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Comparative Loss Analysis of Si MOSFET and GaN FET Power System
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Fig. 1. ZVS PSFB Converter Schematic.
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Table 1 Major parameter of GaN FET and Si MOSFET

Parameter GaN FET Si MOSFET
Product EPC2001 IPA180NION3 G
Rpson 0.008 @ 0.029 Q

Tr [ns]  Tf [ns] 1.509 1.702 3.388 6.958
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Table 2 Design Specification of 200W ZVS PSFB Conver ter

Parameter Electrical Value Specification
Vin / Vo 50Vdc / 14Vdc fs=100kHz
Lf 11[uH] CH270060
Cf 120[uF] BXA 220uF 35V
Transformer 44:18:18(Center tap) EE2525
Rectifier DSEI 2x 61




200W ZVS-PSFB LDC Conv. (GaN, Final)

Main Schematic
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Fig. 2. Simulation platform of 200W GaN Power System.

2.1 Si MOSFET vs. GaN FET Power System
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200W LDC Converter Efficiency Comparison
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Fig. 3. Efficiency comparison of 200N LDC Power System_

Inductor Information vs. Switching Frequency
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Transformer Information vs. Switching Frequency

5
——Core Loss ——Volume
&
4 4 &
E 3 3 2
g, , E
- S
1 — 1
0 0
100 150 200 250 300 350 400 450 500 550 600
Switching Frequency
(b) 291& Futpof e HYY| Fu 2 &4 2.
Nominalized Volume and Loss
_ 20
K] —Volume(Cf, Lf, Transformer)
o
< 1.5
L,'U' ——Loss(Lf, Transformer, Semiconductor)
8 10
s = 0.7448
g 0.5 \ 0.2138
z
0.0
100 150 200 250 300 350 400 450 500 550 600
Switching Frequency
(c) GaN Power Systeme| AQIE Fub EH 2n &4 A

T8 4. GaN Power Systemo| Z|& MAHH .
Fig. 4. Optimal design point of GaN power system.
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