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e Setup

« Components

« PID controller
e Measuring data
 Further options

« TCT measurements
 Setting
« Measuring data

* SOUrces

agenda ?
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Temperature control system s
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Certain set temperature for sensor

\Z

It has to be warmed up or cooled down

\Z

Controller regulates current flow in peltier element

\Z

Peltier element has a stronger/ weaker warming/cooling effect

\Z

Warms up/ cools down copper plate

\Z

Reach set temperature on sensor

HOW does It work 1
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« Temperature control
« Set to the Inertia of the system

—>reach set temperature as fast as possible
—>compensates disturbances/ errors
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Three parameters for the controller:

* P (proportional)—controller > focusses on present variance
o Reacts immediately
o only reaction in case of present error

* | (integral)—controller - eliminating steady-state deviation
o Delayed reaction
o No impact only in case of constant value without deviation

D (derivative)—controller = prediction due to current change
o Fast reaction
o Reacts only to changes, not to deviations in general

PID Gontrolier 1
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Weighting of the parameters—> specific contributions will
be summated
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 Find out specific parameters due to curve tracing
 Brute-force-method to find fitting values

—>bigger project than expected, needs more time

Further options "
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Connection between fluence and charge

 measurements with a set of irradiated sensors and laser
beams

« comparing the induced current signal caused by charge
carriers

TGT measurements

10
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main idea 16
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red laser from front side
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4 (in the plot) Non-irradiated
A2B (in the plot) 61013
B2B (in the plot) 1-10*
Cl1A 5-10%
D1 (in the plot) 1-10%°
El 2-101°
O1A (in the plot) 4-10%

Proton irradiated, PS 24GeV/c
Float Zone n-in-p

Radiated sensors 19
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voltage [mV]
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charge [pC]
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https://www.samson.de/pdf de/l1102de.pdf
http://www.chemgapedia.de/vsengine/viu/vsc/de/ch/7/tc/regelung/grundlagen/
regelung grundlagen.vlu/Page/vsc/de/ch/7/tc/regelung/grundlagen/regler/pid
ctrl.vscml.html
http://www.physik.uni-augsburg.de/~sausemar/FP14/FP14.pdf
http://en.wikipedia.org/wiki/PID controller
http://www.hephy.at/fileadmin/user upload/Publikationen/thesis auzinger.pdf

Christian Gallrapp
Own measurements

Pictures: own pictures (if not documented differently)

sources 25
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https://www.samson.de/pdf_de/l102de.pdf
https://mmm.cern.ch/owa/redir.aspx?C=YDCRnGswE0im8n_A_plNkb_ZtdCVUNIIWdB57xhl_RCi-vM6QVWRQOCboKGCzy9w03bjnEL4zoc.&URL=http://www.chemgapedia.de/vsengine/vlu/vsc/de/ch/7/tc/regelung/grundlagen/regelung_grundlagen.vlu/Page/vsc/de/ch/7/tc/regelung/grundlagen/regler/pid_ctrl.vscml.html
https://mmm.cern.ch/owa/redir.aspx?C=YDCRnGswE0im8n_A_plNkb_ZtdCVUNIIWdB57xhl_RCi-vM6QVWRQOCboKGCzy9w03bjnEL4zoc.&URL=http://www.chemgapedia.de/vsengine/vlu/vsc/de/ch/7/tc/regelung/grundlagen/regelung_grundlagen.vlu/Page/vsc/de/ch/7/tc/regelung/grundlagen/regler/pid_ctrl.vscml.html
https://mmm.cern.ch/owa/redir.aspx?C=YDCRnGswE0im8n_A_plNkb_ZtdCVUNIIWdB57xhl_RCi-vM6QVWRQOCboKGCzy9w03bjnEL4zoc.&URL=http://www.chemgapedia.de/vsengine/vlu/vsc/de/ch/7/tc/regelung/grundlagen/regelung_grundlagen.vlu/Page/vsc/de/ch/7/tc/regelung/grundlagen/regler/pid_ctrl.vscml.html
https://mmm.cern.ch/owa/redir.aspx?C=YDCRnGswE0im8n_A_plNkb_ZtdCVUNIIWdB57xhl_RCi-vM6QVWRQOCboKGCzy9w03bjnEL4zoc.&URL=http://www.physik.uni-augsburg.de/~sausemar/FP14/FP14.pdf
https://mmm.cern.ch/owa/redir.aspx?C=YDCRnGswE0im8n_A_plNkb_ZtdCVUNIIWdB57xhl_RCi-vM6QVWRQOCboKGCzy9w03bjnEL4zoc.&URL=http://www.physik.uni-augsburg.de/~sausemar/FP14/FP14.pdf
https://mmm.cern.ch/owa/redir.aspx?C=YDCRnGswE0im8n_A_plNkb_ZtdCVUNIIWdB57xhl_RCi-vM6QVWRQOCboKGCzy9w03bjnEL4zoc.&URL=http://www.physik.uni-augsburg.de/~sausemar/FP14/FP14.pdf
https://mmm.cern.ch/owa/redir.aspx?C=YDCRnGswE0im8n_A_plNkb_ZtdCVUNIIWdB57xhl_RCi-vM6QVWRQOCboKGCzy9w03bjnEL4zoc.&URL=http://en.wikipedia.org/wiki/PID_controller
http://www.hephy.at/fileadmin/user_upload/Publikationen/thesis_auzinger.pdf

* Reaction In case of current error
—>reacts immediatly

 Grave errors — strong reaction,
little errors— little reaction

26
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 focusses on preceded errors
—>delayed reaction

 Strong reaction in case of short times of integration, long
times of integration lead to less reaction

* Only put out of the running If measured value constant
and no error left

I-Gontroller 7
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» Focusses only on present change of error, anticipates
development

—>fast reaction
 High rate of change leads to strong counteraction

» Responds only to changes, not in case of constant errors
(put out of the running)
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