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Development of an E-band continuous wave space TWT

LI Zhiliang, LI Mengyuan, LIANG Wenlong, LI An, LIANG Xiaofeng, QU Bo
(The 12th Research Institute of China Electronics Technology Group Corporation, Beijing 100015, China)

Abstract: According to the satellite communication application requirements for high—frequency
space Traveling Wave Tube(TWT), the experimental results of an E-band continuous wave space TWT
are introduced. The parameters of the Folded Waveguide(FWG) slow wave structure are further optimized
and the phase velocity taper scheme is adjusted to reform the gain fluctuation, improve the overall
efficiency. A prototype tube is fabricated and tested with beam voltage of 14.7 kV and beam current of 74 mA,
the experimental measurement results show this prototype is capable of producing an output power up to
85 W and a gain above 40 dB, with the total efficiency over 37% from 71 to 76 GHz. In addition, the TWT
has achieved a beam transmission over 98% at the continuous wave operation.
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Tablel Parameters of some CW E-band TWTs

company fIGHz P /W efficiency/% U/kV I/mA
L3 83~88 200.0 30.0 20.8 200
Innosys'”! 81~86 90.0 — 16.0 90
BVERI®7) 81~86 120.0 43.0 15.8 77
AIRCAS™ 81~86 76.7 26.7 16.5 80
BVERIY 71~76 63.1 23.6 16.5 80
BVERI'" 71~76 87.0 31.0 14.8 73
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Table2 Dimensions of the FWG circuit(mm)

FF 8 75 LT ROR REOR S DR IE FWG B A B R, R paramete value
V- B € A 2R AR AR BB IR, B 2 AT, AR ; e
F T PR 0 B L I A0, 5 T3l 0k 95 5 0 i 4 9 S h 050
AR G A0 B R = A SO X FWG 1 3 24 1 PiRr, 03901103

WURSE PR HEAT B 0 M o 1813 45 T ORI T CST B 07 50 A9 A DG Le

(Vo) Rt 1) 15 BT T 2R (K)o DT A 11 98 8 0 64 E i Bt FWG 18 5 45 44 4 2548 RS B 2 s

h

a

Fig.1 Typical FWG 3D solid model
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Fig.2 Dispersion curve of slow wave structure
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Fig.3 Cold characteristics of the FWG for the three sections with P,, P,and P;
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Fig.5 Comparison between the simulation results of this paper and [10]
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Fig.6 Output signals of PIC with 2 mW drive power at central frequency
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(a) photo of the prototype of the E-band CW space TWT (b) cold test result of the E-band TWT

Fig.7 Prototype of the E-band FWG space TWT and its VSWR result
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Fig.8 Experimental results of the E-band CW space TWT
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