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Design and fabrication of planar Inos;Gass7As Gunn diode
for terahertz wave application

AN Ning, ZENG Jianping, LI Zhigiang, LIU Haitao, TANG Hailin
(Microsystem and Terahertz Research Center, China Academy of Engineering Physics, Chengdu Sichuan 610200, China)

Abstract: Fabrication and measurement of the InosiGaossAs based planar Gunn diodes on the InP
semi-insulating substrate is presented. In order to increase the RF output power of the planar Gunn
devices, the planar Gunn diode is designed in 50 Q Co-Planar Wave(CPW) guide format, which is
designed using the Advanced Design System(ADS-2011). Meanwhile, increasing the area of the metal pads
can improve the heat dissipation. For a 120 um wide device with a 2 um channel length, experimental
results show a fundamental oscillation frequency of 168.3 GHz with a RF output power of -5.21 dBm.

These planar Gunn devices show great potential as solid-state THz signal sources.
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Fig.1 Schematic of material layers Fig.2 SEM image of a Ins3Gag47As planar Gunn diode
B 1 B e Pl 2 ST Ing 53Gao.arAs TR EG — AR HLBE IR 1
2 W 80 . . . . .

SR E AT, MEERK . FE 5N 2 pm
*ﬂ 120 um E/‘JE,ZE Ino,53Gao,47AS ﬂj(fe:ﬂi%&ﬁﬁiT
A I, g5 R

2.1 Eiiik

FIJH Agilent B1500 514 43 H (M3 1 i
Ings3GagurAs BKEC A 1 B AT, 1-V gk n
K3 frzn, S 1o s 85 F B R R,
FH T Wk bl i g5k, 0 bk el 5 381 200 ms,
JEEEN 1 ms. M I-V iZnT LIRS, ffF B

I/mA

TOBEAEE, HEERRE N 3.8 V, HEERE 0 ! 2 4 5
68 mA . X Ul Ik IR A ZOT IR IR, BT

Fig.3 Measured current—voltage characteristics of a typical 2 umx120 um
Ay j( T 3.8V, of the Ing 53Gag47As planar Gunn diode
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Fig.4 On-wafer (a) spectrum and (b) power analyzer measurement setup for testing planar Gunn diode
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