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Erratum

Comments on “Reconstruction of the S-Matrix for a
3-Port Using Measurements at Only llvo Ports”

James C. Rautio

The author of the above letterl is to be complemented on finding a

closed form solution to the set of bilinear transforms which transform

correct S-parameters of a three-port device into the imperfectly termi-

nated two-port S-parameters usually measured [1]. However, readers

of his paper might also benefit from work previously published in

thk area.

Specifically, in [1], an iterative algorithm solving the same set

of equations is presented. In addition, the algorithm is extended to

N-ports, with the equations for four-port measurement given in the

paper. However, more than four ports, while theoretically possible,

does become cumbersome when approached in this way.

However, [1] also presents a closed-form approach that does not

face the limitation of the bilinear transform approach. Rather, the set

of measured two-port data are converted to Gamma-R parameters

(introduced in that paper), which are similar to S-parameters nor-

malized to the impedance of the imperfect terminations used on each

port. The complete IV-port Gamma-R matrix is assembled from the

measured two-port Gamma-R parameters, and then it is converted to

50-Ohm normalized S-parameters. This algorithm is closed form and

is easily extend to any number of ports in practice.

In addition, no work on multiport microwave measurements can

be complete unless it at least also mentions the extensive pioneering

work of Tippet and Special [2].

Author’s Reply by Marat Davidovitz

I would like to thank J. C. Rautio for pointing out the additional ref-

erences. They are undoubtedly of great interest to anyone concerned

with measurements of multiport components.

However, it should be noted that the technique presented in

the letter under dkcussion is distinct from those outlined in the

comments, as well as that of another recently found article [3].

Specifically, the latter require measurements on all possible two-port

permutations, and all device-ports must be outfitted with transitions

to the network analyzer. In some sitnations these requirements may

lead to calibration difficulties, particularly if the device ports are in

different transmission media. This is exemplified by a waveguide-

to-microstrip power divider, which served to motivate the work

presented in the letter. It was found that the preferable measurement
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technique for that type of device is one that allows only two specific

device ports to be connected to the analyzer, while several known

terminations are attached to the third to generate the needed data. In

the example cited, this approach facilitated the calibration needed to

remove the effects of the coax-to-microstrip transitions.
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Comment on “A Simple Way to Model
Curved Metal Boundaries iin FDTD

Algorithm Avoi{ding Staircase Approximation”

T. Weiland

The triangular subdivision of mesh cells as described in the above

letterl were first published (to the author’s knowledge) over 15

years ago [1] in the context of a frequency-domain method. This

improvement has been proposed for time-domain computations with

particle beams [2] and used in numerous publications for two-

dimensional, 2.5-dimensional, and three4mensional computations

for static fields, eddy current fields, high-frequency fields and, last

but not least, for time-domain fields (see, e.g., [3]-16]).

Furthermore, the triangular subdivision is not only applicable for

metallic boundaries, but :also for any type of material boundmy.

The formula that have been published many times and have for

over 10 years been realized in a commercial software package are

now in use in over 25 countries [17], [18]. In various application

papers as well as in the demonstration exanmples of these software

packages [17], [18], examples are presented showing the advantage

of using graded meshes combined with triangular subcells.

Manuscript received September 11, 1995.
The author is with Fachqebeit Theorie Elektromagnetischer Felder, Tech-

nische Hochschule Darmstadt, D-64289 Darrnstadt, Germany.
Publisher Item Identifier S 1051-8207(9)02083-1.

‘P. Mezzanotte, L. Roselli, and R. Sorrentino, IEEE Microwave Guided
Wave Lett., vol. 5, no. 8, pp. 267-269, Aug. 1995.

Manuscript received November 15, 1995.
The authors are with the Insitute of Electronics, University of Perrrgia,

S. Lucia Canetola 1-06131, Italy.
Publisher Item Identifier S 1051-8207(95)02083-1.

1051–8207/96$05.00 01996 IEEE



184

Authors’ Reply by P. Mezzanotte and L. Roselli

Dr. Weiland’s Comment is concerned mainly

two points:

with the following

1) The previous use of triangular cells in the finite-difference

method and

2) The applicability of triangular cell approximation to material

boundaries in addition to metal boundaries.

We observe that

1) Triangular cells have already been used in the past. Actually,

to our knowledge, they were used in 1968 by Beaubien and

Wexler [19], 12 years before Weiland’s paper [1] (in German).

2) The applicability of the triangular subdivision to other material

boundaries such as curved dielectric interfaces has been pointed

out in the Conclusions of our letter.

The originality of our letter does not consist, therefore, of the use

of triangular cells, but resides essentially in the following points:

.

.

●

The general formulations for the simulation of slanted walls

(see for instance [20] of this Reply or [3]-[7] in our letterl )

have been specialized to a very simple and efficient formula for

metallic walls laying across the cell diagonals. This formula has

been expressed in the conventional Yee’s notation, suitable for

computer implementation.

A specific example has been used to compare the formula

with the conventional staircase approximation to quantify the

consequent improvement in accuracy.

Finally, the main novelty of our letter consists of the combination

of the triangular subdivision with a suitable graded mesh such

that the mesh nodes lie on the metal boundaries. Observe that

in the case of a cylindrical boundary, this approach yields an

approximation of the circle with a regular polygon. In this man-

ner, an accuracy improvement better than an order of magnitude

has been achieved with respect to finite-difference time-domain

results recently published in the literature ([10] in our letter).

As a final remark, we have looked through the whole list of

references of Dr. Weiland’s comment to our letter. We were unable

to locate any mention of the combined approach proposed in our

letter in any of the papers we could find (some of them are not easily

accessible; some have not been presented in the open literature, but

are manuals of a commercial package).
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