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Design of 915 MHz Low-Loss Through-type Harmonic Transponder
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Abstract

This paper presents a 915 MHz low-loss harmonic transponder for harmonic radar sensors. The proposed through-type harmonic
transponder comprises an input and output matching network with an independent impedance control circuit. This control circuit enables
the independent matching of the input and output loads. The circuit minimizes the impedance influence between the input and output
matching networks, regardless of the impedance change of the input and output terminals according to the internal and external
environments. The designed harmonic transponder was implemented and its performance was measured. The results show that the
conversion gain of the proposed circuit is >—10 dB over a wide input power range of —20-0 dBm. Furthermore, the implemented
circuit maintains the conversion gain of over —11.5 dB and the low fundamental output power of under —32.2 dBm in the frequency
range of 900-930 MHz.
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Fig. 1. Schematic of proposed harmonic transponder.
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Fig. 2. Simulated intput impedance with frequency and
input power at 915 MHz.
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Fig. 3. Simulated output impedance with frequency and
input power at 1.83 GHz.
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Fig. 4. Simulated conversion gain versus input power and
frequency.
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Fig. 5. Layout and photograph of the implemented rectifier.
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Fig. 6. Simulated and measured conversion gain and
fundamental P,, versus input power at 915
MHz.
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Table 1. Comparison with the previously reported works.

Ref. [4]| Ref. [5] | Ref. [6] | Ref. [7] | 78
work

Fund. freq.
1225 | 894 | 1,100 | 2,500 | 915

(MHz)

Type Through | Reflection | Through | Through | Through

HSMS | SMS HSMS | BATIS | SMV

Diode model 2850 7630 2850 -03W 1430

Power
10 =25 0 0 —10
Peak |(dBm)
CG. | CG. " *
(B) 10 13.5 15 13 6.6

Size [A1gY] | NA [032x0.16] N/A |0.25x0.25(0.2x0.07

" Graphically estimated.
“Measured with antenna.
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