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Abstract

This special project introduces to an investigation of the
optical equipments by emphasis in the optical fiber communication
devices, examples, light source, optical fiber and optical sensor
The experiment in this special project, to investigate the
characteristic of optical device, first, various 1light source,
such as light emitting diode, laser diode are discerned and test
presenting the relation curve between currents and voltage. The
pther, to investigate the characteristic of optical sensor
presenting the relation between positions on the surface of
sensor and voltages drop. Thus, we can utilize that in optical
fiber communication, with modulation and demodulation, finally
we obtain the indication of the use of the optical fiber

connmunication devices and system.
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Material Band Gap Energy Emisston (nm) Traneiltion Type
‘Ge 0.66 1880 Indirect
Si I.Oﬁi | 1140 Indirect
GaAsg 1.43. 910 Birect
Gap 2.24 560 Iindirect
GnAs“uP*a l.91. 650 Direct
Al Sbh 1.60 778 Indirect
In Sbh 0.18 6900 Direct
Si ¢ 2.2 - 3.0 563 - 413 indirect
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#179N 2.2 uFaIn1TiUTauLnaYTENInY LED uar Laser Diode

:Laser diode LED

Output power(mW) ' | 1-10 1-10
Power launched into f{ibre(m¥) 0.5 - 5 , 0.03 - 0.3
Spectral vidthkrns value)na 2 -4 ! 15 - 60
Brightness(w!cm'/Sr)' ~ 10" 10 - 10°
Rise tinme,10-90% (ns) <=1 2 ;.20
Frequency response(-30dB,HHz) > 500 ¢ 200
Voltage drop(Volk) 1.5 - 2 1.5 - 2.5
Forwvard current(mA) 10 ~ 300 50 - 300
Threshold current(mp) - 5 - 250 -
Feedback Stabilization requesl YES : NO

2.2 219378y (driver)
{ ﬂ {d a 40.441 du v
tatdatiaTansutatdatduagTnsaianullguatnadfivaouTas  waza2
w 4 & ) T
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o I'4 H L] -4 1 v o, S -
FTvtatdasiaTaauussug17UTenay Gadl FUNINAULAININITLAN AS AVAIANAY
N v ¥ o4 W a4 . o 4 - 4. D «
FILUALL A MNATNL NARIEY (power output) LRI INURANIUANANITINL A
b3
. . ¥ o, d e o :
nvzuﬁtﬂua1u1uuwn nIntaTaaTrand L e lid 11 TaNIE Tuwiv 9 ma 819
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AaLuavla
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asﬁao1uLﬁuﬁﬁgqqanqun1mﬂ1u11nn1eﬁu15 NN (operating point)
4 ] . . &
nae1atﬂa11aTaa1uﬁsn11qn11uagLaa (Modulation) asﬁavnﬁ1ﬁtﬁanwangqa
1 o~ 4 4!- ( 4
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. ﬂ 3 [ d ] Jud <» 0 -
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2.3 qﬂn1§?uudq

2.3.1 TﬂTaatnnzaa§ (PHOTODETECTOR)

TaaUnATUIAR L nALAaTuvaans L 2 uuuAIndnsaENINa Aa nau Exter-
nal Photoelectric Effect néuﬁ%tgnaiauqsgn Freed 3nwuaIzasTans
Traandauwd 93 nTuaay #annisnuﬁ11ansqﬂn1ﬁ Vacumphotodiode uas
Photonultiplier Tube aﬁﬁanﬁnnwvmquiﬂnanw1é§ dauinnéua:tﬂuqﬂnié
dinedmin FediAenTauuar  Hole §d1=azgnd¥ﬂe%uawnn11iuiunmqu§quu
Photo é@?zt?annéuwiﬁiﬂ Internal Photoelectric Effect qﬂn1&u1ﬂ PN
Junction Photodiode, Pin Photodiode uas Avalanche Photo diode
A HEninn 116

Qmauﬁaﬁﬁwﬁmnaeqﬂn1&¥uuﬁ¢§a Responsivity (p), Spectral
response Uar Rise time TA#AY Responsivity 3siiudadiusasnizuanie

‘ (Y ) . (7
Eﬁutawngnnaqaaiuuaqaa Optical power anaﬂuﬁuqn Arugun1T (2.5)

p = 1i/p cecseccccscsscess(2.5)
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2.3.3 WiaLdu TWintlaTaa (PIN Photodiode)
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2.3.4 a:wqaﬁuﬁ T4TalaTaa (Avalanche Photodiode)
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DETECTOR ( nm ) (A/W) (nA) (nS) |VOLTAGE(W)
Si P-N 550- 850 0.4 - 0.7, 1- 5 5 - 10 20 - dﬂva
Si PIN 850- 950 0.6 - 0.8 3 - 300 1- 5 5 - 40
InGaAs PIN| 300-1500 0.8 10 - 30 1 -3 5 - 40 i
Si APD 650- 900 T.4-100 1 0.5 - 2 60 - 120 i
Photo TR 800- 200 70 25 - 100 5 - 1548 10 i
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1. QUARTZ GLASS FIBER

" 2. MULTICOMPONENT FIBER

3. PLASTIC CLAD FIBER

4. HIGH POLYMER (PLASTIC FIBER)

5. SINGLE MATERIAL
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- WUYAINIMIN PROPAGATION MODE
1. SINGLE MODE FIBER

2. MULTI MODE FIBER

- WNATNANERE IR IAERNITANLY
1. STEP INDEX

2. GRADED INDEX

- utlearuifnnTeaa
1. INTERNAL CHEMICAL VAPOUR DEPOSITION(C.V.D.)METHOD
2. EXTERNAL C.V.D. METHOD
3. PLASMA C.V.D. METHOD
4. DOUBLE CRUIABLE METHOD
5. VAPOUR AXIAL DEPOSITION(V.A.D.)METHOD

6. ROD IN TUBE METHOD

1uﬂ§s11aznéﬂ1ﬁcLﬁu?aﬁﬂuﬂqﬁﬁaﬁuutﬁuaéﬁq1u Aa

1. t#ulmitusdeuuy NULTINODE STEP INDEX

#719183 071 7175AaY  MULTI COMPONENT GLASS nia nA7TAUdani N1
Lﬁudwguénaquaq CORE n¥14uas1 NA ¥ 1#8AINAEAINTuA1 THRTL LA
i1iBaudy  incoherent 1MilTsAndntuidu LEDs Anwaszaviiiuafdiianngidn
u7n %uﬁu?dq%?ﬁuaz%ﬁnﬂiuﬁa MULTI COMPONENT GLASS 4az'liiuafnisudan
dﬁuﬂnda851¢Lﬂu MULTI COMPONENT glass/glass (glass-clad glass) uav
silicassilica (silica-clad silica) awatdy TaTeaTr9zasidulaiiuds

MULTIMODE STEP INDEX uﬁﬂﬁﬁﬁzﬂ 3.28
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Buffer jacket
Primary coating

Cladding —
adding Refractive index -
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_____ n
—— —-l n: '
e.g. m=148
m= 145

zﬂ 3.28 udavTATIATI90R9LAulai A9 MULTIMODE STEP INDEX

TATIETIY

tﬁudwguénaquae CORE 50 - 400 um
tﬁud1§u§na1qnaq CLAD 125 - 500 um
Lﬁudwguénaqua« JACKET 250 - 1,000 um
A1 NUMERICAL APERTURE 0.16 - 0.5

Anwausna s Aulaungy

_d 4 * @
ATTENUATION : 2.8 - 50 dB Km * NnA4817A/W 0.85um Qnﬂﬁﬂa
4 o L) 4 4"
Taanwiganaunianw1n1ssaq a1 dasuuldasnniaieiu
¥ 1 L] 1
qmﬁuﬁanﬁsaanautnaiuawnuaaﬁcnaeawnwz1uuasewiz
v v
W19 2 HuaduNINNG
BANDWIDTH : 6 - 50 MHz Knm
%4 ° H 44 [v) . &
APPLICATION : Lau?auwuaquxﬂuuunnﬁngaﬁwniu short-haul, 3108

¢ ¢ ' o 44
HUBIAN uasnﬂsuisqnaﬂﬁawnuﬁuﬁuwuﬂnw
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2. sdwlaioudsuuy MULTIMODE GRADED INDEX

#7193 MULTI  COMPONENT

\#ulBuMAs MULTIMODE GRADED INDEX ﬁ1uﬁ1nﬁ1a1n5aq#ﬂaﬁ1t53u1nninﬂ11
majority mavidulsuingy MULTIMODE STEP INDEX 1unw1tﬁan11§mt§a1u
LRulaudy AnwauraviFulaiusy MULTIMODE GRADED INDEX ﬁgmduﬁaﬁniwﬁﬁa
STEP INDEX L4T1¥A7880 grading uasqmﬁuﬁanwsaanauéﬁuwn LIS

MULTIMODE GRADED INDEX #1u1@ CORE

INDEX %70 TATIdT19ma9t Aulatiuds
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Buifer jacket
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” <o ' [
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U '
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[ Y '
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2 ] 2 .
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Anume a9l Fulautusy

ATTENUATION

BANDWIDTH

APPLICATION

2 - 10 dB Kn~® 7R27u871983W  0.85 un  $98AYT
IMANITNTELIY nwigmnaataganaqu?11m1au q tiu
0.4 dB Kn~® #R11mE118dw 1.3 m waz 0.25
dB Kn~' MR7IWE1IAAL 1.55 um

300 MHz Km - 3 GHZ Km
L§u1aﬁﬂuﬁqatﬁuuunﬁaﬁqadﬁn?u nedium-haul
medium-high bandwidth 94 incoherent  uas
coherent multimode sources (Aa LED uas IN-

JECTION LASERS RIN&IAU)

3. 1#uTmitudIuuY SINGLE MODE

Lauladoudeuyy  SINGLE MODE ;ﬁu15ﬁq STEP INDEX ua& GRADED

INDEX  dvTminasn19ld  GRADED INDEX  nWitiani17uwinssanannng

< 2 o U ©® 4 3
cilaauudaeiuL dulauuginuy  SINGLE MODE uu’nazﬁtfdumgunawnmasan

& 2 Y] . o
nr TaT9dT19ra9t AulauusIuuy SINGLEMODE uaaqaezﬂ 3.30

Buffer jacket
Primary coating
Cladding

Core

I Refractive index
————— - _-l—-l n‘
______ S m

e.g. m=1460
N>= 1.456

71 3.30 uda 9L FulauuAIyY SINGLEMODE
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TATIATIY
® 4
Lﬁuuwguanaﬂqmme CORE 5 - 10 um
Y 4
Lﬁuu1guanawena¢ CLAD tUtenn 125 um
tﬁudwguénawcnaq JACKET 250 - 1,000 um
ﬁﬂ NUMERICAL APERTURE 0.08 - 0.15, tgsuqm 0.10

anwassavl FulauuY

- 4 4 L ¢ e
2 -5dB Knm ! nAINA1IARY 0.85 um RIENITINR

ATTENUATION :
nanTsiivnasuiiooatar 1 dB Kn' Amasdude
\adm 0.35 uav 0.21 dB Kn~* ARa1umtaedw 1.3
Uazr 1.55 um AWAIGL

BANDWIDTH : ﬁnuqa%ndqav 500 MHZ Knm awunnuﬁdﬁuuuaaﬁasgn

iMaTan zﬂngu uaz 5ﬁquwinssa1a1u NIRRT
40 GHz Kn ﬁnawuaﬂﬂagu 0.85 um ag919na7n
Audanif1aaEia1 iy 10 GHz Kn AAa1us1taiL
1.3 um

APPLICATION : ifulatiaudviani Suuuuddfigadmiuhigh bandwidth

very long-haul 1#fuunaeniniiia INJECTION LASER

4. viulsitudeuyy PLASTIC-CLAD

viu MuLTIMODE waviiwti#fie STEP INDEX uav GRADED INDEX Tail
PLASTIC CLADDING W#ar GLASS CORE #awnaniiu FaR(i¥ulaituds PCS)
t¥uteitudeuyy  PLASTIC-CLAD tiuuuudizuraung ﬁqmﬁuﬁauéuwntﬁatﬁnuﬁu
LFutatiugefiinanuia Tasea¥19aa9s fulainuss PLASTIC-CLAD Tuuuy STEP

INDEX udaoﬁdgu 3.31
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Bufter jacket
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(plastic)
Core

S taad

Refractive index

e.g. m=146
= 1.39

zu 3.31 uFAYLAUTAUIAY PLASTIC-CLAD wuy STEP INDEX

TATIET1 4
®w e
LAuNIFUENAI9BAY CORE  Wuy
suy
Y I's
LHUHIFUBNAI9TAY CLAD  Wuy
wuy
u 4
Lauuwguanaﬁqnaq JACKET uuu
Hyy
A1 NUMERICAL APERTURE uuu
!
Anwnsnads Aulauugy
ATTENUATION u4uu STEP INDEX

Wiy GRADED IND

STEP INDEX
GRADED INDEX
STEP INDEX
GRADED INDEX
STEP INDEX
GRADED INDEX
STEP INDEX

GRADED INDEX

: 5 - 50dB Kn

EX : 4 - 15 dB Km~

100 - 500 um
50 - 100 um
300 - 800 um
125 - 150 um
500 - 1,000 um
250 - 1,000 um
0.2 - 0.5

0.2 - 0.3

1

1
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