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Elements of DAQ:

• Read-out chain
• L1 – Level 1 concentrator
• L2 – Level 2 concentrator
• Read-out computer

• Time Synchronization System

• Slice building system

TSS Components:

• TSS controller

• Ultra-stable clock source

• 18-port White Rabbit-enabled switches

• White Rabbit nodes integrated into L1 hubs

DAQ Struct

SPD Stage FEE  
Outputs

L1 (8 ports) L2 (16 ports) Read-out 
PC

Slice 
Builders

First ~1292 >165 >12 >6-12 >5

Second ~5800 >730 >50 >25-50 >40
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Base logic:

• The entire system is controlled via “DAQ Control”.

• All FEE management is performed via a dedicated read chain. 

• Each L1 concentrator in this network will be visible as a separate 
device.

Monitoring:

• FEE status and data volume from each FEE

• Data transmission errors

• Synchronization system status

• Raw data provision for detector groups

• Online filtered data provision for detector groups

Monitoring and control
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Read-out chain  &  Axil to Packet 

Control and monitoring packets are transmitted via L2 to L1 and the FEE.

The "Packet Validator" module determines what to do with the received 
data. If the address matches the device, the packet is passed to the 
internal register management module. Otherwise, the packet is 
forwarded to the next hub level.

The packet is transmitted to the FEE provided that the corresponding 
board with the correct identifier is connected to the L1 port.

For L1 and L2 control, UDP is used with AXIL bus encapsulation in the 
payload. For the FEE, an additional addressing header and AXIL bus 
encapsulation are assumed.
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Hardware monitoring scheme
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https://events.geant.org/event/1207/contributions/1179/attachments/779/1115/Geant_WR_management_Adam_Wujek.pdf
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Dedicated lines:

• Start of slice

• Start of frame

• Set Next Frame

• TSS global clock

• Data line for FEE-L1 (Max 1250 Mbps) & Clock (Data and feedback)

• Data line for L1-FEE (Max 1250 Mbps) & Clock (Control and firmware
update)

• 8 lines for slow interfaces, handshakes, etc.

E-Link

Pin
function

Side B
Pin

Side A
Pin

Pin
function

GND B1 A1 GND
Tx0+ B2 A2 Rx0+
Tx0- B3 A3 Rx0-
GND B4 A4 GND
Tx1+ B5 A5 Rx1+
Tx1- B6 A6 Rx1-
GND B7 A7 GND
Unipolar 0 B8 A8 Unipolar 7
Unipolar 1 B9 A9 Unipolar 3
Unipolar 2 B10 A10 Unipolar 4
Unipolar 6 B11 A11 Unipolar 5
GND B12 A12 GND
Tx2+ B13 A13 Rx2+
Tx2- B14 A14 Rx2-
GND B15 A15 GND
Tx3+ B16 A16 Rx3+
Tx3- B17 A17 Rx3-
GND B18 A18 GND

MiniSAS

Bandwidth:
150 Mbps – OK
500 Mbps – OK
750 Mbps – OK

1000 Mbps – OK
1250 Mbps – OK
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RegMap (SystemRDL)

+

PeakRDL

System RDL language

Docs (markdown)

System Verilog module

C-h file for software
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