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Fig. 1. The principle diagram of NASA 100 kW HPA filter network in X-band.
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Fig. 2. The structure diagram of absorption harmonic filter.
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Fig. 3. The equivalent circuit diagram of absorption

harmonic filter.

198401-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 Z R Acta Phys. Sin.

Vol. 67, No. 19 (2018) 198401

AR A FLERO— A RO BT 2, AR S AL O B L, Wl A% 4 20 .

T EE AL TT, H— R A N

A =

H,

a; b; B 1z cos BL jsinpBL 1)
¢ d; 01| |jsinBL cosBL |
_1 (1 — 522)(1 + 511) + 512591 (1 + 522)(1 + 511) + 512591
1z B cosBL jsinBL 2591 2591
01 jsin BL cosBL (1 — S92)(1 — S11) + 512521 (1 + S22)(1 — S11) + S1251
2321 25121
(2)

—1

cos BL jsinpBL

X .
jsinBL cos L

AR5 IR WA 45 1) A S SR AR B, ] 458 0 2 55
R SRR SR 1 A FEFE D

abl cos BL jsinpBL
cd jsinBL cosBL

D HE T RS B E PR I A (D) A1
SHFE (RL) RRPEI v 5 20

1
IL(dB) = 101g{||521|2|}

A=

}Aub~~AN.®)

- o[ U B EC DY
B A(z)+ B(z) — C(z) — D(2) 2
RM%”JM4MQ+M@+QQ+D@‘
(5)

Ik HFSS A S s A & L0 AR AL S
S AN (2) 3, B AT LAAS B MR A LI
SERABHPT Z. B (4) F1(5) AT AR Y, H B R 1G H
A FLISERLBEST Z, BEnT LASK H 8Dk #8 BE k52

it~

EEHES

4 JEW B GEM R R B E
4.1 FERBEEER

BRI, 254 UL R B4, 8 HFSS
BEAT D7 B, AT DARA o2 20 B 2 T 7 R AE S B i 5 R nt
IV G AL YA IS &/l e S o 113
TE T R U A LR T AR AR A R A U U S W)
GEEH, W DRI AR R AR L R AT AT B MRS
ZUCE IR AR AR A R B E W 4, Hh =ik
W RN S H N e, ZWEEEIEFEE N
464, N VEIE R FHE N dn A, Wl
JE A AT R E SE I B N JOE R DI RE.
A, SR ST ORI U T A A SR BT A ok
VI ) RN A — R Rl — 254, ] R A
FE .

NIKiEH

Uit

Kk
fn T T [T | T ? sl
\_/ v

|

4 ZUIEBIEIE SRR SR R

Fig. 4. The structure diagram of absorption multiple harmonics filter.

AR SCHT T A 0 MR ST B e A T EESE I L =
Lo DU RS P AN ZESR, BI N = 4, J9 SEBLE 3N
PR PR EER, Hh & FL K S T R R A2
LK, FER T 6 Fh s 4 A, A 9 b I8 3 X B

A — IR, B BEIR U I T bR 2R, BT UGB A
a=b=n=24, .= KIUKIERREIHFEEE N
4 x 244, ®IBE S S HIL 288 N, TR T 0T B A
AHE RS A LA R A g, AR DA B A, L8

198401-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

38 2 R  Acta Phys. Sin. Vol. 67, No. 19 (2018) 198401

PEASPIUE 5 FARY A 5 Foi. B 506 I [ R U, 4% TR R R I B IO L R
AL ARG EER A TR 1.

AR, SRR RIS 70 dB BL . =R
TR IRIE 50 dB LA _E, DU YR IR Ik 35 dB A
b iR R LK 6 B, ke il B 1.

K5 DEdas i FAsY

Fig. 5. The simulation mode of the filter. Bl RS VORI A S B (4 mm)
Table 1. The deputy waveguide main dimensions to
4.2 @fﬁﬁﬁiﬁ different harmonic (units: mm).
EH T 198 U Ui B A ) A A ) e R R O, IR W BIPED REAIFD BNT AT
. ok i 5 ] 5 o
FE HFSS B0 6/ 2% R V. AR X R b A fmm® | ROT/mm? 8 /mm # P /mm
S HFSS A BRIt/ ks s, CERARTE P 73 B DU 657, Ly 1PORXO82 1355 x84z 3 22
}Eﬁ HFSS ﬁ*ﬁ;ﬁ;%—A%l}EE@:‘ E&Eﬁigﬁﬁm 13.78 x 8.83 12.18 x 7.33 3 22
EH S RKHRUEBITOH B S, £ FE K SFENWH - 11.35 x 7.12  1.33 x 6.73 2 22
S AL BRI S, BT RS mEA 1.28 x 6.55  9.28 x 6.55 2 22
?ﬁﬂlﬁjlﬁ?ﬁffﬂf’ﬁﬂ)ﬁ, X%%éﬁ*@;fﬂxﬁgﬂﬁfg, JH:, - 8.80 X 5.14  7.90 x 4.02 1.5 29
b A Vet ST A i By AN 22 Ve s X
BRI , SRASREINS. S 2R TT2x 406 642x302 15 22
VAT e B, A3 B PE IR B K BN 750 mm, RFHZH
0 b
(a) XY Plot 1 Carso (b) XY Plot 2
—10.007
—20.00+ m2 —57.50
\V4 m2
i /_.-“"' -"’""""'"'""-«..\. 1
—30.00 - o 7750 ] r%
3 —40.00 rnl % Curve Info
- N X Y Curve Info —97.50 ] Name X y | | dB(5(1,2))
—50.004 ame I 3 Setup2: Swee
— T7 1300 —259270 Setuzﬁ(g&leé;) ml | 14.2800| —82.3334 i P
—60.004_m2 [7.2100| —25.7679  |.-. dB(S(1,2)) —117.50 1 m2 | 14.5000| —75.2022
’ Setupl: Sweep
—70.00 T T T T . -7+
7.00 7.05 7.10 7.15 7.20 7.25 7.30 14.20 14.30 14.40 14.50 14.60
f/GHz f/GHz
—40.00 —20.00
(©) XY Plot 3 (d) XY Plot 4
—45.00 Name X Y
Name X Y —30.007 ml [28.8400 | —34.1394 | ml
m2 | 21.6700 | —53.8430 v
—50.00
g w2 2 —40.00-
~ ~
' _55.00 A
—50.004
—60.00
—65.00 T T T T —60.00 T T T T
21.00 21.20 21.40 21.60 21.80 22.00 28.00 28.20 28.40 28.60 28.80 29.00
f/GHz f/GHz

Kle WA S SHMELAR (o) BWHHHE (b) ZKEBAINHIRE; (c) ZUIEBAMHIEE; (d) VYR
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harmonic; (c) the suppression of third harmonic; (d) the suppression of fourth harmonic.
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Research and development of continous wave 100 kW
absorption harmonicfilter in X-band”
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Abstract

A gradient leaky-wall waveguide loaded absorbing load filter structure is proposed, which is designed for harmonic
suppression in super-high power transmitter of deep-space probe. The attenuation loss characteristics of the filter is
analyzed according to the equivalent circuit method, and the massive structure is simulated by the electromagnetic field
simulation software. The filter sample which includes one main waveguide, 288 deputy waveguides and 288 absorb loads
is processed following the simulating and designing sizes. In order to prevent microwave from leaking and keep good
air tightness under the condition of high power, all the components of the filter will be welded together by means of
vacuum welding, and then the sample is cleaned ultrasonically. Finally, the filter sample is tested under small signal
and large signal separately. According to our test results, the pass band max insertion loss of the filter is 0.3 dB, the
min suppression of second harmonic is 75 dB, the min suppression of third harmonic is 50 dB, and the min suppression
of fourth harmonic is 35 dB. The measured results show that they are almost the same as the simulation results, and
consistent completely with the anticipated. We further conduct the high power experiment on the filter under a large
signal of 100 kW, showing that the continuous wave power capacity of the filter can reach up to 100 kW through the
power resistance test with the liquid-cooled system. All the test data show that the study and development are very
successful. At present, the filer has been applied to a type of ground high power transmitter, and its performances and

indicators behave well.

Keywords: X-band, continuous wave, absorption harmonic filter, 100 kW
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