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Research of 0.2 THz broadband unbalanced multiplier circuit

Wang Junlong', Yang Dabao®, Xing Dong', Liang Shixiong', Zhang Lisen', Zhao Xiangyang',
Feng Zhihong'

(1. National Key Laboratory of ASIC, Shijiazhuang 050051, China;
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Abstract: An 0.2 THz brodband unbalanced doubler multiplier was designed and realized based on four
anodes in anti-series GaAs planar Schottky diodes. The Schottky diode was flip-chiped on the 75 wm
thick quartz. The circuit output power and efficiency was measured under the condition of small and
large input power. The measured efficiency was bigger than 3% over the band of 210 GHz to 224 GHz
with the input power between 10 mW to 15 mW under the condition of forward bias voltage. The peak
efficiency is 7.8% at the frequency of 212 GHz. The measured efficiency was bigger than 3.6% over the
band of 210 GHz to 224 GHz with the input power between 48 mW to 88 mW under the condition of
self-biased. The peak efficiency is 5.7% at the frequency of 214 GHz. The biggest output power is
5.7mW and 7.5 mW at the fixed frequency of 212 GHz when the input power is 132 mW under the
condition of self-biased and reverse bias voltage of —0.8 V separately.
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Fig.1 Architecture of 0.2 THz unbalanced doubler multiplier circuit
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Tab.1 Single anode Schottky diode junction
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Fig.2 Whole simulation of 0.2 THz unbalanced doubler multiplier

circuit
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Fig.4 Measured efficiency data of multiplier circuit
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Fig.5 Measured output power and efficiency data of multiplier

circuit under self-biased condition
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Fig.6 Measured output power and efficiency data of multiplier
circuit with fixed output frequency at 212 GHz under

self-biased condition
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Fig.7 Measured output power and efficiency data of multiplier
circuit with fixed output frequency at 212 GHz and input

power of 132 mW under different biased voltage condition

T8 AT LAy B ST, SR e R 5 A
KAEZA 3 dB 280, [FIBHAEFEMURIER . A A
AUT 34 (1) ZRAETFESERH 6 ¥ 1
BRI BRI 226 2 B AT S5 A B e BE
PUUCECAAAE T 5 (2) P AR AT A 1 37 0 A S 385
I3, T RRIAE IR ORI T AT R R B Ay
FLZE PR A ORI — B0, B RRAL T RIRCR
(3) FEUE P Tt A A R R R A
HL B A TE A TR FE

34 it

2 SNFALIE LI SIE A ONCERE Sy SR i
BT 3K 0.2 THz AR-P- i 258 4 — Uit i e, I

Xof A5 AT FL 66 E S T i A TSR B i D SRR AR
AT T, FES 4 212 GHz, A YIEN
132 mW , JiZ [} i i K1 —0.8 Vi 75 f KB HH 2 %y
7.5mW , Xt RAESRRCERN 5.7% , TE/NIREA S
X BE AR AR AR | T B0 2 ) e DA B A
FERREARLR s TR RYPRIEARM T, T5 2= 17
LR, DLk B R A IAS0OR I sk A i A TR
It B 8, #E A A Ll S B AT i T R
W osak 2R, N —2 Bk — A A BT
VCRC, DL Ad i EEr g, R TS AR L
2 BN T A AROR

SEH .

[1] Goutam Chattopadhyay. Technology, capabilities and
performance of low power terahertz sources [J]. IEEE
Transactions on Terahertz Science and Technology, 2011, 1
(1): 33-52.

[2] Wu Bin, Liu Zhiming, Wang Hengfei, et al. Terahertz
generation and transmission in CaAs waveguide structure [J].
Infrared and Laser Engineering, 2014, 43(12): 3903-3906.
(in Chinese)

Sk, XY, EAETE, S KR % AR AL Bk o
WA S R T]. AN SO TR, 2014, 43(12): 3903
3906.

[3]  Shen Jin'e, Rong Jian, Liu Wenxin. Progress of terahertz in
communication  technology [J]. Infrared and Laser
Engineering, 2006, 35(S): 342-347. (in Chinese)

I, RAE, X SCEE. KOBF 2% AR AR AR T i Y F 9
JEI]. LT85 #0E TR, 2006, 35(S): 342-347.

[4] Jiang Jun, Zhang Jian, Deng Xianjin, et al. 340 GHz frequency
multiplier without matching circuit based on Schottky diodes
[J]. Infrared and Laser Engineering, 2014, 43(12): 4028—
4034.

[5] Alain Maestrini, John S Ward, John J Gill, et al. A 540—
640 GHz high-efficiency four-anode frequency tripler [J].
IEEE Transactions on Microwave Theory and Techniques,
2005, 53(9): 2835-2843.

[6] David W Porterfield. High-efficiency terahertz frequency
tripler[C]//IEEE, Microwave Symp, 2007: 337-340.

[7] Yao Changfei, Zhou Ming, Luo Yunsheng, et al. A 5.4 mW
and 6.1% efficiency fixed-tuned 214 GHz frequency doubler
with Schottky barrier diodes [J]. High Technology Letters,

2015, 21(11): 85-89.

01060034



