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Program for Processing Standing Wave Measurements

PURPOSE

LANGUAGE

AUTHOR

AVAILABILITY

DESCRIPTION

This subroutine processes standing wave measure-
ments with or without line loss on a transrnission-
line or waveguide load leading to its one-port char-
acterization.

FORTRAN IV.

J. W. Bandler, Department of Electrical Engirreer-
ing, McMaster University, Hamilton, Ont., Canada.

Listing included in this description.

The subroutine to be describedprocessesthe actual
experimental readings obtained from the well-

known slotted-line standing wave measurement of a transmission-line
or waveguide load and evaluates its one-port parameters. The load can
be assumed to be either a complex or purely imaginary function of fre-
quency and the measurements can be corrected for loss in the measur-
ing system which would otherwise result in underestimating the stand-
ing wave ratio at the load. Variable data set reference numbers permit
data to be read in or results to be printed out (optional) on any desired
1/0 unit.

The user calls the subroutine from his own program as follows.

CALL ONEPRT (F, Z, SWR, N, UL, FC,

TYPE, UNIT1 , UNIT2, PRINT)

The variables in the argument list are defined as follows.

F
z

SWR

N
UL

FC

OUTPUT VARIABLEX

array of frequencies in GHz calculated from the measured data
complex array of corresponding normalized load impedances
calculated from the measured data
array of corresponding voltage standing wave ratios calculated
from the measured data.

INPUT VARIABLES

the number of sets of data to be read by the subroutine
the location in cm of the load reference plane consistent with
the scale on the slotted line
the cutoff frequency in GHz of the waveguide (= O for trans-
mission Iinesj “

TYPE an integer which can be 1, 2, 3, 4, or 5 specifying the form of
the data and defining the type of calculations to be made by
the subroutine

UNIT1 an integer specifying the data set reference number of the
input unit

UNIT2 an integer specifying the data set reference number of the out-
put unit
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PRINT a logical variable; when .TRUE. instructs the computer to
print out results on the output unit; when .FALSE. instructs
the computer not to print out any results (which are essen-
tially contained in F, Z and SWR anyway).

The variables F, Z and SWR should be suitably dimensioned in the
calling program (the number is up to the user) and also the variables
TYPE, UNIT1, UNIT2 and PRINT should be appropriately defined.

TYPESOF MEASURED DATA

TYPE = 1 specifies that the load is expected to be purely reactive (i.e.,
VSWR = cc) so only positions about the standing wave
minima are to be processed.

TYPE =2 specifies that the load is expected to be complex. In this case
values of VSWR are to be processed as well as positions
about the minima.

TYPE = 3 is the same as TYPE =2 but the VSWR readings are in dB.
TYPE =4 specifies that instead of measuring the VSWR directly the

power ratio p in dB between the minimum and two corre-
sponding points about the minimum was measured. The
VSWR in this case is given by [1], [2]

{ exp (0.23026P) – COS’(d/&) }’/2_—— ——_— ——— ——— ——
sin ~d/&

where d is the distance in cm between the corresponding
points and &is the wavelength in cm along the slotted line.
This type is, therefore, particularly useful when the VSWR
is large, say greater than 10, and when direct measurement
may be difiicult.

TYPE =5 is the same as TYPE= 4 except that line loss is to be taken
into account for greater precision. Full details of the theory
and measurement procedure for this type have been pub-
lished [2].

PREPARATIONOF MIMW-IRED DATA

As shown in Fig. 1, integers are read by the subroutine in format 15.
All other numbers are read in format F1O.1 which, incidentally, allows
the decimal point to be placed anywhere within a field of 10 characters.

The subroutine will read N sets of data. Each set must be preceded
by a specification of the number of actual positions measured ( = 2 X the
number of standing wave minima); the number must lie between 4 and
24 incluswe. Following this line/card must be the actual readings in cm
(8 per line/card) working sequentially down the scale towards the load
without omitting any intermediate minima. If TYPE= 1 no further data
is expected for this set. If TYPE= 2 or 3 then as many values of VSWR
must follow on the next line/card as the number of minima employed
(for averaging purposes). If TYPE= 4 only one value of p is expected on
the next line/card. If TYPE= 5 proceed as for TYPE= 4 but an addi-
tional line/card is expected containing 1) the location of the attenuation
reference plane, 2) the slotted-line attenuation in dB/cm, and 3) the
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Fig. 1. FORTRAN Iv fistingof subroutine oNrrPRT.
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FLIJMAT (15)

SETS = RDNGS / 2

IF lktONGS .GE. 4 .ANO. R~DNGS .EL). SETS + SETS .ANO. RDNGS .LE. 24
X) GO TO 4

IF [PRINT) wKITE [UNIT2, 3)
F(jPl~AT (lOTHI$ NUMBkR (J* READINGs cANNoT ~E HANnLEDl]
GU T[”l 14

.

Obl) = SETS .NE. SETS / 2 * z
RtAO (UNIT1, 5) (X([), I = 1, RDNGS)

F[JF+MAT (8F1O.2)
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H = LJ.5 * [X(J - 1) + X(J))

U(l) =H

UTHE1l = UTHETA

AVLG = 2. * (U[
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uTHIT;i = lJL\Al:
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DLJVLG = (UTtlETA

IF ITYPE .(>T. 3

VSWR = 1.E4

IF (TYPL .[ti. 1
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VSWK = L).

+ H
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SETS
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If (TYPE .FQ. 3) VShR = EKI>(AVAL2 * VSWP.)

G( T1. 10
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Z(L) = CAPLX(O., – T)
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RL = O.

TL = 1.E4
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F(L) = S’JRT(FC
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Fig.2. Simple mainproWam forcalling subroutine owPRT, typical data andresults for TYPE= 2and TYPE=5 [2].

total attenuation between the above reference plane and the load refer-
ence plane. See [2] for details on the meaning of these values and
how to obtain them.

EVALUATION AND PRESENTATION
OFRESULTS

If PRINT= .TRUE. then the subroutine will print out results as
indicated in Fig. 2. Whenever the VS WR is greater than or equal to 104,
the load impedances assumed to be purely imaginary, the reflection
coefficient and return loss are taken as 1 and O, respectively, and the
standing wave ratio andtransmission loss are set to 1~ for convenience.
Otherwise, thecalculations aremade in the conventional manner [2].
The output variables F, Z, and SWR may, of course, be used in further
calculations which the user wishes to make.

The program has been tested on the IBM 360/65.
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Response Program for an Inhomogeneous Cascade

of Rectangular Waveguides

PURPOSE This package calculates the input admittance versus
frequency to an arbitrarily terminated inhomo-
geneous cascade of rectangular waveguides with or
without junction discontinuity effects.

LANGUAGE FORTRANIV.

AUTHORS J. W. Bandler, Department of Electrical Engineer-
ing, McMaster University, Hamilton, Ont., Can-
ada, and P.A. MacDonald, Numerical Applications
Group, Department of Electrical Engineering, Uni-
versity of Manitoba, Winnipeg, Man., Canada.

AVAILABILITY Listing included in this description.

DESCRIPTION This package of subprograms calculates the com-
plex normalized input admittance versus frequency

to an arbitrarily terminated homogeneous or inhomogeneous cascade
of rectangular waveguides operating in the HN mode. Discontinuity
effects due to small symrnetrica[ steps can be taken into account.

There is a LOGICAL FUNCTION subprogram (Fig. 1) which
tests constraints: CUTOFF (M, A, B, FL, FU, PRINT, UNIT,
BEWARE,RANGE, SMALLA, SMALLB).
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