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Abstract — LLC resonant converter has been widely used because of its high efficiency and high energy density. In this paper,
we designed a LLC resonant converter as the main power supply of the Nd:YAG pulse laser. First harmonic approximation
(FHA) is used to model the LLC resonant converter. FHA equivalent circuit model and the transfer function of the LLC
resonant converter is proposed. Soft start technology is also used to suppress the surge current. The laser output simulation
test result is identical with the practical test, the laser energy of every pulse can reach up to 2.5J, and the pulse per second
(PPS) can be adjusted from 6 to 18. The power system is verified stable and reliable by both of the simulation and

experiment results.
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Fig. 1 The design scheme of laser power system
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Table 1 Parameters of the LLC resonant converter

Maxi Rated input| Rated output
. aximum 919V ated inpu 184 ated outpu 450V
input voltage voltage voltage
Resonant Resonant
Rated power|{2025W 55kH7 . 188nkF|
frequency capacitor
Resonant 14 4200 Magnetic 228.22 Transfor@er 1:9.5
inductor inductor | uH | turns ratio

Switching 64K
frequency Hz
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Fig. 7 Simulation waveform of the discharge signal and discharge
voltage
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Fig. 8 Measured waveform of the discharge signal and
discharge voltage

% 99l Ma, b, ¢, d 47 FFL T/ =

18, 14, 16, 6 PPSY Wl Nd:YAGH oA W] & &€& =
43 Azlolt}t, 47 HFS BAIARE YolH P &

PPS7} &5 AquA7F ARS & F 2 2
o] del Ao A HolFZo] PPS7L F&EFH
A odks W Ay A7) wiEel o
A Nd:YAGH o] A9l Ho 82 2.51J01H
o s 2HdUAE d F A7l A9
zéo]p]_, 4}71—51744 %;‘d— = Ozlo_d]oﬂ A Q&) z,:

=1 O 70, -

889



7135 == %] 647 65 2015 6

29 24399

3% 9 Nd:YAG #olA &
Fig. 9 Measured output energy of the Nd:YAG laser pulse
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