CORNING |

YcoBepLleHCTBOBaHHbIE BOJIOKHA
Corning gnsa cuctem ganbHen u
30HanNbLHOU CBSA3U

C.l'AkonosB,
TexHuuyeckumn gupektop OOOKopHUHr CHI




Yapnb3 Kao nonydunn Hobenesckyto npemuto no domnsmke 2009 roga 3a
pa3paboTKy KOHLEeNuUUmM onTuyeckoro BoriokHa B 1966 roay.

B 1970 rogy Corning Glass co3nan TeXHOMNOrnto NpoV3BO/CTBA BO/TOKHA.

The problem to solve was to manufacture glass fibers without impurities. Kao had pointed to the
right material, namely tused silica. Untortunately. this material has a high melting temperature.
At the ttme. 1t fabrieatton and manpulation was not eazy and moct lahoratories first tried to
draw fibers using other types of glass, without mmch success. Four years after Kao and
Hockham’s article. a rescarch team from the Corning Glass Works in the United States, with
FP Kapron, D B. Keck, P.C. Schuliz. F. Zimar, under the leadershup of R D. Maurer, succeeded
bv a clever chemical method called CVD (Chemical Vapor Deposition) in making glass fibers of
- . P e T T T I fused sihica with the low losses that Kao had envisioned. To make a core and a cladding with
T'WO REVOLUTIONARY OPTICAL TECHNOLOGIES very close refractive indices, they doped titanium in the fused silica core. and used pure fused
silica in the cladding [Appl. Phys. Lett. 17, 423 (1970)]. A few vears later, they even reached

4 dB/km at 850 nm. wsmg germamum mstead of titanium. Several other technologies were

Scientific Background on the Nobel Prize in Physics 2004
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Pa3pabomkueorokoH koMmriaHuu Corning ompaxarom

paseumuemM mexHuKu CeA3uU

Slope Compensation
Dispersion New
compensation1 oG Raman Modulation

Formats gpc
Single-A Single-A gmm CWDM

ULH/
1310 nm 1550 nm  EDFAs WDM FEC S Pl 40G 100G

SYSTEM
TECHNOLOGY

Dispersion Large effective Full Spectrum SBS Ultra Low Loss

shifted Fiber & Access
area NZ-DSF :
fiber (DSF) LEAF®Fiber  SMF-28e®Fiber Optimized SMF28ULL

MF-D
S S Dispersion SMF28e+ SMF23LL

Standard Non-zero DSF Managed Solutions
single mode (NZ-DSF)

fiber SMF-LS Slope Compensators

Suppressed
SMF-21/28
Pureform® WP NZDSF
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BonokHo Corning® SMF-28® ULL

BonokHo SMF-28 ULL umeem caMyro HU3KYIO crieyuguKkayuro
110 3amyxaHuro cgedu e0s10koH ITU G.652 kamezopuu

 BonokHo SMF-28 ULL no3Bonser
— YBenuunTb paccTtosiHue mexany
YyCUNUTENSAMU MNpu
CTPOUTENLCTBE HOBbLIX CETEN U
YMEHbLNTbL HEOOXOAMMOCTbL B
yCcurneHuu curHana B
CYLLIECTBYIOLLMNX CETSAX

— YBenuuutb pacctosiHne mMexay CBepxHU3Koe 3aTyxaHue B

pereHepaTopamMm 3a CYET
yBennueHns OSNR npu 6onee anana3oHe 1550 n 1625 Hm

BbICOKMUX CKOPOCTAX Maxinmm Attenuation
nepegad n/ nepegade oonbLuero Wavelength Maximum Value®
KonnyectBa MHGopmMaLmn (nm) (dB/km)
— COBMeCTUMOCTb C yXe 1310 0.28 -0.31
1450 0.21 —0.22

NPOJ1I0OXKEHHbIM CTaHOAPTHLIM

1550 0.17 —0.18
OQHOMOJOBbIM BOJIOKHOM

1625 0.20-0.21

*Maximum specified ateenuation value available widchin the
stated ranges.
Alternate attenuadon offerings available upon request.
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Hun3koe 3aTyxaHune B BOJIOKHE UMEET 3HaYeHue .....
Kakoe dornosiHumeribHoe paccmosiHuUe MOXXHO rpoumu, ecriu

UCl1oJ/ib308almnb 80JIOKHO C HUSKUM 3amZX8HU6M?

WDM WDM Ha yyactke B 100 kKM noTepu
TepmuHan 3 yCUNUTENBbHbIX YUacTKa TepmuHn B Kaberne ¢ 3aTyxaHuem

'él—_: 0.18ab/km Ha 3 b
R i
D= =
3STO NO3BOSIUT YBENTUYNTb pacCTosIHUE

MeHblle, YeM B Kabene c
-
¥
nepenayn Ha 100% (3 ab) npexnae, yem byaeT

3atyxaHuem 0.21 ob/km
WDM AOCTUITHYTO NMOPOroBoe 3Ha4YeHue

nmveer
(0.18x100)-(0.21x100)= 306
WDM
Terminal COOTHOLWeEeHUA curHan/wym! * Terminal
6 YCUITNTESIbHbLIX Y4aCTKOB
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When in linear transmission regime only, nonlinear effects can reduce the extension a little but it is system dependant
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BonokHo Corning® SMF-28e+® LL

BornokHo kameezopuu ITU-T G.652 D

C HU3KUM 3am ZXQHUGM

« BonokHo SMF-28e+ LL nmeeTt camoe
HU3KOe 3aTyXaHue N3 BCeX BOJSIOKOH
kateropum ITU-T G.652.D Ha

CeroaHsILWHUN geHb
— Jlyywas cneuudukauma no NMA
— bonee BbIicokui nopor no SBS
no3BonseTt paboTatb C CUrHanom
OonbLlen MOLWHOCTHU

- BonokHo SMF-28e+ LL no3Bonsier

— YBENMNYNTb COOTHOLLEHME CUrHan/lwym
(OSNR), 3anac rno MoLHOCTA 1
BO3MOXXHOCTM ANs nepexoga Ha
Donee BbICOKME CKOPOCTU nepegayn

— [lofIHOCTbO COBMECTUMO CO
cTaHOJapTHbIM OJHOMOJOBbLIM
BOJTOKHOM
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Low loss at 1550 nm

Moaximum Attenuation

Wavelength Maximum Value*
(nm) (dB/km)
1310 ST
1383+3 <0.33
1490 <0.22
1550 <0.18

statea ranges.
Alternate attenuation offerings available upon request.

Polarization Mode Dispersion (PMD)
Value (ps/Vkm)

PMD Link Design Value = 0.04*

Maximum Individual Fiber = 0.1

*Complies with ITEC 60794-3: 2001, Section 5.5, Method 1,
(m =20, Q = 0.01%), September 2001.
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BonokHo Corning® LEAF®
ﬂzqwue cneuuQUKauuu, [IPOJI0KEHO 6ornee 30 MunmUOHO8 KM

Large Effective Area
Effective Area (A z) 1550 nm: 72 pm’

Low Dispersion

Dispersion
Wavelength Min — Max Dispersion Value
{nm) [ps/{nmekm)|
1530 2055
: 1565 4.5 — 6.0
1625 B5-11.2
— TpebyeTcs MeHbLUe

KOMneHCauunn aucnepcummn
*  JKOHOMUS U yrnpoweHune ceTu LOW PMD

— bonbwag nnowaab

Polarization Mode Dispersion (PMD)
acdeKkTMBHOro cevyeHus

M . Value (ps/Vkm)
CHbLUE BIINAHNE HENHENHBIX PMD Link Design Value = 0.04*
adopekToB

Maximum Individual Fiber = 0.1
— Haubonee yacTo

UCHON b3yemoe BONTOKHO *Complies with IEC 60794-3: 2001, Section 5.5, Method 1,
(m =20, Q = 0.01%), September 2001.
kateropuun ITU-T G.655
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OnTtn4yeckoe BornokHo Corning® LEAF®

YMeHbWeHHoe 3amzxaHue anou{aem CUCITIGMZ C843U

Lower Fiber Attenuation

Fiber Attenuation
Maxormom Attenuation
Wavelength Maximum Value
{nm) (dB/km)

1383 + 3* = (0.4

- 1410 =0.32

— HoBasi cneumdukaumns no a2 2ot
; 1550 = 0.20

3aTyXaHUto 1625 <0.22
Yrny4dlaeT COOTHOLWEHNE CUrHan/wym
(OSNR) anst BLICOKOCKOPOCTHOM
nepeaayun n yBenmyeHnsa pacCTosaHUS
MeXay pereHepaTopamm
— Jlyywagsa cneundukaymsa no
3aTyxaHuo B oTpacnu
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« Corning cumMTtaeTt HNU3Koe 3aTyxaHue OOHUM M3 KITI0YEBbIX
napamMeTpoB BOJIOKHA OJ19 CUCTEM JanbHen
CBs131/30HaNbHON CBA3N

* BonokHa komnanun Corning MeLOT nyyluune
XapaKTepPUCTUKN NO 3aTyxaHuto Ha BosiHe 1550 HM BO BceX

ocHoBHbIX ITU kaTeropuax:
— ITU-T G.655 — BonokHo LEAF®
— |ITU-T G.652 — BonokHo SMF-28® ULL
— ITU-T G.652.D — BonokHo SMF-28e+® LL
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