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Abstract

In this paper, we proposed a novel CB-CPW{Conductor Backed CPW) for suppression of crosstalk
caused by PPL(Parallel Plate Line) mode in the millimeter wave frequency. The proposed structure
is formed by the GaAs main substrate attached on the Si lossy layer. The PPL mode can be
suppressed by the Si lossy layer of conductivity o, and it reduces the crosstalk between the nearby
transmission lines. Using 200 um thick $i substrate of o= 30 S/m, as the lossy layer, the crosstalk
can be suppressed below -40 dB at 60 GHz. The proposed method is costly effective because
inexpensive Si wafer is gmployed to suppress the PPL mode, and it can be used in the various types
of millimeter wave applications.
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(a) Conventional CBCPW structure on the
100um height GaAs substrate.
(b) CBCPW structure for PPL mode suppres—
sion.

2. 29 A At

B =EAE CB-CPW &M shs PPL &
=5 Al Sl =41% o8 JHE SR
ol83lytt PPL m= Si 713 mAeAlel] 23l
A, ol T EASL JRE 24 3 A
g Ao sy 78 4 g

a8 4 B =5ei Ak CBCPW ol &Aal&o
23 Aekd Si ke #HA3HSurface Resistance)&
T3] A% 71 AdE dehd elnl rlgke] s}
whd-e A% A(Perfect conductor) ©]=, TEM =T
7b abEE AeE el o] 23 Gads )
w3 S =AZe] AAAM A (@9} el oF o
o F& = ole} o179 Alegke FHsbd 34
Age AN F ed, ol S Fe o7 S4S

=
By

129

(912)

A EAY oA i Billi
et
| |
a7 4. B4 A 712 i
Fig. 4. Basic concept of surface resistance.
£ = Viwplot jwe)
* 0'+j(06 (1)
{Clefm-y_ Cze—ﬁmw}
Hz — clev’ﬁﬁo(d+m5)'y+ cze*v‘mBJriws)x\’ (2)
G diauetee) - s
C, e (3)
Z, =R+ X,
_ A (4)
- o+ jwe / 1_82\/fwﬂo(d+ime)~h<,
Im. s 3 Z3f
1. PPL 2= A 94 24
B FRoxE PPL 2E=E 9Ask] $8lel =44
0% L S 7l $AB02A o)t 1
d) PPL 2rd] B35t S 7|3 SAEAL 7|3 &

A& Wabk ozl AMS Fahpel wlEb R wl- =
Zeizlc). weha, #H&e 4 dld £A5AS A7) 9
& Si 7]de] AAg =48-S 2 Ao] F83ich 1
2 5a), ez 100ume}t 200ume] FAE 7=
Si 7)ol o] 3 AEE Fuael BAEe] wal A
ARgE Zlolok &3}, ¥ 62 2} Tl gk &=
FA2 Wale] ope Hd T AL sHRE Sios)g
o] TAgolch

a3 5ellA A2

i

719 FA}

A A= O 3z



1%l b.

Fig. b.

Conductivity (S/m)

a8 6.

Fig. 6.

g 8 B

-

Surface Resistance Q)
8

-

19994 11R B TREHIGE

3

8

8

Surface Resistance (Q)

=
=

1000
Conductivity (S/m)

(a)

1500 2000

|
]

60 GHz

40 GHz

T 20GHz

100
Conductivity (S/m)

(b)

o

o

50 150 200

x4 A%

(a) hg=100um

(b) hs=200um
Surface resistance.
(a) hg=100um

(b) hs=200um

7000

Thickness (um)

EAZY FAd BE A
7% =AE

Conductivity of Si substrate of maximum
resistance by thickness of lossy layer.

)

=2

7+ Si

(913)

E£36% D ¥ 11 % 15
200um well FA7F 100um wiell H]sle] Fajgrol]
we} oF 3~6u) Z71ch zely, 23 6dlA] Fe
2 EAE A STl wet Ade] Harl He =
A 2 Fog o)dit} ulehx, AT Y
7188 T R3e] 48% A &g Adsfof k.
g, Farrh sohilel wEkA 3ol F48] S
B 4 gl o]ZRE &AL o8y EA Ui
o] ejn|eja} tjg o]gelld =P FEFE o
et

4 o e i‘ﬁ

2. PPL 2xel o3 41 o4

23 7(a),(b= Z2F 100umet 200um FAS] Si &
AFE S W EAEAES vebd Felet &
749 =AEL e FAZE 100um™ el 400S/m,

|

Conventional

—— FDTD !

Crossta(kiB)

Slow-wave

40 60 100

Frequency (GHz)
(a)

80

40,

T
= FDTD

e m FEM| >
-20| t

Convent;n_a’l— .______1/
/

30|

hg= 200 um
o =30S/m

—

Crossta(dB)

60 80
Frequency (GHz)

(b}
zo] A9 £41 54
(a) hg=100um
(b) hy=200um
Simulated property of crosstalk.
(a) hg=100um
{b) hs=200um

100

I

Fig.



16

200um®d @l 30S/mo]w, ztzke] A= 100um T
9] GaAsel FAE CBCPWe] £A1543} A4 wlis]
sl zhzke] FFellA A Fapp ol
-30dBe} -45dB ol3lE, dwkzel CBCPW FZof ¥]
slo] 60GHzellA 242t 4dB, 22dB9) #4174 AHAE
2ok 2dd, 23 7(a)9] A 40GHz ©]3ke] Fu}
|4 EAEE FAFYS gie) FAle]l 100um 719
GaAs 7]84Fe] dHFAEgl FzellAje] EAln 23]
Z A% 2 F ok ol AR =AHEE R 9 &
A Fag o]t Slow-wave FE7b WAsl= 7o
2, o] mrof o3 oA]Y] tii-Po] =g 022
AAE GaAs 7|Ho R Eisle] QIAZE AbxFe)
iz AgEr) wjelny™,

T AlL

LR AN

V. & 8

E =olMde delvlelg e CB-CPWEFE]
o7}l PPL 2xol 23 BABA-E Aapdor o
AZ 4 gl S AkElglnh Ak F2= GaAs
71kl =¥ Si 7|e ¥-3sle] PPL 22 Si 7]
7Y EA&A AEE o)Edld Al ZeE,
200um®] A9} 308/me] EAEE 24 Sio71HE
A3 A% FAS Fulr 60 GHz o4 -45 dB o)sl2
A 4 e st

B T2 A7 Sio7|ehe EAF0 R o] g3l
A adAor ARG 4 glenz ArtA
MIMIC AAE Z3A7E o] Sgol o843
£ AHeg 7lvgch

-

L

i
aFA

%9l

o

b

e

Mo

[1] Peter Russer, “Si and :SiGe Millimeter-
Wave Integrated Circuits,” [EEE Trans.
Microwave Theory and Technigues, vol.
MTT-46, pp. 590-603, 1998.

Yuu Watanabe, “A Flip-Chip MMIC Design
with Coplanar Waveguide Transmission Line
in the W-Band,” IEEE Trans. Microwave
vol. MTT-46, pp.

(2]

Theory and Techniques,
2276-2281, 1998.

K. Beilenhoff and W. Heinrich, “Excitation
of the Parasitic Parallel-Plate Line Mode at
Coplanar Discontinuity,” Proc. IEEE. MTT-S

[3]

MIMIC & CB-CPW H44d29

(914

4

(6]

[7]

[81]

[9]

{101

[11]

[12]

(13]

A9 oA Wy

Digest, pp. 1789-1792, 1997.

W. Heinrich, A. Jentzsch, and G. Baumann,
“Millimeter-Wave Characteristics of Flip-
Chip Interconnects for Multichip Modules,”
IEEE Trans. Microwave Theory and Tecriques,
vol. MTT-46, pp. 2264-2268, 1998.
F.Schieder, H. Heiliger, W. Heinrich,
“Coupling between Neiboring CPW's in
MMIC’s,” IEEE. MGWL, Vol8, pp.
290-292, 1998. . )

Kwok-Keung M. Cheng, “Effect of Conduc-
tor Backing on the Line-to-Line Coupling
between Parallel Coplanar Lines,” IEEE
Trans. Microwave Theory and Tedhniques, vol.
MTT-45, pp. 1132-1134, 1997.

D. R. Jahagirdar, R. D. Stewart, “Nonleaky
Conductor-Backed Coplanar Waveguide-
Fed Rectangular Microstrip Patch Antenna,”
IEEE. MGWL, Vol.8, No.3, pp.115-117,
March 1998. ,

Nirod K. Das, “Method of Suppression or
Avoidance of Parallel-Plate Power Leakage
from Conductor-Backed Transmission Lines,”
IEEE  Trans. Microwave Theory and
Techniques, vol. MTT-44, pp. 169-181, 1996.
Y. Liu, K. Cha, T. Itoh, “Non-Leaky
Coplanar (NLC) Waveguides with Conductor
Backing,” IEEE Trans. Microwave Theory
and Techniques, vol. MTT-43, pp. 1067-
1072, 1995.

David M. Sheen, Sami M. Ali, Mohamed D.
Abouzahra, Jin Au Kong, “Application of
the three-dimensional Finite-Difference Time-
Domain method to the analysis of planar
microstrip circuits,” IEEE Trans. Microwave
Theory and Techniques, vol. MTT-38, pp.
849-857, July 1997.

Allen Taflove, Computational Electrodynamics-
The Finite-Difference Time-Domain method,
Artech House, 1995, pp. 59-80.

H. Sobol, M. Caulton, Technology of
Microwave Integrated Circuits, pp. 36-43.
H. Hasekawa, M. Furukawa, H. Tanai,
“Properties of Microstrip on Si-SiO2 System,”
IEEE Trans. Microwave Theory and Techniques,
vol. MTT-19, pp. 869-881, 1971.



19994 118 BFLE&HCH

P4 BPEER)
19759 749 1994, 19989 <5t
st A5 EEst 29 WA okl
. Askpolst e, Fa
Pobe 2uFol ¥4 Y 27
F3 A4 5

& RPERR)
1998 obFeRsta Hherl AT
3 291(FAHAD, 1998 ~ 2
obFefsta st AAFE o
Ay AT TR 21
S/zuFs 2 AAA A

A

S I |

(915)

#36% DR £ 1%

17

F 8 X(E®A) F 6% DR F O 2K

WA olroistL AAEEY s



