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Abstract

A precision 50 ohm line 10 cm long was modified
by a #4-40 screw at its center. The screw forms a
capacitance to the center conductor and a resonant
circuit at 17.7 GHz. Evaluating the data with the
new MAMA program reveals parasitic of the screw
which form the resonance response.

Introduction

A screw in the outer conductor of a coaxial
line forms a capacitance with the center conductor.
At high frequencies, the length of the screw forms
an inductance in series with the capacitance. The
new “MAMA” program is used to create the time-domain
and evaluate the capacitance and inductance formed
by the screw in the coaxial line.

“MAMA” stands for “kJeasurement End ~icrowave
&nalysis” so it will be used also for the measurement
of the data to be analyzed.

Measurements

The MAMA program is used to make the measurements
using the HP-8409B Automatic Network Analyzer. A
full set of S-parameters are stored in a TEST file.
These measured parameters are corrected for both
generator and load (system) errors. Thus, the data
stored is free from test set measurement errors. The
analysis portion of the MAMA program can extract
and plot from these measurements the data required
to fully characterize the equivalent circuit.

The corrected S11 data is used to obtain the
input VSWR vs frequency as shown in Figure 1. The
resonant frequency is obtained from this plot using
the “MARK” feature. The VSWR at this point and
the frequency are printed below the graph.

The conversion of S11 data into the time-domain
is shown in Figure 2 where the “RLC” function has
displayed the estimation of the capacitance and its
location. The location of this resonant screw is
4.66 cm and its capacitance is .1558 pfd. The “RLC”
function has also estimated an impedance change of
50 to 52.88 ohms. This apparent impedance change
is due to the resonant parasitic associated with
the screw’s capacitance. The ringing displayed
beyond the location of the capacitance is due to
the resonance of the screw.

Using the switch option #2, the time-domain can
be reversed. This reverses both the parasitic
beyond the capacitor as well as the capacitor, making
the ringing reflections to appear before the capa-
citance. This reverse time-domain is shown in
Figure 3. The evaluation by the “RLC” function
gives the approximate same value for capacitance,
but with the imDedance change factor lower than
50 ohms and the’ location
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at”7.35 cm.
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FIGURE 1

“DEMO OF MRMR-1 FOR PLOTTING VSHR

SINGLE SCREW IN 50 OHM CORXI!=IL LINE

FREQUENCY

FREQUENCY ~
173S0. 76S 24.51

FIGURE 2
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<R) CFIP8C[TRNCE .1556 pFd
lMPEDIINCE CHRNCEFRcTOR? 1.058

FOR 50 Oh,S z. . 52. ee oh~.
LOCBTION .=IPPROXIW4TELY4.66 cm
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RI 1-REV-TIME CENTIMETERS

(R) C13PRC1TRNCE.1S62 PFd
lflPEDRNCE CU71MGEFRCTOR: .940

FOR 50 Ohms Z. . 47.39 OhmS
LOCFITION %WRO%lUflTELY 7.35 ,.

FIGURE 4

“DISPLACEMENT IN TIME TILL BOTH FOR14RRD
RND REVERSED TIME RRE IN RLIGNHENT”

RI I-REV-TIME
,$;[ 1-P+ 1-TIME

CENT It+ETERS

“DIFFERENCE IN TIME’

“RIPPLE DUE TO RESONflNCE”

RI I-DIF 6F7- CENTItiETERS

FIGURE 6
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355



This reverse time-domain is next shifted until
the capacitance is approximately at 5 cm. The

FIGURE 8

original time frame shown in Figure 2 is also shifted

to 5 cm and overlaid to form Figure 4. Thes two

time-domains represent the same value of capacitance
PEOM?TIIITE1,P1l-’:lEE!llltlL

with the parasitic on the opposite sides. Subtrac-
ting these two time-domains gives the difference in
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time shown in Figure 5. The reflections which appear REl~OVINC :.
from 5 cm to 12 cm are the difference between para-
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sitics and no parasitic. This represents the true
,, ,.,

parasitic without the capacitance. The reflections Yll .’ s

from zero to 5 cm are “FALSE” reflections and are
,.

;.
the parasitic reflections beyond the screw which now

.,
,’

appear before the screw when the time display is
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;.,. . .

-,
reversed. ,,,.,. . ..”
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These reflections from zero to 5 cm are erased 36 28 2? : 1i!

as shown in Figure 6. The reflections which remain
a

are now subtracted from the orginal measurements to ,.

obtain the capacitance without these parasitic reflec-
,,$ ] ,.

.,”:
tions as shown in Figure 7. The capacitance value is

‘.l:’
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now .1274 pfd and the impedance change factor is ,-’ 4
almost unity. This time frame, when de-convoluted,

> ,,

shows the admittance of the screw in Figure 8.
,.
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Conclusions
/~”,,,

8,,
By using the reversed time feature of the pro- ,.”

FULL SCflLER= .3 2; 12
gram, the parasitic produced by a discontinuity
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which appear after the discontinuity in time, can

be removed. Aligning the forward and reversed time-

domains and subtracting them removes the major

discontinuity. This leaves the parasitic beyond the

discontinutiy as reflections with false reflections

before the discontinutiy. These false reflections
are then erased and the true parasitic subtracted

from the original measurements to obtain purified

measurements without the parasitic parameters.
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