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Project Requirements

Laboratory test system for LHCb RICH Pixel Chips

*Test system on-line within 3 months
*40MHz clock rate
IMHz event-rate, 32 DWORDs bur st per event
| nexpensive
*Flexiblefunctionality
*Portable and handy— different applications
Chip characterisation
Wafer testing
M odule (Photodetector) testing
Testbeams
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Minimizing a PIXEL chip test
system
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The PC architecture and PCI

Advantages:
«CPUs and many hardwar e resour ces available
eMost common and familiar bus ar chitecture
=FPGA support
zsAny conventional OSworkswith the PCI
&1 ow cost
ePartitionable (several controllers per bus)
#PCl 32b@33M Hz, 64b@66M Hz, cPCIl available
Drawbacks:
2t imited space for eectronics
£t imited power
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Concept of the new solution
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Building areal system
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S-LINK Front-End electronics

Single mode (32 dwords for LHCb) or multievent readout mode
(up to 16 events per trigger)
Adaptation of S-LINK bus width for LVDS serializers
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PCl Readout Controller

The FLIC card

B .o Bl SHE

‘: 'Iil'l:l',lil;ll - ':;.: L [

&sStandard PCI card . _
2 small, familiar I

&FEasy to use (Plug& Play) ag = TR |

&General Purpose solution
*Mezzanine cards . , .
Interchangeable A T
«Custom HW interface
(FPGA, HDL)

&1.ow cost

& arge data buffer = local memory becomes system memory

Guirao - Frascati 2002 Read-out of high-speed S-LINK datavia 9
abuffered PCI card



PCl Readout Controller

The FLIC card

&Standard PCI card
& small, familiar
&sEasy to use (Plug& Play)
&sGeneral Purpose solution
*Mezzanine cards
Interchangeable
*Custom HW interface
(FPGA, HDL)
&sL.ow cost
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& arge data buffer = local memory becomes system memory
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Readout Software

oL abView Analysis and Interfac

esEXIsting analysis

software for the chip

&1 nterface with
commercial cards
(JTAG controller)

* Need of developing a
Windows™ driver for the FLIC
*Existing support for Linux
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Performance

LHCD pixel mode 32b@33MHz 64b@16MHz

40MHz clock 132MB/s payload 132MB/s SDRAM

32 dwords burst FLIC input

SOURCE 1 | MEMORY BANKS
SLINK FLIC

L |
32b@40MHz  PClI —_ Eu

32b@33MHz
Jungo dnve> FLIC specific

REAL-TIME DLL
OFFLINE

v

LabView interface
3MB/s
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Conclusions and Future

Conclusions
&5A test system has been built
based on PCI controller
240MHz performance reached
zMore systems have been reproduced in short time
& ow cost per system
e\Works under LabView.
&1 ogically compatible with the previoustest system
&sEasy maintenance and upgrading
Future possibilities
esScealability: several readout controllers per PC
eHigher speed in the software domain (DM A engines)
&M ore complex controllers may fit in larger FPGAS
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Thanks!
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