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TheD EPFET Collaboration pursuesthedevelopm entofa high resolution pixelvertex

detectorforfuturecolliders(likeILC),based on theintegration ofam plifyingtransistors

into a fully depleted bulk. In August2008,six D EPFET prototypes were tested in a

pion beam atSPS com plex atCERN,collecting m orethan 20 m illion ofevents.In this

contribution,the prototype system ,the experim entalsetup,the analysissoftware and

prelim inary resultsare presented.

1 Introduction

DEPFET (DEpleted P-channelField E� ectTransistor)based detectorsarecurrently devel-

oped forX-ray astronom y [1],biom edicalautoradiography [2]aswellasforvertex detectors

in future e
+
e
� colliders. The latter application requires excellent vertex reconstruction

and e� cientheavy quark  avourtagging using low m om entum tracks.These requirem ents

im poseunprecedented constraintson thedetector:High granularity,fastread-out,low m a-

terialbudgetand low powerconsum ption.M easurem entson realisticDEPFET prototypes

have dem onstrated thatthe conceptisone ofthe principalcandidates[3,4]to m eetthese

challenging requirem ents.

2 D EPFET principle and operation

In the DEPFET active pixeldetectors [5],each pixelconsists ofa p-channelField E� ect

Transistorintegrated in a fully depleted bulk.Free chargecarrierscreated in the substrate

by ionizing particlesdrifttowardsa deep im plantunderneath the transistorchannel. The

chargetrapped in theinternalgatem odulatesthetransistorcurrent.Thus,theam pli� cation

ofthesignalisachieved in thesensor.Afterread-outtheaccum ulated signalisrem oved from

the internalgate by applying a positive voltage on a clearcontact. A m atrix ofDEPFET

pixelsisread outusing the rolling shutterconcept[6].

3 T he ILC prototype system

The ILC DEPFET prototype system consistsoftwo m ayorparts:The hybrid and the r/o

boards.Thehybrid board hoststhe DEPFET m atrix (128x64 pixels,from the m ostrecent

production PXD5), two steering chips (the so-called Clear/G ate Switchers that address

the rows for read-out and clear) and the readout chip (CUrrent ReadO ut,with on-chip

pedestalsubstraction). The readoutboard takescare ofthe con� guration ofallthe chips,

the digitization and storage ofthe analog data aswellasthe com m unication with the PC

(wich runsthe DAQ program )via an USB board. Thisprototype system isanalog to the

one used in pastTestBeam s[7][8].

�O n behalfofthe D EPFET collaboration.
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4 Test B eam at C ER N

Figure 1: The set-up of the DEPFET tele-

scopein the CERN SPS H6B area

In August 2008 beam test m easurem ents

were carried out at the SPS com plex at

CERN, using 120 G eV/c pions. All the

m odules in the beam test have been fully

characterized using laser and radioactive

sources and the electrical settings opti-

m ized for the best perform ance. The set-

up is shown in the Figure 1. 5 DEPFET

planes (m atriceswith 128x64 pixels ofsize

32x24�m 2 and 450�m thick) were used as

telescope,toreconstructthetracksand pre-

dicttheim pactpositionin theDeviceUnder

Test(DUT).In them iddleofthetelescope,

theDUT (128x64pixels,size24x24�m 2,450�m thickand workingfully depleted)wasplaced

in arotatingm otorstage.Thesynchronization ofallthesystem wasm adebyaTLU (Trigger

LogitUnit)[9].

5 Prelim inary results

The data from the 2008 testbeam were analyzed using the software fram ework developed

by EUDET [10]. The DEPFET raw data were converted from a proprietary form at to

the standard Linear ColliderI/O (LCIO )form at,pedestaland com m on m ode corrections

were applied, the signalon adjacent pixels was clustered. The position of clusters was

determ ined using the center-of-gravity m ethod with an �-correction.The alignm entofthe

telescope m oduleswasdeterm ined using the M illipede algorithm [11].Finally,the position

ofthe particleon the DUT ispredicted using a track � tto the telescopehits.

Figure 2: Signal collected by a 3x3 cluster

for norm alincidence of120 G eV/c pions on

a DEPFET DUT in nom inalconditions. 7�

and 3� cutsforseed and neighbours.

Theresultobtained forthesignalcollec-

ted in a 3x3 cluster for norm albeam inci-

dence isshown in Figure 2. The m ostpro-

bable deposited charge ofa M IP is s 1700

ADC units. Com bining this value with an

average noise ofs 12.5 ADC units,the sig-

nalovernoiseratio (SNR)is135 fora DUT

of450�m (gq� 360pA/e
� ).

A typicalresidualdistribution (the dif-

ference between predicted position and the

DUT m easurem ent) is shown in Figure 3.

The width of this distribution is a m ea-

sure of the intrinsic DUT resolution, but

also receives sizeable contributions due to

m ultiplescatteringand theresolution ofthe

telescope. The width ofthe residualdistri-

bution was m easured to be 1.94 in the y-

direction and 2.84 m m in X.The di� erence between the resultsin both coordinatesisdue

to the rectangularpixelsin the telescope.
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6 C onclusions

Figure 3:�2
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Totalresolution in Y direction forDUT.

A telescopem adeup ofsix DEPFET planes

from the PXD5 sensor production was op-

erated successfuly in the SPS beam line in

August 2008. O n the 450�m thick device

under test with 24x24�m 2 pixels the m ost

probablesignalwasfound to be17000ADC

units, com pared to a pixel noise of 12.5

ADC counts.Theintrinsicresolution ofthis

devicewasfound to bebetterthan 1.94�m .

The analysisisin progressand � nalresults

willbe presented in a future.
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