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Abstract

This study proposed a high-power rectifier for a Ka-band wireless power transmission (WPT) system, leveraging a 0.12-um GaN
HEMT process. To maximize the rectification efficiency while minimizing losses in the millimeter-wave band, a simple single-shunt
diode topology was adopted with a compact matching structure to minimize the circuit loss. Furthermore, the rectifier was specifically
optimized for high-power inputs using the high breakdown voltage and wide bandgap characteristics of the GaN HEMT device. The
fabricated rectifier achieved a compact size of 1.5x0.7 mn?. The measurement results using a continuous wave (CW) signal showed
an excellent rectification efficiency at high input power levels of above 30 dBm in the 3,436 GHz frequency band. Specifically, a
maximum rectification efficiency (PCE) of 39.8% was recorded at 35 GHz with an input power of 28.9 dBm, a notable achievement
demonstrating both near 1 W high-power operation and high efficiency from a compact single-chip form factor in the 35 GHz Ka-band.
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Fig. 1. Diode insertion loss as a function of frequency.
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Table 1. Performance comparison with the previously reported rectifier.

Freq. . o~ | Input power at peak PCE - Footprint )
Ref. (GHz) Diode Peak PCE (%) (dBm) Circuit type (mm>mm) Area (mm")
5] 35 Gas Schottky 67 19 Rectifier 12x10.76 129.12
Diode
6] | 3594 | 0.13 m cMOS 53137 1477 Rectenna 2.9x1 29
GaAs Schottky .
[8] 35 Diode 34 13 Rectifier - -
ny | 35 Gals Schottiy 39 17.08 Rectenna - ;
Diode
65 nm bulk .
[13] 35 CMOS 36.5 15 Rectifier 0.45%0.43 0.19
4 | 35 Gals Schottiy 61.9 29 Rectifier 161.29x12.5 2016.12
Diode
This .
oy |35 [012 m GaN HEMT 39.8 28.65 Rectifier 1.5%0.7 1.05
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