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Southampton |Photonic Crystal Fiber JlZ=3
Chat
Corning, 3M,
Fujikura, HERAZ2ES MALS
Fibercore
AKZO, 3M,
BM, Lucent, 1y o maxg zag eI
Corning,

Lockheed, NTT

Photonic Crystal Fiber,
A =2 Bath &t |Fibercore, QPS, Redferm, J|

Ge 0t D& H 8=

Fh
e
1
Ha
0z
00
fon

SE 208 et 4R Jl=2 18 2-6 (A2 &2 Jeex MIHE

0K Of
0x Ji

0K Jim
ox 4>

198i5 1990 1995 2090 20|05 20110 -
\ \ \ l -
MMF [ MMF ]
Single - Mode Fiber )
[ DSF |
[ NZDSF/Low DSF__|
(_OH Free SMF___]
( LEAF )
[ RDF ]
[ DM/LEAF/OHFF )
( C - Band EDFA )
| L-Band EDFA )
& [ Raman FA ]
o
Tr (S*,5-Band TOFA, L*-band PDFA |
1.3 um PDFA, DDFA
(Wide -Band 1.3~1.6 um FA |
( DCF )
TMF [ Hollow Core fiber J
7 [ D ~ shape fiber ]
[ Poled fiber, Photonic crystal fiber J
J8 2-6. i3t 2412 Jl= F0
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Standard Single—Mode
Fiber
Attenuation A

Non-Zero
Bl |0
05 4 7}
z 04 g
gl * -0 2
c
5 ! 8
5 0.3 ) 20 3
5 . 2
E 0.2 b | Water peak // §
, -
0.1 beemmemees frmmemenna frananenes frmmmmenees frmmemennn S

1100 1200 1300 1400 1500 1600 1700

ne
HI
->':
Jm
0x

08 2-7. 013 DX HYRE ZER 2

O NZDSF &= Lucent ARl Truewave fiber, Corning A2l LEAF S0 UM,
Alcatel Al= 2 HE2t20] 50GHz 2 S3& 220 S AF=0| Jisst XA
NZDSF & Teralight & W0l S.

2.5.1.2 J|s® =2E 4 A (Performance Target)
O 1= TOM ¥ OxHY WDM ZHESESZ2 st S4AtHIH H2E 223
- QF Y= :1.25 ~ 1.65 m (400 nm)
- Performance Targets :
2005 & 40 Gbps, 1.49~1.61 um, loss <0.35 dB/km

PMD(polarization mode dispersion) <0.1 ps/km'’?
2010 &9 >40 Gbps-over 1.25 ~1.65 um, loss <0.35 dB/km

17



2.5.1.3 JI=& Z0 R & A7 WY 20t

O =4HHIN & 20 2 =M, P35 229t 87 F=22 &d Sol =20

O &&= Ed =S58 3l = U= ME22 X & S49 2ot ZER

O BHER S8 =T |z NS A0l LGN I +E9 HSK

=MJ|=2 26| 9lst AP 27

2.5.2.1 JI&g2 e

O U&sRE ZER(MMF)= 3-HtHel &5 &9 I BHXIE 50~60 umo)
LEKE S£otes 2122 A, MMF OIM= coupling & &2 %(lateral mode)0il
M2t 228 =S(group velocity)2l XtOIDF ZMEH £ QI 20 2HES

MU MOE £ = IS0 TRY B0k izl MXE JI&9 Ags

= 1L

know—how € ZR&

0o

O MMF = SMF 0Ol Hlotd &% & BHEtEX s RFUEHl HIE0l 8K ==

JEE HIE2Z S 388 852 =2 SIHAE 2010 U200, 0l
Al&ot= Gigabit Ethernet E0FHAE &M &&E512l 260~500m A=
X&ots N2 LM /US. 22 852 &EH0| A&HE B2 HEI|C
s HE = U2t HadE.
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2.5.4.2 J|=® =22 SHE(Performance Target)

O DCF M= Jl=2l IHY

Dispersion/Loss)

FOM (Figure of Merit :
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3.1

IT 7 (@)
M 3 & =S2AE Z248%
N
20MDl= A2 n&t0] &MXel Ol=s0l 215t OIFHA 2L, 21AI10 =
NN BHFE2F ZEIOICIH % oY Jl= S0l =250 LEE0 et
SL2A I RFcts B2 z2 FLEo=Z Stotld UL =2, 20
o|gt HE MLY(Q| HAHAMU(E 3-1 EX) .
(et =2 MAH 2=0Ms A=2 =20 2E S XHRUAH 2SS4
Ot =)= HE SAYS A== HAHOlI )1 AIZ2Z X[&otd US.
T 3-1. 2SS4 At 2+ Bandwidth
HESAOHA J|& Bandwidth Hl 1
&3 (S4) 64 kbps Data trafficel Z&t=
PC sS4l 128 kbps S —» 2Hele
Home Shopping 2.0 Mbps Bandwidth & CH
TV 4.0 Mops (DWDM £ 2Z=0})
HDTV 15 Mbps IP traffic H&z
(e=01=) 4~10HH A&
(‘98 D= 20024:
2501 8 &)

ZdSel J12t Aol Ax2 2= LY B2 g2 0K 2 S&E0HHAM
=8 RKAE SEFC=ZM =2 =JF d¥E=E =0ldd=0 22 =H0|
AS
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250 K2 282 (Glass Optical Fiber : 0lot
GOFZ H)|)= M50 2D MES=CC WHE ZEO0| ASU, aH 2 XN

HZ0l SO0lotkl & IS FZ= ASol0F ol2=2 A= W2l LAND

EloZ ol ZEctAE ZHEX(Plastic Optical Fiber, 0lot POFZ

POF= JIE2 GOFOIl CHHl OfcH H 3-22 &0 2= HE0| US.

- HH0| 0l& (Easy to Terminate)

- & "0l 4&& (Low Cost Connections)

- W&ol 28 (Durable)

- ANAE 2= HIE0l ME& (Lower System Cost)
- Uh2J] 418 (Easy to Handle)

- HF0| d4UtHE22 2 (Large Diameter)

- N. A. 2t0l 2 (Large Numerical Aperture)

BA
- JIAZEGAN A SZE (Operate in Visible Range)
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H 3-2. GOF2 POFQ Hlu

I = Gass 24 (GOF) Plastic 245 (POF)

= ting Clad

g H Clad ad

re (10pm—~62.5:m) Core: (ZcH] Tm)

M =2 A (Silica) Polymer (PMMA, Fluoro)

2 = SNS 2| SAE, Mg, THE
S AE | =g =D 88 Jls & =20], AR M (LED/VCSEL
ST e® | 35 ofd= KB (D) o el S oS (24 2H)

) ) _ | Mitsubishi Rayon, Asahi Chemical,

_ Corning, Lucent, Alcatel, Sumitomo & .

3| At 02 S8 oF =4) Toray, Ashai Glass

(OIE Oﬁx_{ ==/\|)
AR =4 A= S (O 258/Km) ZI| S (O : 5008/Km)

T oz o ys - ZH 01%, & )2 |X

2) HAIAIECI SOHO(Small Office Home Office) A2l THESH Z &0

Ot 8889 S8i(TV, U2, It & Jt&l

HAQE] S AFR OA J1D19 202l S413l)

3) ZHel BSMUUA EctAE Z2HAR AIE2 HE 73S (ATM LAN,
IEEE1394b, Gigabit EtherNet, TIA &)

4) ZEICICIH At2lUIACSl BES4Al Jl=2 Atal A8t

5) 2Jcl ZSULE Y AM/RE JIs2 &2 2 2FHUA =210

O
| >
][¢
&
=
=2
o
o
=
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O POF= 1960401 =Et0l ZclAEllE ALSotH XS 33k DL

i
\J
T
il
o
ol
Hy

1960E =EHHI SZADE PMMA(polymethyl-methacrylate)

0z
10

= 01 = 2 ot 282 L0 F=F2 0|21 US.
O POF= Z2&EE92 205 HUHS 2= HEHA 28 (Step Index: 0l6t SIZ HEDI)
POF2t Z2EE0| =4 F0U A HIZ BefO=Z Gaussian =EZE 2= FAIE

L

=& (Graded Index: 0I5+ GIZ HEJ|) POF2

Mode Index

Multimode N > Il input Signal
Step Index o

|| | ||J| Output Signal

Multimode , || ” Input Signal

Graded Index A :

Ill_[m Output Signal

—
Time

1@ 3-1. SI-POF2 GI-POFe| S4

O 19778@0ll= Schleinitz2t POF2l ZZ&4aE 300 dB/km 0I5tE %&E B U,
SO0 DIZHIAIBAIHIA SI POFE JHZSIH 1 &4 170 dB/kmZ &

BE 4

0/0

_]U

F D}
o

1) A= Fluoro Polymer Gl POF&=

30
ﬂﬂ:

O =20l HEEH XN 2ERE
2 HE=E01 100m & 1~3 GbpsOl2 O &A% 30dB/km E& OIM,
A

oS30 U

dal
ton
0j0

nio

2Hel S ALAEN =S85 =
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O POF= &M Cis 20 HE3IHCZ SEE 1D UALH 01 YoM O3

H 3-31U &3

1) Asx skl 845 € SE3SUE ==

Il BHel AlE Y I S4 System7 E,

S
oo
op
S

In—Flight Entertainment, Internet Access, Personal
Network Access, & 4% S

3) &tHIIDl: =3 SE HMOUHAS S=41, RS
232/422 /285, Ethernet S

4) 2246 0 Remote Computer Network, Wearable Computer
=

o

20t 92 Iz ¥ Als &M Surgical Devices,
Light Guides, Head Gear, Tissue Inspection

6) JIMZO0F : CIXNE 8&J10 &

O =0l €28 SH22Z = IBM, NEC, Sony, Koga®d3&, Mitsubishi Rayon,

SO ZEs ¥ S| M2 45A1 1994501 POF2l AE3tE

Xot= TPOF 2AAIY, £ 86 H JUA2H, 0I=0M= PAVNET, OMNET

cl S A=5S et EA42 2820 A S0I,
P F

2k HESE AT

nio
Il
N
g0
0[0

o 2H
F

FEUHAME POF Club0l Z24%0
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E 3-3. POF<

<0 =
i A._O | = T .t
g Ay _m = £y o
<) K it K <r 0 o~ ™
o oy =] g = ofn -
40 -2 = {0 < 2 00 o 00
nd = _ o0 ~J A._o [%) = — il (] )
s ol < pd % <N M_. i
10f KO o __|o._ <0 ~ K0 ~J &l T
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|EEE Standards

H 3-4. POFQ #A3g &g SHE
SHY 23 H h
CeBUS Standards for 2 Iss & MMHE POF EE35
Security System
ATM Forum Standards for ATMEZ POF E=31(1997. 05)
ATM Network LAN 155 Mbps over 50m@650 nm
ATM LAN
Committee
Fiber Optic POF upgrade 2 HEZF3}
Engineering
Committee
Telecommunica | TR41.8 Cabling O Mg 22X AES wiringQ upgrade
tions Industry CSyste.rEs O=3
ot ommittee
Association @ z=eig 2 & light commercial wiring 2l
(TLA) o
HE=3
Fiber Optic LAN | Fiber to the desk al& EZ=3}
Committeee
802.32 1 1 Gbps Ethernet =3}
Committee

@ POF E=3t &2& 802 committees Jl=
K&

for LAN _ —
1394b Committee| 100, 200 Mbps (over 50 m) € POF E=3}

Video Home Network |(D & YWE<R3I 3= H=3}

Electronics Committee @ = YEL] XY HIOQ Z=3

Standards

Association
(VESA)

Japanese IEC 60958 CIXE 2028 POF 23

Electronic committee

Committee

O POF =2 & dd&ts T ES0IH O3S B 3-52 &3.
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H 3-5. POF =2 Y &

2= =
EHE JHE A 55 | ds&4A &
Core Cladding
(dB/km) (nm)
1968 DuPont PMMA Fluoro—P Sl 500 650
1972 Toray PS PMMA Sl 1100 670
1977 DuPont PMMA-d8 Sl 180 790
1978 Mitsubishi PMMA Fluoro—-P Sl 300 650
Sl 55 568
NTT PMMA
PS Fluoro—-P Sl 114 670
1982 NTT
Keio Uni P(MMA PMMA Gl 1070 670
eio Univ. _VPAC)
NTT - Sl 20 650
1983 ) o PMMA-d8 Fluoro—P
Mitsubishi PMMA S 110 570
1985 Asahi PMMA | Fluoro—P | Sl 80 570
Chem.
Fusitsu PC Polyolefin 450 770
1986 Sl
NTT P(5F3DSt) | Fluoro—P 178 850
1987 Hitachi Thermoset | Fluoro—P Sl 600 650
1990 | Keio Univ. Pfl\\fgl)A PMMA Gl 130 650
Hoechst—
1991 PMMA Fluoro—-P Sl 130 650
Celaness
1992 | Keio Univ. | PMMA-d8 | PMMA-d8 Gl 56 688
1993 | Bridgeston Silicon Silicon Sl 800 650
Perfluoro Perfluoro
1995 | Keio Univ. Gl 50 1310
Polymer Polymer
Perfluoro Perfluoro
1996 | Keio Univ. Gl 40 1310
Polymer Polymer
2001 Keio Univ. Perfluoro Perfluoro Gl 30 850
Asahi Glass| Polymer Polymer
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3.3 POF A& & &

2001 I o 100=8etde] 0lael AIEO
CI0 U200, HE 20% Oldel d&Es JISot0d, 2005E0l= < 250
3

Sef AIZO0l 2 HeZ =D AS(AE 3-2 FX).

| 28I AMEE Helotld g

1€
e

800 739
IGI Consulting (1996)
700 1 Kessler(1999)
e E|ectronicast(1999)
600 +
2 5004
S
S a0f
& 223
- 300§
200 +
100 +
45 Sl
~ 24
0 .
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Year
g 3-2. POF A& S8 0=
(Kt=: POF World 1999 Conference Proceeding)
SR 20| & AAHAES 80% 0latel =EHES I LD UA2Lt, 01=9
A& BREZ0| transceiver?t connectorg =& Z =206 =010 Y2H,
S8 ANEERESE SIIIEAME 20110 AUS
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- g st=E Egol UHRE2 Lidte AME2 sd&8le Edl

O A& Sd& 28 229 AEF2 2F, JdIPD| € EUERT Z0HIA

SE2H0 228 ot U, 0=2 LAN, AsSXHE UERZ & ZAIE
=0Hl ZE=S 201 UACH, RE=2 MSXE Egst 2570 S8

O & Fuji Chimera H37A(19999)= &2 POF A& #ZI 200500

25,000 OIS 04 A2 OI=s6tn AS(OE 3-3 FxX).

30000
25000 |
O+= -
20000 |
_ 0 =20y
§_J
ol 15000 |
S
10000 |
5000 | {l — ]
0

1997 1998 1999 2000 2001 2002 2005

A=

—

8 3-3. €2 POF A& S&

(NS 99 EXEBAFEE, 22 Fuji Chimera 72 4)

O POFS AlE=2 Os 18 3-4%2 Z0|
18 3-52 &0l t=otUS.

He
Ju
N
olr
_Ovﬂ
o
gl
o
g
>
e
4
0
rir
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US$ Million
)

POF Market

Sign, lllumination,
Sensors, etc.

Data Communications

H?I;i]%]%ntal LANS Data Links Interconnects
g
Fast Ethernet Fiber Channel
L
HIPPI
FDDI
8 3-4. POF A& 2%
800r
7001
soof ::; L Medical. Misc.
500t 3 Automotive
4001 B 3 Industrial control
ao0r 1 Consumerelectron
2001
O Interconnect
100- _
X . | O Premises wiring
1996 2001 2006

8 3-5. POF 2RE A
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IMT-2000 Dl HE2 242l(AtE 100km OILH) XIZ¥OoIMe 2= HEE
S3ta 2 real timelzZ Y HEE network&OlA 28 10| &S
wWeo| Jtsst Jl=2 Ze=z o822, 0|2 28 gy JolgHY Ats
WeEtS 26t POF JIs0| 2EHEOZ AlsE Ho=Z HaE.

POF J|=2 0Ofet 20| Cter 22 20l AEEc=Z AISE £ US.

@ ®X-HE2I1712] Home Networks J|&

Premise wiring & 2 H2l LAN system J|&
AESXt LS Audio/Video, Data Link Jl=
MDD MO &S S48 system Jl=

3J1 e AV, Bol Ald, Y LAN system Jl=
g 229 HE S4E system Jl=
MM E data & signal & AAHE D=

X222 A POF (light guide) Jl&

SHCHCECICS
0o

o
TR
A P
>

©
a
02

I
010
00

=08 POF JI=2 U3 8 3-60IM2 &2 S22 MIiE

N OF &l

O o

Hy
|0
HU
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Lo 80 1990 1992 1997 2000

Automotive Illumination & Industrial Controls
I High Speed Office Networks Home Networks |

| Connection for the “Last Mile” Office Network Backbone Central Office Switching |

PMMA STEP INDEX

PMMA GRADED INDEX |
FLUOROPOLYMER GRADED INDEX FIBER

| High Temperature Applications Compatibility with Glass Fiber Systems
Aircraft Entertainment Systems Video Conference |
Signage & Illumination Medical Devices

8 3-6. POF J|lx= &Y utek
(Xt2: Boston Optical FiberAl )

O Sol, St=+=22 2ot 27t=s 85 M2 ds2 tUs 8 3-70lA

2 == UXO0I, 1 Gbps= 01&at0] ZI010F &

1T — —— GI-POF
= UTP, Coax
100G Low NA SI-POF
106 4 High Data Rate Network
1G [ Multi Channel CATV-100Ch.
[ ATM 622Mbps |
100M — ATM 155Mbps
1om 10 Base T 10Mbps )
g 1M S Low Speed Applications
h=g
Q - Industrial/Controls
© - Consumer Electronics
% - Cherry Pickers
= - On-off Switches
a - Hot Tubs
-Home Wiring

- Security Systems

1 10 100 1000

Link Lengths (m)

8 3-7. BEST0 HE d5Hel2 Hlu
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Cte % 3-80lA2F 20|, & UHERKIAQ 2&H3I ZEIDICIHA AIAES
NS OHMl data 8EEE== 100 Mbps = 0|&0| &/ {0k &,

Y - B[S
=1 | v —Q i
Gl:GradedIndex SI:Steplndex  ,6 TS
. cascasoy |/
o= . : ; ; [ GE iié-’ /i
= % 1 G| POF : Plastic O;itlcal Fiber \ POF & PDFO ’_\
W e~ -~ I8 =
] ‘éﬂﬁl gll 00M \ |EEE 1394 “\\ \25;:——-—
—O0| | & N 73 SHS2R
N A
= -_ O 100 BRSE-T -
= A S(HI \mamm 60@\\ & Ct 2= 23i0|
gll’%: 12 S oM \ = ’swamrtumgeg‘;m\agum N 2:,
E: X ~ 0 \NE
ég %ﬁ e 01 N B~0a)
E 0 = IrDAT i 7’*@ } 10BASE-T S8
E g M| 2=« 1 -~ N
~—— E - | E00E=m ~ < ISDNU QIEFHIOIAN
(inl X ) ] 4GD - ~ . ol '\
o S = 100K g 5~ | sethess) |-/
o |Hs / ABER SHA
g [0 kg NS smew Q;
1 10 100 1000

18 3-8. Jid W UIE/IIE dSMHMe &&

(U= 22 2L A 84 Jls 9723 1g)
et 20059 0HK 3 Gbps/100m= GI-POF JI=JHZ0l OIFHE ALY

(8 3-9 &X).

Year
Application

1970 1980 1990 1995 2000 2005

[
Ld

PMMA Step Index

Attenuation: 150dB/km(650nm)
Bandwidth: 400Mbps -50m

lllumination,
Industry control

PMMA Graded Index
Attenuation: 150dB/km(650nm)
Bandwidth: >1Gbps -100m

Home network

Huoro polymer Graded Index
Attenuation: 20dB/km(850nm)
Bandwidth: >10Gbps -100m

=
&SEAHe|

8 3-9. JIE W UERADE HEMM &S

Office network

S L P P
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3.5 POF JI=® SE &&H(Performance Targets)

O POF= AU & Xssh =Y, Server 22 Al MY S0 MetHe=2

00l

AMEEN U, 2H2l UF ZSE AL 15 &

2 2= 0XE 2 oL 219 DAl 2HIEQ HIOIH M&o #H=2
a2 oiZ2Ee = Ue & Jl= Z9 otuiz Q1A D S
O Metd =1 HIOIEe MMz A 275 = POF A1t & Mdisol 24
22 209 POF #&HSIE Do = [, POF 20t =2J} ZME= &8
ol RlohM= LISt 22 A Jl== NSO &
- el E412 (Long Distance Data Communication) POF J|=
- 2Hel S48 (Short Distance Data Communication) POF J|=

- X 2 0|0IXl (Ilumination/Image) POF Jl=

(
- POF 3 € ds &It Jl=

O =2 POF &2t&d A1z HEZQ SHHOIH, S&E POFY &seh A= 22
CHOISEO0IA KICHSH 2talg 2210 22 GI-POF preform MIZ0| 2t8t A2 KISH
CHHO UM, L2 =S4 I A POFS =0 2/st ZHHSS A6
OIQ

3.5.1 &Hel S4l2(Long Distance Data Communication) POF J|=

3.5.1.1 JI=2 R

ez

K

E
=

>
fol

i

O POF Jl=9 EZ2 18 3-100Md2 20, & s&Y 2

X data &% =09 &8 HE A2H0l U= JI==2AM, =2 0ls Dl

g
10

il

LANOIA SHELZ AEDL Us HE=FH EXdIE2 HEsol o

s M3 2 = U=
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UG 21MI1 E=L3t

AL
.
e B4 EIIRE 4 JIB0l 2 2.

O POF Data Communication
O POF ATM LAN

O GOF/POF ATM LAN

I8 3-10. LAN A|AEIQ 2&

Hel sS4l POF Jl=2 Viedo—on-Demand, Fiber Channel, 3ta3|2]

(Video Conferencing) & Interactive Service S CIst E| DICIOT AHIAO

LAMOZ RIPC= ZUHE ATM LAN JI=QI 622MbpsE  CHEAIZ
(@]

M, A23E perfluoro polymerHl GI-POF= 3Gbps2l (IHZ=S DHEA|Z

’

1>

g0

U= &85 M.

1>

POF CIOIEI 23 0IS512 100Mbps OlaSl HHEY H2E JIZE 22
Hol 10MbpsZol S5 HOIS(UTP) ZIABCH MBaH 7HE & U

NESH0 SItset UTP AIE THAIDE Dt

or
UOII
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O POFE 0lE8t 100Mbps=2l Fast EthernetOl JHEEZIO! OI= W i Jl2
HA & 480 & S0IH, POF2l A3t setol etk 018 AtE=
FIot ZHUH, ZS=410], CIHHOIA 25 01 HP, AMP ¥ NEC =
NAH === S& SIAIS0 2ol AT US.

Z2o &dXHaI1cH,

ESEE

HHZA POFS E240| B2CH 2 AR} MDD JS.

- 50|, LANE POF Jl= g2 222 AHOIL HSf, Asahi GlassAt,
HIEetE Eindhoven OHEF, 01=2] Lucent Technology Al S0| 0| =0t
Jls BRo N FXS0/0H, &M L=20A=s POF Z2AA3S
M6 0] 20 Il AES ot &2 ARIF A =

- 2L POF && A= JHEEZL SHOIH, SAIE POFN &8t HAR=
22 HOIH0IA KICHSH 2HAalS 2t 22 GI-POF preform MIZR0| 26t
A K SHN UM, L =4 JIUA POFSl =20l 2st
AHNSS MAtotd US

3.5.1.2 J|&® 22X &3 (Performance Target)

O &Nel

— L

sug

POF Jl=
P EEIOICIO MBIAS
: 622 Mbps (2
1 Gbps (Ethernet)
cf) JI1& Feld UTP &3: 10 Mbps (AFE
Performance Targets :
2005¥ bandwidth 2.5 Gbps-100m at 1,310 nm
200 m ; 50 dB/km

3

ol

2|8t Office Network® POF
HISJ14! LAN)

r

27 U=

=)

length ; loss
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2010¥8 bandwidth

length ; loss :

3.5.1.3 J|=& F0 2 & 3 |

gt
=2

10 Gbps-100m at 1,310 nm
300 m ; 30 dB/km

O Fluoro Polymer Hl POF= Material CostJt =0t System I3 ASS 0|E.

£t Gl POF XMZ Al Dopant2l

N2 O

o —

2 Thermal Stability & JtZD]

>

&9 ReproducibilityOll EHIOF U &I AU MOt AUS.

>

g0 g # HE

3.5.2 2Hel S4IE(Short Distance Data Communication) POF D=

3.5.2.1 JI£2 R

O Asxtel &

r
I
e
rir
b
Om
0

ds, A & otdd HulA POFJE JHE
J191

AsSxH 22 23712 &0 25

IS(XSXE 192,000 km/E) &0

>
|0
HU
=

s, FPD(Flat Penal Display),
1D 20, 019
501 Mol =2 POFs
gozo A0l 2B

-11 &X).

x| 8H ¢

40
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£5l, 229 Japan Synthetic RubberAl?t FujitsuAtlilA 222 =2
HeE "ARTON"2 XFsXH= data communication0f] 228t ZSEM, g A
(Tg=171°C)S SAI0 XILIKH, RII=S/2I1D2] EEAH0| I HOHY 04

Aol & MEM=z & 20 /S,

4
o
5
Y
fol
i

- 0I2 &&Hot0, Ol =HMOUlA XsXol POF HES
M&=21 /=, & tle Us & 3-610 &

Ulo

8 3-11. AsXol HZ& POF System

™

st 0l2hel 2H2l(short distance) CHEZF HI0IH =488 POFS 2%

=0l 2Jtlsg 8k=z )|HECSz ddsoty] U=, = & 200t IEEE

L
i
(OV)
N
N
1]
s

1394 #22 2= UXNEIMDIDIS SU BHa2F(
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H 3-6. AtsX0ll POF HE2 &t #AS s
CHRI D28 IDB MOST AMI-C
(B = A})
POF &4 12 Mbps >120 48 Mbps open HW/SW,
3~4 nodes Kbps(1DB-T) 8 nodes plug—and-play
POF cable >10Mbps(IDB-M) 16 terminal electronics.
leads for vehicles
1 star(passive)
Mallg o
===+ 1998 ~ 1993 ~ 1999 ~ 1999 ~
(H2dg)
204 A Diamler— 4200 MK | B X 40HSIAF | 1200 KFsS XEAF
Crysler 3| & A}
Level A: 10
Level B: 46
POF Length 7m 32m

* |DB (Intelligent Transportation Systems Data Bus) Forum, MOST (Media Oriented

Systems Transpost Cooperation), AMI-C(Automotive Multimedia Interconnect—Collaboration)

(XFZ : POF World 2000 Conference Proceeding)

ZFH, 22y, CD-ROM, DVD VCR, TV, Digital 8220, QUL & O
CIXE 22 MS=2 22Xl 550t 0ltl= 1 Gbps =2 2~+1ot
UA =6 UTP(100 Mbps)22= o2 = 2= EXQ HOoIH &
S=410] Jksolior & A g.

HE=201 JtE2 AMHOIA S0EK2) HeloF 100m Oltict=s Ata2 T

0l POFE 0I28& LAN AtZ0l JIs&2 MAIGtD US(19824E Bell Labs
ZAD).

200180l 2= &2 HZHS2 50% 01401 IEEE 13942 A& +=
HOZ =6t U=, PC & FEHIJ|, AZE0N XA SIAS0l =
o2 F0olH #2S 24t Bh US.




Home Network Of the Future

0 POF / 1394 Cable Repeater
(Multimedia Information Socket)

POF Cable

Q394 Network . '
Dolby Digital over 1394

0F0

18 3-12. POF2 Home Network S

(X2 www.pofeska.com)

S HEZNA JHEE PMMA GI-POF= M& %I 1 Gbps-100m
Ol&0I1B=Z Home networkEZ 2= A2 IEEE 1394b0IA R+0ot= HE X2l

2oz moE,

LSt FZ, 0IRel & "=0] 20lok2] 20l &AXiHl, SXdl & 2E4=H|
ZA3E = A0 Home Network Z0HIAM POFJE backbone 2H0il
=]

o
=
MIMOR AIZE 20| SHAF,

43


http://www.pofeska.com/

3.5.2.2 Jl&® 2% & A (Performance Target)

o Z)cl S4E POF:

3.5.23 Jl&X Z0H 2 & AF N

O
0K

Rl

O
Ol

- RNEX L &

o = O

e
S
=
=

- g7

[

— Targets :

20054 loss : 200 dB/km at 125°C

2010¥ loss : 130 dB/km at 150°C

— Home Network& St H2| BHA

IEEE 1394 AlHE

- 2+ #& :bandwidth : 1 Gbps

- Targets :

20054 bandwidth : 400 Mbps-100m

2010¥ bandwidth : 1 Gbps-100m

Jl IUX E22S st DWHE POF Ji=s
: Loss<200dB/km at A= 660 nm, 150°C

D OXE &8XI10] i

g
rx
Ok
I

<

w
)
o

©
wn

ZAM 150,000&/sec

= 3028 CIXIE CD data/sec
= 3.5" floppy disk 260%t/sec

3,000 JH graphic image/sec

OF

HI

=

=

2

HEL=z XEEHLD /US.

o ZiEl

—

kol

1d

UHERIE MIt2 650 nm & Z&E0| N

/| O

(=13
=

L1y

o]
PN

8= D=0l Mot2 &S E 00k of

=

IN

—
—

[el3
LS

=101 It

0l

NG
S

=
[a—



O Y292 ARTONI 20| MATH(LHE S L ZSEM)ol 0| ESHD20A
3002 = M&&A 0.5 dB/km, S5 95%2 500 AlZt aging
dB/km 0|al).

-|0|l
0

O [MetA, U2 WEHE POF &AM Jl= WY, GI-POF &% X 38 Jl=
JHE, GI-POF S& 83t Jl=ie, ds ot JI=HY S8 e A0t

EEE)

3.5.3 Z& 2 0|0/ Xl (Ilumination/Image) POF J|=

3.5.3.1 JI=2 R

L=

O &gc ZE0d ZaL=2ZF

@

SHXENMA WRIL BAIMZ 0180t 2=
MGG A HIFO== OIOICI= 0101 1880 CHOI Sdlst EHUASL
19709 & DuPont AtHIA PMMAZE AtlE8t POFE JHECIHA AE3Ht
JFSSHAl D1, 1990E THOll SEHAHA S E = Mitsubishi RayonAt
Ol SIALOIA ZHEHIE 28t 042 JHXl POFE iSO &=35t6t

jo:|

O Fiber-Optic-Lighting System(FOLS)2 —4&dt=0 JUAHMEZ color wheels,
At L Ch

on
o
i
W
r9£

dichroic filters & Xi2tEt POl XHO| JIsotE 2,

HIE Qe AlZb IR0 XY S oot 0L O 4501 Motd= HEE
I JAS0= ==totl) GOFOl "ol £XIHIDF ML), Chefet XSS JHE =+
A0 J1E01 0I5t HE0 HIAIE(Billboard) 210 S0l S5 AS

- YBHHOZ JHAIE Z0= WCHet EIIUUXIOE AL, S& %
oA &I 20 3?18 S0l =250 A2, POF

J10l= HlWE MAEE LED(low—power light emitting diode)Lt Laser

r0

e n
m|o
oﬁ
v
02

DiodeE AIEE =+ UL HE S =2 20D 20 E=2 EE

o



FXHLE

10y
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3

HI10 2

3
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=y

C
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b0
ok

-

oll
Hr

P

F

0l £XI81E0l

Ot

Jl

%

| &0

o)

IS

1/10 E£0IH, &IIH

dits Eel

L&D

28104 1/2 WX

o0
00
&M

o

S|
S

Sl 0I=2 ==Al 25 AlHES 20

0l0
o3

~

e}

21

i

P

UC

Al
.

I

XN2orS
=o=2

M H2F 40,000€ 18 =R AIHIE
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KO
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ok

X0
ur

go
Ki

H 3-7. POF

5 i B
30 ulo
N [m]
B0 & <+ = N
s | MEg ) =< o
o7 gr K S g " =
Il EI— U0 3 _;._ =
4 O O A - < &0 H
0 | oyl < A & R
-~ 5 - T D my Y
LI = B i
s o) oY =)
O o JIJ 0 K g_u_ mm o g U mﬁ
g F o . B = ol H
=o W < < ol & m @ <+
= T 3 S . =y R
o B 0 A RO K
<R oF o 00 = SR
— . .0 _ Ry N
RO 32y ol ol M M.M_V . m 0ol
SSm . 0o o ol o
I Kl XJ = -~ _5 0 oK
K0 E___ﬂMom_m BE___ Do,oIM Kb o
pRo ﬂ_lc LS s s
mopmw W L R A
HHEzm | S WWR | RO o
TS Rl Ki o
R o<k W W o o5 .. | =
Kt mﬂ ol RU O] #0 3 m O __aom S _
m___mm ;__oMo_p_ﬁ____ =5 m_ﬁ@
X0 1l O x o KRRl mAI__ il0J =0 =
o o ® S & W=5 | M
ur | oW B0 By U STz | R
= KI5 O . o x._A
X i ol
= =K U S € _
S | o Rl kgD g 0k
HoDop | o~ %Ol 3 X0
™0 o% &l o2 M0 Dk &M = <k A0 & 4 &0 &0
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O AAH UI2A2l AIZ0l 100922 HAS=0l, POFN 2ol e £=20I
OixE H2e=2 JItHE.

O ZUNMNE L 54 JIYHI POFE & £25t00 ZYIIIN ALS5HD
A= AFOIDZ HA AT L0l AIZF 7D US.

3.5.3.2 J|&® SE 4AH(Performance Target)

O &9 & OI0IXlI JI0IE& POF :
- 27 #3& : Loss <150 dB/km
- Targets
20054 Loss < 300 dB/km
2010¥  Loss < 150 dB/km

3.56.33 J|=& F0i K & A7 L 20f

O =UW AME0l Hl= 0l g 2 S0 2.

O
0K
0z
30

Olser HAA XZI1Dl A2 19978 < 8dBEd e #2=2

=
=
S AL oHOFCE & 20% Ol&fel Nd&E= Hsotl US.

L

O MetA, &AIAH dI2ARl ZOAEE 1009 2 A2=2 oaes I 0=
ZHRE 0|8t lighting systemO] ETOH2F 1%2 AI&ES &AISHOIH 1Y

gdele A2 d&Eote dle 2Rt gleeletd FAEU, =W AIE0

O HERE 088 XF AMAHZ2 SE8 ZU=0A Ul2ARIS TIXIGHA
AZZALE =S HOILE AIHEY 22 L=l 22 XE & EE20HAME

ASHQD AE EE0| OlatEILE, CHEHERD A& BEigts glleletl HiaE.
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CHCHR QI AIZOl BHO| U FAMME MES SI POFS Z&rat JHEO
TAROI0, M 200 OOl 0IE NEA 22 U E 20Q 28 )%

3.56.4 POF 23 ¥ &s It Jl=

3.5.4.1 JI&g2 e

O Delphi Al= XtsXF 100 & 3090 Ol&tel POF €3It R+EIH 012 &Hl

KSXE Al 20%01 e AIEZE2Z 2tatolE 2 100 ZHUE Dt
Lottt 208t dH U,

AsSxH 10 & S0k S& dieel = 2010 100moll &6t XSl
MEE= POF &3 It Sotettt=s 8= 22t M, Otef 18 3-131 &0l

KSR ALSEE POF 28 22 A 0S0A 2 & UAS0| HEXo2
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E = e
7 .
. ,.-""ﬁ bl A0G
# 208
g @ 2015
4
: ,e:-"
] o
= 7
w3
=
2
.
. N,
N 7
N Z
o :I..E'h @.ﬁ E&q )
Data Diplay  Lighting Dwrice

Communieaiion

J8 3-13. AUSX2 &8s POF ¥ POF 2@ 23 AT S

Ol=2 B 1980E i =P H DARPAE Z4A22Z I/4&HY Dual Tech
HAXNHE +=Eotl) U2 £ 20= OMNET ProjectE HHotH 24cl
2= !

A AIAE RS SH2Z 8 POF/ZJ/UERAD 75, 23 g &
N

o) High Speed Plastic Network Program (1994)
Plastic Advanced VCSEL Network (PAVNET) Program (1997)
Optical Micro Network (OMNET) Program (1999#)

[etd =D 22l EESAY =S ok EEY 2= ZRE
POF AKX, 82Z, Packaging € &8 2% Jls € E4 Tl D=9 EEE

49



3.542 Jls® SH
O POF BE &« ™I} D=
- F 7#A:
Coupler: 8x8 =1 &g &4 <2.0dB, @22 % <3dB
Splitter : 1x8 & &=4A <10dB, ¥ E <1 dB
Module && A : XCA/SGA/UCGA & A #A2 S &t
2 E8tAl /bandwidth: Digital interface
250M/622M/1Gbps/Channel
=X N EUEH <1dB/km, 8ESUHE <3 Gbps
— Target :
Coupler: 8x8 =1t &gl =4 <2.0dB, #2€ & <3dB
Splitter : 1x8 &&&E=4 <10dB, 7€ % <1 dB
Module &&4 : XCA/SGA/UCGA & &2 7 S&
2S84l /bandwidth: Digital interface
250M/622M/1Gbps/Channel
==X NFE  EUEH < 1dB/km, 85UE > 10Gbps
3.5.43 J|=& Z0 2 & dAR L 20t
O E UESRIAE HIRE 2SS4 LA IHE 2 Zoeele Z2E% J|=(Optical
Interconnection) 2.
O JIZE0 010l 2 EXIF 0I20HA E4l AAES zHZ2 226t Y
=Z0| 2ME oHZotH0oE &
O POF && Dl & 229 RAsH MIS & &% Jls & 23 POF ¥
elld POF B3 & AXe s & Algl: It Dl S0l 258
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O [MetAl, POF HEH

Jlsieg & 85 8ot Jlsieg

H 3-8. POF Jlst AIES 0 ¢!

Major Technical Barriers

Market Growth Barriers

ANIEel 22 (Low cost light sources) JHE

POF QIXIE 2l 2l (Lack of Awareness of

POF)

HERZ 2= (Network Components) JHg

AJI=0Re MEH 8t M&H(nertia and

Reluctance to Change to New Technology)

lo
0D
o
ro

Jl=& Xt=2(Technical Data on

?
=]

Applications) JH&

FHl

=3t 27X (Lack of Standards)

010

2 2 HERI AP I (Research on

Applications and Networks)

POF2l U=, &ds ¥ CHo12
K& F[2¥lLack of Strong Industry Focus for

Promotion, Education, and Standards)

CIXFel AXILIHel W =(Education of Design

Engineers)

HERZA SIS EZEIH(No Distributer

Networks)

POF Z=ZJ|9 JH&(Development of POF

Optical Amplifier)

POF 2% Tl AIZS F2(No Place to

Purchase All Pieces and Parts)

POF AIZIE, s TIF & HZ=3 Dl e
(Development of POF reliability, evaluation,

and standardization technigues)

POF €2 dH3/HY F 2 (Lack of R&D

on Application)
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N 2

4.1

0

8ot =104

ol
U
<0

<

ok
X0
A0

<

ok
X0
0

00
Jo

J|(Optical Fiber Amplifier)
ZEFAUOH L clock =&J|(Fiber Laser & Clock Recovery)

<

ok
X0
0

0
o
<+

J|(Dispersion Compensator)
It& ADM(Add/Drop Multiplexor)

HE AF

=
=&

AIA

ok
X0
0

cl& dA

1]

X0
0

M (Temperature Sensor)

&M M N (Rotation Sensor)

=]

HIOI2 dIA :

Ql
>

St
=1,

51

Ml Al (Chemical Sensor)

HO] 2 4l M (Bio Sensor)
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Multimode Fiber D- Fiber

Single—-mode Fiber

Elliptic Core

Stress—Rod

Polarization—Maintaining Fibers
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Addol €
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i KMI Corporation Ol (123 XNAIH DWDM AIAE AIE2
S0l

= =

1999 & 42 A0 A 2000 EOHl
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i []
0% Pressure
i 0 Flow
50% L] DPP
40% O Chemical
30% B Accelerometers
20% | Gyroscope
10% | ]
O% e o o o 72
1992 1993 1994 1995 1996 1997 1998
8 4-3. REo 28R A HEE AE &
(Xt2: “Sensors Market and Sourcebook”, Frost and Sullivan, 1995)
R0 HER HdAM AME2 F2 HA/RAX/Z2E A OIS 2 AIEE
Aol UASE 2 = US. JflL, 1992-1998 & AL0|Q] Hefs EH XIH0|
2, JIELH, 38t dA, 25 HIN2l A& R2IF SOHE 2192 ol=2.
0|29 248K AN &8 AlY R2= O 4-4 2F &35, 1992 Wil 73.3
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(KF2: “Sensors Market and Sourcebook”, Frost and Sullivan, 1995)

DIZOIN AACls MBQl JISEH, 88t MM, BIS/AX/28 MM, R
2 MIA, THOIR, M MM, 23 MA, 25 MAN OEt AR 325 0
2l 4-59 23

100%

90% | Temperature
80% | Il Liouid-Level
70% [ 1 Gyroscope
60% | Flow

S0% 1 DPP

40% 1 =] Pressure
0% = ] Chemica
20% 1 ] Acceleromet
10% [
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1992 1993 1994 1995 1996 1997 1998
08 4-5. D=2 ZAER A HEY AN a8
(KF2: “Sensors Market and Sourcebook”, Frost and Sullivan, 1995)
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(&9l - useworgey)
Component 1975 | 1985 | 1995 | 2000 2005 2015 2025
Fiber-opticcable | 1.78 437 1791 4512 8596 22,520 | 40,360
Connector 0.11 25 158 484 1262 6610 23,400
Transmitter 0.3 160 1175 3180 9150 81,900 | 289,000
Receiver 0.1 41 390 1060 3050 22,300 | 55,800
Coupler/splitter | 0.05 6.2 55 125 289 1510 5320
Optical amplifier 0 0 390 2050 4330 14,100 | 38,300
Filter 0 0 40 340 890 5500 25,300
Optical switch 0 3.9 55 505 2390 15,800 86,500
Other components | 0.15 | 47.1 405 3590 4490 37,450 | 175,000
Total consumption | 2.49 | 720.2 | 4459 | 15,846 | 34,447 | 207,690 | 738,980
(XF=: LIGHTWAVE special report on fifty years of fiber optics, 1999)
- 38 B4R AN = FAHEH MES HER 12.8% B HEGHH
1998 HC| 372 BHBH=0llAl 2003 EH0ll= 680 BiBtE It 2 W2 MU=,

H 44, 2S8 ZERLR HHNE HY
(e - useHeredy)
1998 | 1999 | 2000 | 2001 | 2002 | 2003
HHE 372 419 473 533 602 680
et =1 374 360 473 600 744 815
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- S38 d87 AL T FSSI| ANE2 G8Z 30% o HdEES
20 2003 H0ll= 6,800 Rt 0l €& A2z MYF.
H 4-5. sS8 JIsE32 AAANE &Y
(Eh9l - Useupree)

1998 1999 2000 2001 2002 2003

A== | 711 1500 | 3.200 | 5.000 | 6.000 | 6,800
JIE 279 307 338 372 410 452
AT}

ZSE)| MBUIM=E J1ES 1.5 um IHEWH 0 &It 285 S=D| (EDFA)It
AXlot= BISO0| JHE =5, JlEL 2k Al&2 & H82 10% +==2 488
S 20IHA 2003 Holl= 452 wotdeid 2 2iez2 dYUE (O 4-6 &X)

DWDM Optical Fiber Amplifiers — Wavelength Bands

1,200.0 r$Million (ZEHox=XeE 2 M=)
1550 nm Band
[] other Wavelength Bands
1,000.0
800.0
600.0
400.0
200.0

1996 2001 2006

8 4-6. LIBUE & S3)| ANEAY
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sist AN 2 Hi0l2 MA= Absorption(UV, visible, IR), Fluorescence,

Scattering, Transmission, Atomic emission, Chemiluminescence, Electro—
Ot

(=13

luminescence, Interferometry, Surface Plasmon Resonance 2 L&

il

= Lot B2 JIEE AIEE.

stst U HI0|1? E4 =X HdAN 2 J|J|= In-situ, Real time, Remote

20 2d% st dA 2 H0I2 dIMIF HIEEQ SME Gt JOtE

0l AFEELD Az EFIF EHJA2H, OlUT Olelet 287 astElADt

Cteret el ststd d=2 =&ot)| et 28R oSt & 0l dA

- QIANE
UV(250 nm —360 nm), visible(400 nm - 700 nm), NIR (800
nm —1600 nm), IR(2000 nm —10 um) S S Ot& EUA

HZ U =2 spectrum 8 S4E £ Us ZER dAMI|=.

o

0

- Performance Targets
2005 & UV + visible HY, =2 visible + NIR U<, =2

NIR+ IR U SAl =&8JI=

N

2010 & 1 UV + visible + NIR +IR TS SAl S&JI=
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87 =X dAs &) EXNZ2RH 220 JALEB2 X1t

(]

IS S|M HIAE Sagnac 20l J1=38t0 RLG(Ring Laser Gyroscope)¥

I FOG(Fiber—Optic Gyroscope)&0| HEE O 2S.

- RLG = SIS M2 Btz &elot

in
PO 2ol dote clOIMel & =1t BalE F&ot= YA

02
ol
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- FOG= ORJlE 2I&X010F 2t- 0 2lolf Hetole HMIIE S&ote &

AOILH, FOG It = Hedt Z2aXE R It JAJ| 20 2+7&

r|_[_

2H8e 22 dMdsE &2 Fabry-Perot 2HE A, microbending, s2&0l=
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45.2.2 J|eX SHHE(Performance Targets)
O JHHCl Scleds ST |let DY, S22 24E YA R 2clg A
- 2L dAHS 2FAE
Performance Targets : 2005 & (OteHel =&)
2010 ¥ -accuracy ¥ resolution 2 10 bf &t
Parameter Point sensing Distributed sensing
Range (°C) -50 ~ 1100 -10 ~ 500
Accuracy(°C) + 1 + 1
Resolution(°C) + 0.1 + 0.1
Length resolution(m) NA 1~5
- VMM RFALE
Performance Targets : 2005 & (Otefl2l intermediate grade ==&)
2010 & (OteH el inertial grade #=&)
Parameter Moderate Intermediate Inertial
Grade Grade Grade
Max. rate(deg/sec) 100 100 200
Bias stability(deg/hr) 10 =100 0.1 -1 0T
0.0001
Random walk 0.0001 -
(deg/vhr) e LT o 0.001
Scale factor(ppm) 10000 100 = 1000 1-10
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Alg|Il Z2HEK Il 2=EY(Target)
S 2002 2003 2004 2005 2007 2010
Near Term Mid Term Long Term
(1~3 years) (3~5 years) (5~10 years)
; 40 Gbps, 40 Gbps, > 40 Gbps,
Bandwidth 1.49 ~ 1.61 /m 1.45 ~ 1.61 /m 1.25 ~ 1.65 m
Loss / Core 0.3 dB/km, 60 um2 < 0.2 dB/km, 70 um2 < 0.2 dB/km, 80 um2
Silica Fibers
for 4 ps/nmkm 4 ps/nm-km 4 ps/nm-km
Transmission Dispersion (40 nm) (80 nm) (160 nm)
Optical PMD 0.2 ps/km1/2 < 0.1 ps/km'/2 < 0.02 ps/km?/2
Fibers
Fibers for Bandwidth 1.53 ~ 1.61 um 1.45 ~ 1.65 /m 1.25 ~ 1.65 /m
Optical
Amplifiers Efficiency 55 % 65 % 75 %
Special Dispersion
S A Compensating 200ps/nrr12—dB SOODs/nrr;—dB SOODs/nn;—dB
. N 40 pm 50 gm 60 um
Fibers Fiber
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Al2IoF E487 Jls 2&Y
= 2002 2003 2004 2005 2007 2010
Near Term Mid Term Long Term
(1~3 years) (83~5 years) (5~10 years)
NZDSF |
OH-free, Low loss fibers |
Silica Fibers Long - Haul Large Effective Core fibers |
for
Transmission Reverse Dispersion fibers |
Dispersion managed, OH free, Large core fibers
Access Multi-mode fibers |
0 e T e e e
Fibers EDF for L band
Fibers for Bandwidth TDF for S band | Tm, Pr, Rare earth fibers |
Optical
Amplifiers Raman Fiber | Lumped Raman fiber / High nonlinear fiber |
Efficiency Pump fiber | Multi-clad fiber for High power |
. . ) DCF | Wideband, Large core, negative slope DCF |
Special Dispersion
Structure Compensating Two mode fiber |
Fibers Fiber
Photoni¢ crystal fiber
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Ml
il
1>
Jm
O
0z

Jl& 2EY(Target)

=D\ 2002 2003 2004 2005 2007 2010
Near Term Mid Term Long Term
(1~3 years) (3~5 years) (5~10 years)
Long Distance Bandwidth [ 2.5 Gbps 0100 m ] [ 10 Gbps 0100 m ]
Data
Communication Loss [ 50 dB/km (850nm) ] [ 30 dB/km (850nm) ]
Stiort Distance Loss [ <200 dB/km (650nm) | [ < 130 dB/km (650nm) |
Communication
(XN SXH) Ta [ 120 °C i 150 oC ]
ShortD gztance Bandwidth > 400 Mbps 050 m | [ > 400 Mbps m00m | | >1Gbps0i00m |
Plastic Optical Communication L ] [ ] [ ]
Fibers (Home network®) 0S8 300 dB/km (650 nm) | | 200 dB/km (650 nm) 130 dB/km (650 nm)
lNlumination
e Loss | <soodB/km J[  <300dB/km | | < 130 dB/km ]
Excess Loss 1x2<10d8 | 2x2<5d8 | | 8x8<2dB ]
POF =& Insertion Loss 1x2<10d8B ][ 1x4<3dB ] [ 1x8<1dB |
Accuracy > 3 Gbps ” > 5 Gbps ] [ > 10 Gbps ]
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SctAE ZdR Jls 2EEY
& TH 2002 2003 2004 2005 2007 2010
Near Term Mid Term Long Term
(1~3 years) (3~5 years) (5~10 years)
Fluoro Polymer Graded Index POF
Office Network Backbone J
Long Distance :
Data High Temp. Applications ]
C unicati :
ommunication { Central Office Switching J
Connection for “Last 1 mile”
PMMA Graded Index POF |
I I
Video Conference
Plastic Short Distance High Speed Office Network ]
Optical Communication [ . Home Network
Ebers [ PMMA Step Index POF(Low NA) ]
[ Automobile Network & Industrial Control J
I I
{ PMMA Step Index POF }
llumination ' : L
& Image [ Sign & lllumination | J
{ Medical Devices J
|
POF Couplers (2x2) I POF Couplers (4x4) I POF Couplers (8x8) ]
POF . ' "
Components/ POF Splitters (1x2) | POF Splitters (1x4) | POF spiitters (1x8) |
Evaluation Connectors | POF Amplifier (Dye) | POF Ampilifier (Rare Earth) |
I
POF Evaluation/Standardization lDewce Evaluatlon/Standardlzatlor{ Environmental Evaluation ]
I
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ZES AN L AKX Jls 2EW(Target)
=N 2002 2003 2004 2005 2007 2010
Near Term Mid Term Long Term
(1~3 years) (8~5 years) (5~10 years)
Fiber Amplifier |i )
Multi/Tunable— A 70nm / 128 A 100nm / 256 A 200nm / 512 A
Laser \_ J
F'ggcﬁ’(”éseecdobgfyer 1ps / 40Gbps { 0.5ps / 100Gbps J { 0.2ps / 1Tbps J
Optical Fiber -
4 ) N\
Device Dispersion / PMD 32 A 64 A 256 A
compensator L 2.5ps jitter ) 1ps jitter 0.1ps jitter )
Optical Fibers e ~N [ J [ a
ADM / OXC 64 channel 256 channel 1024 channel
Sensor & L ) )
Device  |[...
e N i ' M
0.1 % accuracy 0.05 % accuracy 0.01 % accuracy
+0.1°C +0.1°C +0.01 °C
. . Physical ~ i 7
Optical Fibers -~ N ~
100 deg/sec 100 deg/sec 200 deg/sec
Sensor 1000 ~ 10000 ppm 100 ~ 1000 ppm 1 ~10 ppm
1 ~ 10 deg/vhr 0.01~ 0.1 deg/vhr 0.01 ~ 0.001 deg/vhr
_ J i Y,
; Single band Dual band Full band
Chergilocal E Absorption & Absorption & Absorption &
fluorescence fluorescence L fluorescence )
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s A 2 AKX D= 2EY
=D\ 2002 2003 2004 2005 2007 2010
Near Term Mid Term Long Term
(1~3 years) (3~5 years) (5~10 years)
EDFA High Power EDFA
Fiber Amplifier [ J[ Hio )
Multi/Tunable- A [ TDFA ) [ Other Rare Earth Doped Fiber Amplifiers }
Laser
[ Raman + EDFA } [ Raman + Rare Earth Fiber Hybrid Amplifiers / Lasers J
Optical Fiber
: . Fiber pulsed Laser [ RZ source 40 G ] [ RZ source 100 G J
Clock Recovery [ Clock recovery 40 G ] [ Clock recovery 100 G ]
Optical Fibers :
Sp 2 Dispersion / PMD [Dispersion 1st order ] [ Dispersion 2" order ]
ensor compensator [ PMD 1%t order H PMD 2nd order ]
Device
| Fixed ADM | [ Switchable ADM
ADM / OXC
| Fixed OXC | ( switchable oxc | [ A Converting oxc |
Physical intensiometric / ) Interferometric/ ( modalmetric /
ysica multimode single mode single mode
Optical Fibers 7 i
N\ 'd
Sensor Chemical & Single band Dual band Full band
erél_lca Absorption & Absorption & Absorption &
i fluorescence fluorescence fluorescence
J §
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