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A Study on RF Characteristics of Transmission Line Employing Inverted Periodically Amayed
Capacitive Devices for Application to Highly Miniaturized Wireless Communication system on

MMIC
Jeong-Hoon Kim' - Jang-Hyeon Jang2 - Young Yun'

Qok B =Fo| A= MMIC(Monolithic microwave integrated circuit) JollA 24 F4 B2 A|2=EHoAe &8 93
e o] Fr|dos wixE S AAE o]83 HAEFHZ(IPACD, Inverted Periodically Arrayed Capacitive

Devices)®] RF 545 ATF3Isith &4 A3, & w=ioA Atsh= whdE Jeo] Fr|40=2 wixsd &34 2xE
o]-&3t MEHRE 7|E9] nlo]laR~EH ﬁ%\"‘*ih ARado] 11.85%= dabde] Aes B, Asds, i #
A& 7|E] AFAR vjste] A3 =2 ZAE 2T} PACD(periodically arrayed capacitive devices) 41 =5-30]

8] AIAl0] 1410 GHzol A 22.6% 4% AAF ST B3 IPACD A2 7%2] 571825 closed-form W48 Eako]
o2 o= M on, AAARl qAFe] uE 7HAE= 12k FHUFeA 9 Ak FirE 129.2 GHz=E YER %
dE HoFATh

FA|o]: Radio frequency, A A%}, A2, FAEAA 28 Monolithic microwave integrated circuit

1

Abstract: In this paper, we studies on the RF characteristics of the transmission line employing IPACD (inverted periodically
arrayed capacitive devices) on MMIC (monolithic microwave integrated circuit) for application to wireless communication
system. According to measured results, the novel transmission line employing IPACD showed a wavelength much shorter than
conventional transmission lines. In addition, the IPACD structure showed an effective permittivity much higher than conven-
tional ones. We also extracted the bandwidth characteristic of the IPACD structure using equivalent circuit analysis. According
to the results, the cut-off frequency of the proposed structure was 129.2 GHz.

Keywords: Radio frequency, Capacitive devices, Transmission line, Wireless communication system, Monolithic microwave in-

tegrated circuit
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Figure 1: (a) A structure of transmission line employing pe-

riodically arrayed capacitive devices. (b) A structure of
transmission line employing inverted periodically arrayed ca-
pacitive devices. (c) A crosssectional view of X-X direction

of inverted periodically arrayed capacitive devices.
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Figure 2: Measured wavelengths of IPACD, PACD and con-

ventional microstrip line.
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Figure 3: Insertion loss of IPACD, PACD and conventional

microstrip line.
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Figure 4: Effective propagation constant of IPACD , PACD

and conventional microstrip line.
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Figure 5: Effective permittivity of [IPACD, PACD and con-

ventional microstrip line.
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Figure 6: Equivalent circuit of the transmission line employ-
ing IPACD.

L 1, &= 7247 ULMe] %3} Zol &
FMRol NgZES Jdujsly = A%
Atole] 7+AS yebdity, w3 dix SIN ZE

vheba, e A
ARl age=
o 7%

o u) ST}, Equation (6)°] Cyol (i

G o] £zt olfr= 7]
A AFAIR 2 Aol A EE HAPAY wolth
[6][7]. Figure 72} Figure 8-> &= =<-°l 4| A<t} IPACD
TZ AFARE Akt A =49 574X 9 Equation
(3 - 10)= o] &3 AL o] nHlw AFolr}. ofgfe] 19
o & 4= gl%o] F34= 0 ~ 10 GHz YA IPACD
o] QdAtet AYPEAE AL Apol7t fle

~

Tow

l
L= [O 1255+0. O26><( W) 0.0415 %<

1, 1\
G, = [0.45—0.2x(6)+0.25x(6) ](pF) (@)

oAz Yol ets A #1398 A1E(2015.1)

83 AFHR RF EA A AT

2
C, = [0.0170.77x 1072x (fi—)+ 0.3 107°x (;—) }(pF) @)
R, = [—0.58x( lW)Jro.ﬁos} () ®)
2
R,= [1.870.38>< 7| T0:608x z ](Q) )
h h
I, 2
ngl—o.1+30x T [F15x| =] | (nd) (10)
c h
m1
freq=8.000GHz
200 —phase(St2;1)=-82:851
2
freq=8.000GHz [ Measured

v Estimated

100 " phase(IPS20 4A.S(1,2))=-121.839

y

phase(Measurement(2,1))
phase(Estmation data(2,1))

N
=3 o
IIII?IIIL

8
o
—_
ro
w
I
(4]
o
~
o]
(<]
—
o

freq, GHz
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mission line employing IPACD.
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Table 1: Passband and stopband of the transmission line em-
ploying IPACD.

Ist passband | 1st stopband 2nd passband
(GHz) (GHz) (GHz)
f <1292 |129.2 - 1312.5| 1312.5 - 1320.8
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