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An Analysis of RF-DC Converter Circuits with
GaN Schottky Barrier Diodes

Myung Sik Son""

*TDepartment of Electronic Engineering, Sunchon National University, Korea

ABSTRACT

In this paper, GaN-SBD devices with excellent breakdown voltage and frequency characteristics for use in high-

power microwave wireless power transmission has been modeled for PSpice circuit simulation. The RF-DC

conversion circuits were simulated and compared with a commercial Si-SBD device. Although the modeled GaN-

SBD devices had lower RF-DC conversion efficiency compared to Si-SBD at 2.4 and 5.8 GHz, it was confirmed

through PSpice circuit simulations that they can be used sufficiently according to the required application circuit in a

high power situation.

Key Words : Microwave, Wireless Power Transmission System, RF-DC Converter, Schottky Barrier Diode, GaN
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Fig. 1. Cross sectional view of the GaN-SBD [5].
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Fig. 2 Top view of one-finger GaN-SBD from scanning
electron microscope [5].
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Table 1. Parameters used for Si-SBD and GaN-SBDs.
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Fig. 4. I-V characteristics of Si-SBD and GaN-SBDs [5].
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Table 2. Simulation results of Bridge rectifier

Bridge Rectifler Hs-286 CIRCULAR FINGER DoT
Het 281V 2.78v 267V 2,66V
B60Hz
e 166.22mA 295.35mA 167.86mA 99.25mA
C=4800nF
e 2.78v 275V 264V 263V
3v 900MHz
HE 166.23mA 295.36mA 167.79mA 99.25mA
Y 250V 161V | 757.88mV| 24327mv
2.4GHz
HE 90.58mA 116.02mA 12.7TmA 185uA
C=4800pF
Heh 681V 18.35V 12.64V 588V
3ov 5.8GHz
HE 837.43mA 2.06A 1.04A 341.12mA
Table 3. Simulation results at 2.4GHz
2.4GHz
Bridge | Half-D | Full-D
Circular | 1.61V 4,97V 4,96V
*{OF
(M=)
HS-286 2.59v 5.5V 5.55V
Circular | 116.02mA | 199.57mA | 192.58mA
HE
HS-286 | 90.58mA | 126.83mA | 124.98mA
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