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Brief Introduction to MAPS Project 

• The MAPS technology study for the inner chamber upgrade 
of BESⅢ MDC 

• The National Natural Science Fund  

 

• Project Goals: 
– based on MAPS technology 

– detector prototype will be one-tenth of the inner chamber scale 

– equipped with readout electronics 

– develop dedicated data acquisition system 

– Study new scheme of detector simulation and track reconstruction 

MAPS =Monolithic Active Pixel Sensor（单片型有源像素探测器） 
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Brief Introduction to MAPS Project 
• Strasbourg IPHC MAPS chip - Mimosa 28 

• 1/10 scale： 

– 3 layers of MAPS prototype 

– 18 ladders 

– 10 Mimosa chips / Ladder 

MAPS Prototype Layout MAPS Ladder Layout Chips layout on Ladder 
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MAPS DAQ Readout Requirements 

•  Estimation of BESIII Inner Chamber Data Rate : 

– Assume 1 fired cluster: 55 pixels  

– Data length of 25 pixels: （30+16）= 46bytes 

– Area of 1 Sensor: 4.6cm2  。    

– MAPS Hit Rate: 10KHz/cm2  

– Data Rate of 1 Sensor: 

 46bytes4.6cm2
10KHz/cm2 = 2.116Mbytes/s 

– Data Rate of 1 ladder: 

 2.116Mbytes/s  10 = 21.16Mbytes/s 

– Data Rate of 18 ladders: 

 21.16Mbytes/s 18 = 380.88Mbytes/s ≈381Mbytes/s 
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MAPS DAQ Architecture  

• Flexible and scalable 

• Enough bandwidth for MAPS Ladders 

• Easy to read out data from front-end electronics 

 

• DAQ Software Development 

– OS：Linux  

– Language: C++, Qt, Root 

– Data Readout：SiTCP based 1GbE TCP/IP 
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MAPS DAQ Functional Modules 



 Readout scheme from Front-end Electronics to DAQ 

 SiTCP based Gigabit Ethernet (IP core embedded in FPGA)  

 Each electronics module is a network node 

 UPD protocol: transfer run control commands and 

Sensor/electronics configuration information 

 TCP/IP protocol: transfer electronics raw data 

MAPS DAQ Readout 
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Data Readout Rate：~700Mb/s 



Electronics Parameters Configuration 

• Sensor & Electronics parameters are packed and transferred 
to SiTCP IP Core by DAQ 

• SiTCP then sends back the parameters to DAQ for Verification 
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MAPS Data Format 

Sensor Data Format: 

 

 

 

 
Ladder Data Format: 
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Ladder Header 

Ladder Data Length 

Ladder Cptframe 

Chip 1 Data 

… 

Chip 10 Data 

Ladder Trailer 

31……………………0 



MAPS DAQ Online Database 
Table names Discription 

（1）MAPS_DAQ_RunInfo Run Status Information 

（2）MAPS_DAQ_FileInfo Storage information of Raw Data File 

（3）ElecConfig Configuration parameters for Electronics 

（4）MAPS_DAQ_StubFile Stub information for raw data files 

（5）MAPS_DAQ_RunNum Run number 

MAPS_DAQ  Table Names Elements in Table Element Data Type 

  

MAPS_DAQ_RunInfo 

runNumber int(15) 
startTime datetime 

stopTime datetime 

status int(3) 
  

MAPS_DAQ_FileInfo 

fileName varchar(50) 
fileSize int(10) 
fileStoragePath varchar(200) 

  

  

  

ElecConfig 

header_trailer register int(10) 
RO_MODE4 Register int(2) 
RO_MODE3 Register int(2) 
RO_MODE2 Register int(2) 
RO_MODE1 Register int(2) 
RO_MODE0 Register int(2) 

  

  

MAPS_DAQ_StubFile 

module_id int(3) 
runNumber int(15) 
fileName varchar(50) 
fileType int(3) 
fileOpenTime datetime 

fileCloseTime datetime 

MAPS_DAQ_RunNum runNumber int(15) 



MAPS DAQ 

 

Main GUI for MAPS DAQ 11 

Run Control Buttons Parameters set 

Run status and error report 



MAPS DAQ 

 

Configuration GUI 
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Registers configuration 



MAPS DAQ 
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Threshold Scan GUI 



Joint Test with Detector & Electronics 
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所取数据 

结论：数据符合预期，但是需要调节阈值 

联调场景 

解析后绘图 
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所取数据 

结论：可进一步进行扫描 

联调场景 

解析后绘图 

Joint Test with Detector & Electronics 



Single Ladder Threshold Scan 

Used to scan workable thresholds for Sensors 

16 



Single Ladder Radioactive Source Experiment 

• 55Fe Source Test 
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The End 

Thank you! 


