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Formulas	implemented	in	the	modern	Vector	Network	Analyzers



Example: capacitor
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Measuring lumped elements: sources of inaccuracy



Measuring lumped elements at high frequency
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Measuring lumped elements at high frequency
Effects	of	the	connection	to	the	measurement	instrument
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Example: Resistor at high frequency (reflection)
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Real part of the impedance
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Imaginary part of the impedance
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Lower frequency limit
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Lower frequency limit (II)
Y ⇡ 1

R
+ j

!

R


RC � L

R

�

Capacitive	behavior Inductive	behavior

R <
p
L/CR >

p
L/C



Resonance
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Resonance (II)
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High frequency limit
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Example: transmission measurement
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Example: transmission measurement (II)
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Capacitance	measurement	on	Open	Lines
(linear	fit	of	admittance	measurement)

Short	Line
Very

Short	Line

Calibration
Standard

C=2.991	(2)	pF
C=0.9130	(6)	pF

C=0.4190	(5)	pF



Lumped element parasitic effects
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