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Single mode core and Multi mode core :

Optical Fiber Core Diameters

50 pm Single-Mode (9 um)

OM1 Multimode OM2/OM3/0M4/0M5 052 Single Mode
Multimode




Different between Single mode fiber and Multi mode fiber

Single mode

Multi-mode

LED cannot be used as light source.

It uses LED source that generates differtes angles along cable.

High cost for connector and installation.

Low cost for both connectors and installation.

High system cost.

Low system cost,

Use for long distance communication.

Use for Short distance communication.

Low fiber cost,

Higher fiber cost.

WV number is less than 1.15.

V number is greater than 1.15.

High bandwidth.

Low bandwidth.

Lower loss.

High loss.
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Used for access, Campus, WAN, MAN...
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Used for SAN , Data Center ,LAN,CO...
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. High cost source 1310+ nm lasers 1 and 10 Gb/s.
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. Low cost source (+850 nm and 1310 nm LEDs)
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. Small Core,
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. Larger core than single mode cable.
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. Less dispersion.
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. Allows greater dispersion and therefore, loss of signal.
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. Employ for long distances of several through meters.
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. Used for shorter distance application, but shorter than single,

Often uses in LAN or small distances such as campus network.
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. Propagation of only one mode take place.
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. Many modes propagate at the same.




Single mode core and Multi mode core :

SINGLE MODE FIBER

USES LASER LIGHT
INFINITE BANDWIDTH

SINGLE MODE FIBER TRAVEL GREAT DISTANCES

HIGHER SPEEDS

CORE | CLADDING  BUFFER COATING
DIAMETERS VARY




Single mode core and Multi mode core :

MULTIMODE FIBER
MODE A MODE B MODE C
125 LOWER ORDER MEDIUM ORDER HIGHER ORDER
MODE MODE MODE
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MULTIMODE FIBER
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USES LASER OR LED LIGHT SOURCE
SUBJECT TO MODAL DISPERSION
SHORTER DISTANCES

CORE | CLADDING  BUFFER COATING
DIAMETERS VARY




Single mode core and Multi mode core :

FIBER OPTIC COMMUNICATION
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Single mode core and Multi mode core :

Index of refraction  Input pulse Output pulse
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Figure 1. Pulse spreading caused by wavelengths traveling at different group velocities







Index of Refraction (IOR) Variation

Figure 9. Schematic of index of refraction variation for an SSMF
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Figure 10. Schematic of index of refraction variation for a DSF




4 IOR Variation

pFiber Diameter

Figure 11. Schematic of index of refraction variation for an NZ-DSF
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Figure 6. Variation of the MFD according to the wavelength







Higher bit rate = shorter pulses & broader spectrum Higher bit rate = less time between pulses
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Figure 15. Effect of bit rate increase on pulse width and intervals
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Figure 28: Multi-wavelength OTDR traces of a Pulse Delay method




Table 16: Test method suitability according to the application

Application Phase Shift = Diff. Phase Shift | Pulse Delay
Standard fiber G652 v v v
Dispersion shifted fiber G653 v v v/
NZDSF G655 v v v
Mix of fiber types v v X
Medium distance and metro networks | v v v
(<80 km)

Long-distance network (>120 km) v v X
CD compensators qualification v v v
Amplified links testing v v X
Short distances (<10 km) v v X
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Figure 36: Signals transmitted through a birefringent fiber experience a slow and fast polarization mode
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Figure 37: Differential group delay in a highly birefringent fiber
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Figure 42. Typical signal distortions caused by excessive PMD in a fiber transmission line
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Figure 43. Outrage probability vs DGD,, /PMD







PMD

Coefficient
for
Bit Rate SDH SONET Bit Period Max. Mean L=400 km
(Gb/s) Format Format (ps) DGD (ps) (psiA/km )
25 STM-16 0C-48 A00 40 <2
10 STM-64 0OC-192 100 10 <05
40 STM-256 OC-768 25 2.5 <0125




Distance (km)
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I For a PMD coefficient of 0.5 psfm, the maximum distance is 6400 km at 2.5 Gb/s, :
]
1 400 km at 10 Gb/s, and only 25 km at 40 Gb/s.

Figure 44. Maximum distant as a function of PMD coefficient and bit rate







Table 25: DWDM Wavelength Bands

Wavelength Band

Wavelength Range

O-band

1260 - 1360 nm

E-band 1360 = 1460 nm
S-band 1460 — 1530 nm
(C-band 1530 — 1565 nm

NN

-band

1565 — 1625 nm

U-band

1625 - 1675 nm
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Figure 59. Fiber attenuation as a function of wavelength




Loss Test Set + ORL Function
(1310/1550/1625 nm)
- Optional

%

.._,-'"-.
(“% -

~ Chromatic Dispersion

- PMD
&

O
k

.
i
L%
i
1]
=
~

4

'\'r i
¥ I8
1 "B
ko 7
.-flf
r,
i : ‘.;
1
i iy
ul i '\
! ==
ryaall I
==

Attenuation Profile




Development of opftical fiber communication(1G,2G,3G,4G and 5G)generation system:

First Generation Second Generation Third Generation Forth Generation Fifth Generation
1G 2G 3G 4G 5G

Bit rate=45 mbps Bit rate=100 mbps Bit rate=10 Gbps Bit rate=10 Tbps Bit rate=40-160 Tbsp

Repeater Spacing= 10,000 Repeater Spacing=

Repeater Spacing= 10 km Repeater Spacing= 50 km Repeater Spacing= 100 km km 35000 km

Wave length= 1.3 nm Wave length= 1.3 nm Wave length= 155 nm Wave length= 1.62 nm Wave length= 1.5 nm



Development and History of optical fiber communication(1G,2G,3G,4G and 5G)generation

system:
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