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Design of a Diode Detector Using Ultra-Wideband Transitions
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Abstract

In this paper, a design of broadband detectors utilizing two ultra-wideband transitions is described for the first time,
and the implementation method and measurement results of the detectors are provided. Two ultra-wideband transitions
are used for input/output matching circuits for the diode detectors. Two detectors have been implemented using general
Schottky diodes and zero-bias Schottky diodes. With general Schottky diodes, the fabricated detector provides less than
10 dB return loss from 11 GHz to 20 GHz, and the detector sensitivity is 30 mV/mW. The detector with zero-bias
Schottky diodes shows significantly higher detection sensitivity(300 mV/mW).
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Fig. 1. V/P characteristic of a diode detector.
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Fig. 2. The structure of general half-wave rectifying
detector.
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Fig. 3. Full-wave envelope detector using a balun.
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Fig. 8. Ultra-wideband microstrip-to-CPW transition.

EY-CPs TEFH fASH HAHY &
B& AA Hg A9 Juds FEE A3
HAARE HolHd 72Z A&

a9 72 o] Hol 729} 7 RN A £
£ BoFu wpo|AZ2EY #le AAE A
Jo)o CPW] AAL A9l F5oltt o] Ao 7
olo] 2 AE X CPW AZ 7+e] AA 9 A
FedA 7] 98 gAEe e AAsi

2 A
3}

L BNy H:l

il rlr _1>4 m



DD

A8 7. Aol 2o 4 R mE HA $E B

Fig. 7. Electric field lines at each cross-section along
the transition.
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Fig. 8. Fabricated detector.
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Fig. 9. Measured return loss of the detector.
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Fig. 11. Measured characteristic of power-voltage(us-
ing zero bias silicon Schottky diodes).
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