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Development of an Economic High Voltage Power Supply

Theerayuth Plirdping1 Decho Thong-AramZ* Kamontip Ploykrachang3
Department of Nuclear Technology Faculty of Engineering Chulalongkorn University

Email: fntdta@eng.chula.ac.th

Abstract

A 2000 V, 1 mA economical high voltage power supply for Nal(Tl) detector was developed. The
purpose of this study was to design an electrical circuit upon local component availability for cost effective and
ease maintenance. Besides, this circuit was designed to support computer interfacing for data manipulation and
controls. The designed circuit showed capability of 2000 V, 1 mA high voltage power supply with ripple
voltage less than 30 mVp-p and higher than 60 percent efficiency at maximum load. The linearity of high
voltage adjustment in manual and automatic mode was found to be excellent with R’ = 0.9982 and 0.9997
respectively.

Keywords: High voltage power supply, Voltage multiplier, Flyback converter
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Load 0.5 MQ 1 MQ 2MQ 4MQ 6 MQ
Voltage 1(mA) 1(mA) 1(mA) 1(mA) 1(mA)
0 0 0 0 0 0
250 0.5 0.25 0.125 0.063 0.042
500 1 0.50 0.250 0.125 0.083
750 1.5 0.75 0.375 0.188 0.125
1000 2 1 0.500 0.250 0.167
1250 2.5 1.25 0.625 0313 0.208
1500 2.8 1.5 0.750 0.375 0.250
1750 2.89 1.75 0.875 0.438 0.292
2000 2.92 1.86 1 0.500 0.333
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Vi (V) [ V(W) [ 1 (mA) [P mW) | V, (V) |1, (mA) [P, (mW)| 1] (%)
0.0 12 0 0 0 0 0 0
0.5 12 20 260 207 0.10 21.32 7.95
1.0 12 50 610 412 0.21 84.87 13.72
1.5 12 80 940 613 0.31 187.58 19.97
2.0 12 110 1280 819 041 | 33497 | 2601
2.5 12 140 1630 | 1027 | 051 | 52685 | 3223
3.0 12 170 1980 | 1220 | 061 | 74420 | 37.57
3.5 12 190 2330 1419 0.71 1006.07 43.21
4.0 12 220 2660 1612 0.81 1299.27 48.76
45 12 250 3000 | 1803 | 090 | 1624.50 | 54.26
5.0 12 280 3310 | 2000 1 2000 | 6038
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