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Summary

The aim of this research project is to address the transmission of radio signals like UWB
or Wireless LAN signals over cheaper multimode fiber (MMF) links which are evolving
along with the Gigabit / 10G Ethernet standards. These MMF links are based on 850nm
VCSEL laser diodes and laser optimized graded index fibers and is meant for short

distances up to 300 - 550 meters for 10Gbps data rate.

Large signal circuit models were created and implemented in ADS simulator to
characterize the MMF link. The VCSEL model is a semiconductor rate equation model
adopted for circuit simulation. The MMF model is a transfer function model based on
modal delays and a simplified modal power distribution. The PIN diode model is a
simple small signal equivalent circuit. The entire link was characterized and validated

using the S-parameters and group delay simulations for small signal performance.

A pulsed UWB transmission over fiber is simulated and validated against the
experimental results where the temporal signal qualities were analyzed. Also WLAN
IEEE 802.11a/11g system's EVM performances for ROF transmission predicted by the
simulation were consistent with experiments. This was further used to predict the EVM

performance of the 802.11a system in the presence of UWB signal over ROF.

From the results it was concluded that the low cost MMF link could serve as a potential

range extension structure for wireless networks.
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