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Design of new type Substrate Integrated Waveguide-to-microstrip
transition structure in 220 GHz
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(Beijing Key Laboratory of Millimeter Wave and Terahertz Technology, Beijing University of Technology, Beijing 100081, China)

Abstract: Substrate Integrated Waveguide(SIW) has been widely used in microwave circuits because
it bears the advantages of both waveguide and microstrip, such as low cost, high Q, compact size, and easy
for fabrication, etc. In order to measure the scattering parameters of planar SIW components and realize
system integration, it is necessary to develop the transition between SIW and rectangular metallic
waveguide because most of the measurement systems are waveguide based. The transition between SIW
and waveguide is designed and optimized by using High Frequency Structure Simulator(HFSS). The
simulation results indicate that: in 205-220 GHz, the in-band insertion loss is between 0.5-0.6 dB, and
the return loss is more than 12 dB; the back to back structure has less than 1.5 dB insertion loss and the
return loss is more than 10 dB, the relative bandwidth is 11.4%.

Keywords: THz; Substrate Integrated Waveguide; transition structure

BE R S (STWHRE & 4 T H AR 2% % F. Shigeki T 1994 4E3E 10— FhFR N “Ie S mygsit, BEE5
#] Hiroshi Uchimura, J Hirokawa, Dominic Deslands %5 Ak £ 2% % 8 I R OB 55 F1 481 o SIW & —Fh 2Rl T4 &
J& U T S P SR, A AR BT 2 J2 4R T K DY R 4 i L R S R A, e 0t R o A X A X ek
iz e

R S A T SR DG BB RE /N, O (E AN, R K D TR AN R LR | DA AR L uE D A A 3 A
S BB LRI AR AR GG A TR . RS — O IR N SR T, O TS B H A SR
XHAETE S -SIW S NIRRT BAEREE, @A 4 AR ES-SIW S ELE . a) BiERER B
A R U TS I 5 b)) E LLSC R SE AR I AEBR AR A I T R VESE R 5 o) XE DL SEEL/INEL A I 4 JE AT 4 A DR
U S EAE I ST TSR s d) B AR A B L i P A R

N RS, WUNRSE, ARSCRA MO R . 2 B mAREE R RSB S -SIW Bt 45K . il HFSS
W05 B A, 7E 205~225 GHz S BE N, fli AfFELE 0.5~0.6 dB Z [a], [y A8 KT 12 dB, AHXFHFFE 11.4%
B VU B N R AT T A BE S

s HE: 2015-12-13; f&EIHHE: 2016-02-09



553 X ZE%.220 GHz # 8! SIW-ik S5t E &gt 365

| TS g

SIW 454 5 I S A M 7E AR R B2k, B T SR fe sty RBEMLHiA G TE, Bl %
R TE 0% T 00 RN TE o #85, 1T SIW (L4 1 R TE o 851, W BME S ok, — 3% 1 2 nl AARAS R A7 1

SIW 1) 6 S5f 150G 5 S S5 45 G T2 2 ol 4 J8 3l L 1) B AR FIORH 48 6 Jm ddl fL Z IR A BE B e 5, s/ MR, SIwW R
Y — A IR

d<0.221 (1)
g
d/w<02 ()
d/p=05 3)
2
A=t (4)
=AY

K d A& REALER; p WA EELAEER; woh SIW By 58RI 2 51 4 J& 8 L 2 18] 9 B 25 (18 1 7o)
A U PP s 2 B PR RG24, RPN SEURE AT LA/ AR AR FLEE B, A i
/INFL ] T 5% ) B ko 204 FL % 1) B 0 A 2 BT IO e, A AR BRI L P D W BRI A 2 HE < AL 2 [ A
STW 3t 1T 5 35t AR [] 4 St A6 6] 90 5 25 20

Ly

A d P

ooooo [1F ] " waveguide

o 0O 000000000000 00006

o metal /

0 O 000000000000 000G v \

0co000O0 RIEBEEEEEEEEE
Y L '\

< » through-holes
(a) front view (b) side view

Fig.1 Schematic diagram of SIW
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Fig.2 3-D model of rectangular waveguide—SIW Fig.3 Distribution of electric field
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Tablel Parameters of transition structure

parameter d/um p/um w/pm wi/pum L)/pm wy/pum Ly/um

value 100 150 700 1 800 1360 1000 3870
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