Five Gb/s Multimode DMD at
850 nm:Real-Time Data and
Equalizer Simulations

Thomas Lenosky and Giorgio
Glaretta, Finisar Corporation

March 11, 2001



Overview

Description of Equipment and Fiber Samples
*Description of Data Analysis Methodol ogy
*Presentation of Results

Summary Slide



M easurement Setup

127-bit PRBS at 5 Gb/s datarate.
Laser isa850 nm VCSEL
Receiver isacommercia high-bandwidth device

High-bandwidth (3 GHz), high sampling rate (10 Gg/s) real time
oscilloscope, memory = 120000 samples

Used fiber shaker with 1 dB mode salective |oss e ement



Finisar Fiber Shaker




TIA DMD-Challenged Fibers

Fiber Length[ m]

Back-to-back ~0

Fiber 1, no shaker 150

Fiber 2, no shaker 150

Fiber 2, with shaker 150 (+10 for shaker fiber)

Fiber 1s62.5 micron multimode; fiber 1 and fiber 2 are two halves of
duplex redl supplied by David Hyer.




Processing of Measured Data

* The measured data was processed as per the document “ M easurement
of Non-Stationarity of 10 Gb/s Multimode Fiber Links,” by O. Agazzi
and T. Lenosky, available from:
http://www.ieee802.0rg/3/ae/public/adhoc/equal/NonStationarity 112200.pdf

 Wealso applied adecision feedback equalizer (DFE) agorithm to the
measured data, using alarge number of taps. Thisis astandard
egualizer architecture described in many textbooks, e.g. Lee and
Messerschmitt, “ Digital Communication”, second edition.



Channel Bandwidth

Back to back _
Fiber 1 (no snaker)

Ak
Magnitude
(dB) 10+

sl / b 3

Fiber 2 (noshaker) — | |

o

-30

1] DE i 1% é EE é 3% A 4% 5
Frequency (GHz)
Estimated fiber bandwidth is ~160 MHz/km for fiber 2



Estimated Error Rates for DFE

Simulation
Case Bit Error Rate
Back to Back 2.6 10102

Fiber 1, no shaker 4.7 106

Fiber 2, no shaker 3.3104

Fiber 2, with shaker 1.9 100




Impulse Coefficients Versus Time
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DFE Coefficients Versus Time
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DFE coefficients are slowly varying



Effect of Equalization
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Summary

5 Gb/s channdl istime-invariant over 12 microsecond time scale
Successful equalization in completely closed eye case

Transmission of dataat 5 Gh/s over 160 m of 160 MHz km multimode
fiber

Pul se splitting was not observed in impul se responses
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