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Abstract: A rectangular coaxial to waveguide transmission line converter utilized in satellite
high-power microwave communication systems has been designed and simulated. The simulated
results show that its voltage reflection coefficient is below - 20 dB and the insertion loss is less
than 0.069 dB from 3.60 GHz to 4.85 GHz. The return loss and insertion loss are 26 dB and
0.038dB at 4.0 GHz, respectively. Furthermore, the threshold power of multipactor reaches
15.5 kW, which indicates that the proposed converter meets the requirements of high-power

microwave applications.

Keywords: Rectangular coaxial to waveguide converter; Space application, Multipactor

1 55

T - [ B e 0 4 A2 A 2 () N
AN R R A BB A A o A (A
R, B DA &, T
K AEGQAR 1 S TR B e/ 3t
7 i K A A o 5 B USRI
%%&!*&@J%Uﬁﬁe . ﬁ%iﬂ%ﬁiiﬁ% E/‘J EE,}E
ST RBIE R RGMEERN, e
i H = IR, ARG RE LR
AR 7 ] o R Al A 123 B
UBCR RN I R A . I, AEBETE
7 (AR A AN, 06 205 FE AR A

AR T 2 M

ASCER XA B B & T — M
DR T J7 e i ds . J7 R EA
oA AREEURRE L, IS A PR,
hRRRK T IMLIRHME, A
BT T 7 Rl Al e SR AR 45 0 R
JFH AR S Hpeis i) s o Qi 4
X, RSB R — KP4
BN TR B TR e A, AT
PAFI L B TAES A O, 7R 07 A8
i, 3.60 GHz~4.85 GHz W |Su|/ T
-20dB, ffi AfFEILT 0.069 dB; T.AF
BN 4.0 GHz B, |Sul~-26 dB,

1080



AFFE N 0.038 dB .45 R ) T % )
1% %] 15.5 KW,

2 Higothr

KI5 IRV FRF A AR 22 SR LA
CLE M FEA AT T . SCHR[7] x5
[l AR REVE BT 4G T BRI TR A
X AR AT

7 _47.09 a-b 4 o5
° e 0.2794a+0.7206b b

_136.7

s

Z, = 13;;6 Ig (o.m%)% >4

YU FEL 2 A AE v D A 1 2 A ol
WASE N TR . B
FH 25 11 AR i FRL S Ok, FLT R
140 1) Be B IR AN 7 R
FIBARME, WOR B T FIR
PRI, JF gk e o AR AR
NI &S SR [ O AN 1 G
()R A 5 AR B 1 [ A i 1 R — 9K
BRI 6 HR, E5REH.
BNPI  Fie Je D3 KN KRB

Z, |g(092593),zssf5s4
b b

3 W7 ARt

T SE R T T [ A A T P
REREAT TR AT, 10 = 4E 4 3 17 J 3 AF
CST T @iz, B 1Hhad T
77 [E) il (A AT T, 7 (] )R B
Pt 50 BRAY, P FARIAK p=4.8 mm,
SEENIIK a=12 mm, SAERIME

R&EEER, TN,
BTN 2 FioR, 950

N BI-40, TEIL AN AL R T4 BN

58.2mm Al 29.1mm. & @M E

TS RmAPRALE .
t
4 dy,
oy Tb
——————— a——————b
1)
B 1 7R %#&RHa

DAAHUAT B8 A ) 22 45 5 9 H FR
@it g Pt it A s Mo, 19504
JE B B B AH [F]35 4 14mm, A s
B 4wl N 7.4mmx21.2 mm ,
20.4 mmx12.3 mm, 24.8 mmx4.9 mm;

BT B S 3 3 I T 4 mm

T
N
T
BT
A
%

B 2 CSTHAKAR

S-Parameters [Magnitude in dB]

Iy (362, -20.015)

a5 i H H— i i H H ]
32 34 36 38 i—l 41 44 46 48 5
Frequency / GHz

B 3 |Sulty ALk

1081



S-Parameters [Magnitude in dB|

=025 - —— -
31 34 36 38 (4] 41 44 46 43 5
Frequency / GHz

B 4 |Syu[t5 A
HE 3 FE 4 fiEihZnr g
. TAESH 3.62 GHz~4.85 GHz 4,
|S1| M8 AE ) /N F-- 20 dB, 466 %6} 5 56 A
123GHz , H ¥ A 1 ¥ ¥ /N T
0.069 dB. fEAZE Ny 4.0 GHz K, |Su
R{E4- 26 dB, 4 A$#E 0.038 dB.
FIF CST H PIC RARZS ATk
R IR RED . SRR IR
TR SEACR AN E Y Vaughan
B, Ho Smax = 2,98, BSNS54
K f=4.0GHz IE5%(55 . WIHZER T
¥ 100 A, WIEEBhEE 10 eV.e N T3k
RS ER R, MR H R E
NEAEKE DB 20 MM, H
Hh G R B 78 I T, S % B R
TG Y 14

—4&— Power=15.0 kW /
175 —v—Power=15.5 kW b4

200 |-

150 -

125 -

Particles

100 |
75
50

1 1 1
0 5 10 15 20
Time (ns)

B 5 TRMASDETHRTHEEHEXZ

HE 5 R E SR O¢ & i 2 nT
Rt BIANDIZE/NT 155 KW B, i
TR A I )3 AT IR TR, )

R 15.5 kW, 7E 10 ns Ji i T H
RECMIS, SR A T OB

BE T 07 [F) b 1) g ) i e e 25 1
ML, HE&EATINER,

4 7

ALV K2 (R il 1) 38 [
B Heas B BRI AR TERE, IR0 98
T LARW 58, USRI RRE R, &
HA5ML. EERNR S, GE%HE
AR B S B SR o it — DR
T [ A 2 s ) OB S R B, ]
£ BRI o Bl ZIE 4%

SR

[1] Hu T, Cui W. Design and multipactor analysis of
microwave impedance transformer  with
dielectric filling[C]// European Conference on
Antennas & Propagation. IEEE, 2014.

[2] Cui W Z, Li Y, Yang J, et al. An efficient
multipaction suppression method in microwave
components for space application[J]. CHINESE
PHYSICS B.

[3] Anza S, Vicente C, Gil J, et al. Prediction of
Multipactor ~ Breakdown for  Multicarrier
Applications: The Quasi-Stationary Method[J].
IEEE Transactions on Microwave Theory and
Techniques, 2012, 60(7):2093---2105.

[4] W, HED. J7 R TE]. KR
B4R, 2015(3):56-59.

[6] BEIRME, HALFA, HIEZR, et al. 8-18GHz [F]4h-
PR AT 5 BT [9]. T 24, 2008,
24(s1):125-128.

[6] Levy R, Hendrick L W. Analysis and synthesis
of in-line coaxial-to-waveguide adapters[C]//

Microwave Symposium Digest, 2002 IEEE

1082



(7]

(8]

MTT-S International. IEEE, 2002.

Lau K H. Loss calculations for rectangular
coaxial lines[J]. Microwaves Antennas &
Propagation IEE Proceedings H, 1988,
135(3):207-209.

], A, USRS TE ).

FRHHMEAR, 2004, 24(6):45-48.

1083



