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Computer Program Descriptions .

Calculation of

PURPOSE:

LANGUAGE:

AUTHOR:

DESCRIPTION:

the S-Parameters of an Unsymmetric

Microstrip T-Juncticm

The program TSTRIP calculates the fre-

quency-dependent S-parameters of an unsym-

metric microstrip T-junction.

FORTRAN IV (for the Control Data Com-

puter Cyber 76).

W. Menzel is with the Department of

Electrical Engineering, University of Duis-

burg, Duisburg, West Germany.

T-junctions of different geometries are used

in a variety of microstrip integrated circuits.

Applying computer aided design methods, especially for higher

frequencies, the frequency-dependent behavior of the T-junctions

must be known. This computer program calculates the frequency-

dependent S-parameters of a T-junction shown in Fig. 1.

Dimensions and denotation of the junction ports in the computer

program as well as the reference plains (dashed lines) refer to

this figure.

The S-parameters are calculated using a waveguide model and

a mod6 matching method [1]. The waveguide model consists of a

parallel plate waveguide of width Wemand height h (h is height

of the substrate material) filled with a medium of effective

dlelect ric constant &.fl. Wefi and eCfi are frequency dependent.

For zero frequency. W.K(0) and e, fi(0) are calculated with ex-

pressions given in [2]. Dispersion characteristics are approximated

by analytical equations. For the dispersion of W,fi, the formula is

given in [3]. for the dispersiorl of Cefl, a formula similar to that

of Schneider [4] is used:

Wef(f) = w + (%(o) – w)/(1 +“fl~;)

with

j,= co/(2wJ~)

and

[

(WC)’+ 1 2
‘eff(~)=“’’’(0)J=@M)’ +A 1

with

~ = co/(6kv’7&r – l)w/h)

where w is the line width, h the substrate height, s, the dielectric

constant, and j“ the frequency. In the connecting region of the

junction, an equivalent dielectric constant is calculated [5] taking
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Fig. 1 Unsymmetric microstrip T-junction

LIST OF INPUT VARIABLES

Fortran name Dimension Type Variable Meaning

WI. W23 W3 cm Real ‘1, W2>‘3 Iinewidths

D cm ,, d offset of line 3

H cm >, h substrate height

EPSR ,, &r dielectric
constant

N Integer n number of higher
order modes

FANF GHz Real f, first-frequency
point calculated

FEND GHz “ f’ last-frequency
point calculated

DF GHz “ Af difference between
frequency points

into account the electric stray field only at those sides of the

region where no line is connected.

In the waveguide model, complete solutions for the electro-

magnetic field exist, and the S-parameters of the junction are

calculated using mode matching techniques. The resulting infinite

set of equations is truncated and solved numerically, Convergence

is good, and results of sufficient accuracy are obtained taking

into account only five higher order modes. Results have been

confirmed by experiments on Polyguide substrate material

(e, = 2.32, h = 0.158 cm, and h = 0.0794 cm) and alumina sub-

strate material (e, = 10, h = 0.0635 cm) in a frequency range up

to 12.4 GHz. For higher frequencies the validity of the expressions

for the dispersion of C,fl and WCRhas to be tested.
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