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Analysis of the Characteristics of Uniplanar Transmission Lines using
the Finite-Difference Time-Domain(FDTD) Method

Ic Pyo Hong*, Byung JunJang**, Young Joong Yoon*** Han Kyu Park*** Regular Members

r §)

£ m=EdMe 3 ATEEEE o8t nlojazA~EYHR, £EHA2, CPWHR, CPSMRY E4&
(%i&)s}]*—iﬁﬁ‘:}. FrAAZRLZA velAR2ERA RS} CPWARE BAFAZIE €819 CPS)“jE-"“t
FHEIAAZDE AR T, FEAE ADEGH oY ADGAHE=EXE T Fo Flof B oA
&3 SAdvdae e Foedq EsE FEAULH. F3H AN RH AL o|8A A9 Ha
st A dA SRS FUAdAUT we & = A 29 FETAE ARG UL 2aFH2 dAd ¢ /&8 A

ABSTRACT

We have presented a full-wave analysis of planar transmission lines such as a microstripline, slotline, coplanar
waveguide(CPW)line and a coplanar strip(CPS) line by the finite-difference time-domain(FDTD) method. We have used the dis-
persive boundary condition(DBC) for microstripline and CPW line, and used the modified dispersive boundary
condition(tMDBC) tor slotline and CPS line as absorbing boundary condition (ABC). After the time-domain field distributions are
obtained, frequency-domain parameters such as the effective dielectric constant and the characteristic impedance are calculated
using Fourier transform. The results in this paper agree well with theoretical data of quasi-static anlaysis. Thus we expect that the

FDTD method is very useful for designing MMIC(Monolithic Microwave Integrated Circuit).
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Fig. 1. Planar transmission line configurations of com-
mon interest
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Fig. 2. Reflected waves vs. Absorbing boundary condi-
tions
(Solid line : Mur’s lst ABC, dotted line :
Superabsorption, dashed line : DBC)
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Fig. 3. Microstripline structure for the analysis
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propagation direction

a3 4. vlelAR2EF MRelMe Ex ¥ FRad 3794y
Fig. 4. Normailized spatial waveform of the Ex compo-
nent in Microstripline
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Fig. 6. Effective dielectric constant and Characteristic
Impedance vs. Frequency
(Solid line is the result of this paper, dashed line
is obtained from Getsinger's formula and dotted
line is from Jansen's formula. from the Ref.(3])
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Fig. 5. Normalized time waveforms of Ex for the
Microstripline at different z's
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Fig. 7. Characteristic Impedance vs. Frequency
(Solid line is the result of this paper, dashed line
is obtained from Getsinger s formula and dotted
line is from Jansen's formula. from the Ref.(3})
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Fig 8. Slotline structure for the analysis
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Fig. 9. Normalized spatial waveform of the Ex compo-
nent in Slotline
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Fig. 10. Normalized time waveforms of Ex for the
Slotline at different z's
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Fig. 12 Characteristic Impedance vs. Frequency
(Solid line is the result of this paper and dotted
line is from Cohn's formula. from the Ref.(20))
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Fig. 11. Effective dielectric constant vs. Frequency

(Solid line is the result of this paper and dotted
line is from Cohn’s formula. from the Ref.(20})
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Fig. 13. CPW line and CPS line structure for the analysis ponent in CPW and CPS line
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Fig. 15. Normalized time waveforms of Ey for the CPW and CPS line at different Z s
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Fig. 16. Effective dielectric constant vs. Frequency
(Solid line is obtained from FDTD anlaysis of
CPW line and dashed line is obtained from
FDTD anlaysis of CPS line, dotted line is
derived from the Ref.(22))
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(Solid line is obtained from FDTD anlaysis of
CPW line and dotted line is obtained from FDTD
anlaysis of CPS line)
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