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Data flow (WIB)
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BU firmware 18030101
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• Zeros in cold data blocks (corrupted data) we 
have observed at one link when taking real data 
(FEMB data). 
– Haven’t seen this issue when taking fake data.

• One link is less stable than the other when using 
fdaq to take data.
– Sometimes, it stops sending data to FELIX

• Local diagnostic UDP port is not able to collect 
FEMB data continuously.

• The output data has crc error.



WIB firmware modification
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• Revision based on BU firmware

– Counter mode is functioning well.

– Zeros in cold data blocks are also observed at one 
link when taking FEMB data.

• Revision based on BNL firmware

– Have Integrated FELIX stuff into it.



Block diagram
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The PMA of the WIB FPGA transceiver 
doesn’t support 40-bit data width. 



Timing constraints
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All clocks are Ok except 240MHz felix_event
clocks. It turns out to be an issue inside FELIX 
provided CRC module.



FELIX CRC module
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FELIX provided CRC module

Not a good idea to write HDL code like this 
although no timing issues found in Xilinx 
FPGA. It will cause a large delay in data path 
due to the large combinational logic. 
https://its.cern.ch/jira/browse/FLXUSERS-173

For loop inside a sequential logic
Deep nesting

Replacing it with a pipelined crc
module generated online, no 
timing issues reported.
http://outputlogic.com/?page_id=
321

https://its.cern.ch/jira/browse/FLXUSERS-173
http://outputlogic.com/?page_id=321


Debugging
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A bug found and fixed.



Debugging
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Now the fifo write enable signal becomes 

normal and we get the ADC data, but the 

full signal should not appear since read 

process is more faster than write process.

A bug found and fixed

The channel write 29 word into the fifo, but 

the eventbuilder only read out 28 words. 

The fifo will full sooner or later.



Debugging
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A bug found and fixed. New python 

scripts developed for configuration. 

After configuring all 4 FEMBs, a fifo

clear operation should be done. Such 

that, data from all channels are 

aligned. 

We met this issue before in BU 
firmware. Data are not aligned. It 
turns out to be the configuration 
issue.



Results
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All plots are OK



Progress & Next steps
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o Both 2 links are continuously taking good FEMB data without 
CRC error.

o The WIB is freely running for a week, the links are stable and 
data are good. We are setting up an automatic stability test for 
the WIB firmware.

o The local diagnostic udp port is working independently with 
real DAQ. It is able to collect data chip by chip at the same time.

o New python scripts developed for this firmware will be 
integrated into WIB-FELIX python framework (local diagnostic + 
FELIX).  

o Planning to integrate the timing system into the firmware.


