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DAQ  Architecture

FE serial links

DAQ :

Beam structure :  2 us burst + 400 ns pause
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RUN and Data taking

• FEEs/Multiplexers always send data unless STOPED

• Data divided to data block burst wise

• One SuperBurst = 256 Bursts or 614.4 μseconds

• Start and Stop take place only at Beginning and End of 
SuperBurstSuperBurst

• Start and Stop commands independent from Run status

• Run On/Off = Recording ON/OFF
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SODA architecture
Passive splitter

1x8, 1x16
SODA

controller SODA Multiplexer/controller

HESR

receiver
Multiplexer/

Data Concentrator
• 155.52 MHz

• Reset

• Burst

SODA controller :
– Provision of 155.52 MHz reference clock, 10ppm or better

PCI-e

Burst 

• Start/Stop

– Provision of RESET, Burst, SuperBurst, Start/Stop
– PC interface for configuration and status information
– Lattice FPGA  with SERDES

Optical splitter :
• 1x8; 1x16; 1x321x8; 1x16; 1x32

SODA receiver:
• Mounted directly on Data Concentrator/Multiplexer module
• 155.52 MHz
• RESET,  SOB, EOB, Start/Stop
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SODA interface

8/10 bit encoding
Command(packet) transmission/handshake

IDLE status

K28 7 K28 7 K28 7 K28 7
Synchronous command:

RESET, SOB, EOB, SuperBurst, Start, Stop, Trigger, 3 spare bits

K28.7 K28.7 K28.7 K28.7

Asynchronous commands

0 10 bits ECC(5b) K28.7K28.7

1 8 bits ECC(7b) K28.7K28.7

K28 7K28 7
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FEE connection
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Requirements:

Ethernet
For detector

expert

FEE interface functionality:
• SODA commands
• DATA transmission

Sl t l

Speed: 1.5-4.5Gb/s
Some detectors require radiation tolerant 

components

• Slow control
Hardware solution: FPGA with SerDes
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Motivation

• Some PANDA detectors and readout circuits will 
be exposed to high particle flux
– MVD
– Planar GEM
– TPC (?)TPC (?)
– EMC (?)

MVD l ki l k f d• MVD group, lacking manpower, looks for a ready 
to use solution for high speed optical link

Possible solution:
• GBT – Radiation hard high speed optical link
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GBT Frame

April 14-16 2010 
Rauischholzhausen

PANDA DAQT &  FEE WS



April 14-16 2010 
Rauischholzhausen

PANDA DAQT &  FEE WS



April 14-16 2010 
Rauischholzhausen

PANDA DAQT &  FEE WS



April 14-16 2010 
Rauischholzhausen

PANDA DAQT &  FEE WS



April 14-16 2010 
Rauischholzhausen

PANDA DAQT &  FEE WS



April 14-16 2010 
Rauischholzhausen

PANDA DAQT &  FEE WS



April 14-16 2010 
Rauischholzhausen

PANDA DAQT &  FEE WS



April 14-16 2010 
Rauischholzhausen

PANDA DAQT &  FEE WS



GBT in FPGA
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Usage of FPGA resources
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FPGA implementation of GBT protocol

• GBT functionality implemented and tested

• Problem with fixed propagation time:
– to be demonstrated
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GBT and PANDA

• Compatibility to be verified
– compatibility with SODA ?

• GBT frequency 160MHz  and it can also run at 155.52 MHz ☺q y
• Only 2 synchronous bits while SODA /
• 38.88 MHz (155.52/4) recovered clock frequency

– compatibility with FEE ?

• GBT implementation requires significant hardware resources POWER, FPGA

• GBT should be used only for FEE where commercial components can not 
b dbe used 
-> two types of serial link protocols between FEE and Data Concentrator
-> GBT based Data Concentrator module

• GBT optical components certainly of interest for PANDA
TIA, LD, PDiode, Laser
We have to express our interest in written form
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FPGA based serial link implementation

• 8/10 bit encoding
• Protocol 

– Continuous sequence of fixed frames like GBT
– Single packets of variable length like SODA 

• Continuous frames vs Single packets
– Frame: advanced error correction functionality ☺
– Frame: Limited flexibility /
– Packet: flexible ☺
– Packet: advanced error correction capability to bePacket: advanced error correction capability to be 

studied /
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Responsibilities

D Detector groups 

Detector group s?

DAQ group or dedicated group ?
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Multiplexer
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FEE CARD

A
Fiber Optic

Multiplexer

Fiber Optic
A

D

Digital

Logic Fiber Optic
A

D

Digital

Logic Fiber Optic
A

D

Digital

Logic Fiber Optic
A

D

Digital

Logic Fiber Optic
A

D

Digital

Logic

Fiber Optic

Fiber Optic

Fiber Optic

Fiber Optic

Fiber Optic

Fiber OpticFPGA

SODA

DAQ

Fiber Optic

Multiplexer functionality:

Ethernet
For detector

expert

– Clusterization (EMC)
– Time ordering (MVD, TPC, STT)
– ….

CN == Multiplexer ?

Request: detector experts should specify requirements for Multiplexer 
d l
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FEE responsible person for every Detector
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SPARE SLIDES
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)

Synchronous command

Packet N Packet N+1

a)

b)

K28.7K28.7

K28.7

b)

Part 1 of packet N Part 2 of packet NK28.7Synchronous Command



Communications

• EMC meeting
– EMC group assigned Myroslav Kravtsyuk as responsible for EMC readout 

electronics
– Work Packages for development of EMC readout defined
– Many packages got responsible institutes

• Other detector groups should define work packages and assign• Other detector groups should define work packages and assign 
responsible institutes 

- can be discussed in Rauischholzhausen

• MVD group triggered discussion about GBT usage in PANDA
Meeting with CERN Microelectronic group on March 4-th 

• FE/TDAQ workshop in Rauischholzhausen April 14-17
Registration for the workshop:
https://indico.gsi.de/conferenceDisplay.py?confId=911
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