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The Problem

e Follow-up to my talk in the EMC session at the LVIII. CM last
September in Mainz

e Talk available in Indico and the DCS wiki talks archive

iseg HV modules could not regulate voltage properly any more
Deviations became worse over time

Modules started to become unusable for APD screening
Delayed and disrupted work on the Forward Endcap EMC

Send old modules to iseg for repair and recalibration

Y

Get some new modules with new hardware from iseg

Y
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Background Information and Definitions

Old modules were produced in 2008

iseg redesigned hardware in the meantime

Distinguishable by serial number:
6 digits = old, 7 digits = new

Measurand for many plots in this talk: Vit = Vinom — Vet

x axes in all plots: Time since start of measurement in seconds

@ Two usage scenarios for iseg HV modules at Bochum:
e APD screening: Increase voltage from 0V to Viyeak in small
steps and record data at every step.
o Detector test: Run at a single voltage value which has to
remain constant for a long time.

@ VPTTs less sensitive to HV fluctuations than APDs
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Problems with Old Modules
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Module 720060 before repair
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@ Old 1kV high-precision module, 8 channels
@ Simulated APD screening

@ Reproduction of this test yielded similar results
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Problems with Old Modules
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Module 720060 after Repair

Channel 0: Vi vs. time.

Channel 1: Vi vs. time

Channel 2: Vi vs. time

Channel 3: Vit vs. time.
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e Module sent to iseg for repair and recalibration (340 €)

@ Repeated measurement after return
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Channel 0: Vit vs. time

Channel 1: Vit vs. time

Module 720060 Comparision before/after

‘Channel 3: Vdiff vs. time
. I
o8k . -

| \ bt
it reabty et

ot
kst

Channel 4: Vit vs. time

g™ ot Eaeh sbont o i

Time s

o

@ Black and red: Measurements before repair

@ Blue: Measurement after repair
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Module 720060 Detector Test

Channel 0: Vmom vs. time Channel 1: Vmom vs. time Channel 2: Vmom vs. time Channel 3: Vmom ve. fime
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@ Simulated detector operation at Vit = 350V
@ Measured after repair and recalibration

@ Fluctuations up to 20 mV



Results for New Modules
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Module 7200017 Voltage Stability

Ay =1mV

@ Same simulation with new module (Viet = 350V)
@ 241959 samples (67.2 h) in total, deviations of 2mV in 7295,
3mV in 91 and 4mV in 5 samples
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Results for New Modules
0000

Module 7200017 Current Stability

@ Ohmic resistors on channels 0, 2, 4, and 6

@ Open SHV connector on all other channels
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Results for New Modules
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Variations under Ohmic Load

100 MQ * 1%
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@ Fluctuations seem to be caused by resistors (temperature?)
and not by HV modules
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Using new Modules for APD Screening

Channel 15: Vaiff vs. time Channel 15: Vaiff vs. time
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@ Time between voltage steps matters
@ Module always reaches Vi within 1mV to 2mV, but may
take up to 120s
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Results for New Modules
ooooe

Evaluation of Results

@ New module generation significant improvement
@ Delay of measurements due to long regulation cycle annoying
but manageable

@ If the performance of the new modules does not decay over
time (employing regular recalibration if necessary) they are
suitable for PANDA

@ APD and unit teststands in Bochum switched to new modules
last Thursday (2"¢ March)

@ Improved readout software (new EPICS device support) in
operation

APD screening should be faster and more precise now
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Questions for the EMC

@ Most FE modules are currently stored in Basel. How many of
them are “new” modules?

o All old modules in Bochum need recalibration

@ Results (see September talk) show that even unused old
modules need recalibration, too

@ Many have broken channels or other defects

= How do we pay for the repairs (last time 340 € per module)?
@ Should we (partially) replace old modules with new ones?

@ How do we handle the recalibration requirement when PANDA
is in operation?
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Unrelated Topic: Importation Sales Tax

@ HV modules bought by Basel must be shipped to Germany

@ They can be exempted from customs duty as scientific
equipment according to articles 44 to 51 ZollbefreiungsVO?

@ Scientific equipment cannot be exempted from German
Importation sales tax (19 %) according to §1 (1) EUStBV?

Customs is governed by EU law, sales tax by national law
FAIR has special status (art. 7 FAIR Convention)

Bureaucratic procedures for five “test” modules have begun

If you want to ship equipment to Germany, contact PANDA
RC Ralph B&hm in time

! Council Regulation (EC) No 1186/2009 of 16 November 2009 setting up a
Community system of reliefs from customs duty

2Eim‘uhrumsatzsteuer—Befreiungsverordnung, lit. Ordinance on Relief from
Importation Sales Tax
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The End

Thank you for your attention!
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