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A Q-band dual-channel monolithic circuit with amplitude control functions

LIU Huidong, DING Hongsha, WEI Hongtao
(The 13th Research Institute, China Electronics Technology Group Corporation, Shijiazhuang Hebei 050051, China)

Abstract: A novel dual-channel monolithic circuit working at Q-band is reported which integrates the
functions of Wilkinson power divider, digital attenuator and Single Pole Double Throw(SPDT) switch.
Three-level parallel structure is adopted in the SPDT switch unit during the design process which can
reduce insertion loss and improve isolation effectively. A kind of multi-section parallel-T structure is used
in the digital attenuator unit for improving insertion loss and attenuation accuracy in high frequency band.
By means of the above design, a monolithic circuit with 10 dB insertion loss and 26 dB isolation is
produced successfully, which has the amplitude control function of 0.5 dB step to achieve 31.5 dB
maximum attenuation.
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Fig.1 Schematic of multi-functional circuit
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Fig.2 Schematic of Wilkinson power divider circuit
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Fig.3 Simulation curves of Wilkinson power divider circuit
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Tablel Insertion loss of switch device

size of switch device/um frequency/GHz series insertion loss/dB parallel insertion loss/dB
40 415 0.04 ) R
1x20 45 4.15 0.05 )
50 4.15 0.05
40 139 0.19 02 10
1>70 45 139 0.20
50 1.39 0.21
40 1.11 0.27 U,
1x90 45 L11 0.28 Fig.4 Schematic of SPDT switch circuit
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Fig.7 Simulation curves of attenuator
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Fig.8 Layout of EM simulation of multi-functional circuit Fig.9 Photograph of multi-functional chip
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Table2 Parameters of chip

chip size number of chip chip area/ mm? total area/mm?
power divider(NC6531C-4050)  1.60 mmx0.90 mm 1 1.44
switch(paper[11]) 1.45 mmx1.00 mm 2 2.90 11.71
attenuator NC13119C-4246) 3.35 mmx1.10 mm 2 7.37
this paper 3.70 mmx2.65 mm 1 9.81 9.81
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Fig.10 Comparison between simulation and measured curves of multi-function chip
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