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A Low Loss and Short-wavelength Transmission Line Employing Inverted
Periodically Arrayed Capacitive Devices and Its Application to

Miniaturized Passive Components on MMIC
Young Yunt

o £ &
£ EARE M7 Hstd, gabd EAdo] Sl Inverted PACD FEE Attt Inverted
PACD =739 £454L Fa e PACD 729 Hlaste] ®R /A Eglon, FAA SR Ml A
o] 71X+ Inverted PACD AZ 1% &4EAL 4GHzA A 0.41dBe]t}. 18]3 47] Inverted PACD
MZ2HZE Fue mo|laZ2EY AR dupd EA4S HAFon, 2AHoZ FHe ALHA=R
2] 11.85%Z FFo] & H4HAT MMICE 248 FEAAEAY 287154S A 10}71 23t

o o=

i
rl
>

Fo| A= 7]1=2] PACD (Periodically Arrayed Capacitive Devices) A Z1+Z27F 7= 2L &

> ko

o, Inverted PACD ﬁi%ze o] &3t GaAs MMICAY] A3 X~ W72 Az 2 =Asict 1 2
3} Inverted PACD A EFXE o] &3le] A1 %3 Judx W79 27)E 0.012 mm™olH, EH2 99
H2x W3] 3719 1.7%9 Ud g AA AT 7] dEEs M3 2.25~6.5GHz tl YA -10dB

ola} WAt} -1dBo) kY] Ajledl £ FE e RF SA4S HoFgith
FAlo] : A=, @y, MMIC, PACD, A$A=R

Abstract: In this study, we propose a novel transmission line employing inverted PACD (Periodically
Arrayed Capacitive Devices) for application to a development of miniaturized passive components on
MMIC. The novel microstrip line employing Inverted PACD structure showed a loss much lower than
conventional microstrip line. Using the inverted PACD structure, we fabricated a miniaturized impedance
transformer on MMIC. the size of the impedance transformer was 0.012 mm’, which is only 1.7% of
conventional one. The impedance transformer showed good RF performances in a frequency range of
2.25~6.5 GHz.

Key words: Low loss, Short-wavelength, MMIC (Monolithic Microwave Integrated Circuit), PACD (Periodically
Arrayed Capacitive Devices), Transmission line
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Figure 1: (a) Structure of conventional microstrip line
(b) its equivalent circuit
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Figure 2: (a) The structure of microstrip line
employing PACD, (b) Top view of microstrip line
employing PACD, (c) Cross-sectional view according
to X-X direction
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Figure 3: (a) The structure of microstrip line

employing Inverted PACD, (b) Top view of microstrip
line employing Inverted PACD, (c) Cross-sectional
view according to X-X direction
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Figure 4: Insertion loss comparison of microstrip line
employing PACD and Inverted PACD structure
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Table 1: Insertion loss of transmission lines with a
length of A4

3GHz | 4GHz | 5GHz | 6GHz | 7GHz
Conventional
microstrip | 0.8 dB| 0.70dB | 0.65dB | 0.62dB | 0.61dB
line
Conventional | 1.17 1.08 1.14 1.21 1.32
PACD dB dB dB dB dB
Inverted 0.47 0.41 0.52 0.73 1.10
PACD dB dB dB dB dB
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Figure 5: Wavelength comparison of Conventional
Microstrip  line and microstrip line employing
Inverted PACD structure
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Table 2: Size of the impedance transformer
employing Inverted PACD structure and conventional
one

w N4 SIZE
C tional
OVERIomat g 15mm | 4.7mm | 0.705mm’
microstrip line
Inverted
PACD 0.02mm | 0.6mm | 0.012mm’
microstrip line
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