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From: https://indico.global/event/8670/contributions/82750/attachments/37921/70725/
AMBER_MM_Alexeev_09_01_25.pdf

TORA ASIC: TOrino Readout for Amber
charge sensitive amplifier shaper discriminator



DAQ proposal

TORA
micromegas AMBER

uRWELL RD_FCC

A common DAQ system can be developed for both applications 
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We start reading out 2 Tora 
chips, we need to choose: 
• FPGA board 
• interface board
• interconnection cables
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DAQ proposal

128 channels

FPGA board
FEB

FEB

FEB

FPGA board

In order to increase the number of channels 
readout, more FEBs can be connected to a FPGA 

board and more FPGA boards can be used
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Previous experiences: reading 6 
Alcor chips

1 Gb ETH

FPGA board KC705

custom FMC Firefly 
breakout board

Alcor front end boards

Samtec Firefly cables

CERN IPbus
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Previous experiences: reading up to 
64 Alcor chips

11 KC705 FPGA boards in parallel  64 
Alcor chips 2048 SiPMs



1 Gb ETH

FEB cards

Samtec Firefly cables 
(20 cm – 50 cm – 100 cm - 

200 cm)

breakout boards

FPGA board KC705

Previous 
experiences: 
Arcadia MD3

DAQ hardware



FPGA board proposal

AXKU04
2

https://www.en.alinx.com/Product/FPGA-Development-Boards/Kintex-UltraScale/
AXKU042.html

FMC LPC FMC LPC

FMC HPC
Gigabit Ethernet

2 SFP fibers

SMA clock connectors
PCIe 3.0

As the KC705 is no longer available, we propose a different FPGA board



Up to 8 r 
(= 1024 channels) 

can be connected to 
one FPGA board
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Telescope/test beam

The readout system

1 FPGA -> 3 Break Board -> 8 Fire-Fly cable -> 8 FEB -> 16 TORA = 16x64 channels = 4 XY detectors

4 FPGA -> 16 XY detectors

-

The setup needs:

4 tracking detectors + 4 test chambers = 8 detectors

1 readout system = 4 FPGA + 3x4 (12) break-board + 8x4 (32) Fire-Fly cable + 4x4 (16) FEB

1 clock distribution system



Backup



Breakout board proposal

It is a passive board routing some FMC signals into Firefly connectors (12 LVDS pair each), plus 4 SMA connectors

Samtec Firefly cables
(12 differential lines each)
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https://www.samtec.com/products/ecue

https://datasheet.octopart.com/ECUE-12-100-T1-FF-01-1-Samtec-datasheet-
129008604.pdf

cable length up to 10 m

http://suddendocs.samtec.com/testreports/hsc-report-sma_ecue-12-xxx-t1-ff-01-1_web.pdf

https://www.samtec.com/products/ecue
https://datasheet.octopart.com/ECUE-12-100-T1-FF-01-1-Samtec-datasheet-129008604.pdf
https://datasheet.octopart.com/ECUE-12-100-T1-FF-01-1-Samtec-datasheet-129008604.pdf
http://suddendocs.samtec.com/testreports/hsc-report-sma_ecue-12-xxx-t1-ff-01-1_web.pdf
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Available with both Copper and Optical 
ModulesBoth modules fit in the same connector 

system

UCC8

UEC5-1
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