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Design and implementation of a Ka band single channel modulator

LIU Hongjie ,DOU Jiao,SHI Lei, WANG Xuebin
(DFH Satellite Co. , Ltd. , Beijing 100094, China)

Abstract ; With the development of space industry, the lightweight and miniaturization of satellite platform
and payload is the development trend of space system in the future. Single channel monopulse tracking
system is widely used in spacecraft, and single channel modulator is an important part of single channel
monopulse tracking system. In order to comply with the development trend of lightweight and
miniaturization of spaceborne self-tracking system, according to the engineering requirements, a Ka band
single channel modulator is designed and implemented on ROGERS 5880 dielectric substrate with
thickness of 0. 254 mm and relative dielectric constant of 2.2 through reasonable system analysis and
simulation design based on multi-chip microassembly technology. The modulator realizes miniaturization
and integration, BJ260 waveguide is used as the input, and its sum channel gain is greater than 30 dB,
the noise coefficient is better than 2.5 dB, the carrier suppression is greater than 50 dB, the modulation
suppression is greater than 30 dB. After various ground tests and in-orbit flight, it has been verified that
its indicators meet the requirements.
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Tab.1 Design requirement of Ka band single

channel modulator
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Fig.1 The schematic of RF circuit

X I T 4% 6 1 2 RN 7R R BT T W,
SEIANZR 2 A, AR 4 A AT R S B 1 4 25 R
31.8dB, M &% 1.93 dB,

Ka 51 Bt Fl | 2505530 32 U S (0T e 48 4 N\ B3
TE VR o XoF BRLIE 8 I ) 2R R TR AR AT AT, OF
A e K I 1) AP M 75 e R A R0 R R T
22 SB35 R T AT MR P s R A% 5 e, AT LA
AR A R RAFE TR PR EOR . BT S I MR LS AR
5o WFD190240-L16 , H: = 2L ey P RE S b 4N 35 3
) o FH3H I S % 50 RN B A5 5 IO I U 5 25 0
B E N2 B AT T ORI O/ PRI AR e R 2%
WA 5 & BT il e R A T AR R S B .

R BTT RIS K +5V/ -5V H itk A
LR 285 70 s DB Ak B S Ak 24 10 T P 4% A RS
Frfi o 159K Bh a4 g A PR AR50 9 il 5 e 4
il i O/ JE AR ORI KB5S

FURTR & 5 i A 3% JE R OB AL, 2R
A& RAETEHAT U ESR BE R I REXS T 5
FUHT e ] S TR B PR 7 i U O BB ] (R
A T U | &S 25 ()3 A7 45 45 A2 2 3R 58 o
G2 SR I ke SR B A= el [R] IR RE A% T 32 o i iR
BRI BHBTER AR S T2 X
TR 2 il SR R R e SR A PR A
FCAVEDSR B B R OB BOR , B4R R b 7



58 Zs Al FHEAR

2022 4E45 5 W

FeAR N ERI TR P AR RV, B SEUR RBeE
FAAESSHATE RN TR, X e R B AP 1 o
®2 FEEHERKITE

Tab.2 The link calculation of sum channel
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Tab.3 Ka band LNA chip electrical characteristic parameter
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Fig.2 The 3D model of waveguide microstrip conversion
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Fig.3 The 3D simulation results of waveguide

microstrip conversion
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Fig.4 The 3D model of Ka band bandpass filter
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Fig.5 The 3D simulation results of Ka band bandpass filter
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Fig.7 The 3D simulation results of S band bandpass filter
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Fig.14 The 3D simulation results of local oscillator filter
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Fig.16 The 3D simulation results of Ka band combiner
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Tab.4 Harmonic mixer chip electrical characteristic parameter
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