Analyzing Resonance
with SinePhase

Impedance Analyzers
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Measurement Setup
(Piezo Proband)
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Proband Equivalent Circuit

A resonant proband can be modelled by an equivalent circuit with four parameters:

Co ... static parallel capacity R L C

(stray and packaging capacities) AN

R ... resonance resistance

C ... dynamic capacity

L ... dynamic inductance
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Locus Plot of Resonance

Impedance View
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Admittance View
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f, ... frequency of min. impedance
(= max. admittance)

f., ... frequency of max. impedance
(= min. admittance)

f, ... frequency of max. conductance
f, ... frequency of max. resistance
f

, T ... frequency of zero react./suscept.
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after IEEE Standard of Piezoelectricity (DOI: 10.1109/IEEESTD.1988.79638)
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Locus Plot of Resonance

Impedance View Admittance View
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Serial Resonance - fs

(frequency of maximum conductance)
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Serial Resonance - fs

(frequency of maximum conductance)
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HVW ... Half Value Width

... quality factor
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Parallel Resonance - fp

(frequency of maximum resistance)
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Absolute Resonance - fn and fm

(frequencies of minimum and maximum impedance)

Im{Z} f 12
|Z|min /—\ 11-
fn = 2049,190 kHz
(/1Y [ max) |Z|min = 1,054 Ohm
0 » Re{Z} 10-
. fm = 2051,712 kHz
~~-nin. impedance frequency resistance 9-| |Z|max=11,630 Ohm
E
] S
£ 5
o g
s I
S E
|-
|Z|max
(1/|Y|min)
fy--- max. impedance
frequency
1-, | | | | | | | | | |
2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055
f/ [kHz]

S. Ph
\QYY Pt asE




EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Www.sinephase.com



