4% HSW AMERZS5BEFEREFER Vol.14,No.5

2016 4F 10 A Journal of Terahertz Science and Electronic Information Technology Oct. ,2016

XEHRS: 2095-4980(2016)05-0673-04

Kk 2% HE SR s iR T 5 L I
W, AR, HER D, BXE, HEL

(1. [ 2 o] RATER 10T B A, db st 100094
At R IR A 5 RAW K TE SO, L5 100094; 3L T R fFH 50 726, dbat 100081)

W OE: BT AATAKRZERINNELRAE. ZEABEERHEE _NEERT
WAATGHAEZR 2B oAk, TP HEEZ _MEWAHEME N 35TH2, T NAE K&, Bk
K&, HBREAMRE2 N EHHE_NEHRAT KL ER, BALIGHEEERERN LT K,
PLIK BB K& AR ST ME AL 09 B B o T 3T e o ROR S B TAE SR E O 340 GHz, 3F X 208 M 28 o 4 %
M. T A AR RIEAT T MK, EEAHENT 15dB,

KEIR: Kik#; HEE -WRE; BLEAS

PESHEES: TNSS1.4 XERFRINED . A doi: 10.11805/TKYDA201605.0673

Design and fabrication of quasi-optical mixers
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Abstract: Quasi-optical mixers for terahertz receiver are designed and realized. The quasi-optical mixers
consist of two parts: an antenna integrated Schottky diode chip and a high-resistivity silicon lens. The cutoff
frequency of the Schottky diode is 3.5 THz. The planar double slot antenna, equiangular spiral antenna and
balanced log-periodic antenna are integrated with the Schottky diodes respectively. The silicon lens is adopted
to improve the radiation performance and reduce the surface waves. The operating frequency of quasi-optical
mixers is 340 GHz. The detection capability, radiation pattern and frequency conversion are measured. Its
Double Side Band(DSB) conversion loss is below 15 dB.
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Fig.2 Pictures of Schottky diode
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Fig.1 Terahertz quasi-optical mixers

& 1 Rz G

R 2E H R AR R 1-U FEPEI 2R an & 3 P, DAIEL 3 aT LA, BTk A9 B AR A A TR
JEZ305 0.7 Ve FECHLBE . BN T ARG . SR AROFBRE ARSI E 1 iR, R LRSS, R
A A TR R AR

f.=1/2mR (Cjy +C,)~3.5 THz (1)
25
20F —s— current vs. voltage i f R 1 HRE RS .
/f Tablel Relevant parameters of the Schottky diode

fﬂa 15 parameters value
% -/f series resistance(Ry/Q) 5.16
§ 10 ideality(n) 1.24

5 ‘j saturation current(l/A) 2.54x10

_,,-r'f junction capacitance(Co/fF) 4.04
0 - shunt capacitance(C/fF) 4.80
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Fig.3 1-U characteristic of the Schottky diode
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Fig.4 Relationship between equivalent impedance and voltage
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Fig.5 Generation of surface waves Fig.6 3-D model of a dielectric lens
B 5 HLRE I AR I P A AR T antenna Fig.7 Simulated radiation pattern of the dielectric
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Fig.9 Measured response of the quasi-optical mixer Fig.10 Radiation pattern of the quasi-optical mixer at 340 GHz
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