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Remove effects of discontinuities before processing data!
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Coaxial‐Microstrip Transition



17Copyright © by Jose E. Schutt‐Aine , All Rights ReservedECE 451

L1
CL1 CR2

L2
CL2 CR1

TL1
SMA SMA

In Out

Coaxial‐Microstrip Transition

TDR Plot

Equivalent Circuit



20Copyright © by Jose E. Schutt‐Aine , All Rights ReservedECE 451

High‐Frequency Characterization

Transmission-Line Scattering Parameters
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TL Extraction Formulas
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Low‐Loss Approximation
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Example: Category‐5 Cable (long)



25Copyright © by Jose E. Schutt‐Aine , All Rights ReservedECE 451

0

0.1

0.2

0.3

0.4

0.5

0.6

0 0.05 0.1 0.15 0.2

Category 5/ 1-meter

Simulation

Measurement

S1
1 

M
ag

ni
tu

de

Frequency (GHz)
-200

-150

-100

-50

0

50

100

150

0 0.05 0.1 0.15 0.2

Category 5/ 1-meter

Simulation

Measurement

S1
1 

Ph
as

e 
(d

eg
)

Frequency (GHz)

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

0 0.05 0.1 0.15 0.2

Category 5/ 1-meter

Simulation

Measurement

S2
1 

m
ag

ni
tu

de

Frequency (GHz)

-200

-150

-100

-50

0

50

100

150

200

0 0.05 0.1 0.15 0.2

Category 5/ 1-meter

Simulation

Measurement

S2
1 

ph
as

e 
(d

eg
)

Frequency (GHz)

Example: Category‐5 Cable (short)
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Cable Loss Model

Category 5 100      0.724 -0.165      15.38     0.482       0.2
24-Ga 100      0.678      1.157       29.03     0.593       0.1
Category 3 100      0.705      11.06       12.31     0.473       0.01  
SMA 50 0.700      0.113       7.94       0.415       0.2

Zo vro vrs Rs p fmax
()                         (m/ns)                   (m/ns-GHz)        (/m-GHzp)                                                 (GHz)
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Lossy Transmission Line
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