Options for Opticall Links at SLHC
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Optical Links for the ATLAS and CMS Trackers
ATLAS CMS
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The Optical Link Margins: (1: 1Tx)

x Radiation Hardmness
a Operating point shifts
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The Optical Link Margins (2: Rx total)

Rx Radiation Hardness
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Optical Link Margins (3: Rx SEE)

Rx SEE cross-section
s Bit rate dependent
s Incidence-angle dependent
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Optical Link Margins: (4= filber)

Eiloer Radiation Hardness
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Optical Link Margins: (5= link)

Elber Capacity,
s ATLAS SIMM: 50-80 MHz-km
s ATILLASI GRIN: 1000 MHz:km

Electronics
a Binary 40/80NMBps

Geometny.
s 18cm from beam: axis
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CMS SISM: >>10GHz-km

Analegue 100MHZ
Digital 80V BpS
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Margins for operation at SLHC (6: summary)

Ix andl Rx need careful study.

s Are we reachingl the imit?

s RXx SEE sensitivity terlbe mitigated

ElRer

s Radiationrtolerance pronanly OK

s Capacity increase OK in SM, NOT OK in SIMM, OK in GRIN
Electronics

s Generalized Bottleneck

Geometny.

a Possibility to move away: firem| Beam) axis 16 gain margin against
radiation; damage

Geod overall agreement between ATLAS and CVIS
Ohservatiens
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The Options fier an Upgrade (1)

Reuse the existing system
s Check margins, canefully:

s Boost analogllink capacity: by
developingl CODEC and MODEM

See paper by S. Dris
Reuse the fiber plant only.

s Develop TRx, SERDES and
CODEC

See paper by P. Moreira

n Check compatibility and margins
off legacy/ fiber and Connectors

Start from scratch

m Poessibly Using| compoenents
ldentical te existingl enes

A combination of the above

s Geometry dependent system

Implementation
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The Options fier an Upgrade (2)

components

Start from scratch

Reuse the fiber plant only

Reuse the existing system
development

Resources
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Prepoesal 1: The ATLAS SCIT Straw-Link

(1. Weidleerg|, Oxiord, Oct 05)
a 2500 links

m 2.5Ghps

n Start firom seratch
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Propesal 2: ATLAS Pixels

K.K. Gan, Ohioes State University

Reuse existing canle plant
s 1m micre twisted pair, 8m' SIMMfiker, 70mi GRIN filber, 1Ghps

1m40 uTP

2Gbps 9m SIMM + 20m GRIN
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Propesal 3: The versatile bi-directional
digital link

GBT Chipset | | opto 1
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The Joint Opteelectronics Working Group

System

Optical Link 1

Optical Link 2

Optical Link 3
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Joint Optoelectronics Working Group
Survey Result
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Conclusions

Options for Opticall Links at SLHC are:
m Reuse existing system (epen to CVS enly)
a Reuse fiber plant only (open ter CVS and ATLLASI Pixels)
s Start firem scratch (possikly: using cemponents identical tor existing GNES).

Check margins off existing components, theroughly:

a Investigate Laser and PlINFdiedes in deptn
Will'we reachrthe total dose limit at SIEHC?

a Draw a lineref usability’ at SLHC, with safety: margin.
n Investigate electronic mitigation techniques (total dose and SEE).

EOr new Compenents;, concentrate om only: Very: fieWw: options.
a Generic andl versatile

m The joint opteelectronics werking group: has the' petential to coerdinate a
few parallel’ projects across eExperments.

m System level aspects to be addressed by the experiments.
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