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High Frequency Sine Wave Power Supply
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Abstract In this paper, we deals with the digitization of high frequency sine wave power supply using
power source of high frequency surgical equipment and RF device. High frequency surgical equipment has
been using commonly on medical surgery because of its merits such as programmable depth of incision,
availability of incision and coagulation in the same device, increasing the usability on surgical side.
However, the core part of the device is consists of vacuum tubes which are expensive, not ease to use and
must be imported, therefore it is inevitable of high prices, forces to develop the fully digitized alternative
technology. The fully digitized high frequency sine wave power supply for surgical device is proposed and
verified by experimental results.
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Block Diagram of 2Mz LLC Sine Wave Power Supply

Fig. 1.
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Table 1. The Specification of 2Mi Sine Wave Power
Supply

3 = L oA
kIR 250~400[Vc]
DC-D = A 50~150[ Vel
A8 293 Fakg 400Ktz
AAZE 350[W]
Zu A9 0~400[Vims], Sine
Wave
2% [ =97 394 20t]
M= o
53t 9 100~1000[ 2 ]
4A&Y 300[W]@300[ 2]
converter s o
jj} :1 Phase Shift PWM
° T AHH 474 A9 Ao
2 o) 2 S A gk A of
w3 | DC-DC converter OC, OV
7% T8 olH g OC, OV, OTH, SC
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Fig. 3. Simulation Results (CH1: Output
Voltage(200V/div), CH2: Output Power(100W/div),
CH3: Output Voltage and Current(1V/div, 1A/div))
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Table 2. The Resonant Time constant

g = 1 o
L 3.45[H]
C 3.3[nF]

. C 6.60F1

akch Cs 9.90nF1
Ct 1.8[nF]
F. 2.0196M]
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Fig. 2. Simulation Model using PSIM
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(b) Experimental Setup
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Fig. 4. Experimental Set-up

) 7\ s >
MW= v s s
! ! )
/ - il Yoyt o - - ot
i M M
| W T InWV' 1'N\M
11\ / |
o/ A v ~/
— R

J8 5. AE ZI (ch1-HA: 7] &HHH(200V
/div), ch2—=A: Bt7| Z2X-F(500mA/div)

Fig. 5.  Experimental Output Waveforms (ch1_red:
Voltage Waveform(100V/div) and ch2_green: current
waveform(2A/div) of Transformer)
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Fig. 6. Experimental Output Waveforms (CH1: Output
Voltage(200V/div, blue), CH2: Output current(500mA
/div, green)
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