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RIO platform

* Velocity signal generation, PID regulation and spectra
registration on single chip - FPGA (Field
Programmable Gate Array)
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Detection

Single channel analyzer
Data acquisition using fast digital input
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Velocity driving system

* Virtual velocity generator
* Double PID regulator (one for velocity, second for

drift)

* Automatic PID parameters tunning using genetic
algorithms

dt

i
u(t) = kg [ﬁ[t} + L / e(T)dr +Tp
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omparison with tr
using triangular velocity signal

FWHM (mm/s)

0.41 - . sine
0.40 = firiangle
0.39
0.38 <
0.37 -
0.36 + ]
0.35 - .
0.34 < . |
0.33 - ) T .
0.32 4 = n " L
() ] F--T R I .
0314 W@ ".'1':*.!-'!1
0.30 - L . * |
0.29 -
1 T T T T
0 20 40 G0 B0 100
Frequency (Hz)
0,055 -
0,050
0,045 .
0,040 . T.rlangle
. = Sine
S 0,035
$ 0,030
2
5 0,025 * }
5 0,020
2 0,015
i} o
0,010 4 E .
" [ ] [
0,005 g S E 1
0,000 1
T T T T
0 1 2 3 4

Driving Amplitude [V]

Monlinearity (%)

0.18 -

0.16 -

0.14 -

0.12 +

0.10 -

0.08 -

° ° T

aC OnNd

® sine
= triangle

S

Fregquency (Hz)



Advantages of sine velocity signal

Higher frequency stability
Higher amplitude stability
Useful for piezoelectric transducers
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Laser system Keyence LKG-5000

Linearity of velocity axis measured with laser
vibrometer

Useful for measuring the piezoelectric transducers

Recalculation of spectra using inverse function of
measured velocity
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Conclusion

Mossbauer spectrometer based on RIO platform
Programmed on FPGA

DAQ using DI/O and amplitude discriminator
Automatic tunning of PID parameters

Spectra with sine velocity axis and their linearization

Better frequency and amplitude stability
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