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A novel method of power combining at Terahertz frequency based on double
drift region avalanche multiplier diodes

WANG Shanshan, YU Xiaochuan, ZHU Zhongho
(Xi’an Institute of Space Radio Technology, Xi’an Shaanxi 710100, China)

Abstract: The low Terahertz(THz) radiation power has become the main bottleneck restricting the
development of Terahertz science and technology. In order to increase the power of THz source, a novel
method of detached cavity is proposed to multiply frequency based on double drift region avalanche
multiplier diodes, and then the power combiner of waveguide is designed and realized. The phase of the
intermediate frequency of the excitation source is adjusted on the input of the frequency multiplier. And
then, the phase of the frequency multiplier output radio source can be controlled precisely. Sequentially,
the independent signals of THz which are in-phase can be added together. The efficiency of the power
combiner is enhanced avoiding using the phase shifter of THz frequency band. The complexity of the
processing is reduced and it is easy to be realized. The simulation results and the measured data show that,
the efficiency of the power combining working at THz band is 79%-89% approximately.

Keywords: Terahertz; power combining; avalanche diode; frequency multiplication

K 2% (Terahertz, THz) P &M A F0.1~10 THzIE [l N 1 BLREDE , JKFEH M3 000 pm~30 pm, 2 K5
LA Z 18] B 3 8 DX, OB 28 D X 7 W M H S 5 00 B T BE L R P eR SO PR T A S i TR OB
25 0% BERY BT 5T TAE — L LAk 52 S0 56 S RORAS I 7 2 B = A BRI, T LA KO 2% U BE B FR Sk Fi i D 3 1) < b 2% 1) R
(THz gap)” o AHF2EM0 B ol LASR AL B i 7 56 FAR i i AR el %6, 3 JLAF R AE KRR 25 0 15 . Kk 25 38 I 45 )y T
EN T (E R S T R K 28 S R IR — R A m B R AR s i, H R, R AR 2E TR
0 72 A 7 K EORT Loy 20 P2 O SR MO 0 vk o F T O 1 R B 1) S5 B A IMPATT
Diode)!® | P 43 T WA A5 [ A TR AR P A O R R 25 % 5 6RO vk R B -V R SRR R R0
P YIRBOE RS B P A R BR 2R Dl . LA T OROBR 2R IR R A D vk I R A L . R TR E
W, B R ADEE I IAAE0.1~10 THZAEF A, IR B2 PRI %, SR 4R 7 iU ' i,
B BL R HBE 2% TR A A5, 76 B8 S 307 1R 408 2 T O sl

s EHER: 2019-03-20; fEEIHET: 2019-04-28

fEE® N TIBNA982-), L, EY TR, EEHFF TN DEBEE SN, email:84472935@qq.com



5% 4 3

IMME: ETESWNEBSHERERNFEIRERT X 557

Ty WAL A S B v R A 22 IR AR 5 D) R A A T B
AR SCRI I L 24 5 i, R AR A0 A 14 A i XoF 4% B 0 3Dl
9 TS 5 BEAT RS AR, 52 AT AU Hh RO R AR, SE B
B onh R BR 2GS S RN L&, PR 2 IR G
IR AR, sl G ol R 2% A BEAS A i A 2 11 ) 1)
M, R T SR AR E .

1 SWEBEHEHEDREGRREFTAHN

R 28 9 B AR 5 D AR AR BOR ™ AR R LU B IR M, LB
L ESINTILIE RPN b R E SR g A
T RERE B A 3 I D) R AR I B E AR, RER
2B BT R DR R A, ASCRA T RER S
Ji AR A DR AP

XUEERS X WA A 45 4 S B 2R o A WL 2, E XL
RS DX A AR S SRR A p IXORTn XA B A
2SR, X o B RO TS U B A A O
BT 4 i AR AR, A RO 2% T R G TR RE 0 i i
CibN: RIS

power/dBW

l=———clectronic approach photonic approach —=

Schottky multiplier

-40
0.01 0.05 0.1 05 1 5 10
f/THz

Fig.1 THz source generation method and power distribution
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Fig.2 Structure and doping distribution of avalanche
diodes with double drift zone
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Fig.3 Power combination system of multiple double drift avalanche frequency multiplication diodes
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(a) simulation model of 4-channel power synthesizer
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Fig.7 Simulation model and photo of THz power synthesizer

K7 KAF2E DA A 7 BRI 5 52

A o Gy DE T 45 R4 9 i A S {5 5 A DT IC i ¢ s 11 DG IE 7R

frequency
multiplication cavity

external
matching

microstrip filter matching

Fig.4 Simulation model structure of avalanche frequency multiplication cavity
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Fig.5 Simulation result of input terminal(7.33 GHz)
of avalanche frequency multiplication cavity
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Fig.6 Simulation result of output terminal(0.11THz)
of avalanche frequency multiplication cavity
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Fig.8 Simulation result of transmission coefficient of power synthesizer
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Fig.9 Simulation result of reflection coefficient of power synthesizer
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Fig.10 Measured results of 4-channel power synthesizer
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