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Simple model of interdigital capacitors for microwave applications
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Abstract :

Conformal mapping based models are given for interdigital capacitors on substrates with a thin superstrate and

covering dielectric thin film. This model is useful for a wide range of dielectric constant and layer thickness. Interdigital capacitors

with finger numbers n>3 are discussed.
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Interdigital capacitor (IDC)= microwave integrated circuit
MIC)BIA A0l ABEE EEH2 AHMMAE AXZA,
integrated optical modulator (IO) deflector, acoustoelectronic
transducerSO0l 20| S8&= AXH0ICH,2] 22 2R8E
HME 0|28 0H0IZ 20 HEUA SHEGHS tunable X
£ MBI AoHA IDCE 0188 AKXt %0l S3RED
QLL IDCe =2 D=0 FAMM == filter, phase
shiter S8 AXE MAGII fcHAM AIE6t=0, EHR
o2 HZBEA0 lithographyE SHA LXHE RIETHAHLL,
LaAlOs, ALOs, MgOS® Z2 MRS (AN
BaSITiOs 2t ZE2 2AREM wAS SHAI|1D, I
lithographySE & SoHA AXE MZSIH SCh S &
0! 018510 A= simulation tolE2 S E I AN bt
2 AXE HESts 220 2 $= Yo HEo, 2
ST HZE I A0 ZRJHE SHIGIH 42X
Hzsots BR0H= 018610 € ©EOI U ,
E HMAEBEAZRH, RN REEE 8 = A
Ol UCH Ol 9EZ 2245101 fI8HAM  Conformal
mapping 20l MCIEACH 018 SoHA  Cartesian
coordinateE polar coordinates2 8t 0/2 P2HIHE! polar

coordinate® Cartesian coordinateZ HiZ = UCH 0l
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E&Z XIUE conformal mapping2 S4 % EAHEE 012
8tCt. Ol Conformal Mapping22 2 OIZ8t interdigital

cajpacitorE R ZM, UE FX2 |FIM &HUS It
= HIMAIEHS  AMEZdiol&d0ol  Jtsstth. 3,
transmission line2 ©P ZO0IEY LU= HMAME AL H

&0 R ESIH MEE = UCL  conformal mapping2 Ji

& 2 HH2 UBS+ZY interdigital capacitor? HIHAIE
A Y RTSE AHHSIH ASHONE & = Al= FHOI
Ct.
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conformal mappingS O|&%&! interdigital capacitor0ll CHAH A
g0l 2 & SHACH
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Conformal mapping & E Ot &2

OIZotH =L

o=u(X,y)Hjv(x,y)=exp(z)=exp(x+iy) (1)
12 Ao HHE OISHAM, 2T =22 AL JtehR
= FEHUOA A0 A8t FHMUS HIE HEE
QUCL f12 LHE partial capacitance HEE T &IGHA,
H HIHAIEA WHA AE 2 domain 20 ZXHol
HIMAIEIR 3018 AHABHIA HIMAIEA g, RESES
g & AN L § 08 12 2BE Il 7mEA
£ ZX5tD 1 2l 225 B3 X E XU interdigital
capacitor®] FXE UEIHCH f2 RZHAM 2 J1EHY
FEEE UEHUD, o= LdRENY SEES LIEHHCH
AA0A P8BS CUESIPXTUAM conformal mappingt&E 2 Ol
Bool flldE REE e2>e,00 DOHOF SO #2 FX
Ol hy 8 JIBUA SEHMXL &0 0IH, hhe /&
Mol =M, 2g= IDCS &= gap, 2s= IDCY &= E 0|
Ch.
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8 2. UEFXE2 HMZEE interdigital capacitor: a) ${0IA-

2 03, b) S0H =02

FingerJt 3204 Ol&Ql (n>3) X2 IDCS HMAIBEHAE
CrS3t 201 30HQ fingerBIA ZMGH= HIHAE A Co,
HADL SHEOM LME= HMAMEA C, 22l edge
HA 2Bl HIHAMEA C 8 USOUHAM DHE 5 U
Ct.

C= C3+Cn +Cend, (2)
K(k
C, = (1= 3600 —ra)
K(ko) (3)
elliptical integral ko, ko = CtSI+ 2L}
=s/(s+g) ko =[(1- k) “)
effective dielectric constant e, & CISF 2001 ol XICH
& —1 &y — €
£, =1+ L +gq,,
en qln 2 qZ 2 (5)

filling factor qin 2 Ct3 1t ZCh
g = Klkn) K(ko)
" K(k;,) K(ko) ©6)

osh2(-——”(s £2)) | ginn? (21 8),
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£ 0|25l simulatonS FOIRCL I8 38 /M
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A 2= Higt 20| h, 2K SHIt SHEN et
A HE IDCUHIA 2= HUMAIEAE BliEsE A
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=, JAD REM ¥ JIHoRe AS L0E fingerd
gapOll T2tA Z2tZICH Mt 2ARAHS SHE SIHA
I HL, finger2| gap2 ZAAZ2Z2M IDCS A HI
AMEAN ZFEM 2Hoto] A0 SUHESZ G &
H HMAIE A= SOt6tH S C
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2 AFlME 2= S X0 20l AEHD AU
& Interdigital capacitor X2 AIZH0IE M e SFE
B3I ACt interdigital capacitor® &8I RAGHAM 2t
8t simulation Q! conformal mappingZfHE 0/E3610],
AT H2 SM, finger gap, finger2 gapd finger 2
width HIS0H 8 AISdOI@E SollA, interdigital
capacitor®] HIHAIEIAE BIIAIZID Rt E LIS
Z SUots AN 2EE SHAIZHOE &t HE
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