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Abstract

A Study on Characteristics of Coupled Line Employing
Periodical Ground Structure on GaAs MMIC

In this study, using a periodical ground structure (PGS) on
GaAs monolithic microwave integrated circuit (MMIC),
transmission line with a high 1isolation characteristic was
developed for application to compact signal/bias lines of highly
integrated MMIC. And the origin of the high isolation
characteristic was theoretically investigated. The high isolation
characteristic was originated from a resonance between
adjacent microstrip lines employing PGS. With only a spacing of
20 um, the coupled microstrip line employing PGS showed an
isolation value of -47 dB at 60 GHz. On the other hand, the
conventional coupled microstrip line should be 2000 pm to
obtain the same isolation characteristic with the PGS. The
frequency range for high isolation was easily controlled by
changing the PGS structure. Above results indicate that
microstrip lines employing PGS are very useful for application
to compact signal/bias lines of highly integrated MMIC requiring
a high isolation characteristics between lines. In addition,

equivalent circuit employing closed-form equation for the
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coupled line with PGS was also extracted.



Z < SoC (System on Chip)3tel wp& wbr|e] A3}, 18243}
7F RF ©@27] Aol A Q-5 a1 a1, RF @E7] Ao A9 RF &

-
=
AL
)
AL
)
)
N
Mo
P>
)
o
rlo
L
fu
N
1o
)
I
o
s
)
ol
lu
Mg

Qgolow wsof an], o Ael wed AHFz A Ao 28
Zold] oA A4 2 galadel B A(1][2]. o =

100 ym T GaAs 7|3 AollA 20 yme] A= Z& VA= 7|&
o] mlelaRAEY Aro F-[3], 60 GHzelM -20 dB o] 4
AEARNES A7) sl = AAS AZE Alole] IHA] 140 pyme]’do]

sjojobst kM, ol RF % Alo|2% A F7A71E 29 F9 3

o= F714 HAFZE, =, periodical ground structure

_3_



o]

=
=

(PGS)[41]

RS EEPN

ks
pud

&

o]

7} 3=
rlolAmAEY A= o

=
=

T3k, PGS

sttt

gl
=

2 FxE5 )

g ol gste] o

=S
[€)

o 719%

s 7t3l

Els

Els

°]-&

}eith, 18]3 PGSE

S

it

—_
o

Z 2 closed-form F41& 3



A 2 F PGS AR9 7|E Fxo EA

Line

'« | GaAs

GND metal

1% 2.1 Conventional microstrip line structure
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a3 2.2 (a) PGS structure, (b) A cross—sectional view according to

X-X direction, (c) A cross—sectional view according to Y-Y

direction
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1% 3.1 (a) Top view of the coupled microstrip line structure

employing PGS.

(b) A cross—sectional view according to X-X direction
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1% 3.2 Equivalent circuit for a unit section of the adjacent two

lines of coupled microstrip employing PGS.
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1% 4.3 Measured isolation characteristic Siz of the coupled
microstrip line employing PGS and conventional coupled microstrip

line.
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microstrip line employing PGS with various values of 7.
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the coupled microstrip line employing PGS ( 7= 20um )
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