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A Study on the V-band Waveguide-to-CPW Transitions
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Abstract

In this study, waveguide-to-CPW transitions were developed for integrating waveguide and MMIC at V-band. The
finite element method for numerical analysis and repeated experiments were performed to propose two types of
waveguide-to-CPW transition. Using quartz substrate, proposed structures were designed for low loss as well as
broadband characteristics. These waveguidé-to—CPW transitions showed a good reliability and insensitivity to matching
precision, and they could be fabricated with lower cost than that of the conventional connectors. Proposed two types
of the structure showed insertion loss less than 1.9 dB and return loss better than 14 dB from 53 GHz to 60 GHz
except unwanted resonance region, respectively.
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Fig. 1. The structure diagram of waveguide to CPW
transition with microstrip-to-CPW transition.

489



BEEREEEHGE B 165 B 5% 2005458

2 vo]A22EYY B U9y 9} antipodal
finlineo] o8] Ag ol o]FojAA Hrh Antipodal
finline®) % fin9) 7+7 0] FopxH Y H27} o}
AEZ TodojA wo] IR AEHO T YA A
fin 2+ o] HH3| FolAHA AL o] o]
202)A "t} nfolAZAEH A CPWE ¥ 35
L H80 pglo]32AEYY 50 ohm NS A 7 CPW
9} 50 ohm Az A9 Z& IAAZ eloA 1
LE NS A Alole] 7S FFA2E HIAA
A A 2 A7 A HE WAGEE 4
A3t A .

2-2 CPSCPW HEH2 0|88 Tm-CPW Het

CPW-&2a}el W] it L I+ 3
0, AEd, Al 23 =
3] Qre|u), balanced £ 7), push-pull 7] 34
7] balanced A3 7k S+HE 2 Wy F&3t
A g F AT 2gq 24E gaxE
Z2 CPW-2Z+9 cross F2o) B9 CPW
(CPS) A/4 radial 7% EE G 2B HI} A HE
g o]y FRE MMIC 320 L8 3% 1/4
A7) A Fog A AT E J AR St
59 FAE 7HA 2 H2o CPW- &2 cross
%ﬂi}%ﬂl A4 FRANE AAZGE AAFQA AN
2 A43 =250 wEy 3 3ot oza £
Zﬂ— dAste Akl AT Aok LEH 1&
BEo] A F2ELS Y9 549 CPW-&
ghel W3 EAWY ofye} 3 Alo]RE éolEi
MMIC &80 uf$ Zgsht HEF-9| At A &<
CPW-££2¢] cross J 1ZE 159 EAS o
A3 AAANANA E& ek & =EdXe CPW-
&2l cross F F2E WAH R FA st 3
o EAS 7)1 CPW-CPS W3t 722 A|¢hak ok
A ¢+E uniplanar CPW-CPS 3 728 19 2(a)
o B}t CPW &¢l3} CPS 2k9le] Sl e
/4 22 9 AEHE AAE AE u#Hd 97,
air-bridge 2 £3& 7He+3] CPW-CPS H3o] A gth
ol WP FXE YUY XE FI29 FAWS
B w4 PR bEZ 7 g0 IFT
high-ZC B AA T F ol By 54 &

490

dr-bridge qﬁﬂe'- wave
dd shat ¢ub
027 A dd
(part2)

(patt).

(a) CPS-CPW W8 T2
(a) The proposed CPS-to-CPW transition structure

Insertion & return loss (dB)

-50
0 20 40 60 80 100
Frequency (GHz)

(b) Back-to-back &7 ZA3}
(b) The measured back-to-back results

J8 2. Aetd CPS-CPW +x
Fig. 2. The proposed CPS-to-CPW transition structure.

Bajed fEd P2 F Aok I8 20)
CPW-CPS W38 %9 2A3H back-to-back S-pa-
rameterg X Gth DCOJA 110 GHz7tA] 23 dB ©]
ato] Ael £A47 30 dB o]de) WAL &4 B
Atk

ols} 7Z+e o g HAFE CPS-CPW WIS o
2319 unilateral finline 732& RWEY T9#H-CPW
T2g #3402 dgsgn’ 19 38 94
H CPS-CPW W3S o] 8¢ S opa-CPW Hige] 7
Z %ot} Unilateral finline 725 A A g wlo]
AZ2EY-CPW W E3} o] EatadA CPS &
S Z Hug g2 A4 W} Q=g A
a3t



J8 3. CPS-CPW #3hg o] 843 w=uahCPW HE
TE

Fig. 3. The waveguide-to-CPW transition using CPS-
to-CPW transition.

oA Y 5E 2

AAE F /I 279 =9#-CPW ¥ 122
A &3] V-bandol Al AbetA 4(S-parameter) S =3

At Aol A& 72 %Z_—%a)r &40
< 58 71 e, BYYE AHGEHLH wlojaEA
EY-CPW HEE o] &3 712& 127 un FA L 7]
#E, CPS-CPW #3HE o] &3 72& 520 i 57
o] 71%E o] &3] AZEHTE g W A £4
o WE 727 TAY &Y, SRR WP &
A, B9 dolojo 97 £4Z 7)edgt £3] 520
me 71 /S A3 A KAA £do) 4 &4
of A & YIS A ALE ot 4 =5
F-CPW HE 72 A& A, 7|BAA Y fins} Ex}
B4 W78 HEE A semated chokeE AHE-3}
At} Serrated chokew= A/4 mlo]AZAEY 7k A
HEZ 745 RPN En@s 2713 ol
o] Foix|A 3, DColl M o] HEE A3
i o)A serrated chokeS AME-3 o] B
Ao 8 HEANT= 7S HE S o] YA e}
W] g ol
a9 4, 5= 7 i3 729 S49 4

A &4 £ Agjolth. AEH A A £
A7t ol th=2A vergEd olE F4o] H A
HA GE B oy} XF A2 Ao misalignment
50l dojuyr] mFoltt. npo] AR AEY-CPW W3
2 0] 48 A% 52~60 GHz T7H A 4HY &4 15
dB °]&}, §A} &4 15 dB o] 4] EAS BT} 1

V-band =3#-CPW & 2o tig A7

50 51 52 53 54 55 56 57 58 59 60
Frequency (GHz)

J8 4. vlo]A2AEY-CPW WL o] &3 129
4 A% 2 ANggoA 4%

Fig. 4. Measured and simulated results of the wave-
guide-to-CPW  transition using microstrip-to-
CPW transition,

o A

Insertion & return loss (dB)

50 51 52 53 54 55 56 57 58 59 60
Frequency (GHz)
8 5. CPS-CPW WS o]&3t 7z &4 A3}
2 A gHold A
Fig. 5. Measured and simulated results of the wave-
guide-to-CPW  transition using CPS-to-CPW
transition.

g 59 CPS-CPW W3S o] &3 Fxo 7% 58
GHz F-ZoA Su3t Siyol ZA ‘/]'B“]'ZH‘:F‘]
CPW Ziol3 Rl o3 A48 37 32 o
T9E AlEH IS E9) E}°]3}5’1‘;} I3 AA
T4 FH5 55 GHzoll A& FA ZAHA e

22 TS A8 53~60 GHz W ol AHY &4
1.9 dB o] 3}, ¥hAF 54 14 dB ©]4+e] A4S Holx
Ark 18 62 AFE F 744 g o E53-CPW

==

]_‘:_

hu

491



BEIEHKPERNGE B 168 5% 2005558

Sarated choke

J8 6. A% =ohd-CPW W7z AR
Fig. 6. The photograph of waveguide to CPW transi-
tions.

W8 729 Adolth. 24 B A 4o} Wl E ¢
3 Wz glojo] BYL 3R ¥ back-to-back O
= AASAG. @9 98 729 AolzE 224 10

x4 mm’, 7x4 mm’o)c},
N.Zd B

M denE st fgdre 25 78
3 s JM—CPW W T2E AR
= 71&e ¢8R Eui-nlo
iiiE% Lk % o] &3 Fzok B EXS
Holx CPS-CPW HES o]838 T 717 £REA
242} 127 i, 520 i S 9 $R719-S A3
Back-to-back 0. 2 A ztE F 7}x] P FRE A
g 23 rlo|ZZAEY-CPW MBS o) &3 7%
52~60 GHzoll A A €4 1.5 dB o]&}, WA} &
15 dB o|F¢] A< ¥AoH CPS-CPW ®dhg o
43 A% 3 F7HE A st 27 53~60 GHz
oA 4tel &4 1.9 dB o]}, ukA} &4 14 dB o| A
£ 4& F ANk

2 9+E 8}04 EEREER-ER RSN
25 ALAe £3@3 CPWE A$HOE AJL

2

O A= E X
9 &% EA

3= MMICE A& 5402 A4 + 0%

A & Ao Ao A A W3 TXE

o #4g BNT F Sl AVIE e
¥1g s

[1] T. Weller, L. P. B. Katehi, and G. M. Rebeiz, "High

492

performance microshield line components”, [EEE
Trans. Microwave Theory and Tech., vol. 43, pp.
534-543, 1995. '

[2] K. Herrick, T. Schwarz, and L. P. B. Katehi,

"Si-micromachined coplanar waveguides for use in
" high-frequency circuits", IEEE Trans. Microwave
Theory and Tech., vol. 46, pp. 762-768, 1998.

[3]1 S. C. Shi, J. Inatani, "A waveguide to microstrip
transition with a DC/IF return path and an offSet
probe", IEEE Trans. Microwave Theory and Tech.,
pp. 442-445, 1997.

[4] Michal Dyryk et al., "Shield microstrip aids V-band
receiver designs", Microwaves, pp. 77-82, Mar.
1982.

[5] J. de Mingo, A. Moliner, and A. Comeron, "Wave-
guide-to-coupled fin-line transition in KaBand",
IEEE Microwave Guided Wave Lett., pp. 363-365,
1996.

(6] BRAS, "Eotd W FXE ol 43 Ay 4%
72 A7, ALUIL 2
A=E, 19994,

[7] B. Bhat, S. K. Koul, Analysis, Design and App-
lications of Finlines, Artech House, 1990.

[8] C. H. Ho, L. Fan, and K. Chang, "Experimental
investigations of CPW-slotline transitions for uni-
planar microwave integrated circuits", IEEE MTT-S,

" pp. 877-880, 1993.

[9] K. Hettak, N. Dib, A. Sheta, A. A. Omar, G. Y.
Deliste, M. Stubbs, and S. Toutain, "New miniature
broad-band CPW-to-slotline transitions”, IEEE Trans.
Microwave Theory and Tech., vol. 48, pp. 138-146,
2000.

[10] M. Gillick, L. D. Robertson, "Accurate modelling
of an ultra-wideband MMIC CPW-to-slotline tran-
sition", JEEE APMC, pp. 279-282, 1992

[11] D. Prieto, J. C. Cayrou, J. L. Cazaux, T. Parra, and
J. Graffeuil, "CPS structure potentialities for
MMICs : A CPS/CPW transition and a bias
network", IEEE MTT-S, pp. 111-114, 1998.

[12] S. Sugawara, Y. Maita, K. Adachi, K. Mori, and
K. Mizuro, "A mm-wave tapered slot antenna with



improved radiation pattem", IEEE MTT-S, pp.
959-962, 1997.

[13] D. Cahana, "A new coplanar waveguide / slotline
double-balance mixer", IEEE MTT-S, pp. 967-968,
1989.

[14] P. C. Hsu, C. Nguyen, and M. Kintis, "Uniplanar
broad-band push-pull FET amplifiers", [EEE
Trans. Microwave Theory and Tech., vol. 45, pp.
2150-2152, 1997.

2001 2€9: a3ty AxE
&3 (334

20033 2€9: AMeistn A/NAF
B3 (FEAAD

120039 39 ~#A: Aguistw

; 71?.jTrE1+§}Er HRALA

F' [F HAZOH RF 542 44,

MMIC A7, RF MEMS

19979 29 Ntz W72

B (FA
199913 24€: MEtsta A7)1F

B (34

20049 949 MEiste AVIAF

Bl 58 (38AT)

Y . 200413 99 ~HA): University of Ca-
fornia San Diego, Department of Electrical & Computer
Engineering, post doctor.

T HAE0H 54 2ds, #3484 A9 A,

MMIC/OEIC M 47

V-band % 3}#-CPW ¥ x| 03 A7

[15] V. S. mottonen, "Wideband coplanar waveguide-
to-rectangular waveguide transition using fin-line
taper", IEEE Microwave and Component Letters,
vol. 15, no. 2, pp. 119-121, Feb. 2005.

f16] T. H. Lin, R. B. Wu, "CPW-to-waveguide transi-
tion with tapered slotline probe", IEEE Microwave
and Component Letters, vol. 11, no. 7, pp.
314-316, Jul. 2001.

1988 29: Mgty AxFe
(384

19903 29: v University of Mi-
chigan 271583} (F-3H44h

1994 29: ©] 3 University of Mi-
chigan A 7] 383} (F-3HeAh

. 19943 ~1996'3: Rockwell Interna-
tional Science Center, MTS

1996\ ~FA: Mgty A7 AFEH TSGR By

19993~ A: 339 Yuels FodFet g3

F HAEO0H MMIC A, 2euEs 32 2 A2d,
53542 2493, RF MEMS, Microwave cancer detecting

493



