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1. Physical Impairments Overview
Attenuation (fibers; passive components)
Dispersion (chromatic dispersion; polarization mode dispersion)
Non Linear Effects (parametric non linear effects; non linear scatterings)

2. Transmission Capacity
Transmission and Reception Characteristics (external modulation; sensibility; quantum Lir
Bit Rate versus Distance
Optical Amplifier; Dispersion Management; WDM
Available spectral bandwidth

3. Multiplexing and Modulation Techniques
TDM and WDM
Spectral Efficiency, OFDM
m-O0K, mPSK, mQAM
Coherent Reception
Noise Mitigation and Channel Capacity
Last trick: SDM

4. State of Art
Standardization: IEEE 802.3ba, IETF,4dTUOF
Long Distance Trial, ECOC, ONEOEC
Short Distance Systems
Commercial Systems
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1. Physical Impairments Overview
Attenuation (fibers; passive components)
Dispersion (chromatic dispersion; polarization mode dispersion)
Non Linear Effects (parametric non linear effects; non linear scatterings)



Electromagnetic Spectrum
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Fiber Geometry

plastic
protection
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Fiber Geometry

protection
Acrylate (250 pum)

cladding
Pure Silica (125 pum)

core
Doped Silica (97T 62.5 um)

A Typical Values :
n, =1.46
Ny Dn n, =1.45
n, | Dn=0.01
>
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Attenuation
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rs. 4
Loss Matters Access fu‘ﬁf? |

Network Longevity = J;\:

CAPACITY ROBUSTNESS
NGPON, 100GE, FRA

Attenuation spectrum and GPON spectrum allocation
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A fiber with lower attenuation in a broader spectrum enables introduction of

10G PON with minimal compromise on network architecture or reach

CORNING | Optical Fiber & Cable ® 2013 Corning Incorporated | 15



State of Art 2013

0.17
Table 1 Characteristics of Fabricated PSCF at 1550 nm. 0.16
A0
Aeff Fiber Loss Dispersion  Disp. Slope
[um®] [dB/km] [ps/nm/km] [ps/nm*/km] 0.15 = :
0.30—— 0.149 i 0.148
PSCF 135 0.149 21.0 0.061 = | 014l . . Poooob
g{].ZS' © 1510 1530 1550 1570 1590
Pure SiO, s, pME o
Z 0.20F
3
F-SiO - .
0 Fsio, 5 0.15f o
/ Y E{].IO | L ,r‘l.-u.“.u.hh. o
1450 1500 1550 1600 1650
Wavelength [nm]
Fig.3 Schematic Refractive Index Profile. Fig. 4 Loss Spectra of PSCF and SSMF.

RecordLow Loss RecordHigh FOMOptical Fiberwith ManufacturableProcessM. Hirang,
T.Harung Y.Tamurag T.Kawanq S.Ohnuki, Y. Yamamoto, YKXoyanqg andT. Sasaki
SumitomoElectricindustries, Ltd., 1Tayacho, Sakaeku, Yokohama, 248588Japan OFC
2013 Anahein CA, USA, PDP5A.7, 2013
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Types of connectors

5 /% 4 »
2
FC connector E2000 connector ESCON connector LC connector (duplex) LuxCis connector

= 2 A\
LSRN — \
R\

X %‘*\

MIC (FDDI) connector MPO connector MT-RJ connector SC connector SC connector (duplex)

http://en.wikipedia.org/wiki/Optical
_fiber_connector

SMA 905 connectors ST connector TOSLINK connector
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Types of connectors

http://www.globalspec.com/featuredProducts/detaEXhibitld=
2218514&1i1d=%2D223858687/A&mtrk =alert
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Types of connectors

[_][_J PC = Physical Contact
/ /' (reflection 7 20 dB)
Fibra Ferrolho de alumina
\
\ ( i Z S )
L J APC = Angled Physical Contact
</l g° (reflection 140 dB)

Attenuation is 0.2 dB for PC or APC

Surface Polishing Quality
A SPC (Super PC)
A UPC (Ultra PC)
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Types of connectors

SC/PC

blue

SC/APC

green
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Activity: Optical power measurement
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../../AM Capture.lnk

Types of connectors

[ 5.5mm 1

12mm

MPO |
12 MPO MPO

24 72
http://www.ampnetconnect.com/documents/Data_Center MPO_Presentation_revl.pdf
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