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Design method of the isolated resonance DC/DC converter with grid-connected inverter using power decoupling capability.
Hiroki Watanabe™, Jun-ichi Itoh (Nagaoka University of Technology)

This paper discusses the design method of the half bridge resonance type isolated DC/DC converter for current source
inverter with power decoupling capability. The proposed converter is consist of the isolated DC/DC converter, active buffer
circuit, and the current source inverter. This circuit can achieve the zero current switching at the all switching device using
primary resonance current. From the previous consideration, the fundamental operation is checked by experiment. However,
the consideration of the resonance design is not enough. Especially, the proposed circuit is not use the switching filter on the
DC link part. Thus, the operation of the active buffer and current source inverter interfere with the series resonance. In this
paper, the resonance current is formulated from the input impedance. In addition, the resonance parameter is decided from the
Q value. From the simulation result, the maximum resonance current is matched to the design value. The error rate is under
than 1%. Finally, the resonance parameter should be decided at the high Q value for decoupling the secondary circuit
operation.
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Table.1 Simulation parameters.

Input voltage Vin 60 V
Input current lin 5A
Output power Pout 300 W
Switching freq. fw 200 kHz
Resonance freq. fres 200 kHz
Load resister Ricad 75Q
Turn ratio Ni:N, 1.5

Resonance inductor voltage[V]

Design value : 4.2V e Design value : 123V peax

5 -

100
4. 2Vpeak 123Vpeak

0f 1 | 0 /
\J/ -100 \l/
—5- Resonance current [A]

20 Design value : 15.8Aqe« 20 Design value : 15. 8Apeak

/\ 15.8Apea /\ 15.8Apeak
/N \

5usec/div

(a) Q=0.01 (b) @=0.33
(Ls: 200nH, C31+C2=3uF) (Ls: 6uH, Ci1+C2=0.1uF)
Fig.6. Resonance waveform when
the resonance frequency is 200 kHz.
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Fig.7. Simple model of the proposed circuit.
Table.2 Simulation parameters.

[Al o

Input voltage Vin 60 V
Input current lin 5A
Output power Pout 300 W
Switching freq. fow 200 kHz
Resonance freq. |  fres 200 kHz
Turn ratio N1:N; 1:2
100 Input voltage Vi,
V1 5 -

0 -
Buffer capacitor voltage v,

340

320
V] 300

280-

Grid voltage vy
200

vl o

-200-
Inverter output current i,

10msec/div

(@) Input and output waveforms

Resonance current i

6
14 DeS|gn value : 15.7Agear
129 ~ Error:0.8%
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6
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(b) Resonance current waveforms.
Fig.8. Simulation results.
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Table.3 Experimental parameters.

Input voltage Vin 90V
Input current lin 35A
Output power Pout 300 W
Switching freq. fow 150 kHz
Resonance freq. fres 150 kHz
Turn ratio N1:N; 1:2
Resonance | HighQ |Lg13uH C:0.1pF
Parameters Low Q |Ls:800nH C:1.2uF

—

Efficiency [%

2psec/d|v

Fig.12 Experimental result.
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Fig.13 Efficiency characteristics.

14
Maximum error : 4.5% when

the input current is 3.5A
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