Versatile Link Project Description
Optical Physical layer linking front- to back-end

Bidirectional, ~5Gbps
Versatile

— Multimode (850nm) and Singlemode (1310nm) versions
— Point to Point and Point to Multipoint architectures

Joint Project (CERN, Fermilab, Oxford, SMU)




P;oject Structure and Partngrs
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Optical Eye Pattern Analysis

Optical Modulation Amplitude (Stable)

1310 nm, 3.125 Gbps, 8b/10b
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Backend Transceiver

Digital Signal Analyzer
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PRBS Pattern Synchronization

francois.vasey@cern.ch
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Jitter (ps)

Data Source: CH1

Data Rate: 6.25 Gbps Filter: None

SSC: Off Pattem: 127 bits Channel: None
Phase Reference: None Sample Count: 250.80 k Equalizer: None
Jiter (Decision Threshold: 59060 )
Random Jitter Random Noise
R (RMS) = 2ips RN (RMS) = BESUW
RI(h) (RUS) = 23 RN(y) (RMS) = 663U
RI(v) (RMS) = TIBfs RN(h) (RMS) = 48770
Deterministic Jitter Deterministic Noise
D = 3.05ps DN = 8835uW
DD) = 31.00ps DDN = 86.19uW
DCD = 4330f DDN(level 1) = BL1SuW
DDPWS = 2.28ps DDN(level 0) = R20uW
P = 4ups PN = 107uW
PJ(h) = 42ps PN(v) = 51393n¢
PI(v) = 50.04fs PN(h) = 908.47nV
Total Jitter @ BER Total Noise @ BER
T (1E12) = 65.17ps N(E-1) = 1862400
Eye Opening (1E-12) = %83ps Eye Opening (1E-12) = 538.58ub
Eye Amplitude = 704.83uV
RI(d-d) = 258ps Magnitude = Oppm
D)(d-d) = 2890ps Frequency = Ok

DDJ vs Bit
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Jitter Decomposition and Analysis

Jitter (Deterministic and Total (Avg))
1310 nm, 3.125 Gbps, 8b/10b
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Back End Optical Technologies
SNAP12 Tx (2.7 Gbps/channel)
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Parallel Opty
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Versatile Link Future Phases

- Project Plan calls for Phase 2 to end in March, 2011. Phase 3 would be
production readiness phase.

* A “Phase 2B” has been discussed. This would bridge the period between
the end of Phase 2and the beginning of a production readiness phase
synchronized wit h LHC upgrades.

* Possible Phase 2B Activities:
« 100 Gbps telecom products are driving the development of array optics.
* FNAL already has begun investigating the use of existing array technologies
for Versatile Link (SNAP 12, optical engines)
* FNAL proposes to continue working with vendors of array technology to
evaluate evolving products.
* Activities would include design and development of test platforms,
working with vendors to specify packaging options, test engineering, and
component specification for these products.
* FNAL has already worked with 2 vendors of such technology (NDAs are
in place) and more are being contacted. We will be responsible for the support
of reference test platforms for array transmitters and receivers for the
Versatile Link project.
Possible to submit this as a Generic R&D proposal .



