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Applications ,{m

EU-FP6 Construction Contract
* Resistive Plate Chamber / RPC

— Timing (Time of Flight)

— correction with amplitude (walk correction)
* Pion Hodoscopes

 Forward Wall

BMBF

 TOF Readout / Trigger
* RICH Readout / Trigger
« MDC Readout / Trigger
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Features/Requirements for RPC &1 ,j,?

At the detector, short signal cables

* Purely digital, ADC information is encode in Time-

over-Threshold
— No delays required, no ADCs needed
— HPTDC from CERN

* LVL1 and LVL2 pipes at the FEE

* Readout and data transport on one board, no VME

* Avoid ,Low Voltage Power-Supply Nightmare®™ (high
currents over long cables: Ohm's Law, Inductive-

effects)
— 48V DC/DC, telecom standard

e Data Reduction/Feature extraction on the same AN
board gz =z jp_  ADES
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Architecture i‘ | :)

[ ‘l‘
TRB V1.0
TDC TDC TDC TDC
32 32 32 32
channels channels channels channels
| | | |
|
| FIII=O |
(7))
FPGA 2
| 5
| ®))
" Dual Ported RAM | E’
I
Computer +
Memory +
Flash +
N k
Sher DC/DC
Ethernet 48V
7\
= DAPES

13.03.2006 Michad Traxler, GS| 4



TRB Module
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* 4*32 channels
TDC, HPTDC

+ 80 pin twisted
pair cable, KEL
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Design Issues |
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Results | " V‘? L 2s

* Project of a larger team, very complex, time-

consuming
» Concept is accepted and working: RPC Test Nov 05
| CellOverlap: (TimeL+TimeR)/2 in two cells | ____FeeBCn
.fg:m_ Res =c/\2 =79.9 ps

L 1 1 1 1 1 1 1 1 1 J I I 1
-01|J -8 -6 . | -2 0 2 4 6 8 10
TDC= bin

[1] M. Traxler, D. Gil, M. Kajetanowicz, K. Korcyl, M. Palka, P. Salabura, P. Skott,
R. Trebacz: GSI Report 2006 7 N
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Results |l &1 by S

* Performance:
sigma between 2 channels (4 TDCs): 38ps

|V
|V
LV

|1 readout of 60 TDC-words/event: 35kHz
_2 readout of 60 words/event: 5-6kHz

_2 readout of empty events: 18-19kHz

— all without DMA, no optimization in FPGA

* TDC-Resolution
— sigma between 2 channels (4 TDCs): 38ps

— no signs of crosstalk on TRB (has to be verified with
more careful measurement)

— RPC-detector channel resolution: 80ps
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Future: TRB V2

TRB V2.0
TDC TDC TDC TDC
32 32 32 32
channels channels channels channels
DSP / Iarg_e FIRER Trigger and
: Virtex 4
Tiger Sharc LX100 IPU data
over optical
| link
Computer +
Memory +
Flash +
Network
Ethernet
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Future I &1,, ? *

 Additional Features:

— 2 Gbit optical link for online pattern-recognition data
transfer and LVL1 and LVL2 trigger information (not
timing)

— 3 times faster CPU (21€/piece)

— Large FPGA for online pattern-recognition, zero
suppression....

— DSP: Tiger-Sharc (TOF-algorithm)
— option: remove TDCs, connectors for readout of:
« MDC, RICH

— Clock-Distribution and Power-Sequence Chips: Lattice
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Appendix

* New Trigger Distribution and |IPU-Data transport

— http://hades-wiki.gsi.de/cgi-bin/view/DaqSlowControl/DaqUpgradeOverview
— http://hades-wiki.gsi.de/cgi-bin/view/DagSlowControl/NewTriggerBusNetwork

I I
| I

Frondend Readout, Frondend Readout, R
e.g. RPC-TRB e.g. MDC-TRB

Ethernet

Optical GB-Link

: r: I Compute-Node + ' Compute-Node + I
Ethernetswitch Trigager-Link-Hub Trigger-Link-Hub il
|

Eventbuilder |

Central Trigger System
Matching Unit
CTU
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http://hades-wiki.gsi.de/cgi-bin/view/DaqSlowControl/DaqUpgradeOverview
http://hades-wiki.gsi.de/cgi-bin/view/DaqSlowControl/NewTriggerBusNetwork

Summary w

* Things to learn from HADES-experiences:
— Don't allow a zoo of digital-nardware for every
subsystem

— Data transport issues are at least 10 times more
demanding/time-consuming than the algorithm to
implement (maybe connected to the zoo of hardware)

— Think more about Low-Voltage Power-Distribution
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