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Optical Transmitters
-- WDM Transmitter

Optical Sources
-- CW Laser Array ES
Optical Pulse
-- TRC Measurement Data
Multiplexers/Demultiplexers
-- WDM Mux ES
-- WDM Demux ES
Optical Fibers
-- Improved Optical Fiber
Optical Amplifiers
-- Er-Yb Codoped Wavequide
-- Er-Yb Codoped Fiber
-- Raman Amplifier - Average Power Model
-- Raman Amplifier - Dynamic Model
Electrical Amplifiers
-- AGC Amplifier
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— Polarization Devices
-- PMD Emulator

— Regenerators
-- 3R Regenerator
— Optical Signal Processing
-- Convert To Parameterized
-- Convert To Noise Bins
— Binary Signal Processing
-- Duobinary Procoder
— Tools Library
-- Limiter
-- Initializer
-- Electrical Ring Controller
-- Command Line Application
— EDA Cosimulation
-- Load Spice CSDF File
-- Save Spice Stimulus File
-- Triggered Load Spice CSDF File
-- Triggered Save Spice CSDF File
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— Optical Sources
-- Laser Rate Equations
— Optical Sources
-- Laser Measured
— Optical Modulators
-- Signal Drive Mach-Zehnder Modulator Measured
-- Dual Drive Mach-Zehnder Modulator Measured
-- Dual Port Dual Drive Mach-Zehnder Modulator Measured
— Optical Modulators
-- Electroabsorption Modulator Measured
— Optical Fibers
-- Linear Multimode Fiber
— Optical Amplifiers
-- EDF Dynamic Analytical
— Electrical Amplifiers
-- Limiting Amplifier
— Regenerators
-- Data Recovery
— Matlab library
-- MATLAB Component
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— Visualizers
-- BER Analyzer
-- WDM Analyzer
-- Dual Port WDM Analyzer




(% Optiwave

“Later Riste BquanoRE Pulsa Generor 0 O @ i | 0 =6
Freguency = 1931 THz | e —— — — e
Pawer » Poigr dim Rl WNEN -

Wl

— Signal Tracing
-- Improved signal tracing algorithm
— Optimizations
-- Multiple Parameters Multiple Result Optimizations (MPO)
-- Signal Parameter Signal Result Optimization
— Project Browser
-- Customized tree control
-- Search Engine
-- Sorting of Layout information
-- Second column for user selected data
-- Display filters
— Script Page
-- COM Technology
-- Standardization
-- Automatic Script Generation
-- Script editor
-- Full automation of OptiSystem
-- Optimizations
— Calculation Schedulers
— Bill of Materials
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Report Page

-- Customization

-- Dynamic update after simulation

-- Templates (Pre-formatted layouts)

-- Full Printing and Print Preview Functionality
-- Multiple Page Reports

-- Editing and viewing standard features

-- HTML export

-- Project Browser integration

-- 2D Graph Control
-- 3D Graph

-- Grid Control

-- Rich Text Control
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— Optical transmitters
-- LED Modulation response
-- Laser L-I curve
-- Semiconductor Laser Modulation response
-- Semiconductor Laser Large Signal Modulation
— Modulators
-- Chirp in Mach-Zehnder Lithium Niobate Modulators
— New Optical Fiber Model
-- Polarization mode dispersion
-- SPM induced spectral broadening
-- Combined effects of GVD and SPM Modulation instability
-- Cross-phase modulation effect
-- Four-wave mixing effect
-- Raman amplification: scalar and vector one
— New PMD emulator component
-- Effects of PMD on pulse propagation
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* New EDFA component

-- Gain and noise characteristics of EDFA
-- Excited state absorption impact on the EDFA performance
-- Lon-ion interaction effects
-- Rayleigh backscattering in EDFA
-- Inhomogeneous broadening
-- Temperature dependence of the gain
-- Transients in EDFA

— New Raman average power model, steady state and dynamic models
-- Raman threshold calculation
-- 100 nm bandwidth flatten — gain Raman amplifier — Average power model
-- Raman amplifier - Dynamic model
-- Raman amplifier - Steady state model
-- Gain in Raman Fiber Amplifiers
-- Flattening the gain of broad band Raman amplifier
-- Optimizing the pump powers and frequencies of Raman amplifier
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— New wave guide amplifier model
-- Improved gain characteristics in high-concentration Er3+/Yb3+ co-doped glass
waveguide amplifiers

— Dispersion compensation and Cosimulation with OptiGrating
-- Compensation of dispersion - ideal dispersion compensation
-- Compensation of dispersion - Fiber Bragg Grating
-- Compensation of dispersion with OptiGrating
— Soliton effects
-- Birefringence and solitons
-- Soliton iterations
-- Decay of higher order solitons in the presence of the third-order of dispersion
-- Decay of higher order solitons in the presence of intrapulse Raman scattering
-- Decay of higher order solitons in the presence of self-steepening
— Multi-parameter optimization Engines
-- Extracting the thermal noise parameter for specific receiver sensitivity
-- Optimizing the EDFA gain for WDM lightwave systems
— Matlab component
-- Amplitude modulator
-- Designing a Visualizer using the Matlab Component
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— System modeling
-- Dispersion compensation schemes - a system perspective
-- Comparison of RZ and NRZ modulation formats for 16/32 channels
-- WDM 40 Gb/s transmission systems
-- Engineering the fiber nonlinearities and dispersion
— Optically “transparent” networks
-- Power level management in optical metro networks
-- Migrating to 10 Gb/s in Metro Networks
-- Negative Dispersion Fiber for Metro Networks
-- Interchannel Crosstalk in Metro Networks
-- WDM Ring - Wavelength Independent Subscriber Equipment
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-- Load Spice CSDF File 1
-- Save Spice Stimulus File "[ﬁ

Save Spice SCDF File
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WDM Transmitter 3R Regenerator

-- WDM Transmitter

WDM Transmitter
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-- WDM Mux ES

~ Latwr Rite EquanoRz
: Freguency = 1831 THz
Pawer = Power din

» !

. - ‘ |;.'-.
Pulza F“““"’“‘H'”'_ﬂ =M ’ Ly & w
: Trmme rEES

)

WDM Mux ES
WDM Demux ES

-- WDM Demux ES

16

Lahel: |WDM Mux ES Cost: | 0.00 Costd: | 0.00
ISimuIation ] Moize I Ripple l Simulation l Moise I

|_ Mame Walue Units Mode Disp Mame Value Units Mode

Number of input ports & Navimes! a Novmal
v |Frequency TeR T T Novmsl [ [Frequencyl1] {8325 THz Nl
¥ |Frequency spacing {007 GHz = i Frequencyl 2] 1833 THz Movmal
7 |Bandmidth 10 Oz ot [ [Frequencyl3] 18341 Tz Vormal
[~ [Insertion loss e MNavemal [~ |Frequencyl4] {895 THz Navzal
[ [Depth 007 a8 Normal [ [Frequencyl5] 183.6% THz Normal
— |Filter type Bessal Nl [~ [Frequencyl6] 1837 THz Novmal
[ [Filter order ] Noermsi [ [Frequencyl7] 18385 TH: Novmal

WDM Mux ES

WD De i

Properties

WDM Mux

Label  [WDOM Demux ES Costf: | ] Costd: | [Ti]
Simulation l Moise I IHippIe ] Simulation l Moise I

Disp Mame Yalue Units Mode Mame Yalue Units Mode
[ |Mumber of output ports & Novmal Frequency{m f_?_?_F?Hz Mavrmal
v |Frequency T95.1; Tz Nacmal — |Frequencyl1] 1932 THz MNovmal
7 FYEQIIEEY spacing f{?&ﬂz mal b [~ |Frequencyl 2] {233 THz Mormzsl
[¢ |Bandwidth 0% GHz Normal = |[Frequencyl3] 13345 THz MNovmal
[ |Insertion loss &t ag Novmal [~ |Frequencyl 4] {835 THz Mormal
- |Depth 100 g Mo rmal — |Frequencyl5] {835 TH: Movimal
[ |Filter type Bassal Mo rmal = |Frequencyl6] f83.7:TH: Movimal
- |Filter order E Novimal I~ |Frequencyl 7] f858: THz Movmal

WDM Demux ES

WDM Demux
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TRC — Time Resolve Chirp

TRC Measurement Data

Label I'TRGMamerrﬁ'dD-ubu

Costh | nog
2 i . —_—
Main ilmw Numeical | Smudstion |
Disp | Hame Value ] Umits | Mode
= Frt'llany IRET| THr | Mol
T (sewie 2 | oo
= [Etart tme Bla | Wormat
r' name Sageence.det 4 A
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Time Signal power (W or dBm) Signal chirp
o 12761 Te-005 -7.80425e+009
625012 1.139¢-006 4,54 B0Ge+ 009
1286011 1.458161¢-008 557 0B+ (4
1.875e-011 1.331 360005 5. 1087 4a+ 004
2.5e-011 1547052006 -2 89544+ 004
3.125e-011 1.03595e-00G -7.J8E2Ge+ 009
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Convert To Parameterized Component
Convert To Noise Bins Component

-- Convert To Parameterized Component -- Convert To Noise Bins Component

=] Optical Spectrum Analyzer

Dbl Click On Objects to open properties. Move Objects with Mouse Drag
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Convert To Parameterized & Convert To Noise Bins
=
15516 15521 p 15524 p 15527 p 1553 1
Wavelength {m)
= Optical Spectrum Analyzer_1 = Optical Spectrum Analyzer_1
Dbl Click On Chjects to open properties. Move Objects with Mouse Drag Cibl Click On Objects to open properties. Move Objects with Mause Drag
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PMD Emulator

peh .
-- PMD Emulator "<+ . i
-1 2 PMD 2 IBEIEI = Pl
; 4 RS
Costf: | 000 | J | J |
i l { ] i
i { 1
Mame Walue Units Mode . !
[~ [LenEth ) Movmal E | I [ |
 |Attenuation D81 df km Movmal | t\ 1 { U
- |Dispersion 172 petnm—fm) | Normsl | A
m Dis:ersion slope D075 pe{nm F—km)t Novma L * T U"Iu e J o U"I_J s B
[ |Frequencyreference f85.1:THz Navmal Nt
[ |Differential group delay Ffips MNovmal
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User Defined Bit Sequence Generator NRZ Pulse Fenerator
Bit rate = Bit rate Bits/s

o
E Optical Time Domain ‘sualizer B

oscope Msualizer ' p

Low Pass Gaussian Fiter Fark 12 : Oscillozcope ‘Mzualizer_1 § =
Cutoff frequency = 0.85 * Bit rate Hz : ;E

2 =+ Ml vk :
= ] E
Clf Laser PRAD Emulatar Photodetector PIN
Frequency = 1550 nm LiNb Mach-Zehnder Modulator — Length = 100 km
Power =0 dBm Estinetion ratio = 100 dB Atenuation = 0 dBAm
Aeimuth = 90 deq Switching bias voltage = 4 % Dispersion = 0 psinm-km
Hiipticity = 0 dag Switching RF woltage = 4 % Dispersion slope = 0 peAnm 2-km) ay
Inzertion loss =0 dB Frequency reference = 193.414 THz
hiodulation woltagel = 1 %W Differertial group delay = 71 ps
Wodulation woltage = -3 % Depolarzation rate = 108 deq/GHz
Bias woltagel =0 % Polanization cromatic dispersion = 1.3 psfGHz

Biaz woltage2 = 2 W

azimuth = 90deg, ellipticity = Odeg.
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WDM Analyzer
Dual Port WDM Analyzer

-- WDM Analyzer -- Dual Port WDM Analyzer . i,

WOM Analyzer Properties

Label: I'I.I'I.I'DM fnalyzer Cnzth: n.on
Hﬂl" _____ Ilnterpulatlun lGraphs lSlmuIalan I
Disp Mame Value Units Mode
_r Lower frequency limit T85: THz Nortmal WDM Analyzer
[ |Upper frequency himit FR0; THz MNovrma!
T Hesolution Gandwidtn T oraa
[ |Minimum value — 100 98 Mavimal

Dual Port WOM Analvzer Properties

Label: IDuaI Fort WDM Analyzer Cozth: 0.00
] Ellnterpulaliun l Graphs l Sirnulation I
Disp Mame YWalue Units Mode
_p Lower frequency limit {458 THE Mormral Dual Port WDM Analyzer
[* |Upper frequency limit P00 THE MNavrmal
T Hesolution bandwidih o inm Novrmal
[ [Minimum value =100 a5 Movmral
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MATLAB Component

-- Matlab Component ™"

-- OptiSystem MATLAB
-- MATLAB MATLAB
-- MATLAB

OptiSystem3.0

TypeSignal Optical
Sampled [struct]
Parameterized | [struct]
Noise [struct]
Channels [channels array]

OptiSystem?2.0

TypeSignal Optical
Sampled [struct]
Parameterized | [struct]
Noise [struct]

¥ Calculation started *

Calculating Project:Project], Lavout:Lavout 1, Sweep 1 of 1
Calculating WDM Transmitter...

WM Transmitter... Completed successfully.

Calculating WD Mo Sx1..

WM Mux Bx1.. Completed successfully,

Line 2777 TputPortdl’ (1R E25(0MBEY. T2 el 2
Warning while calculating, component MATLAE Component
Completed successfully.

Calculation warhine!

Wrapping up i f [I;i!'.EI omponent..

MATLAE Component.. Completed successfully.
Wrapping up WDOM Transmitter..

W Transmitter.. Completed successfully.
Wrapping up WOM Mus 3.

WM Mux 8x1.. Completed successfully.

Wrapping up Optical Spectrum Analvzer..

Dptical Spectrum Analvzer.. Completed successfully.

* Calculation finished! *
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Er-Yb Codoped Waveguide

Ei7E e

-- Er-Yb Codoped Waveguide -

-- Er Doped Waveguide Amplifier (EDWA) Er-Yb Codoped Waveguide Amplifier

= ESA
-- ASE
-- ASE 3

—@—EDWA
8 —B— EDWA (C,=C,=0)
—A— EYCDWA (N,,=5.0 x 10° ions/m’)
—+— EYCDWA (N,,=1.0 x 107 ions/m’)
—k— EYCDWA (N,,=2.0 x 107 ions/m’)
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©
-
-
©
O 24
0 4
2 T T T T

Er concentration x 107> (ions/mS)

vs. Er

Gain (dB)
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2.0+

Yb concentration x 10'26(ions/m3)

vs. Yb
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-- Erbium Doped Fiber

ESA Excited-state absorption

2
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Dual PortWOM Anakzer

i
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* H Lowwer freauency limit= 185 THz

Upper frequency limit= 200 THz
CWW Laser B
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Power=0 dom ' : i
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) ; DE“ ==
I =

Pumn Laser ! : ! Ethium Doned Fiber
Freguency = 1480 nm [ oy Length=10 m
Power= 50 my
Duzl Port WOM Analyzer 1
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Upper frequency limit= 200 THz Cptical Mull
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-- Er-Yb Codoped Fiber -[@[
-- Analytical numerical
oping ICloss-s... l Enhanced | Mumerical ] Graphs ] Simulation l Moize ] Randaom... I
Mame Value Units Mode
Cross-z... Enhanced | Mumencal l Graphs l Sirnulation l Moize l Random... ] [~ |Er ion density 5 1 dat005: m 1 Mormal
Mame Value Units Mode [~ [Ybion density Ble+lPE i m =3 MNormal

[v |Lencth fim Novimal [~ |Er metastable lifetime 10 ms Movmal
— |Core radius FEm Moarmmal r b me tastable lifetime {.5ims Movmal
— |Doping radius FEn Novrmal
— |Mumerical aperture o415 Nowrmal
[ |Loss data type Canstant Novrmal
[ |Signal loss 2 a8 m Norraat I ain l Doping d | Mumerical l Graphs l Simulation l Muoige l Randorn... I
[ |Pump loss L85/ m izl Disp Mame Walue Units Mode
[~ |Loss ws. wavelength Lass.dat _| Noimal [ |OptiAmplifier format ] Nosmat

[ |File frequency unit e Narst

[~ |Er cross section file name Erbirmcat __I MNormal

[ |Yb cross section file name FRterBiLT. St 2L MNovmal

I ain l Doping l Cross-s... nhanced :|Numerical l Graphs l Simulation l Moize ] Fiandom... I

Disp Mame Value Units Mode
[ |Calculat i Noavmal . . . 2 2
= c?:“ ot¢ upsonyersion v EEERr Py = N:::&r Main l Doping l Crosz-.. | Enhanhced lGraphs l Simulation l MNaize l Randann... I
X " T —As
- [C16 B i 0P m — g MNearmal Disp HName Value Units Mode
[~ [Cup S2834e— 0P i m -3 Novimal [~ |Relative error et Novial
[ [A22 1000000000 1.5 Novrmal [ |Max number of iterations 150 Novmal
- |A3 1000000000 175 Normal [~ |Lonsitudinal steps oo Novmsl
[ |Radial steps a6 Novmal
r Numerical solver r MNovmal
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