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Resonance Analyzer

Resonance Analyzer Software Tool

High speed analysis of piezoelectric sensors and multilayer actuators. RESO NANCE
Y\ ANALYZER

B Application

Production of piezoelectric sensors and multilayer actuators

= Quality control during production
= Measurement of mechanical and electrical properties during production
= Classification of actuators during production

B Performance

= Asingle electrical small signal measurement checks mechanical and electrical properties
= Customized adaption of quality criteria to specific device requirements

= Highly reduced testing time

= Highly reduced effort

= Variance comparison (Matching of measured target with reference sample)

= Update service

= User support

B Features / Specifications

The Resonance Analyzer significantly reduces the time and effort for analysing piezoelectric sensors and actuators.
Analyzing specific resonance's in the impedance spectrum and providing data on this resonance quality greatly
improves production quality control.

Hence, special figures of merits can be extracted, so that a single electrical signal measurement helps to check
mechanical and electrical properties of the devices. A comparison between the measured curve and an idealized or
simulated one enables the individual adaptation of quality criteria to specific device requirements.

1. Measurement analysis

« Extraction of minima and maxima in the impedance curve in a given frequency range

« Setting of a threshold for which minima and maxima are considered as resonance pairs (which form a
resonance peak) in correlation to the previous and subsequent extremal values

< A split of the base resonance in two or more resonance peaks is considered as a fault of the sample and is
used as first exclusion criterion for the device

«  Setting of the position of the base series resonance frequency, the maximum tolerable deviation to it, and of
a minimum effective coupling coefficient as additional criteria to evaluate the measurement.
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2. Comparison of the measurement with simulation data or a otherwise derived reference curve

< Examination of the matching between measured and simulated curve in the given frequency range. Set of a
mandatory fit (in %) as quality mark for the device

« Evaluation of the series resonance deviation

e Setting of the tolerable deviation of the sample capacity (€pata/Esimulation)-

We regularly update the Resonance Analyzer based on user feedback at least once a year.

* Free update service for 18 months
e Individual updates
* Maintenance service

B Sample Measurements

= "Pass"
Sample with slight shift of the resonance frequency but very good match of the resonance characteristics in
comparison to a simulated ideal resonance curve (green).
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"Fail - splitted resonance"
Resonance with a splitted length
resonance which results in a less
good match of the curves. In addition,
the sample has a deviation in the
measured capacitance.

"Fail - high frequency shift"
Sample with a very good match
between measured and simulated
resonance (99,2%) but with a too
high frequency shift (7 kHz).

aixACCT Systems GmbH
Talbotstr. 25

52068 Aachen

Germany

Fax:

I Resonance Analyser 1.0 =15 =]
i Impedance vs. Fraquency
S}art I| 1 1 " 1 0 ' |I_ 1 0 ' 1 1 1 1 " 1 [l " 1 1 1 1 0 200 kHZ
- . i T O N O TR O Wi __.l T i Iﬁ kH
Measurement - Simudation - Analsis Resulls
i Resonance frequency analysis:
Fiie: | MLAT sim | -1. anfires.: 15.36 Ohm @ 30569 kHz
— — — — - resonance: (.22 Ohm @ 26557 kHz
i~ Minimahd sxima Filker ~ Comparizan ko Simulation——— - 2. anti-tes.: 1095 Ohm & 310,70 kHz
. . I y -» FAIL: more than 1 antitesonance frequencyl
min, increment (0.5 Ohm min. match = {30 %
Comparizan with simulation:
in, decrement 0.5 Ohm ps deps 3= |1 1 - 82.9% match [FAIL), required are >90%
MR L t e - eps_déeps_s = 1,16 [FAILL max = 1.10
- Resonarce Criteria -df =2 kHz
msonance fig =[270 | kHz Moise Fiker [~
k_eff=]0.2
I Resonance Analyser 1.0 =15 =]
—Impedance vs. Fraquency
S}art I| 1 1 " 1 1 ' |I_ 1 0 ' 1 1 1 1 " 1 [l " 1 1 1 1 0 200 kHZ
. G T O N O TR O Wi i i 4k | )
-4 [ 250 khz

- Simulation

File: | MLAT.sim vl.

~ Mirimash sima Fiter

min, increment [0.5 Ohm
min, decrement 0.5 Ohm

~ Comparizon ta é\mu:lauljn—

minmateh= 30 %

eps_deps 5= |1 1

- Resonarce Criteria

resanance fig = [270 kHz
k_eff=]0.2
mas |delta fl = kHz

Moise Fiker [~

~Analysis Restil

Resonance frequency analysis:

-1, anti-res.: 15.28 Ohm (& 300,67 kHz
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