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Hybrid Pixel Sensor MAPS

MAPS
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ÅMonolithic Active Pixel Sensor
ÅLow material budget

ÅHigh pixel density/ High spatial resolution

ÅLow power consumption

ÅLess signal/ power cables



3 ALPIDE

ÅDesigned for ALICE ITS upgrade 2019-2020
Å2012: prototype circuits: Explorer-1, 2

Å2013: pALPIDEss

Å2014: pALPIDE-1

Å2015: pALPIDE-2, 3

Å2016: ALPIDE

C. Yang, Real Time 2018, Williamsburg

Ref: M. Mager, ALICE Collaboration. ALPIDE, the Monolithic Active Pixel Sensor for the ALICE ITS upgrade[J]



4 ALPIDE

Åpixel size: 27 x 29 µm2

Åspatial resolution: 5 µm

Åmax particle rate: 100 MHz/cm2

Åfake-hit rate: <10-9 pixel/event

Åpower: ~ 40 mW/cm2

C. Yang, Real Time 2018, Williamsburg

Ref: RinellaG A, ALICE Collaboration. The ALPIDE pixel sensor chip for the upgrade of the ALICE Inner Tracking System[J]
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5 DAQ V1.0

ÅDesigned for pALPIDE-3

ÅBased on a FPC (Flexible Printed Circuit) pALPIDE-3 Carrier from ALICE

ÅUsed a DAQ board from PLAC/CCNU

ÅFPGA firmware and PC software

C. Yang, Real Time 2018, Williamsburg
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6 ALPIDE Ports

C. Yang, Real Time 2018, Williamsburg

DATA<3..0>

1.2 Gbps Serial Data

40MHzParallel Data
with DDR signaling

40MHz Main Clock

Control interfaces



7 Data Read
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ÅData Format

ÅData Short: 16 bits

нΩō лмҌпΩō ŜƴŎƻŘŜǊ ƛŘ Ҍ млΩō ŀŘŘǊŜǎǎ

ÅData Long: 24 bits



8 Chip Control
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Trigger

Reset, Pulse, Debug

Register Write

Register Read



9 Pulse Test
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ANALOGUE PULSE DIGITAL PULSE

Digital Pulse Test

10/100 rows enabled

pALPIDE-3 Hit Map



10 Pulse Test
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Analogue Pulse Test

10/100 rows enabled
700 electrons injection

Analogue Pulse Test

10/100 rows enabled
70 electrons injection



11 DAQ V2.0

ÅDesigned for ALPIDE. X-ray imaging and beam monitoring

ÅSelf-designed ALPIDE Bonding Board

ÅRedesigned DAQ Board
ÅUSB 3.0 / Gigabit Ethernet

ÅExternal trigger

C. Yang, Real Time 2018, Williamsburg
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12 Bonding Board
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ÅCompatible with ALPIDE and pALPIDE-3

ÅBonded at PLAC/CCNU


