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Digitizer 2.0

Many flavors — VME & Desktop

2740/2745 2730 2751

Channels 64/8 32/8 16/4

Sampling 125 MS/s @ 16 bit 500 MS/s @ 14 bit 1 GS/s @ 14 bit

Variable Gain Amplifier x100 (2745 only) x20 x10

Max record length 84 ms per channel

Communication 
Interfaces

• USB 3.0
• 1 GbE TCP
• 10 GbE UDP New compact 

desktop version 
coming soon.

New compact 
desktop version 

coming soon.
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The Challenge
From Gbit to 10GBit: Architecture of a Streaming Readout Setup
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Embedded
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Embedded
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DDR4DDR4 DDR4DDR4

Docker 
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(Accessible by 

users)

Docker 
Container
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users)

ARM

DIGITAL I/Os

DMA

300 MB/s

SLOW 
CONTROL

1 GB5 GB

DDR4DDR4 1 GB

34 GB/s

TCP
• USB 3.1 (CDC-ECM/RNDIS)

~280 MB/s
• 1GbE

~110 MB/s

SOFTWARE
• Web Interface
• C Libraries and Demo (Open Source)

• Python/LabVIEW bindings
• WaveDump2 (Open Source)

• CoMPASS

UDP (NEW JUMBO FRAME)
• 10GbE

~800 MB/s @ MTU 1500
~1140 MB/s @ MTU 9000

PAPA

Not included

HVHV

Open FPGA available
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Summary
Conclusions and possible future developments

Max board Rate Throughput Bottleneck

Triggered Readout
Scope, decode ON

Depends on record length ~1140 MB/s
10GbE UDP

(physical layer)

Streaming Readout
DPP, decode OFF

40 Mcps ~600 MB/s
Firmware

(event sorting algorithm)

Streaming Readout
DPP, decode ON

5.6 Mcps ~85 MB/s
Software

(context switches)

CoMPASS ~1 Mcps ~15 MB/s
Software

(complex data processing)

Triggered readout: raw waveforms over 10 GbE UDP reach ~1.1 GB/s with no packet loss, close to 

the theoretical 10 GbE limit.

Streaming readout: list-mode throughput is FPGA-limited, not network-limited; software 

decoding adds further overhead (see table).



Reproduction, transfer, distribution of part or all of the contents in this document in any form without prior written permission of  CAEN S.p.A. is prohibited 

Thank you


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5

