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imposed upon the general configuration (Fig. 2) in order to take

into account the conductors:

&o —03 &~ —~ w.

This implies that kl = 1 and k~ = 1; the expressions (16) given

by Coen can then be found.

Without having to go into details, we would like to mention

the practical problems which are solved (in using the results

shown in Table I).

In a three-dimensional case, we studied the influence of an

upper ground plane and a medium of several dielectrics on the

elements of an equivalent circuit for discontinuities. The curves

obtained recover exactly those given in (3).

In the two-dimensional case, this generalized method of

images allows the propagation in structures shown in Fig. l(b)–(d)

to be treated [4]. Moreover, for coplanar conductors on a

dielectric substrate, the formulas of Table I can be considerably

simplified.

As an hypothesis, let .s2 = 83 (k~ = O). The configuration

[Fig. l(e)] can then be easily treated. The amplitudes of charges

decrease extremely rapidly as shown in Table II.

The geometrical configuration [Fig. l(d) ] allows a configura-

tion identical to the preceding one to be treated but sandwiched.

We can conclude that depending upon the chosen integral

representation, this method allows the two- or three-dimensional

case to be treated by avoiding the singularity of the point source.

This method is very interesting in solving open or semiopen

problems. Knowing Green’s function in a four dielectric medium,

a general program valid for most transmission lines used in

hyperfrequency microelectronics has been realized.
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The Locus of Points of Constant VSWR When

Renormalized to a Different Characteristic Impedance

J. A. G. MALHERBE

Abstract—The 10CUSof points of constant VSWR with respect to ass

impedance ZI, when measured with equipment of characteristic im-
pedance ZO, other than Z,, is found to be a circle that is easily constructed
on a Smith chart. The use of a transparent overlay with various such
circles converts any network analyzer with a Smith chart display to
read swept VSWR values to the new impedance.

In cases where the VSWR of a device is specified with respect

to an impedance 21 other than the characteristic impedance of

the measuring equipment Z. (50 Q), as is often the case with TV

antenna equipment or cables, the VSWR has to be calculated

from complex impedance measurements on a point-by-point

basis. Thus the advantages of having a network analyzer with a

sweep oscillator and Smith chart display are lost because the

normal constant VSWR circles would refer to 20 rather than

21. This letter shows that the locus of points of constant VSWR

to 21 are again circles, and that they can be very easily con-

structed, enabling the use of a transparent overlay and thus

regaining the original network analyzer advantages.
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Fig. 1. Smith cliart with circles of constant VSWR for an impedance of
z = 1.5.

Consider an impedance R + jlf, which has a constant VSWR

S, with respect to an

efficient is given by

therefors,

impedance 21 = ZZO. The reflection co-

R+jX– Z1
p=

R+jX+Z1

Iplz = @ – z,)’ + X2
()

S–12
(R+ ZJ2 +X2= ~ “

(1)

For any p = x + jy to another impedance 2.,

l+p Zol+x+jy
R+jX=Zo —=

l–p l–x–jy”
(2)

Separating the r~al and imaginary equations in (2), and sub-

stituting R and X as functions of x, y, and 20 into (1) yields,

after considerable manipulation,

(x – Xo)’ + y’ = a’ (3)

in which

S(z’ – 1)

‘0 = (Sz + 1)(Z + s)

Z(S2 – 1)
a=

(Sz + 1)(Z + s) “

(4)

(5)

Equations (3)-(5) are seen to describe a family of circles with

center points on the Smith chart real axis and offset a distance

X. from the origin, and of radius a. These circles intersect the

real-part axis of the Smith chart at points

rl = ZS rz = z/S.

Thus, given complex values on the 20 chart [values of S(2.)

alone will not suffice ], S(21) can be read off directly from the

constructed circles, shown in Fig, 1 for z = 1.5 and various

values of S.

Correction to “Efficient Calculation of Exact Group

Delay Sensitivities”

J. W. BANDLER, M. R. M. RIZK, AND H. TROMP

In the above paper,l on page 190, the following corrections

should be made.

Equation (15) should read

to match the sign convention given in Fig. 1. Consequently, (17)

is

aVaj

[1 [1

aOJ = _ ‘aj’ ,

dI~j Zbj’
a

(17)

It should also be noted that in (13), the G~’ corresponds to the

sensitivity component given by Bandler and Seviora,2 but with

opposite sign.
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