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Hardware Overview





1) Intro Slide


2) overall architecture (TDC transition module to XTRP)


3) Cables and drivers


	LVDS


	ANSLEY Cable tests


4) TDC Transition module


	Power


5) Finder Transition Module


	Power


6) XFT Backplane


7) Finder Modules


	SL1/3 - can handle split of wires


8) Linker Modules


9) Finder-> Linker communications
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XFT Finder Crate


Front View


There are 3 Finder Crates in the XFT.
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Linker Crate


Front View


There are three Finder Crates in the XFT.





�
Cabling from TDCs to XFT





Ansley Cables will be used. 





Data will be sent up every 22 ns.  This gives us 6 cycles within the 132ns CDF Clock period.





Each Cable will carry information from 48 TDC Channels.





In the cases (24) where information from a cable must be shared across FINDER Crate boundaries, the information will be re-driven from the TDC Transition Module end.





There is a document describing tests done with the Ansley cables and ECL and LVDS drivers/receivers on the WWW                                                                                http://www-rd.fnal.gov/RDEED/Home_ees.html





Tests indicate that we can expect ~10ns of valid data at the receiving end.  We plan to use 100MHz FIFOs to capture the data.








�
TEST A2: LVDS - Cable #4 Skew Test


The following picture shows the skew between outputs of the 24 LVDS Receivers, the waveform was observed with Tektronix TLS 216 Logic Scope. The total skew for the system was as shown: 2.48ns and occurred between channel 5 and channel 16. The skew measured between the inputs of the drivers was found to be 1.26ns. The skew measured between the outputs of the receivers and the input to the Logic Scope was found to be 0.1ns. The skew through the cable and drivers was then found by subtracting: 2.48ns - 1.26ns - 0.1ns = 1.12ns.
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�
TEST A3: LVDS - Cable #4 I-Test


The following three pictures shows the differential inputs of  channel 19 and 22  and channel 0’s drivers output as observed with the differential probe.  The measured width of the eye opening for all the channels is shown in the following chart.�


CHANNEL NUMBER�
WIDTH OF EYE OPENING�
�
0�
13.4ns�
�
1�
12.3ns�
�
2�
12.1ns�
�
3�
13.4ns�
�
4�
12.0ns�
�
5�
13.7ns�
�
6�
13.0ns�
�
7�
12.1ns�
�
8�
14.0ns�
�
9�
14.0ns�
�
10�
12.5ns�
�
11�
12.2ns�
�
12�
12.6ns�
�
13�
12.6ns�
�
14�
12.4ns�
�
15�
13.3ns�
�
16�
12.0ns�
�
17�
11.2ns�
�
18�
11.2ns�
�
19�
11.1ns  *worst�
�
20�
11.9ns�
�
21�
13.8ns�
�
22�
14.6ns  *best�
�
23�
14.2ns�
�
�


�
XFT - Data Receiving Block on the XFT Finder Boards





Assumptions 


1)  Data is coming up the Ansley Cables every 22ns.





2)  16 bits of data, a B0 marker (pair 5), and a 1 bit word (pair 7) position encoding is sent each 22 ns along with a data strobe.





Pairs 1,2�
Pair 3�
Pair 4�
Pair 5�
Pair 6�
Pair 7�
Pairs 8-23�
Pairs 24,25�
�
GND�
STROBE�
GND�
Beam_zero�
GND�
logic high�
Channels 0-15 Prompt�
GND�
�
GND�
STROBE�
GND�
Beam_zero�
GND�
logic low�
Channels 16-31 Prompt�
GND�
�
GND�
STROBE�
GND�
Beam_zero�
GND�
logic low�
Channels 32-47 Prompt�
GND�
�
GND�
STROBE�
GND�
Beam_zero�
GND�
logic low�
Channels 0-15 Delay�
GND�
�
GND�
STROBE�
GND�
Beam_zero�
GND�
logic low�
Channels 16-31 Delay�
GND�
�
GND�
STROBE�
GND�
Beam_zero�
GND�
logic low�
Channels 32-47 Delay�
GND�
�



3)  The data strobe is an edge transition strobe.  This prevents the data strobe from having to run at twice the frequency of the data. 





4)  The data strobe runs continuously and is co-incident with the data.  (This is necessary because we wish to use a PLL to receive and re-shape the data strobe upstairs.)





5)  Beam_zero is set for all six words of a B0 event.





6)  No valid data is sent during the Halt-Recover commands from the Trigger System Interface (TSI).   Data may flow on the cables, it will simply be ignored. 





7)  Valid data transmission begins only with the first B0 event following the Run command of the TSI.  NOTE:  This follows expected CDF protocol.





�
Things that need to be done at the Finder end to recover the data





1)  Ansley cables will plug directly into the Finder Transition Modules.  





2)  LVDS receivers will reside on the Finder Transition cards.





3)  The data will be coming up the cable at ~45.5 Mhz.  However, a much narrower window of valid data will exist due to skews in chips and across the cable, as well as cable rise times.  Therefore, we will use a 100 Mhz FIFO to capture the data coming off each Ansley cable.


	Possible candidates:


		CY7C4425-10AC	64x18 Synchronous FIFO 		Cost  ~$30.00


		CY7C4225-10AC	1Kx18 Synchronous FIFO		Cost  ~$45.00


	 The 64 position FIFO would be sufficient for data flow.  The deeper FIFO could give us the capability of downloading (over VMEbus) event patterns which could be pumped through the Finder boards.





4)  The data strobe coming up the cable will be run through a PLL which will return us to a clean 50% duty cycle data strobe.  We will generate the FIFO write strobes off  this signal. 





�





5)  Finder Board “FIFO Readout Sequencer” will monitor state of  FIFOs (waits for not empty), and  synchronously readout all FIFOs and send data to Finders.  





6)  Controller will check to see that the data is in sync by monitoring the state of Beam_Zero.  The state of this marker must be uniform across all data being read out; otherwise an error has occurred and must be flagged


�
TDC Transition Module 





The TDC->XFT Transition Module will provide for connections to two (or four) Ansley Cables.





In the 24 cases where the cable information must span Finder Crate boundaries, an additional cable will be driven.





LVDS Drivers will be used.





The Power consumption is expected to be                                  5 LVDS drivers/cable x 2 cables x 105mW = 1.05 Watts                  5 LVDS drivers/cable x 3 cables x 105mW = 1.58 Watts 





Need to decide how connection to Ansley Cables will be made.





�
XFT Finder Transition Module


	


The XFT Finder Transition Module will provide for connections of up to 8 Ansley Cables.





Two types:  one for a SL1/3 Finder Board and one for a SL2/4 Finder Board.





LVDS Receivers will be used.





The Power consumption is expected to be                                 (6 LVDS receivers/cable x 8 cables x 50mW) + (420mW/cable for terminations x 8 cables) = 5.76 Watts





Ansley cables will come in through the top of the crate and feed into the transition module form the top.





Prototype production of a SL1/3 Transition module is underway.


�
BACKPLANE PINOUT





A custom J3 backplane will be required in order to bring TDC data into the Finder Board.





A SL1/SL3 Finder board requires connections to up to 8 (assumes 2 cables per SL1 Finder due to wire split) Ansley Cables as well as neighbor information from 6 additional cables.  The neighbor information will be bussed along the custom J3 from adjacent slots.





The 8 cables plus Neighbors will be labeled as follows:


Neighbors from Cable SL1(-N) and SL1(-N’) 


Cable SL1(A)	


Cable SL1(A’)


Cable SL1(B)


Cable SL1(B’)


Neighbors from Cable SL1(+N) and SL1(+N’)





Neighbors from Cable SL3(-N)


Cable SL3(A)


Cable SL3(B)


Cable SL3(C)


Cable SL3(D)


Neighbors from Cable SL3(+N)


�
�








�



PIN #�
Row Z�
Row a�
Row b�
Row c�
Row d�
Row e�
Row f�
�
1�
GND�
+5V�
+5V�
+5V�
+5V�
+5V�
GND�
�
2�
GND�
RET_WX�
Reserved�
+5V�
TBUS 1+�
TBUS 1-�
GND�
�
3�
GND�
RET_WX�
Reserved�
Reserved�
TBUS 2+�
TBUS 2-�
GND�
�
4�
GND�
Vw�
Reserved�
SL3C-W0�
SL3C-STRB�
SL3C-B0�
GND�
�
5�
GND�
Vw�
Reserved�
USR I/O�
SL3C-D(0)�
SL3C-D(1)�
GND�
�
6�
GND�
RET_WX�
Reserved�
SL3B-STRB�
SL3C-D(2)�
SL3C-D(3)�
GND�
�
7�
GND�
AREF_WX�
Reserved�
SL3B-B0�
SL3C-D(4)�
SL3C-D(5)�
GND�
�
8�
GND�
RET_WX�
Reserved�
SL3B-W0�
SL3C-D(6)�
SL3C-D(7)�
GND�
�
9�
GND�
Vx�
Reserved�
SL3B-D(0)�
SL3C-D(8)�
SL3C-D(9)�
GND�
�
10�
GND�
Vx�
Reserved�
SL3B-D(1)�
SL3C-D(10)�
SL3C-D(11)�
GND�
�
11�
GND�
Vy�
Reserved�
SL3B-D(2)�
SL3C-D(12)�
SL3C-D(13)�
GND�
�
12�
GND�
Vy�
Reserved�
SL3B-D(3)�
SL3C-D(14)�
SL3C-D(15)�
GND�
�
13�
GND�
RET_YZ�
Reserved�
SL3B-D(4)�
SL3B-D(8)�
SL3B-D(9)�
GND�
�
14�
GND�
AREF_YZ�
Reserved�
SL3B-D(5)�
SL3B-D(10)�
SL3B-D(11)�
GND�
�
15�
GND�
RET_YZ�
Reserved�
SL3B-D(6)�
SL3B-D(12)�
SL3B-D(13)�
GND�
�
16�
GND�
Vz�
Reserved�
SL3B-D(7)�
SL3B-D(14)�
SL3B-D(15)�
GND�
�
17�
GND�
Vz�
Reserved�
Reserved�
TBUS 3+�
TBUS 3-�
GND�
�
18�
GND�
RET_YZ�
Reserved�
Reserved�
TBUS 4+�
TBUS 4-�
GND�
�
19�
GND�
RET_YZ�
Reserved�
Reserved�
TBUS OC1�
TBUS OC2�
GND�
�



Finder SL1/SL3 J0 Connector


�



PIN #�
Row Z�
Row a�
Row b�
Row c�
Row d�
Row e�
Row f�
�
1�
GND�
SL3A-STB�
SL3A-B0�
GND�
SL3+N-STB�
SL3+N-B0�
GND�
�
2�
GND�
SL3A-D(0)�
SL3A-D(1)�
GND�
SL3+N-D(0)�
SL3+N-D(1)�
GND�
�
3�
GND�
SL3A-D(2)�
SL3A-D(3)�
GND�
SL3+N-D(4)�
SL3+N-D(5)�
GND�
�
4�
GND�
SL3A-D(4)�
SL3A-D(5)�
GND�
SL3+N-D(8)�
SL3+N-D(9)�
GND�
�
5�
GND�
SL3A-D(6)�
SL3A-D(7)�
GND�
SL3+N-D(12)�
SL3+N-W0�
GND�
�
6�
GND�
SL3A-D(8)�
SL3A-D(9)�
GND�
SL3D-STRB�
SL3D-B0�
GND�
�
7�
GND�
SL3A-D(10)�
SL3A-D(11)�
GND�
SL3D-D(0)�
SL3D-D(1)�
GND�
�
8�
GND�
SL3A-D(12)�
SL3A-D(13)�
GND�
SL3D-D(2)�
SL3D-D(3)�
GND�
�
9�
GND�
SL3A-D(14)�
SL3A-D(15)�
GND�
SL3D-D(4)�
SL3D-D(5)�
GND�
�
10�
GND�
SL3A-W0�
GND�
GND�
SL3D-D(6)�
SL3D-D(7)�
GND�
�
11�
GND�
SL3-N-STB�
SL3-N-B0�
GND�
SL3D-D(8)�
SL3D-D(9)�
GND�
�
12�
GND�
SL3-N-W0�
SL3-N-D(3)�
GND�
SL3D-D(10)�
SL3D-D(11)�
GND�
�
13�
GND�
SL3-N-D(6)�
SL3-N-D(7)�
GND�
SL3D-D(12)�
SL3D-D(13)�
GND�
�
14�
GND�
SL3-N-D(10)�
SL3-N-D(11)�
GND�
SL3D-D(14)�
SL3D-D(15)�
GND�
�
15�
GND�
SL3-N-D(14)�
SL3-N-D(15)�
GND�
SL1B-W0�
SL3D-W0�
GND�
�
16�
GND�
SL1-N-STB�
SL1-N-B0�
GND�
SL1B-STB�
SL1B-B0�
GND�
�
17�
GND�
SL1-N-W0�
SL1-N-D(3)�
GND�
SL1B-D(0)�
SL1B-D(1)�
GND�
�
18�
GND�
SL1-N-D(6)�
SL1-N-D(7)�
GND�
SL1B-D(2)�
SL1B-D(3)�
GND�
�
19�
GND�
SL1-N-D(10)�
SL1-N-D(11)�
GND�
SL1B-D(4)�
SL1B-D(5)�
GND�
�
20�
GND�
SL1-N-D(14)�
SL1-N-D(15)�
GND�
SL1B-D(6)�
SL1B-D(7)�
GND�
�
21�
GND�
SL1A-STB�
SL1A-B0�
GND�
SL1B-D(8)�
SL1B-D(9)�
GND�
�
22�
GND�
SL1A-D(0)�
SL1A-D(1)�
GND�
SL1B-D(10)�
SL1B-D(11)�
GND�
�



PIN #�
Row Z�
Row a�
Row b�
Row c�
Row d�
Row e�
Row f�
�
23�
GND�
SL1A-D(2)�
SL1A-D(3)�
GND�
SL1B-D(12)�
SL1B-D(13)�
GND�
�
24�
GND�
SL1A-D(4)�
SL1A-D(5)�
GND�
SL1B-D(14)�
SL1B-D(15)�
GND�
�
25�
GND�
SL1A-D(6)�
SL1A-D(7)�
GND�
SL1+N-STB�
SL1+N-B0�
GND�
�
26�
GND�
SL1A-D(8)�
SL1A-D(9)�
GND�
SL1+N-D(0)�
SL1+N-D(1)�
GND�
�
27�
GND�
SL1A-D(10)�
SL1A-D(11)�
GND�
SL1+N-D(4)�
SL1+N-D(5)�
GND�
�
28�
GND�
SL1A-D(12)�
SL1A-D(13)�
GND�
SL1+N-D(8)�
SL1+N-D(9)�
GND�
�
29�
GND�
SL1A-D(14)�
SL1A-D(15)�
GND�
SL1+N-D(12)�
SL1+N-W0�
GND�
�
30�
GND�
SL1A’-W0�
SL1A-W0�
GND�
SL1+N’-STB�
SL1+N’-B0�
GND�
�
31�
GND�
SL1A’-STB�
SL1A’-B0�
GND�
SL1+N’-D(0)�
SL1+N’-D(1)�
GND�
�
32�
GND�
SL1A’-D(0)�
SL1A’-D(1)�
GND�
SL1+N’-D(4)�
SL1+N’-D(5)�
GND�
�
33�
GND�
SL1A’-D(2)�
SL1A’-D(3)�
GND�
SL1+N’-D(8)�
SL1+N’-D(9)�
GND�
�
34�
�
�
�
�
�
�
�
�
35�
�
�
�
�
�
�
�
�
36�
�
�
�
�
�
�
�
�
37�
GND�
SL1A’-D(4)�
SL1A’-D(5)�
GND�
SL1+N’-D(12)�
SL1+N’-W0�
GND�
�
38�
GND�
SL1A’-D(6)�
SL1A’-D(7)�
GND�
GND�
SL1B’-W0�
GND�
�
39�
GND�
SL1A’-D(8)�
SL1A’-D(9)�
GND�
SL1B’-STB�
SL1B’-B0�
GND�
�
40�
GND�
SL1A’-D(10)�
SL1A’-D(11)�
GND�
SL1B’-D(0)�
SL1B’-D(1)�
GND�
�
41�
GND�
SL1A’-D(12)�
SL1A’-D(13)�
GND�
SL1B’-D(2)�
SL1B’-D(3)�
GND�
�
42�
GND�
SL1A’-D(14)�
SL1A’-D(15)�
GND�
SL1B’-D(4)�
SL1B’-D(5)�
GND�
�
43�
GND�
SL1-N’-STB�
SL1-N’-B0�
GND�
SL1B’-D(6)�
SL1B’-D(7)�
GND�
�
44�
GND�
SL1-N’-W0�
SL1-N’-D(3)�
GND�
SL1B’-D(8)�
SL1B’-D(9)�
GND�
�
45�
GND�
SL1-N’-D(6)�
SL1-N’-D(7)�
GND�
SL1B’-D(10)�
SL1B’-D(11)�
GND�
�
46�
GND�
SL1-N’-D(10)�
SL1-N’-D(11)�
GND�
SL1B’-D(12)�
SL1B’-D(13)�
GND�
�
47�
GND�
SL1-N’-D(14)�
SL1-N’-D(15)�
GND�
SL1B’-D(14)�
SL1B’-D(15)�
GND�
�



CUSTOM J3 - Slot definition for SL1/SL3 Finder











�
A SL2/SL4 Finder board requires connections to 8 Ansley Cables as well as neighbor information from 4 additional cables.  The neighbor information will be bussed along the custom J3 from adjacent slots.





The 8 cables plus Neighbors will be labeled as follows:


Neighbors from Cable SL2(-N)  


Cable SL2(A)	


Cable SL2(B)


Cable SL2(C)


Neighbors from Cable SL2(+N)





Neighbors from Cable SL4(-N)


Cable SL4(A)


Cable SL4(B)


Cable SL4(C)


Cable SL4(D)


Cable SL4(E)


Neighbors from Cable SL4(+N)








�



PIN #�
Row Z�
Row a�
Row b�
Row c�
Row d�
Row e�
Row f�
�
1�
GND�
+5V�
+5V�
+5V�
+5V�
+5V�
GND�
�
2�
GND�
RET_WX�
Reserved�
+5V�
TBUS 1+�
TBUS 1-�
GND�
�
3�
GND�
RET_WX�
Reserved�
Reserved�
TBUS 2+�
TBUS 2-�
GND�
�
4�
GND�
Vw�
Reserved�
SL4B-W0�
SL4B-STRB�
SL4B-B0�
GND�
�
5�
GND�
Vw�
Reserved�
USR I/O�
SL4B-D(0)�
SL4B-D(1)�
GND�
�
6�
GND�
RET_WX�
Reserved�
SL4C-STRB�
SL4B-D(2)�
SL4B-D(3)�
GND�
�
7�
GND�
AREF_WX�
Reserved�
SL4C-B0�
SL4B-D(4)�
SL4B-D(5)�
GND�
�
8�
GND�
RET_WX�
Reserved�
SL4C-W0�
SL4B-D(6)�
SL4B-D(7)�
GND�
�
9�
GND�
Vx�
Reserved�
SL4C-D(0)�
SL4B-D(8)�
SL4B-D(9)�
GND�
�
10�
GND�
Vx�
Reserved�
SL4C-D(1)�
SL4B-D(10)�
SL4B-D(11)�
GND�
�
11�
GND�
Vy�
Reserved�
SL4C-D(2)�
SL4B-D(12)�
SL4B-D(13)�
GND�
�
12�
GND�
Vy�
Reserved�
SL4C-D(3)�
SL4B-D(14)�
SL4B-D(15)�
GND�
�
13�
GND�
RET_YZ�
Reserved�
SL4C-D(4)�
SL4C-D(8)�
SL4C-D(9)�
GND�
�
14�
GND�
AREF_YZ�
Reserved�
SL4C-D(5)�
SL4C-D(10)�
SL4C-D(11)�
GND�
�
15�
GND�
RET_YZ�
Reserved�
SL4C-D(6)�
SL4C-D(12)�
SL4C-D(13)�
GND�
�
16�
GND�
Vz�
Reserved�
SL4C-D(7)�
SL4C-D(14)�
SL4C-D(15)�
GND�
�
17�
GND�
Vz�
Reserved�
Reserved�
TBUS 3+�
TBUS 3-�
GND�
�
18�
GND�
RET_YZ�
Reserved�
Reserved�
TBUS 4+�
TBUS 4-�
GND�
�
19�
GND�
RET_YZ�
Reserved�
Reserved�
TBUS OC1�
TBUS OC2�
GND�
�



Finder SL2/SL4 J0 Connector





�



PIN #�
Row Z�
Row a�
Row b�
Row c�
Row d�
Row e�
Row f�
�
1�
GND�
SL4A-STB�
SL4A-B0�
GND�
SL4+N-STB�
SL4+N-B0�
GND�
�
2�
GND�
SL4A-D(0)�
SL4A-D(1)�
GND�
SL4+N-D(0)�
SL4+N-D(1)�
GND�
�
3�
GND�
SL4A-D(2)�
SL4A-D(3)�
GND�
SL4+N-D(4)�
SL4+N-D(5)�
GND�
�
4�
GND�
SL4A-D(4)�
SL4A-D(5)�
GND�
SL4+N-D(8)�
SL4+N-D(9)�
GND�
�
5�
GND�
SL4A-D(6)�
SL4A-D(7)�
GND�
SL4+N-D(12)�
SL4+N-W0�
GND�
�
6�
GND�
SL4A-D(8)�
SL4A-D(9)�
GND�
SL4E-STB�
SL4E-B0�
GND�
�
7�
GND�
SL4A-D(10)�
SL4A-D(11)�
GND�
GND�
SL4E-W0�
GND�
�
8�
GND�
SL4A-D(12)�
SL4A-D(13)�
GND�
SL4E-D(0)�
SL4E-D(1)�
GND�
�
9�
GND�
SL4A-D(14)�
SL4A-D(15)�
GND�
SL4E-D(2)�
SL4E-D(3)�
GND�
�
10�
GND�
SL4A-W0�
GND�
GND�
SL4E-D(4)�
SL4E-D(5)�
GND�
�
11�
GND�
SL4-N-STB�
SL4-N-B0�
GND�
SL4E-D(6)�
SL4E-D(7)�
GND�
�
12�
GND�
SL4-N-W0�
SL4-N-D(3)�
GND�
SL4E-D(8)�
SL4E-D(9)�
GND�
�
13�
GND�
SL4-N-D(6)�
SL4-N-D(7)�
GND�
SL4E-D(10)�
SL4E-D(11)�
GND�
�
14�
GND�
SL4-N-D(10)�
SL4-N-D(11)�
GND�
SL4E-D(12)�
SL4E-D(13)�
GND�
�
15�
GND�
SL4-N-D(14)�
SL4-N-D(15)�
GND�
SL4E-D(14)�
SL4E-D(15)�
GND�
�
16�
GND�
SL4D-STRB�
SL4D-B0�
GND�
SL2B-STB�
SL2B-B0�
GND�
�
17�
GND�
SL4D-D(0)�
SL4D-D(1)�
GND�
GND�
SL2B-W0�
GND�
�
18�
GND�
SL4D-D(2)�
SL4D-D(3)�
GND�
SL2B-D(0)�
SL2B-D(1)�
GND�
�
19�
GND�
SL4D-D(4)�
SL4D-D(5)�
GND�
SL2B-D(2)�
SL2B-D(3)�
GND�
�
20�
GND�
SL4D-D(6)�
SL4D-D(7)�
GND�
SL2B-D(4)�
SL2B-D(5)�
GND�
�
21�
GND�
SL4D-D(8)�
SL4D-D(9)�
GND�
SL2B-D(6)�
SL2B-D(7)�
GND�
�
22�
GND�
SL4D-D(10)�
SL4D-D(11)�
GND�
SL2B-D(8)�
SL2B-D(9)�
GND�
�



PIN #�
Row Z�
Row a�
Row b�
Row c�
Row d�
Row e�
Row f�
�
23�
GND�
SL4D-D(12)�
SL4D-D(13)�
GND�
SL2B-D(10)�
SL2B-D(11)�
GND�
�
24�
GND�
SL4D-D(14)�
SL4D-D(15)�
GND�
SL2B-D(12)�
SL2B-D(13)�
GND�
�
25�
GND�
SL4A-W0�
GND�
GND�
SL2B-D(14)�
SL2B-D(15)�
GND�
�
26�
GND�
SL2A-STB�
SL2A-B0�
GND�
SL2+N-STB�
SL2+N-B0�
GND�
�
27�
GND�
SL2A-D(0)�
SL2A-D(1)�
GND�
SL2+N-D(0)�
SL2+N-D(1)�
GND�
�
28�
GND�
SL2A-D(2)�
SL2A-D(3)�
GND�
SL2+N-D(4)�
SL2+N-D(5)�
GND�
�
29�
GND�
SL2A-D(4)�
SL2A-D(5)�
GND�
SL2+N-D(8)�
SL2+N-D(9)�
GND�
�
30�
GND�
SL2A-D(6)�
SL2A-D(7)�
GND�
SL2+N-D(12)�
SL2+N-W0�
GND�
�
31�
GND�
SL2A-D(8)�
SL2A-D(9)�
GND�
SL2C-STB�
SL2C-B0�
GND�
�
32�
GND�
SL2A-D(10)�
SL2A-D(11)�
GND�
GND�
SL2C-W0�
GND�
�
33�
GND�
SL2A-D(12)�
SL2A-D(13)�
GND�
SL2C-D(0)�
SL2C-D(1)�
GND�
�
34�
�
�
�
�
�
�
�
�
35�
�
�
�
�
�
�
�
�
36�
�
�
�
�
�
�
�
�
37�
GND�
SL2A-D(14)�
SL2A-D(15)�
GND�
SL2C-D(2)�
SL2C-D(3)�
GND�
�
38�
GND�
SL2A-W0�
GND�
GND�
SL2C-D(4)�
SL2C-D(5)�
GND�
�
39�
GND�
SL2-N-STB�
SL2-N-B0�
GND�
SL2C-D(6)�
SL2C-D(7)�
GND�
�
40�
GND�
SL2-N-W0�
SL2-N-D(3)�
GND�
SL2C-D(8)�
SL2C-D(9)�
GND�
�
41�
GND�
SL2-N-D(6)�
SL2-N-D(7)�
GND�
SL2C-D(10)�
SL2C-D(11)�
GND�
�
42�
GND�
SL2-N-D(10)�
SL2-N-D(11)�
GND�
SL2C-D(12)�
SL2C-D(13)�
GND�
�
43�
GND�
SL2-N-D(14)�
SL2-N-D(15)�
GND�
SL2C-D(14)�
SL2C-D(15)�
GND�
�
44�
GND�
GND�
GND�
GND�
GND�
GND�
GND�
�
45�
GND�
GND�
GND�
GND�
GND�
GND�
GND�
�
46�
GND�
GND�
GND�
GND�
GND�
GND�
GND�
�
47�
GND�
GND�
GND�
GND�
GND�
GND�
GND�
�



CUSTOM J3 - Slot definition for SL2/SL4 Finder








�








<--------------------------------------------------------------------------------------------------<--  Increasing Phi





Wires inside the box represent signals from a single Ansley Cable.  �
 Finder Main Modules





Architecturally, the Finder Boards have been broken down into two types of modules.  





One type of board will be a SL1/3 Finder board.  This board will contain the logic for dealing with Superlayers 1 and 3.  





The other type of board, a SL2/4 Finder, will contain the logic for dealing with Superlayers 2 and 4.





The main logic of these boards will reside in the Finder FPGAs.  Each Finder FPGA receives it core input from a single Ansley cable and some portion of  “neighbor” cables.  The Finder outputs track segment information which must be passed to the Linker Modules.   The Finder FPGAs will be discussed later in more detail.





A SL1/3 Finder Board will contain 2 SL1 Finder FPGAs and 4 SL3 FPGAs.  There will be a total of 24 of these boards which will be spread out over 3 crates, with a total of 8 per crate.  





The custom J3 backplane which is being designed requires that SL1/3 Finder boards be located in slots 4-11.  These cards are being built with the assumption that a future upgrade will cause the wires of SL1 to be split and cause the number of SL1 Ansley cables into the board to double. 





A SL2/4 Finder Board will contain 3 SL2 Finder FPGAs and 5 SL4 FPGAs.  There will be a total of 24 of these boards which will be spread out over the three Finder crates for a total of 8 per crate.  The custom J3 backplane being designed for the Finder crate requires that SL3/4 Finder boards be located in slots 13-20.





�
�





�
Finder L2 Readout Info





Readout of wire and segment information is optional, and is seen mainly as a check on the system.





Upon a Level 1 Accept,  each Finder FPGA will store 48 bits of wire hit information for each of the 48 TDC channels it is looking at.  This is 96 bits of information (prompt and delayed).





Also stored upon a L1 Accept is 12 bits of segment information for each of four cells, resulting in a total of 48 bits.





To readout wire information requires 3 32-bit VMEbus reads for each finder. 





To readout segment information, requires 2 32-bit VMEbus reads for each Finder. 





There are 6 Finders on a SL1/3 board and 8 Finders on a SL2/4 Board.  In a crate, there are 8 SL1/3 boards and 8 SL2/4 boards.





Crate wide, there is a total of 112 Finders to be read out.  This results in 336 words of wire information and 224 word of segment information per crate.





The memory map of a Finder board will allow for the contiguous readout of all wire information followed by all segment information.   


�
Linker Module 


	


There will be only one type of Linker Board.





Each Linker Board will cover a 15 degree span.





Each Linker Board will contain 12 Linker FPGAs which cover 1.25 degrees.





The Linker FPGAs will report 3 bits of Phi information and 7 bits of Pt (one sign and 6 magnitude).  Linker FPGAs will also report an isolation bit (when there is less than a specified number of tracks found within the 1.25 degrees), and a short track (when SL4 hit missing).


	


L2 Readout Buffers





Upon a L1 Accept, each Linker FPGA will store the 3 bits of Phi information, 7 bits of Pt, the Isolation bits, the short track bit and the B0 marker into a L2 Readout Buffer.





This is 13 bits of information per Linker.  If we assume 1 VMEbus read per Linker, there will be 12 words/board x 8 boards per crate for a total of 96 words per crate.


�
�





Linker Module Block Diagram


�






Finder to Linker Connection





Each Finder board must present two copies of its pixel (or, pixel and slope) information to the Linker Boards.  The two copies of pixel information will go to two different Linker modules.





Assumptions





A SL1/3 Finder board will present information from 2 SL1 Finders and 4 SL3 Finders.





A SL2/4 Finder board will present information from 3 SL2 Finders and 5 SL4 Finders.





Each Finder will have 13 bits of information every 33 ns, or at a rate of 30.3MHz.  This will be made up of 12 bits of pixel information (or 6 bits of Pixel and 6 bits of slope) and a Beam_zero marker.





Data Bandwidth


 


A SL1/3 Finder Board will need to send  (13 bits/finder x 6 finders per 33 ns) for a bandwidth of  2.36x109 bits/second.





A SL 2/4 Finder Board will need to send (13bits/finder x 8 finders per 33 ns) for a bandwidth of   3.15x109 bits/second.





�
Implementations





The cable run from Finder Boards to Linker Boards will be short <<3 meters, which allow us to consider the use of National’s Channel Link Drivers and Receivers. 





If we use a 28-bit Channel Link running at 30.3MHz, we have the capability of transferring (30.3 MHz x 7 bits/LVDS link) 212 Mbps per LVDS pair or 848 Mbps over a  5 pair cable utilizing the 28-bit Channel Link.  Because we are moving only 26 bits over the 28 bit link, we have an actual throughput of  797 Mbps.





Thus, a SL1/3 Finder board would require the use of 3 28 bit Channel Links, utilizing 15 cable pairs for each copy of information between Finder and Linker Boards.





A SL2/4 Finder board would require the use of 4 28 bit Channel Links, utilizing 20 cable pairs for each copy of information sent between Finder and Linker Boards.





�
Testing of Implementation





Have begun to test National Channel Link. 


	





MAXIMUM CABLE LENGTH VS. FREQUENCY





�
Twist-N-Flat�
�
�
Category 5�
�
�
25 MHz�
30MHz�
40MHz�
25MHz�
30MHz�
40MHz�
�
140”�
120”�
80”�
25’�
20’�
10’�
�






The maximum length of the cable may be some what longer in the Category 5 cable because we reduced the cable in 5’ increments. At 30M Hz. and a 25’ length there were only a few errors and at 40M Hz. and a 15’ length there were only a few errors.





Need to test Cable and Connectors.  Can we combine 5 pair cables required by individual Channel Links into a larger cable servicing as many as 4 Channel Links?  If not, we require up to 8 small cables off the front panel of each SL2/4 Finder Board - this is doable, but not as easy to deal with as a couple of larger cables.





�
Linker -> XTRP communications





Each Linker Board will cover a 15 degree phi slice and present the results of track finding in 12 1.25 degree phi slices to the XTRP.





The data will be passed to the XTRP over a two 25 conductor pair cables.





LVDS Drivers will be used.





The agreed upon data format is as follows:





�	


�
SYSTEM TIMING





start - Signal at TDC


1  CC 	Convert to Prompt and Delay


3  CC 	Ansley Cable Delay


1  CC	Data Alignment FIFOs to FINDER


4  CC	Finder FPGA


1  CC	Finder to Linker


4  CC	Linker FPGA


1  CC	Linker to XTRP


-------


14 CC	CC = 132 ns Clock Cycle





Previously, the numbers we have been using were from the original XFT design for the CFT which showed 16 CC 





�
Schedule





Prototyping Work Under Way





Goal:	Test board being built at OSU which will provide us the ability to dowload Finder and Linker designs and run test vectors through them. (Brian will discuss this in detail)





Goal:  To verify we can really pump data up the Ansley cables at 22 ns intervals and capture the data.  To do this we are building a prototype backplane, a prototype SL1/3 Transistion Module and the FIFO Receiving portion of the Finder Board.





	XFT Backplane 


	schematically captured


	layout complete


	PCB fab over Holidays


	(we are also trying to figure out a way to assemble/repair 	these backplanes)





	SL1/3 Transition Module


	schematically captured


		layout in progress





	FIFO Receiving Board


		95% Schematically Captured


		Layout will begin in January





	Hope to have all the pieces in place by mid-Feb.  Tests 	should tell us whether or not the design is valid by end of 	Feb. 


�
XFT Board Schedule





Linker Board:  	Design is under way


Extensive work has already been done on the Linker FPGA.


Test Board is being made now which will verify mechanical dimensioning of the 9U x 400mm board as well as the VMEbus interface.


Goal is to have the prototype by June ‘97 for integration tests with the Finder Boards.





Finder Boards:	Design is underway.


Extensive work done on Finder FPGA design.


Prototype board designed to test data receiving FIFOs.


Channel Link Chips have been tested for Finder -> Linker  Communications.


Goal is to have prototypes of SL1/3 Finder and SL2/4 Finder by June’97.





XFT J3 Backplane:  Ready to send out artwork.  Final Backplane will be available by June ‘97.





Finder Transition Boards:  Design is complete.  Prototype tests in Feb will verify the design or indicate any required changes.  Final Versions will be ready by June ‘97.





TDC->XFT Transition Board:  Design is awaiting final pinout from the TDC mezzanine board.  Also, some mechanical decisions on how the Ansley cables come into the back of the crate.








�






Integration Testing begins in June ‘97.





Ready for the Vertical Slice in Aug ‘97.





XFT Mini Review 12/18/96 		TMS











