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Design of Compact Q-Band Waveguide-to-Microstrip Transition for
UAV Millimeter-Wave Radiometer Applications
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Abstract

A compact Q-band waveguide-to-microstrip transition for UAV(Unmanned Aerial Vehicle) radiometer applications is presented. The
key features of this transition are simplicity, compactness, easy matching, and lower sensitivity to the dimensions and fabrication
tolerances. The simple E-plane patch-type design is insensitive to the backshort cavity enclosure and misalignment between the
waveguide and microstrip substrate. The primary parameters are optimized using a three-dimensional(3D) electromagnetic
simulator(ANSYS HFSS). It exhibited better than 20-dB return loss at mid-band frequencies with less than 1-dB insertion loss for the
back-to-back transition, and a return loss better than 15 dB over the frequency range of 36 GHz to 42 GHz.

Key words: Waveguide Transition, Q-Band, Radiometer, UAV, Millimeter-Wave

.M B AZIRE o} LevH I tf FakE oldete] A

t71el AR wEEE FAEE7E S8 LAY E A

AR e B3 SARRE e YA 35 g "l & 87 S7kstal Yk ol g
 AUAE FAlste S48k 2] 278 (radiometer) = A7 g HE B HE 29 5 452 =
FE O AME SA7] ofd 2 A 21 2 7)o & B 2% R ARY S THeEA FAFTIE 2
S SAsked el ARE L Sk Aol viol S 7VIAE AEY ¥4 dFE T Uk ol E &

A0 8t 354 5413 8t (Department of Aviation Information and Communications Engineering, Kyungwoon University)
- Manuscript received February 22, 2018 ; Revised March 22, 2018 ; Accepted April 9, 2018. (ID No. 20180222-006S)
- Corresponding Author: Jong-Hyeog Jeong (e-mail: jhjeong@ikw.ac.kr)

266 (© Copyright The Korean Institute of Electromagnetic Engineering and Science. All Rights Reserved.



Folggy) Belug s ghle.

g A3k o Felg 7] B 2vE= CHAISR
(Compact High Altitude Imager & Sounding Radiometer)2}
B2 ) enee] FA4EES Eol7] SAsA
WY 42 A28 S ALY Eshakrolan
4 Aol A7 Bl o 528 A 3
AL oyuis Aty P ;qg-g BT OEAASF
7o A7 gl Eabariola
4R £ A9 222 AP 9949 25 2
ﬂoM Hebl 22 Ao e = tjo
g8 ey FE7F el g B
7}Z1% ol ol del AHEI ATk
A1 CHAISRO AH8-2 4 = BelvE ot
2 v E 4 QUi Y (33~50 GHz) A+4 Eapgriol 4
EXEY Ho|FxE AAGIH 1 L’S}‘?i 2ol
HA A7]e] w1z JHX]‘““’]
25 AYste] 27] 8 ARAE 3
50 Q AFAHE Apojol] H A stH Ei a‘°l% 7HA&
IR WS Folow, o R Hegt 9
AHES sl JELA 2 AL
eleh A2 Q Il N S48 4
&4 Esghrlol AR 2EY Aol 1EE

azreg A

o],

lnghﬁzﬁirfllmrlrlﬂ

k=)
>
©

I. &o|#+x= &4 & ZolaiY

Aol 2] AAd glof 2= ZWJ% Mtd %
413k EM Zes 93l T8tk 9 A%
TZE gl uet AR PR 4;1:14
A QA Z2HE A% Fo IA —‘JFTE]D:] z
< A8 HYHx gl G Foh AAE =
A= Zohe] TE, AW RE7H F2 AgE o] 1714
AR7E ARHES sto] AALHA HolHES &3
2 = Ae Q oA A3 WR-22(5.69x2.84
mm) E3HE 7|02 AAEAT Ho|Fxe A F
¢ Y& CHAISRS] ®E=2 g9l 36~42 GHzZ U
2 6 GHz 149 HI%E 7HAESE AA S
AAO AHEE 713 EE R E I oA AEd 5
AL 7 AR FREE Fol7] Hstd fAdE(e)ol
9.8¢1 FA(h) 0.127 mm(5 mil)¢] Alumina(tan 8 =0.002) 7]
& AHEste] A3 STk ojw) I9 1914 B bt

fek

1o
1:

o
T

Az

[‘O

F

[

o Esjzhrlo| AR EY Mol A7

o} 7+o] 50 Q AFAEE AE2 0.12 mm(4.8 mil), ¥

AaM 2 9b x| ALo ol 0.18 mm(7 mil) Zo]e] ZAl 7

NS U3t} YW Y E YL Fal oY
E4S MES Stk QA AP Eoka W

U ?}‘3}. B Aol AHEE AlEH olE &= ANSYSALY
HFSSE &85t AehA| AREX A 8l &
= Stk A A3 Tl Hol+x29] A5 11 290
At o] FA Fuka thdelA YA 03 dB olet,
HhAbEA 20 dB o)) g &4 2 TRAEA S THA
ot AEAE Zdo)7t 46 mm(~1.54,)2 back-to-back &
o]tz Algg o] oM 17 3o A9} 7Fe] tiEF 0.5
dB °J3te] ¢ AUdEAS THon, dowst
€ AT E A FYetith Tk TEy,, ZE7} 7t
O|AZAEY quisi-TEM FEZ Mozt Aoz &

ool 4 9&e BT FEES Faol Falsgnk
Mm% 9 S5E

09 45 B Aol 729 sehuly W B 54

8 1AM okl A 2 AEY Aotz
Fig. 1. Proposed WG-MS transition.
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Fig. 2. Single transition simulated result.
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Fig. 3. Back-to-back transition simulated result.
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Fig. 4. Single transition parametric simulation.
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