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ABSTRACT | | B CircularElectronPositronCollider(CEPC)

Depleted high voltage CMOSpixel sensorshave been proposedin
several future particle physicsexperimentsfor particle tracking
ATLASPKiIs the first full reticle sizehigh voltage Monolithic Active
Pixel CMOSsensor, designedto meet the specificationsof outer
layersof the ATLASnertracker(ITK).

Its thin design,the excellentposition resolution, high readout rate
and highradiationtolerancemake ATLASPBan ideal candidatefor
large-area tracking detector R&D of future collider experiments
suchasthe CircularkElectronPositronCollider(CEPEsilicontracker

HighVoltageMonolithic ActivePixelSensors

ATLASPSk chip architectureand pixel structure
ATLASP® digital circuitsand readoutstructure

Experimentalesults singlechip card

Conclusionand bibliography

Experimentalesults singlechip card

The CEPOs a 100 km circumferencedoublering electron and positron Electrical tests and measurementswith radioactive sources have been

collider proposed by the Chineseparticle physics community, that will ~ Performedon the chip. For laboratory measurementsjt Is possibleto have
operatein three different modesy: ’ direct accessto the amplifier output of part of the pixels,the comparator

output of all pixelsanddebugsignaldor test signalgeneration

The presence of the Injection circuit allows for the extrapolation of
thresholdgdistributions via s-curve fitting and threshold tuning using the
TDACSSourcedatacanbe usedto derivehit and ToTdistributions
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The bottom quarks,charm quarksand _-leptons producedin the decaysof ! A
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The CEP®ffers an unmatchedopportunity for precisionmeasurementsand . Siga Toimaned 15wV
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In depleted monolithic sensors . .
| | | Increasinghe biasingvoltage causes T Crpoy o
A Thesensorelementis the n-well/p-substratediode. The sensormatrix . i U o F o
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andthe readoutareintegratedin one singlepieceof silicon value d (=i
A The electronics is embeddedin shallow A Decreas®f the averagenoise
wells inside deep n-wells, isolated from A Increaseof detectionefficiency :
the substrate High voltage biasing A Increaseof the signal size for i - ] |
Increasesthe depth of depletion region, rays For ! -raysthe shift does not S
|mprOV|ng sSensor prOpertIES as S|gna| takeplace(sameenergyreleased Flg ToTspectrumshiftwith 905y

amplitude, chargecollection speed(drift)

andradiationtolerance Fig. Monolithic pixel layout.

A guad module is the assemblyof four chipsglued and wirebondedonto a
flex circuit. Configurationis done via a sharedline with chip addressingand

ATLASPB chip architectureandpixelstructure

ATLASPBpixel detector is a systemon-chipimplementedin a 180-nm high-  the chipsuseregulatorsto generatethe necessaryoltageson-chipfrom two

resistivity HVCMOSechnology?. ATLASPBfeatures 132 x 372 pixelseach ~ [0W-voltageinputs,
with anareaof 150> Yx 50> Y for atotal chipareaof 20.2 mm x 21 mm. Successfusourceruns have been performed on the 4th chip, the furthest

from the power and data connections The hit map showsthe location of

Thechip peripherycontains: e Pl componentson the flex. Testson the other chipsare ongoing
A Two readout control units [l]e ﬁ] . Qo it
A PLL based clock generator e >_{
A Configuration registers, DACs | [ | /x T M o L
A Linear regulators and 10 pad$ || || " | el ‘ .
Thepixel structure includes N ., e et |
A~ Chargesensitiveamplifier GCTTRNB L |
A Comparator | S,
A Thresholduning DAC Fg. Representatiorof the pixelstructure. Fg. Scheme of the quad Fg. Hit map of a source run Fg. Image of the quad
moduleflex. with 2! Amon chip 4. module
The asynchronousmatrix Is associatedto lessnoise and configurationvia _ —
singleline with addressindCMD)is alsoimplemented Conclusionsndbibliography
ATLASPix8tigital circuitsand readoutstructure Thechiphasbeensuccesstullyested
| | A 1 sourcemeasurementgevealedthe homogeneityof the matrix after the
ATLASP&supportstwo readout modes continuousand triggeredreadout tuning process
In the caseof continuousreadout, all data are transmitted. For triggered A HVscanswithi sourcesallowedfor amplitudemeasurementsprovingthe
readout, only the data for the triggered events are written out sorted by iIncreaseof the depletionvolume
event3l A Configurationover a buswith addressingconfirmedthe fitnessfor module
e buildin
Digital circuitsin ATLASpEperform severattasks A Tests c?n the quad module showed good responsivenessto source
A Timing with a 10 bit time stamp, measurements
amplitude measurementwith additional With the resultsobtainedat KITand collaboratinguniversitiesalsopresented
7/ bit ToTmeasurement In previouswork, fithess of ATLASPfor applicationsin detector systems,
A Onchip readout state machines for suchasthe CEPGilicontracket¥, hasbeenshown
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