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A fixed output power laser supply with improved power factor
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Abstract: The design principle and circuit structure about the laser power supply wih fixed ouput power and mproved
power factor is presented in this paper.The output power of this laser power supply cannot be changed as the line voltage is shifted.
So this laser power supply may make the output laser eneigy less n stable. Mareover, the laser power supply with improved power
factor might effectively restrain the harmonic noise and reduce the input ampere capacity of power equipment and so on.
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Fig. 3 The voltage and curent waveform of several laser supply

b—step up type laser supply
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Fig. 1 Schematic diagram of step up type power supply
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Fig. 4 The voltage and current waveform of Fig. 1
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Table 1 Experiment resuls(measured by HIOKI 3166 POWER HI'ESTER)
2
Vout, DC, Vin, DC, D on input input active apparent paver
voltage current wer ower ’
Voul, DC = Vin, DL/( 1- Dun) (6) /\z;g /A }/nkW I;kW' factor
’ D> 50% 170 6.61 1.062 1. 109 0. 958
, Do 0.5 180 6.20 1.049 1116 0. 940
2.2 190 5.90 1.038 L 12 0.926
MOSFET 200 5.63 1.034 1126 0.919
210 5.33 1.023 L1132 0.904
[l,mzn( = 1.414 x Pout/ Vim min, rms (7)
220 5.10 1.005 L. 128 0. 891
30C 2h 230 4.87 0.989 1. 119 0. 8%
P 5 240 4.67 0.989 L 120 0. 876
5 250 4.49 0.973 L1224 0. 866
264 4.24 0.963 1. 120 0. 860
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2 2,
: : , ( LR12000)
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80kHz~ 100kHz .
40°C
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Table 2 Maximum temperature rie of choke coil and power semiconductors
parts junction temperature experiment
= i X « ;X
L Vm’dly Don’ ma/( Idn f) (8) nane (designed temperature rise) results
’ f > Don.max rectifiers bridge 150C(0TC) 60C
s Vindy @\ power FET 150°C(0C) 63C
_ L= Donmax — 9 choke coil 150°C(90°C) 83C
Vin, dy = D on, max Vou ( ) . o p °
diode D 150C(07C) 56C
5 [dly
50% , 40% , , 6
1.414 x P; 5 8852
Loy =~ 20 400, (10)
: Vin, max s 7
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