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1. Objectives & 2. Background: 4. Significance/Benefits to JPL and NASA:
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Comparison within GaAs LO sources. The goal of ISC is to design a 300 Concept of Operation. We envision coherent detectors in a space telescope to measure
GHz LO source using the measured InGaAs diode models, while APRA gases (especially HD2-1 and HD1-0) in a planet-forming disk. In contrast, ground-based
aims to develop 5 THz LO sources. telescopes can only measure dust. The proposal enables developing a coherent LO

sources at 5.3 THz to build an ultra-sensitive high spectral resolution coherent receiver.

3. Approach and Results:
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The SEM image shows the 300 GHz doubler containing four

diodes. It shows the well-defined Schottky and ohmic
contacts, including mesa patterns.
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Diode GaAs InGaAs
Parameters diode diode

Isat A 1.5e-13 1.5e-7
N v v 0.8 0277 260 270 280 290 300 310 320
£ Gap o T e Output Frequency [GHz]
Ohms 6.25 6.25
Unitless  1.18 1525 (b)
= fF 19.2 19.2
@ ® It shows the HFSS model of 300 GHz doubler and its RF simulation result. At
The curve on the left-hand side shows the measured current- 5 mW input power, InGaAs doubler has higher conversion efficiency by a
voltage plot. As expected, there is a high reverse saturation factor of 5 compared to GaAs doubler.

and low turn on voltage due to the narrow bandgap of InGaAs.
The table on the right shows the diode models for both GaAs
and InGaAs used for the 300 GHz doubler performance.
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