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Introduction
⬥ What does a calorimeter do?
⬥ Why do we need a new one?
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⬥ The calorimeter will detect particles with custom 
made PCBs – hexa-boards

⬥ Two alternating layers – silicon and absorber 
⬥ Particles interact with the absorber and create 

electromagnetic showers. 
⬥ The showers traversing through the hexa-boards 

leave traces of deposited energy and position
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Trigger and DAQ
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⬥ Blurred image – set of 4 or 9 hexa-cells per pixel

⬥ After L1 trigger – 2% pass the selection
⬥ After High Level trigger – 0,02% 
⬥ The images are sent to physicists and super-

computers for analysis
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The Train Test System
A prototype of HGCAL’s FE-BE system
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Back End → Front End
L1A Configuration
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A Deeper look into HGCal
Front End Chips



What are registers?
⬥ Binary and hexadecimal representations of 

numbers 0-15. 

⬥ Flip-flops store 1 bit of information
⬥ A Register is made of N flip-flops, storing an N-bit 

word of info (e.g. N=4)  
⬥ Every register in an lpGBT has 8 bits (1 byte)
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Hands On Task
Configuring the LpGBT to send constant patterns 

and capturing them in the backend



Steps Breakdown

1. Read the lpGBT manual to understand Constant Pattern 
Generation possibilities

2. Chose one of the above
3. Figure out what binary values need to be written in what 

registers to achieve the wanted behaviour of the lpGBT
4. Transforming the required binary values to hexadecimal 
5. Writing the appropriate values in the appropriate registers 

using a python script (setup_lpgbt_Serbia.py)
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Steps 1,2

⬥ Find the right 
path using the 
manual
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Steps 3,4 (e.g.)

⬥ Register ULDataSource (0x119)
⬥ d00100100=0x24



Step 5
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Results
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⬥ Lpgbt-C will return a 
pattern of Cs

⬥ Lpgbt-B will return a 
pattern of Bs
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Results

lpGbt-B
lpGbt-C
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