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This special project is the study of an optical transmission data by using Wavelength
Division Multiplexing (WDM). The signal processing shemes such as direct detection techniques
were investigated by using Wavelength Division Multiplexing, where the system noise and
crosstalk effects were studied . Two different laser diode were employed in the study. The
modulated input signals were multiplexed via beam splitter (BS) before entering into the optical
transmission lines. The combine signals were demultiplex by using optical grating at the other

end of the like, before falling on the photodetector. Result obtained loss of optical , crosstalk

Wavelength Division Multiplexing for High Speed
Transmission
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Applied physics
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effect , signal to noise ratio (SNR) and bit error rate.
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wume lanuunu k &eSendn adumuee uazfidumsuundinad (Maxwell’s Equation) N

o ~ a Yo \ d’l
awsniwesuengAnssuvouas laaeae Tyl

v pL 9B (23)
ot

VxH= —% 2.4
ot

VeD=0 (2.5)



VeB =0 (2.6)

o E aAp nnwesaunlih H Ao nawesauuuiman lasfi D =¢E uag

4 1 { ad a 1
B = pH 1o £ A A1nsN 1adRnaSnH (Dieleectric constant) 1ag p Ao Aduaune Indh
] 9
(Permeability) 10aNAITH (2.3) ag (2.4) T¥FI@WIUMT (Operator) AT aTseraIdaves

aunmsazla

Vol b= -ug%% @7
Vx(VxH)=-ue 62/;/ (28
ot
NANANMIVOIINABS IBNANYAT (Vector identity)
Vx(VxY)=V(VeY)-V? (29)

do Y Aemditiuns wazihaunis (2.9) Wlduaumsi 2.7) uaz (2.8) a2 la

2
ViE= ,ug% (2.10)
> o*H
VeH.=.us = (2.11)
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2.3 Aaautinveudularimes

2.3.1 Tnssansveudulurimea
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dulehuaslidmlizneuiidde Ao dfidiuunu (Core) uazdmidiuguiy

o

UNUNSPUARAAY (Cladding) lasdimeatiinmAuandieiumie Iduasamsamumenelu

unuld degalii 2.2

Cladding Buffer Coating

51/t 22 umelassrdrevenduliniua
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1) dulevuasun Inuaifo (Single-mode fiber , SM)

2) dulevihuaanuuras Tnue (Multimode fiber , MM)

- Wulshwaauuuvans TnuastiaaiALswidndg (Multimode step index fiber , SI)

5 a a < . é
- Wuleiwerauuuvats Tnuasianindudne (Multimode graded index fiber , GI)

& o o d'
Feenunsouaasszinnieadulovhues ldaegia 2.3
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- f ————— -——-L (core)
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|
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(cladding)

50-100 tm
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Multimode graded-index fiber T

51 23 waaalszmnveadulethuas
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9
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Taevi lidulethuaasinnaia@n (Plastic optical fiber,POF) vzifhudulethuds
a 3 Y o n:io o ! 9 v 1 A A
suuvane Inuaviadutiu latagmbhui ludiuunuezdesldselaluginnue  aqun

A o o a
W FeainldTanUsemnuesfaIndmes (Amorphous-polymers)

2.3.3 mMsaumsvesadludulesiues

=) o L4 g é et
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9
(Snell’s law) A91



n,sin0, = n,sinb, (2.12)
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[ Y
vngif 25 tuyy 6, illudisvesyuiifunmiannsznyldudrezildifams
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azeunduruamely FaezSonyudana AT (Haft acceptance angle : 0, )

g
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Q
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viuallufige shlduaslimansafumeneluduloiuemsliduszoemslaag 18 Tae

r & o
aunsamanIaus e 0, ) lannaums

1/2

e (2,13)

|
ea =Ssin (nCladdiug /1,
2.3.4 TND3IN00LINDZI003 (Numerical Apertute , NA)
FulSuaivendennuansalumssunes (Light — collecting ability) voudule
o & 1 v W ' ' v o Y : 5 [ v
W HWAWNFUHAGUITEHINARFUANNVDIAINANANNTENY (Incident medium) HUAT
: 3o
aga (Sine) YDINTINNIT VLT (Haft acceptance angle)

Q/

a A 9
WATUINTUN ?ﬂﬁ?ﬂﬁﬂﬂi%ﬂﬂlﬂﬂﬂ?ﬂ?ﬁ (1’11 =1) ‘ﬂ%hlﬂ

2 12

NA= nlsinf)a & (n2C0re- i S A0 (N (2A)l/2 (2.14)

9 1 [ 9y o ~ [ A a
a1 NA 3Jﬂ"l'iJ'lﬂLLﬁﬂﬂ’ﬂLﬂu13u1LLE‘TQ‘NHﬂ\l5@@5HLLﬁQN1ﬂﬂ5@LLﬁGﬁTNﬁﬂlﬂlm']\ﬂu

unuvosduleiuee 1dunn

2.3.5 S1vulvnnauad (V-number)
V-number SuiSunanlduendedivaulvuavesasnenusamumaludulonda

o Y = v o A
‘InﬂLLlelﬂ TaelaNuduRUEAD

V = (2ma/A) NA (2.15)
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N=V’/2 (2.16)
$ruau Tnualwdulodwawuuuu ladoe

N=V"/4 (2.17)
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(Twisted Pair) ﬁ?amﬂﬁmmu (Coaxial Cable)
1 X (=] 4 o '
4. lignsumuninaauuiman i Wesninduleiuaslildaiwnnmalans
Y
miloumeaidalane usad19an91nuda (Glass) niedanou (Silicon) Aaiudelignsuniu
4 v o ] a o Ay a . {
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]

o
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v v 9
vselaloamwes (LD) dauglasainnfeunaaiu lwiniui 1d Taeldla Toanldaers
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(Photodiode) H3ONTMBMADTLUAS (Photo Transister) UONMATINTANTLEL MV ITBTI0T
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