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W band detector based on planar Schottky diode
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Abstract: Schottky diodes technology provides an efficient solution for millimeter wave detection
under room temperature. It offers low parasitic capacitance and series resistance when used as mixers,
multipliers and detectors. Some Schottky detectors can operate under room temperature and have an
extremely fast response compared with other detectors, such as micro-bolometers and Golay cells. A zero
biased waveguide detector based on Schottky diode is presented. It utilizes an E-plane probe as a
transition from waveguide to micro-strip line, and couples the signal to the diode by impedance matching.
The measurement results show that: with a =30 dBm input power, the circuit can achieve a peak voltage
responsivity around 8 900 V/W, and over 1 000 V/W from 75 GHz to 105 GHz.
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Tablel Performance comparisons of detectors

diode and structure typical NEP/(pW/ +Hz ) voltage responsivity/(KV/W) fITHz ref.

RAL ZBD waveguide detector 5 1.0-9.0 0.075-0.110 this work
ACST ZBD spiral detector 500 02 0.05-1.00 [12]
VDI ZBD quasi-optical detector 20 0.015-0.280 0.14-0.24 [13]
waveguide detector 2 2.5-4.0 0.11-0.17 [8]
SBD 130 nm CMOS 33 0.05-0.25 0.27-0.29 [14]
Golay Cell — 80 100-150 THz-MIR [15]
pyroelectric — 400 150 0.1-30 [16]
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