%03 % 46 KRN =ZE58BFEEFR Vol.23, No.6
2025 4 6 H Journal of Terahertz Science and Electronic Information Technology Jun., 2025

XEHE . 2095-4980(2025)06-0577-06

A Y b: : a \J‘L A Y
400~600 GHz 18 KB Smsgi& it
waE, REZ, Bag, ME4, = 4, SR, T Ok, T B, B4&E!
(1 P BHEAB B A RA R, IR FE 266555; 2. FEEEKRY, LK HFE 266100)

W OE: NET - FETRAFBHEE WAL R TR HRME, LM TR
% 5 E 4 400~600 GHz, ZBEMBEHMRF)H XA L R EH R, ML THEANEERER T A
BEAR T S FsE v e DR B BB — Ry itk B FESEIT T E, RS T kT
HEFI0%WEEATHRE, BH T RITEER, TMEREN, AHIKGHEDLO)HFEAT~13 dBm
EE AR, BRIMBEENTERY AL ARENEAME N 20 dB, HMLMEN 14 dB,

KEEIW: WREBREM; HWIEE; AAEM; KK

FESES: TNT33 XEKFRERS: A DOI: 10.11805/TKYDA2024370

Design of 400~600 GHz fourth harmonic mixer
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Abstract: A terahertz fourth harmonic mixer based on anti—parallel Schottky diode pair is
introduced, and its Radio Frequency(RF) operating range covers 400 GHz to 600 GHz.The mixer use a
multi—point ground structure at the RF ends, which effectively reduces the return loss of RF port
compared to the traditional single point ground structure. By adopting an integrated RF-end design
method, the number of matching branches is reduced by 30% during the design process compared to
traditional methods, thereby enhancing design efficiency. The measured results show that the typical
value of conversion loss is 20 dB and the optimal value is 14 dB in the whole working band when the
Local Oscillator(LLO) power is in the range of 7~13 dBm.
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Fig.1 Structure of fourth harmonic mixing

L DU IR B 4
2 RS ERITSMRHA

2.0 RABZRETERIAET

TR A A A 2 8 TR A28 A O A 1, LR R L 4 U TR AR Y A B | A O S OCHEYERE . AR R A
1 A LR A A N L4 F, HECH N 12~14 Q, BUESIZEL R 13 THz, 5840 2 A SCisit sk .

FERBEZEINBE , T A RoE 5 R 22 0 K AT, LB & A B i & AR 20N, A58 & SPICE &
B RY AR KR 2 B B P AF R B IG o OV b, T A ST ORGSR RO BB AL B S M A ) R A g
5 2R, RSB X A B A . B A R E TR R T . A R A AL AR . nt
GaAs Z& ')z . n-GaAsHME)Z | SiO, 4l fb )2 K Wi 2 il )2 o Lk, 78 H R0 B30 HFSS Hp 42 52 s &5 44 5 0 1 R
SEHESE 3D [ BB, RS R 0B S . dedE, X 3D B BEAT 0 EAR R S 2 HOCCHE, HAE A O RE Bk S
B B P £ 42 (Advanced Design System, ADS) & 57 SPICE #8564 05 B 7 1, ] kg #8058 1 T Kbk 2%
BB B R AR SR A R 2 AN SR Y T X A



579

AY

(a) reverse parallel diode pairs (b) stereo view of 3D model of Schottky diode pairs (c) planar view of 3D model of Schottky diode pairs

Fig.2 Model of diode pairs
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Fig.3 RF probe structure and S parameters
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Fig.4 RF integration structure and S parameters
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(a) double shorted grounds (b) simulation result

Fig.5 Double shorted grounds structure and S parameters
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Fig.6 Partial harmonic simulation diagram of proposed mixer
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