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Outline

● Current Railboard prototype overview
● Railboard update
● FEE/readout scheme
● Temparature sensor
● LED calibration sysem
● FEE update
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Railboard Prototype
● This prototype is half the size of the envisioned supermodule

● Dimensions:
● 110 cm x 17.5 cm x 2.5 mm

● Channels for 30 “dual-modules”
● Each with dual readout of 4 connected SiPMs (hybrid or serial conection)

Dual-Module
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Schematic of the Railboard

● 16 layers
– 5 signal lines vertically
– 6 signal lines horizontally

● Shielded by ground

layers and signal ground
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Railboard v2 Schematic
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Electronics Setup

● 2 FEB/A boards per Super 
Module (SM)
– 4 ASICS per SM

● 1 FEB/D boards per SM
● Daisy chain of FEB/D possible 

– Using optical or HDMI cables
● Optical cables can be used for data 

transfer 
 HDMI still distributes clock  and →

synchronization signals

– Data output through one Master
FEB/D

● Connection length between 
FEB/A and FEB/D can be up to 3 
m (tested by PETsys)
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Super Module I/O
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LED calibration system

● Two possible approaches:
– Every module can be has 

own LED controll 
independent of others

– Alls LEDs are controlled 
over one line, not 
individually

● Potentially controll every 
second tile

● Cost of approach one:
– Doubles the necessary 

connection lines in the 
Railboard as every LED 
needs its own line

● Cost of approach two:
– Single tiles can not be 

triggered separately 
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Possible LED

● What is important?
– SMT/SMD
– Blue light
– Thin enough to fit between 

Sensor board and scintillator
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Temperature Sensor

Best solution ignoring cost:
● Using 1Wire® (one ground and one 

signal line) + passive power supply
● 64 bit EEPROM addressing

● DS18B20Z+/U+
– Accuracy: +/ 2°C 
– 2.51 € per sensor
– In SOIC8 (5x4mm) or MSOP8 (3.1²) Case

● DS18S20Z (not recommended by maxim integrated https://www.maximintegrated.com/en/app

notes/index.mvp/id/4377)

– Accuracy: +/ 0.5°C
– 2.90 € per sensor
– In SOIC8 Case

U+: http://www.mouser.at/ProductDetail/Maxim-Integrated/DS18B20U+/?qs=sGAEpiMZZMusbZ2pNxAMx1kxvzJ5QdJzjtSgPeFhoSI%3d

Z+: http://www.mouser.at/ProductDetail/Maxim-Integrated/DS18B20Z+/?qs=sGAEpiMZZMucenltShoSnu2ltHLyJVLblxDHdUM%2blgs%3d
S :  http://www.mouser.at/ProductDetail/Maxim-Integrated/DS18S20Z+/?qs=sGAEpiMZZMucenltShoSnqz2Nq7rAtSU4aXSE%2bpMCvA%3d
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Other options

● I wire compatible
– Not sure if possible to run 

with parasitic power
 3 connection (GND, →

Signal, supply)
● Multidrop of up to 8 (not 

enough)

http://www.mouser.at/ProductDetail/Maxim-Integrated/MAX6575LZUT+T/?
qs=sGAEpiMZZMucenltShoSnu2ltHLyJVLbF7teo2UTsAo%3d
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● 1wire
● Daisy chain 32 sensors
● No passive power
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Evaluation Kit for temp sensor

● Dallas Semiconductor
DS1701K ekit
– For readout of DS 

temperature sensors such as 
DS18B20

http://media.digikey.com/pdf/data%20sheets/dallas%20semiconductor%20pdfs/ds1701k.pdf
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Sensor Board

● The sensor board should 
host the 
– SiPMs
– Connection circuit
– LED
– LED illumination circuit?
– Temperature sensor?

● Every separate circuit needs 
to be connected to the 
railboard
– New connector for 

everyone?
– Coax necessary for SiPM 

signal
–
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TOFPET ASICv2

● Order placed for one FEB/Dv2 board (5376 €) + upgrade of 
existing ekit (two TOFPET ASICv2) (2496 €)

● DAQ (16 k€) board not a necessity. It increases data transmission
– Alternative is Ethernet readout limited to 1Gbit/s

● Event has 66 bit + little overhead
● max rate for FEB/D with 8 FEB/A:         15 kcps (k counts per second) /ch

– For 2 ASICS                                     60 kcps/ch
● With DAQ board:                                     75 kcps/ch

– Ordering DAQ board later is possible 

● New mezzanine will however be necessary:    ~1.500 €  extra
● New board development can be done by us or them

– If they do it we need to pay development cost

– If we do it probably good idea to have consultant contract
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FEB/A

● Houses two TOFPET ASICS
– Readout of 128 channels

● 52.0 x 25.4 mm²
● Onboard temperature sensor
● Input connector:  

Samtec SS4401.00LDPTR
● Connector to FEB/D:

SAMTEC QSH03001LDA
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FEB/D Board

● Kintex 7 FPGA
● Handles 16 TOFPET ASICS

– 8 FEB/A boards
– Connect board to board

or flexible flat cabel
● Receives configuration, 

clock & sync signals
from DAQ board

● Connects to DAQ via HDMI or optical
● 104.5x104.5 mm2
● Can be daisychained to form single DAQ input (up to 72 M events/s)
● Supplies bias voltage to SiPMs

– 64 bias voltages, 5  100 V
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Outlook

● Understand TOFPET behaviour and controll
● Setup readout with TOFPET ASICv2
● Design LED calibration system
● Test new Railboard design

– Attenuation
– Crosstalk
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Thank you for your attention
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