%48 5% oM b Gk A2 2019 % 9 A
Vol.48 No.9 Infrared and Laser Engineering Sep. 2019

BIZE 110 GHz FEX B HEZREMRE N
‘ﬂ;&é%‘ 1,2’4;]- );] 1,2’:% )\%1,2’;%_ .y/,j 1,2’@;\ 12

(1. PEZREDERAE MEARS KMHEFL T, @Il &F 610200;
2. PEIBRYAEFRRE T AL, @I 4 621900)

W OE. MR ARMEETET AR ENMEMBATKM B, AEREMEBGTALRALE
MM BARGRD ATRARFBBEEABNDIEREZFRAE  ELHMBERTHRAMREARRK
AR ER T H, RASAFEGBRELRR AR FHRL 54, £ HFSS #= ADS F 5 ATAE 97 35
W B0 5 AT Fe ARAL  BER) T & 20 £ 110 GHz P45 XA 25 0 &M aX 45 R A, IR 3) %) £ % 28 dBm
A AR, FAER B 102~114.2 GHz 89 TAEH T A R S B o0 R Fe L F 5 5 108 mW F2 17.6%,
NG B AR e AR R B e IR B Ty &

XEWRE: HFF; 110GHz; HHFEE-NET; FHIERE

RESES: TNT7L XEkIRERG: A DOI: 10.3788/IRLA201948.0919002

High power 110 GHz balanced Schottky diode frequency doubler

Tian Yaoling'?, He Yue'?, Huang Kun'?, Jiang Jun'?, Miao Li'?

(1. Microsystem and Terahertz Research Center, China Academy of Engineering Physics, Chengdu 610200, China;
2. Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Generation of power at higher terahertz frequencies typically requires several stages of
multiplication, which put forward the demand for high power devices at earlier stages. For higher power
capacity and efficiency, the doubler circuit was realized based on ceramic substrates with high thermal
conductivity. Moreover, with the accurate Schottky diode equal model, a high power 110 GHz balanced
doubler was analyzed and designed in HFSS and ADS using symmetry boundary condition. With an
input power of 28 dBm, the measured results showed that the maximum output power and efficiency of
the doubler range from 102 to 114.2 GHz are 108 mW and 17.6% respectively, providing sufficient
power for the chain.
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Fig.2 Diagram of the symmetric boundary of
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Fig.3 Design procedure of the doubler using symmetric

boundary conditions
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Fig.4 Input step waveguide impedance matching networks

of the doubler
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Fig.5 Overall circuit of the balanced doubler
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Fig.8 Double frequency output power and efficiency

versus output frequency of doubler
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Tab.1 Doubler performance comparison

Bandwidth/ Output Efficiency Input
GHz power/mW power/mW

Doubler!®! 160-175 3-12 3-11% 100
Db 1T s s 0
Doubler!®! 150-170 10-35 5-23% 100
Doubler!”! 320-356 3.3-5.4 4-8% 67.5
Doubler!"”! 135-164 82 25% 315
Proposed ~ 102.6-114 47-80 11-22% 315
method 103-114 63-108 10-18% 630
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