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An automatic multi-channel set-up prototype for simultaneous testing of the Long-Term Stability (LTS)" of more
than ten detectors is described. The Inner Tracking System of the ALICE experiment will include about two thou-
sand Double-Sided Microstrip Detectors (DSMD). Efficient automatic measurement techniques are crucial for the
LTS test, because the corresponding test procedure should be performed on each detector and requires long times, at
least two days. By using special adapters for supporting and connecting the bare DSMDs, failing detectors can be
screened out before module assembly, thus minimizing the cost. Automated probe stations developed for a special
purpose or for microelectronics industry are used for measuring physical static DSMD characteristics and check
good-to-bad element ratio for DSMD. However, automated (or semi-automatic) test benches for studying LTS or
testing DSMD long-term stability before developing a detecting module are absent.

PACS: 29.40.Wk

1. INTRODUCTION

Long-term stability of detector characteristics is a
subject of study by several collaborations who are using
microstrip detectors in their experimental apparatuses
[1-3]. The Inner Tracking System of the ALICE experi-
ment will include about two thousand Double-Sided Mi-
crostrip Detectors (DSMD) which are required to work
reliably for a long time (order of ten years), with very
limited access for repairs or replacements in case of
component failure [4]. During their operation many fac-
tors, like: micro break-downs of the p/n junctions mak-
ing up each of the thousands of detecting elements,
charge build-up at the Si-SiO, interface, degradation of
guard rings, drift of ionic charges at the detector sur-
face, etc. could change the parameters of the DSMD [1].
As a consequence, an important part of the detector test
and quality assurance procedure must consist of the ver-
ification and systematic study of the long-term stability
of the basic characteristics of the sensors (leakage cur-
rents, inter-electrode impedance), including an investi-
gation of the effect of such environmental conditions as
humidity levels or temperatures differing from those
foreseen during normal operation inside the ALICE ap-
paratus.

Automated probe stations developed for a special
purpose [5] or for microelectronics industry [6] are used
for measuring physical static DSMD characteristics and
check good-to-bad element ratio for DSMD. However,
automated (or semi-automatic) test benches for studying
LTS or testing DSMD long-term stability before devel-
oping a detecting module are absent.

2. AUTOMATIC MULTI-CHANNEL SET-UP

The set-up prototype consists of the following ele-
ments: bias-voltage supply unit, switching unit (switch
card), current-measuring device, input-output device,
temperature sensor, humidity sensor, light-tight box,

and computer with special software installed (Fig.1).
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Fig. 1. Automatic bench for studying long-term sta-
bility of microstrip detectors, where: det.1-det.N are the
detectors being monitored, TS is the temperature sen-
sor, MI is the measuring instrument, PS is the (bias)
voltage supply unit, 1/O is the input-output register

The detectors under test are placed inside the light-
tight box together with the temperature and humidity sen-
sors. The supply unit, the temperature and humidity
probes and the switch card are connected to the computer
via the input-output register. As a temperature probe a
specialized microchip is employed, connected via the in-
put-output register. The bench is supplied with a system
which monitors the operation of the computer and sends
an alarm in case of malfunctioning (Fig.1, tracker
system). This helps preventing losses of test results.

3. SOFTWARE OF THE AUTOMATIC SET-UP

The computer software can control the voltage out-
put from the supply unit, which is fed in parallel to the
elements of the microstrip and/or single-element detec-
tors. The computer ramps up or down the bias voltage in
steps before and after the LTS test. It is possible to mea-
sure the total leakage currents of the microstrip detec-
tors, the leakage currents of guard rings, the leakage
currents of a few strips, and the leakage currents of the
single-element detectors in the range from 10 pA to
1 mA. At regular time intervals during the test, the com-
puter writes in a file the values of the parameters mea-
sured for each detector, together with the time stamp
and the temperature/humidity values. Fig.2 shows the
control system screen before measurements.
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mounted on custom made adapters that will include spe-
cial micropositioners for the electrical contacts to detec-
tors. The switch card will perform and manage the con-
nections between the various detectors under test, the
power supply and the measuring instruments. The com-
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after the LTS test.

YCOBEPHIEHCTBOBAHUE METOJIUKHA TECTUPOBAHMS JJOJI OBPEMEHHOI CTABUJIBHO-
CTU KPEMHHUEBBIX MUKPOCTPHUIIOBBIX JTETEKTOPOB
A.B. Kocunoe, H.H. Macnos, C.B. Haymos, B./. Osuunnuk, A.®@. Cmapooyoues, I.Il Bacunveas,
B.U. Anosenxo, JI.bocucuo

BaxxHast 4acTb TeCTUPOBaHMS JETEKTOpa M IPOLEeNypa ONpeesIeHNs] TapaHTUH KauyecTBa COCTOMT B U3YUYCHUH
JIONTOBPEMEHHON CTaOMILHOCTH OCHOBHBIX Xapaktepuctuk ([JCX) meTekropoB, BKiIoUas uccienoBanue 3p¢GeKToB
BIIMSIHUS OKPY’KAIOIIEH Cpefibl, TAKUX KaK BIAXHOCTh WM TemIeparypa. B naHHoil paboTe onucaHbl METOJ TECTHU-
pOBaHMS U aBTOMAaTHYECKUH MHOTOKaHAIIBHBIM CTEH]I, CIIEIUAIbHO Pa3padOTaHHbII IS OTHOBPEMEHHOI'O TECTHPO-
BaHusa JICX Gosee ueM IecaTu AeTEKTOPOB.

Orta pabota moaaepkana yactuaao INTAS, npoext Ne 03-55-964.

VYJIOCKOHAJIEHHSI METOJIUKHU TECTYBAHHS JTOBI'OCTPOKOBOI CTABLJIBHOCTI
KPEMHIEBUX MIKPOCTPUITIOBBIX JETEKTOPIB

A.B. Kocinos, M.1. Macnos, C.B. Haymos, B./l. Osuinnuk, A.®@. Cmapodyoues, I.II Bacinvcs,
B.1. Anosenxo, JI.bocicio

BaxxnuBa yacTWHA TECTyBaHHS JNETCKTOPA 1 MPOIEAYpPH BHU3HAUCHHS TapaHTIl SKOCTI CKJIAJA€ThCS y BHUBUCHHI
JIOBTOCTPOKOBO1 CTabiTbHOCTI OCHOBHUMX XapakTepucTuk (ICX) meTekTopiB, BKIIOYAIOYM AOCITIHKEHHS e(EeKTiB
BIUIMBY HABKOJIMIIIHBOTO CEPEIOBHINA, TAKMX SK BOJOTICTH abo Temmeparypa. Y HOaHiii poOOTi OMHUCaHI METO.
TECTYBaHHsS Ta aBTOMATUYHHH CTEHJ, CIELiaTbHO po3poOieHuil mis omHodacHOro TectyBaHHS JCX Oumpmr Hix
JIECSITH AETEKTOPIB.

I po6oTa minTpumana gactkoBo INTAS, npoekt Ne 03-55-964.
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