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Outline

● New readout scheme
○ New Trenz Electronic module with Zynq UltraScale+

● FPGA firmware details

● System bandwidth (maximal event rate)

● Work to be done (and by whom...)
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FLAME ASIC architecture
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•Two 16-channel, fully functional blocks → two “ASICs” in one padring 
to save the PCB area and maximize the instrumented sensor area
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Trenz Electronic TE0808 modules

Slightly shorter than the credit card
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Trenz TE080X baseboard for developement

This could be very helpful, we are trying to buy one just now
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Proposed DAQ architecture
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● 8 FLAME ASICs / plane = 
256 channels = 16 data 
links (2 links per ASIC)

● New Trenz Electronic 
modules with Zynq 
UltraScale+ FPGAs 
available from the end 
of this year.

● 16 GTH transceivers / 
FPGA = 1 FPGA / plane

● Integrated ARM + 
embedded linux = 
1Gbps Ethernet “for 
free”

● Simple Ethernet switch 
used as data 
concentrator

● One drawback – TLU 
(trigger) interface and 
timestamp 
synchronization not so 
straightforward... 
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Proposed DAQ architecture

● Data from 8 ASICs (16 
links) received by GTH 
transceivers and 
decapsulated

● Clock domains (16 
receivers = 16 
domains) 
synchronized with 
main CLK (see next)

● DSP (pedestal, cm 
subtraction, FIR, 
deconvolution, ZS)

● Data feed by FPGA 
logic into onboard RAM

● On trigger data read 
out by ARM and send 
out through 1 Gbps 
ethernet

● DAQ and ASICs slow 
control – by software 
on ARM (linux)



13/11Jakub Moron, FireDAQ for FLAME

Clock domains synchronizer

● Clock domains synchronizer combines samples with the same timestamp and 
synchronizes clock phases

● If one ASIC / data link is dead, the synchronizer should build incomplete sample 
and inform DAQ that one data channel is missing and should not be processed, 
especially in cms procedure
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DSP scheme

16 data links, 16 channels per link, but, in fact we have:

8 ASICs, 32 channels per ASIC – extremely important for CMS!!!
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Work status and responsibilities

                               

Firmware

● FLAME data receiver (IFJ Krakow → ???)

○ Done, but on different FPGA – have to be ported to UltraScale+ Zynq

● Clock domains synchroniser (JINR Dubna)

○ Probably done

● DSP (JINR Dubna)

○ Not started yet, waiting for software DSP model (by me)

● Control, TLU interface, timestamp synchronization, etc. (???)

○ Not started yet

● ARM linux, ethernet & software (???)

○ Not started yet

Hardware (PCBs)

● FLAME testboard, readout (detector plane) PCB (AGH Kraków)

○ Not started yet, waiting for final FLAME padring

● FPGA interconnection board PCB (AGH Kraków)

○ Not started yet, waiting for tests on Trenz Electronic module and some decisions...
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Summary and questions

● New DAQ scheme proposed based on Zynq UltraScale+ modules

● Some firmware details still have to be fixed

● We should decide how to share the work on firmware

1) Who can help – Krakow / Dubna / somebody else?

● We should buy more TE0808 modules on the beginning of next year

2) How many layers are we going to use in testbeam next year and how 
many in the future?

3) Can anyone buy a few more modules?


	Slide 1
	Slide 2
	Slide 3
	Slide 6
	Slide 8
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 20
	Slide 21

