TECHNICAL NOTE / 1062

The CenterConductor DielectricCoating
From The Inside Of The Cored End Of CATV
Semiflex Cable At The Cable-Connector Junction

OVERVIEW

With the advent of 1GHz cable, impedance variations at the
connector interface that were not a problem to 600MHz
should be re-examined for 1GHz applications. One such
impedance variation is due to the dielectric coating that
remains on the cable center conductor after the cable is cored
out. This technical note provides the theoretical return loss
versus frequency to 1GHz of the cable-connector junction.

CABLEPREPARATION

Coring

Connectors for CATV type semiflex cables have integral
sleevesthatfitunderthe cable’s aluminumtube outer conduc-
tors. In order for the sleeve to fit, the dielectric between the
cable’sinner conductor and outer conductor mustbe removed
with a coring tool. The tool has a worm with a cutting edge
thatbores outapproximately 1inch of dielectric fromthe end
of the cable. There is a hole in the worm of the tool for the
center conductor ofthe cable to passthrough. Theholein the
worm is larger than the center conductor so that the center
conductorwillnotbe scratched, scored or twisted in any way.
However, because the dielectric is bonded to the center
conductor, alayer of dielectric remains behind after the coring
operation.

Center Conductor Coring

The exposed center conductor that extends from the end of
the outer conductor can be cleaned with a plasticimplement
so that electrical contact can be made with the seize basket
ofthe connector or the seizure screw inside the amplifier or
tap. The center conductor inside the cored out tube cannot
be easily accessed and typically is not cleaned.

RETURNLOSS

Measurement Versus Calculation

With the advent of 1GHz cable, a question arises about the
effects of this layer of dielectric on the performance of this
junction. The coating of dielectric will have a different
impedance from the adjacent section without the coating.
To determine the effects of such an impedance disconti-
nuity, the return loss of the junction should be measured
with and without the coating. Return loss measurements
of this type are sufficiently difficult to warrant another
approach. From a theoretical standpoint, the impedance
changesthrough the junction can be calculated based on
the dimensions and propagation velocities at each point.
From these impedances, their corresponding reflection
coefficients can be determined and a first order approxi-
mation of return loss versus frequency can be calculated.

From the dimensions of a typical 0.750 inch cable-con-
nector interface, the impedance is calculated at each
point along the connector as shown on the following
page. The impedance of the connector and amplifier is
based on their published return loss values. The ampli-
tude of the first order reflected wave is developed as a
function of the reflection coefficients of each junction.
The sum of the reflections at the reference plane is then
calculated versus frequency and plotted.

DISCUSSION

Thefollowing graphs show the theoretical first order return
loss characteristics versus frequency of a cable-connector-
amplifier housing. Amplifier housings typically have 18dB
minimum return loss which can be translated into an im-
pedancethatisabove and below 75 ohms. One set of graphs
reflects a high amplifier impedance, one set for a low
amplifierimpedance and one setfor an amplifierimpedance
ofexactly 75 ohms. The connector body isassumed to have
a30dB minimum return loss which again implies the pos-
sibility of a high or low impedance. Each set of graphs
includes a high connector impedance, a low connector
impedance and aconnector impedance of exactly 75ohms.
This makes 9 possible combinations of amplifier-connector
impedance combinations. Finally, each graph has a solid
line that correspondsto dielectric or fuzzremaining on the
center conductor inside the cored outer conductor and a
broken line curve that corresponds to a clean center con-
ductor inside the cored cable.

Aslong as the thickness of the center conductor coating
doesnotvarytoo much from one coring tool to the next and
the relative dimensions of the components stay approxi-
mately the same from one size cable-connector junction to
thenext (with the possible exception oflongitudinallength),
the result should be very nearly the same for all semiflex
cable-connector junctions. The length of the connector is
importantin the analysis, soits absolute size rather than its
relative size should stay the same from one connectorto the
next for the results to be the same.

CONCLUSIONS

The following graphs show that dielectric inside the
cored end of the cable has theoretically very little effect
on the returnloss ofthe junction and can be disregarded
for all practical purposes. If the return loss of the con-
nector junction becomes more important in the future,
perhapswith more stringentrequirements of HDTV, the
direction should be toward improving the impedance of
the amplifier housing. Even ifthe amplifier housing and
connector were made to be perfectly 75 ohms, cleaning
the center conductor inside the cored outer conductor
will have very little effect.
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Figure 1. Return Loss vs Frequency
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Figure 2. Return Loss vs Frequency
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Figure 3. Return Loss vs Frequency
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Figure 4. Return Loss vs Frequency

Figure 5. Return Loss vs Frequency

Figure 6. Return Loss vs Frequency
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Figure 7. Return Loss vs Frequency
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Figure 8. Return Loss vs Frequency
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Figure 9. Return Loss vs Frequency
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Z, =58.34Q-96.50Q (amplifier housing with 18dB RL)
Z, = 70.40Q-79.90Q (connector ref impedance with 30dB RL)

Z, = 7864Q D =0.612, d=0.165,

Z, = 76.12Q D, =0.612, d, = 0.215,
Dy = 0.215, dj, = 0.171,
D= 0.171, d,.-0.165,
Dy, = 0.680, dj, = 0.171,
Dy =0.171, dg,=0.165,

N
(S
I

74.3Q

Vv, =1
V=10  Z,=62.760
Vs =0.87 Zy=11.95Q 5 7612
Vg =0.66 Z.=141Q

Vg, = 0.88 7 = 72.89Q

743Q
Vg, = 0.66 Z, = 1.41Q
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