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¸ Mathematical and experimental based

models for different fibers

¸ Using of different photo diodes

and optical sources

¸ Changing of physical parameters in

simulation by user

¸ Optimization of equalization techniques

¸ Simulation of different modulation types

(e.g. PAM, DMT)

¸ Simulation of eye diagrams, constellations

and BER calculation

¸ Integration of fiber models with circuit simulation
(e.g. PSpice)

Requirements on the simulation tool

Overview

PSpice 

Simulink 

Improvements

DMT Simulation

System

DFE Simulation
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3Fast SI-POF system overview

whatós possible over 100 m standard POF

(step index, 1 mm, class A4a.2)

¸ Siemens 2006: 1.00 Gbit/s over 100 m 

SI-POF with DMT and FEC 

¸ POF-AC 2007: 1.39 Gbit/s over 100 m 

SI-POF with passive equalizer

¸ Siemens 2007: 1.51 Gbit/s over 100 m 

SI-POF with DMT and FEC 

¸ TU Munich 2008: 2.00 Gbit/s over 100 m 

SI-POF with FFE/DFE (BER < 10-3)

¸ ....
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Improvements
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¸ Mitsubishi GH-4001 100 m

¸ Popt +6.7 dBm

¸ S5052 800 µm

¸ Received opt. Power -2.94 dBm 

¸ TIA Rx -15 dBm@650 nm

¸ Passive Equalizer

1.39 Gbit/s over 100 m SI-POF

Our system (POF-AC 2007) 

Tx Rx Equalizer Amplifier Low passPOF

PSpice 

Improvements

DMT Simulation

System

Overview

Simulink 
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Fiber modelling
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6The optimized equalizer (hand made)

¸ 5 SMD resistors 

¸ (size 0805)

¸ 1 SMD capacitor (var) 

¸ f3dB :35 - 176 MHz

180

90 

60 nH

90

60 nH

6.5 pF
Overview
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7Measurement and simulation
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PSpice

= Direct design for electrical circuits

= Lot of electrical components available 

(FET, OpAmp)

= Analog Behavioral Modeling (ABM)

= PRBS Sources, eye diagram, BER, I/Q 

must be implemented

Simulink

= Instrument for Eye, BER or I/Q Measurements 
Ą RF toolbox

= Better handling with mathematical expression 
and experimental data (e.g. Phase response)

Overview

Simulink

Improvements

DMT Simulation

System

PSpice

DFE Simulation
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9PSpice Model of S5052; 12 V; 650 nm
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10Example 1.25 Gbit/s over 50 m SI-POF
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