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AGATA Project

STARE (Serial Transfer And Readout over Ethernet) 

Firmware
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STARE was born from AGATA phase2 R&D

• R&D phase started with Google search of 10 Gbps TCPIP and found D. Sidler
PhD student from Zurich. His subject helped us to have the UDP interface IP
developpement.

• Andrea confirmed that 10 Gbps TCPIP is not feasible he showed the way to
UDP.

• Melissa Nicolas and Marie Laure built the basement level of Powerup
sequence, Ipbus and STARE schematics.

• Gustav showed the way to 10 Gbps Proof of Concept. Integrated the firmware
baselin design on evaluation board, and from there STARE was born

• The electronic group then cooked all the above plus their own skills and
designed the following board:

Melissa, Nicolas, (ESME)

Gustav (Danemark)
Marie Laure (ECE)
David Sidler (Suisse)
Andrea Triossi (visitor)
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Data processing (1 * 10Gb/s)

UDP 
interface

(David 
Zidler –
Zurich)

Data 
manger
Splicer

Aurora 
interface

10 Gb/s

Aurora
64 bit
@156,25 Mhz

Paquets de X KB

64 bit
@156,25 Mhz

Y Paquets de 8 KB

10 Gb/s

Ethernet SFP

_ Slow control
_ EEPROM
_ Clock manager
_ Spare LVDS link
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Standalone
data generator



Aurora interface

Serial link
Tlast signal = End of event
Tested on 4 lines @10Gb/s
20 hours => No error
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End of event => receiver deduces the size



Splicer

Splice X KB of one event on paquets of 8 KB
Add header
Sent paquets to UDP transmiter IP
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UDP interface

UDP 
interface

(David 
Zidler –
Zurich)

64 bit
@156,25 Mhz

X Paquets de 8 KB

10 Gb/s

Ethernet SFP

Reuse of D.Zidler’s code
Modification of frame size
Managed by slowcontrol (via EEPROM) :

_ MAC @ of each SFP
_ IP @ of each SFP (no DHCP)
_ other network stuff (IP server, port, gateway, etc)

Later improvement : RUDP : resent lost paquets
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IP_Bus SlowControl (CERN + LPSC Grenoble)

_XML module 
description
_Python scripts
_uHAL

Ipbus interface
1G Ethernet

STARE

Ipbus fabric Slave
EEPROM

Slave
Splicer

Slave
PACE_SPI_bridge

network

IP Bus Protocol
Adress
Data

SPI protocolIpbus
interface
SPI

Ipbus
fabric

PACE

Slave

Slave

Slave
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Results

Transfert @10Gb/s 
=> 5 hours test : packets loss < 1.10-6 ; no bit error
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Eye diagram
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Firmware test bench
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• Simple procedure :
• program FPGA
• Run script test
• Enter serial number

• Managed by IP_bus
• Test :

• Clocks generators
• EEPROM
• 10 Gb links (sfp and FMC)
• Low rate FMC links (100 MHz)

• Write EEPROM
• Log file
• TEST OK => Borad is ready to use


