
��������	�
�

M. Villa
University and INFN 

Bologna

Bologna, 04/12/2017



� 
����

• ����	���
��
��

• ������� �������������

• ��� ����������������� ����

• � ��� �����

���������� � �	
���	� ��� 	�����	��	������������ �



����	���
��
��
• ������������������� ��� � 	�	�	��� � ���������

��	�	��������
– ������ ��	�� ��	��� ���� �������������

• ! ��"�� ���� ������� ��#$���� %�
� ��������&�	���
����	�� %	
��� 	�� ����� ������������ �	�	&

• �������
– ����� ����'�( 	�	����

• �����	�( � )������
– ����� ���*'�+ �,,	��%	� 	��	� ���������	�"�� ��	��
� ���� ����&-�

• )��������� ��� ���������������	����������./�( ��	��	�"

• ��+0 * �1)�2
���	�����./����	��	��� � ������

• �����
	��3 ����"� 	���������	���
– 0 	���������� ���)'����4
�	

���������� � �	
���	� ��� 	�����	��	������������ �



�

Provide a supplementary
synchronization system

Recording some data on 
events and on BEAM

Provide the trigger signal
to the different
subdetectors

Trigger Board

V2495 VME General Purpose
Programmable Unit Cyclone V (UFPGA)
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Elements

Trigger source:  provides the trigger logic of the experiment
Busy:                  handle detector busies and readout busy
Storage:             Store time and counters information for each trigger;

Store also free running counters on beam.
Time reference: Synchronization mechanism

�

@ 200 MHz

Final goals: to have the possibility to monitor the beam; 
to trigger when all the system is available; 
to store the time of the triggered event;

Event build-up checking and luminosity information

Each detector:
- Will get a trigger signal
- Will provide a BUSY signal
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TIME_REFERENCE

Each detector or component will
receive two synch signals:

- A BCOReset, 560 ns long at
the beginning of each run

- A BCOClock, 1 MHz rate, 
starting 12 us after the BCO 
reset

- In the data fragment a detector 
should provide the number of 
rising edges received on the 
BCOClock since the last reset.

Provides an additional synchronization mechanism

BCOClock
T = 1 �s

BCOReset
�t = 560 ns

�
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PERFORMANCE

�

Trigger board ready to be used

Max observed DAQ rate: 59 kHz

Minimal DAQ rate required 2 kHz

59 
kHz

2 kHz

PMT

veto

trigger

100 �s per div

Firmware developed by A. Savarese
as a part of hit bachelor thesis
(available on the INFN server) 

19 entities, 3.3 klines of code in VHDL
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A system has been developed in a DE0 Altera board hosting a Cyclone V FPGA
Having all the necessary characteristics for what regards DAQ.

It is and will be used to develop the interfaces with all non-standard DAQ systems
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External pulser at 15 kHz 
Event size of 0.5 kB on average
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Data transferred from FPGA to 
the CPU; not yet on ethernet
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STORAGE

Data from each even are stored on a FIFO memory
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Sync reading (sequence of trigger signals and PC reading)

Async reading (triggers and reading in parallel)

Debug and system test 

Final working mode of the board

#
#4'	�

#
#4'	�

#
#4'	�
4096 wordse
204 bits long

Trigger

PC reading
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