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Multi-channel master-slave power supply system design and test

Zhang Wei
(College of physics science and technology in Central China Normal University, Wuhan 430079, China)

Han Chunlong Huang Guangming

Abstract; Power supply system in high energy physics experiments is an important part of the electronics readout
system. In addition to, the characteristics of high energy physics experimentsrequest the power supply system that not
only has the fundamental capacity of output voltage and current but also has the capacity of multi-channel output,
flexible structure, resisting a dose of radiation and low output noise. In view of this, this paper aims to design a master-
slave power supply system with 16 output channels. The power supply system is consisted by two identical power board
cascaded by differential T *C bus, master and slave board are automaticallydefined by way of controller and power
supply board connection. Each positive output channel haslatch-up during power up, the output voltage current
threshold setting and monitoring, over-current protection, and other functions. Test results show that the power supply
system can realize the automatic identification of master-slave board, output voltage, output current and low output

noise can meet the requirements of design. The power supply system has good application and reference value in the high
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physics experiments.
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Digital potentiometer resistance R o /Q(calculated from code)
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Digital potentiometer code

+ Channel 1 output voltage measured using multimeter
Channel 1 output voltage measured by AD7997(ADC)
s Expected output voltage, calculated from R i
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+ Channel 1 output current measured using multimeter
Channel 1 output current measured by AD7997

6 IF R YU HHEE 1 R R

Bl 6 o RS KT A e BT R v R OR
Schrf IR . NI 6 p R U 5 SR i A O fEL
5 DAC 0 i v 3 B A7 72 — E W9 I 3%, 2 28 ol T 22 20
I e VR o S o 3 e 5 28 T LA s A
HETFBR
3.4 GuimIEHH R

UnlE] 4 P s . S0P H i i E G A9 I 3K 5 35 AR i
DAC(LT2635) 5 A 0~250 W F EILL 25 AL dE A
JH A 67 iy VI i e ) . DRSS SR AN 7 FR

0t
"

-1} SR
> *
5 -2t ke
2 Gt
F 3¢ R
= \*‘\

4t TR

.
5t T
0 50 100 150 200 250
LTC2635(DAC) Code

+ Channel 1 bias output voltage measured using multimeter
----- Expected output voltage, calculated by Vout(x)=(x/256)"2.5"(-1e3/510)
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