AR
Hh
H, AC
W PID 400 V
iE)
i J P T 58
DC
4 kV
LU TR B it FE A 3 L B
V(40 kV)

B2 40 kV SERIREITHE
Fig. 2 40 kV high —voltage power design scheme
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Fig. 4 Circuit diagram of Boost APFC circuit
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Fig. 5 Simulation diagram of full bridge inverter circuit
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Fig. 7 Double—phase multiplier circuit diagram
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Fig. 9 The output voltage waveform of the whole bridge inverter voltage
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Fig. 10 Boiled circuit output voltage waveform
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