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Electrical Length Review

360 f, physical length
cVv,

Electrical length (deg) =

Example:

* Operating frequency = 10.0 GHz

e Physical length = 3.0 meters

* Propagation velocity = 83% of the speed of light

« Electrical length = 43,392 degrees = 120.5 A
1 degree =23 PPM
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Phase Change vs. Temperature
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Inverse Electrical Length Temperature Coefficient...

Cable Dia: 0.190", PTFE Dielectric
g = 1.417 (Vp = 84%)
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Phase Hysterisis vs. Temperature
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Phase Change vs. Temperature

(phase matched assemblies)
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Phase Change vs. Temperature

(non-phase matched assemblies)
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Phase Repeatability vs. Temperature
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Practical Phase Tracking vs. Temperature

(Includes phase match + tracking + repeatability)
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Electrical Length Comparison of Dielectric

Technologies

Phase change (PPM)

" Full Density PTFE

\,,

Phase Change Vs. Temperature

Product Technology Performance Overview
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Electrical Length Comparison of Dielectric
Technologies

Phase Change Vs. Temperature
Product Technology Performance Overview

Low Density
"Microporous" PTFE
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Phase Repeatability

Phase Repeatibility vs Multiple Temperature Cycles
Oct. 5th 2012
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nase Tracking:
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Divergent Temperature Zones

TEmperature

. 42,7451
42,5915
42.4380
42,2844
42,1309
11.9773

11.8237

_1

. 11.6702
11.5166

"I Components are rarely at
the “same”
temperature...
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Two Phase Matched Cables: 4° C Difference In
Temperature

(Standard Full Density “Solid” PTFE)

Phase Tracking vs Temp
Diverging Temperature Zones
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Two Phase Matched Cables: 4° C Difference In

Temperature
(Standard Low Density “Microporous” PTFE)

Phase Tracking vs Temp
Diverging Temperature Zones
(x2°C)
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Two Phase Matched Cables: 4° C Difference In

Temperature
(Phase Track™ 210)

Phase change (PPM)

Phase Tracking vs Temp
Diverging Temperature Zones
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Two Phase Matched Cables: 4° C Difference In

Temperature
(Comparison of five dielectric technologies)

Phase Tracking vs Temp
Diverging Temperature Zones
(x2°C)
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LCombining Technologies

Phase Change Vs. Temperature
Combining Technologies
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LCombining Technologies

Phase Change Vs. Temperature
Combining Technologies
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LCombining Technologies

Phase Change Vs. Temperature
Combining Technologies
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In Conclusion:

Metal and plastic affects have opposite thermal
coefficients of electrical length and can be balanced

Practical systems often require much more than an
Initial phase match; they need to match at all
temperatures

Minor thermal variance can be the cause of larger
than expected phase variations

Multiple technologies are available to best fit the
application; sometimes a combination of technologies
can extend performance benefits
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