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Configuration of the TGC on-chamber electronics ATL-COM-Muon-00-???
ATLAS Level-1 Muon Trigger 6 February 2001
Table 2  Format of the event record. It may be preferable to put the missing Slave Board map at the end
of the event record. The number of bits in each sub-field is shown in parenthesis.

item comments

S-link control word for framing: x’B0F0rrrr’ (rrrr is error field, set on xmit to 0). See [ref .4], Sect 5.11

record type (3) version (5) Type:
0: not allowed
1: 0,±1BC data
2: 0 BC data only
3: diag/snap data?
4: unique ID?
6: see extended type in version field
7: not allowed

b’0000’ LDB ID (4) LDB ID (=SSW ID) in the octant: 0..13

map of Slave Boards not responding 24 bit map:
0 means error: Slave Board did not provide 
datamap of Slave Boards not responding

map of Slave Boards not responding

D
at

a 
fo

r 
ea

ch
 S

la
ve

 B
o

ar
d

b‘000’ Slave Board ID (5) 0..17 (numbered only within an LDB)

BCID hi 8 bits (8) Bunch ID is 12 bits
Level-1 ID is 4 bits

BCID lo 4 bits (4) Level-1ID (4)

reserved (3) cell address (5) 0..20

cell bitmap for central BC (8) for record type = 1 or 2

cell bitmap for previous BC (8) for record type = 1

cell bitmap for following BC (8) for record type = 1

. . . for n non-zero slices

reserved (3) cell address (5) 0..20

cell bitmap for central BC (8)

End-of-Slave-Board marker (8) x’DF’

an
ot

h
er

 
S

la
ve

 B
oa

rd b‘000’ Slave Board ID in LDB

. . . rest of data for this Slave Board

End-of-Slave-Board marker (8)

. . . for m Slave Boards

an
o

th
er

S
la

ve
 B

o
ar

d b‘000’ Slave Board ID in LDB

. . . rest of data for this Slave Board

End-of-Slave-Board marker (8)

0 to 3 bytes padding, value x’B3’, so that the end-of-event marker is aligned on a 4 byte boundary

end-of- event marker (32) x’FCFCA55A’

S-link control word for framing: x’E0F0rrrr’ (rrrr is error field, set on xmit to 0). See [ref .4], Sect 5.11
6 4  Data format  



���������	
	�
�
����������������	�
��
������ ����	�� !� ��"	�#$�  �% !
�
�
	����&��	 �	��%!
�	' ,

�����������
���!
���"#�
��

� �����*��������&�
����*������	
*���

� ���	�
	������������

���	
����*�������
�	
����*�����"��")

$ ���
	�������������������������	
�����	��	8

��#
��

����	��	
������������


� 5�	���'��
	
�&��
����
�#
�
�
�#���

$ 
	'�	����#
�
��&��
�������	�

$ ��'���

���
�	
����*�
	��������	�

� 5������	������#��	
��#=)������*�+4#:� 19:, 197�%��
����	


 177, 17:(



���������	
	�
�
����������������	�
��
������ ����	�� !� ��"	�#$�  �% !
�
�
	����&��	 �	��%!
�	' (

��������	
����	
��������	��


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

� ����������������
������
������ ��
��
����
�����	
!"��
��#�
�	

$ �
��!�
���������%������
����������

	��&�&!�������������


� 	
��"������
	�&������
�#%�'(��
��	
��)�*������	�&&
�
�������
����

� ��
�	
�	��������#�
�	+�����
�����
�	����
�,"��!�	������	
&��

$ �
��!�
�����

	��&��������#�
�	��&���������
����
	�����
��
����

� #�
�	���
��#
��!�������
��
�����
����
�����-��
��./�&���
�

$ #�
�	��
����!�
	�#%�0
���
��� ��
������
�
��1����""
�������

� �
�
��
�	������
2�	��+������
2����+�	!��
2����+�	!��
2�	��



���������	
	�
�
����������������	�
��
������ ����	�� !� ��"	�#$�  �% !
�
�
	����&��	 �	��%!
�	' ��

����##���$�
���������
���

� �	�	��	���������
��
��������;'	'	�	4#	�
	��	�	�
�3��

� ����	�
�	�	�
��
���	�
���
����	�	
���<
��
�=������*����

	�#�������
�

	�������
�	�=�	�
�3��

� �	
	�
�����
	���	
��
�����#'
����*�	

�
��������
��	

�
�

� "��	

����25)>�
��
�	�"��")��������'�	���	���	�	���
�8�&'
���

���
	;'	�
������#����&�	

� �
����	���
������

��*�	
��
��
�	������
�
	��
��	���
���
�����
�
���


�	���
�

� <�
��
�	�	�
����
��"��")��
����
����2���
��


� )	���
�	���
��
��
�	���2����,�
������
�
	��
��	���


� �	�#����
����������

������������
���
�	���2

� �	;'�
	�	�
����
�����&
�
������������
�
��������	
���	�����5�	����	�



���������	
	�
�
����������������	�
��
������ ����	�� !� ��"	�#$�  �% !
�
�
	����&��	 �	��%!
�	' ��

�������	���
��

� $����������������	����������	�������

� ����#��*����������������	����	�����������	����������!�����!�*

�#�����	���������*�������-�����

� ���������������������!������������������������	��������#��*



���������	
	�
�
����������������	�
��
������ ����	�� !� ��"	�#$�  �% !
�
�
	����&��	 �	��%!
�	' ��

�"�������	�	����!

� <��"�#
��	���
�������
�����������������������
���
���	�
�

$ ����#�
���	��-	�����#�#	���	

� ��#	���	��#
��	���
8�&'


$ ��
���	#	��	�
���
	���	����
�����	
	�
�&
����	�

� #
	#�
	������
�
���
����
����
��
��������������	�
������#
��	���


$ ��������#���������		�	�

� ��������

����
�����2



 

TGC ROD ATL-COM--DAQ-00-???
ATLAS Level-1 Muon Trigger 12 February 2001
2  Required functions  5

Figure 1  Procedural block diagram of the main data flow. Each rounded rectangle is a process. The
processes are pipelined. Each ‘cornered’ rectangle is a memory element. Not shown, but in addition, there
is a path to include the raw data in the output buffer.
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The block diagram of the TGC ROD prototype is shown above in Figure 2. Described below are
each of the component systems.

Figure 2  Block diagram of the prototype TGC ROD VME board. 
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3  Architecture  7

������"�#

The central data handling and processing element is the FPGA. The Xilinx Virtex-EM
family [ref. 9] has been chosen, specifically the XCV405E which has 10,800 logic cells (flip-flops)
and 70KBytes of full dual ported memory. Should more memory or logic cells be needed, the
XCV812E, with the same package and pin-out, can substituted. The XCV812E has both double
the memory and double the number of logic cells.

The internal Virtex memory is used for the input buffers for the Front End links, the Event ID
FIFO, the output event buffers for the RCP and the link to the ROB, the buffers for the monitor
data passed to the RCP, and the error counters. Typical input fragments are 20 bytes and the
typical output event is 64 bytes. Therefore, 250 input events plus 250 output events can be buff-
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TGC ROD ATL-COM--DAQ-00-???
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Figure 4  Structural block diagram of the FPGA design. The shaded areas are separate clock domains.
Processes (rounded boxes) are connected by FIFOs since they have data dependent latencies.
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8 4  Simulation results  

Figure 6  Results of the discrete event simulation without forcing an empty hit : (A) top for one
processor (i.e. the processor with four input queues shown in Figure 4) and 109 events; (B) and (C) show
the effect of adding more processors for the points in (A)and (B) indicated by arrows, for 107 events
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• May 2001:  Verifying the connection and data format from the Star
Switch,  I��	
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• September 2001:��Support for the slice test,     &��
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• October 2001--Summer 2002:	Design and construction of prototype-2

• Spring/Summer 2002: H8 Beam testing,							0���A
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• Fall 2002 to winter 2003: Final ROD design
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