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! Electromagnetic Interference
% single mode

* multi mode
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! Self-Phase Modulation

% Cross-Phase Modulation

? Four-Wave Mixing

* Stimulated Raman Scattering

* Stimulated Brillouin Scattering
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' Non-Dispersion-Shifted Fiber: NDSF

2 Dispersion-Shifted Fiber: DSF

3 Zero Dispersion-Shifted Fiber: ZDSF

* Non-Zero Dispersion-Shifted Fiber: NZDSF
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! Large Effective Area Fibers: LEAF

’Bi-Directional
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" Array Wave guide Gratings
? Fiber Bragg Gratings
3 Thin Film Filters

* Diffraction Gratings
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' Light Amplification by Stimulated Emission of Radiation
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*Return to Zero

* Non Return to Zero
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! Semiconductor Laser Amplifiers
% Doped Fiber Amplifiers

? Fabry-Perot Amplifier

* Traveling-Wave Amplifier

> Pump Wavelength

¢ Erbium Doped Fiber Amplifier
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! Praseodymium-Doped Fluoride Fiber Amplifiers
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! Active Switches

2 Wavelength Converters
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! Dispersion Compensation Module

% Optical Transition Unit
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! Re-amplification Re-sampling ( reshape and retransmit)
% Re-amplification Re-sampling and Re-timing (reshape, retime, and retransmit)
* Chromatic Dispersion

* Polarization Mode Dispersion
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! Forward Error Correction

? Leased Lambda services allow a specific wavelength to be assigned to a customer when using DWDM technology.
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' Gain Flattening Filter: GFF
% Gain Equalizer: GEQ
3 Dispersion Compensation Fiber: DCF

# Polarization Mode Dispersion: PMD
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Access Metro Long-Haul Characteristics
<20 100 - 1000 400 to 4000 Span (km)
Ring/Linear Mesh/Ring PtP/Mesh Fiber topology
MMF/SMF NDSF/SMF NDSF/SMF Fiber Type
Coarse-medium | Medium (40) Very high OCh density

(>160)
<10 Gbps < Tbps Several Tbps Aggregate BW
capacity
Linear Ring/hub Linear/mesh Traffic topology
Service prot. Fiber/Service prot. | Rerouting Protection strategy
1:1/1+1 trunk Single/dual/quad (mesh)
side ring 1:1/1+1 (PtP)
No ? Yes FEC required
No Yes Yes Supervisory Channel
No SOA OFAs Signal Amplification
No No Yes; DC, PDC | Require
Compensation
Slow Medium Very fast Switching speed
Very low Low High Cost

PtP=Point to Point
DC=Dispersion Compensation
PDC=Polarization Dispersion Compensation
FEC=Forward Error Correction
OFA=Optical Fiber Amplifier

SOA=Semiconductor Optical Amplifier

CH.1

CH.2

i

CH.N

MUX —O—o
A

Fiber
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! Transparent

? Fiber Distributed Data Interface
? Enterprise System Connection
* Fiber Channel

* Asynchronous Transfer Mode

¢ Pleisiochronous Digital Hierarchy

7 Synchronous Optical Network/ Synchronous Digital Hierarchy
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! Flexibility

% Elasticity

® Scalability

* Seamless Evolution

* Disaster Avoidance Capability
® Quality of Service

7 Cost of Service

¥ Resilience

° Agility

1% Better Survivability Capability
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! Complexities

% Two Fiber Bidirectional Shelf Healing Ring
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' Short Haul

? Medium Haul

* Long Haul

* Very Short Haul
3 Ultra Short Haul
¢ State-of-The-Art
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! Multiplex-Section/Shared Protection Ring
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! Failure In Time

% Redundancy

3 Bypass

* Termed Through Traffic
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! Fiber Distributed Data Interface

% Self Healing
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! Single-Fiber Unidirectional Ring
2 Working
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Transmitting node Transmitting node

Fiber Fiber

Receiving node Receiving node

A. Unrecoverable B. Fault on working C. Fault on working
fault on fiber-ring transmitter; 1 + 1 protected transmitter; 1:1 protected

Svec = Service or working
Prot = protection
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Source Destination Switch — o] Switch
(@) 1+ 1 APS Source o Working ik E Destination
cremng hn
Switch 1 [: Switch
Working link -~ h" Protection link = —
) . witc = St
Switch { Protection link } Switch T lu:
Soufce Destination
Low-priority traffic Lowpriarity traffic
(b} 1:1 APS . d ? ¢

(<} 1:N APS
ENG LD ] cblis glaz b9y S

VeSS @ by il Y,YA
by 6oy WU 4l 228 ), il LUl il slao S 81 (6 ,us-SS @ by ail> s

! Single-Fiber Bidirectional Ring
? Looping Back

#4



EL 81SSOCD TRP502 5 b9 i 6y bl (slgtmss

é_g)s\.@.\\ilfrwjii;cjk):.a)‘;c\?b|c\.’.ajflﬁj>43b\cgjlzdblfckmjaﬁ:éLg\ﬁ
g_g.‘.‘:;‘?jf g_g’,)dl" db\f OT ad C) db\f di.; L &Lb clfjla 9 ,\;‘5.&‘54 oala) C.~€.>-

.J;i:l{a.g.?-)a‘_g)‘,id)\jﬂdtfcﬁ.l

m&v&vmimm’a}‘}'& Made 1 -—;@%&m\m%@ ; - Node 2 -ﬁé}t%;w@:iw;,(g_gi«:;m@\;
27 L2
OXC OXC
N/ "
I\

Node N Fault J
oSS b s il (gl p CBlis b PV IS

022 o &5 b s JUSTNE JIAL (5,8 CWDM (slgatann 55 255 (sladil> 5,18
0905 S S G LSl gl e O, Joly 5 .l Gbps d> ;3 L s Mbps
Wl o shST i 55 )3 S S glalid 5 Sl

| g5 ad YA

5 ST il 4 s IH] Sl 5 jesle Chlis 2 b (2F) (g - ss il
FDDI alis st (UPSR 1+1) 141 " oSy = Kioed g il o7 il3 0 (ioman
Gonlopsm JUE 5 gz o sl e 0 ;o 3 5 b 53 4 T J 6 4l
S S b LS ¢l Al g oplyls (blis ab i b 15 dls S bl
25 L1Gbps Cor g5 5 zsn S TY BA s 3,508 £ 55 a0 4ty 5 Sl onlin o 20
308 iy lglas 5o odlS ool eslitel L Loy e lS A B Lol 55 Gbps
((C-9%) JSK)s s

! Two-Fiber Ring

? Unidirectional Path-Switching Ring
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2F MS-SPRing Loop back Medium | Good |Complex 16 Medium

4F MS-SPRing Loop back + Line switch | Large | Excellent |Complex 16 Higher

! Four-Fiber Ring

? Bidirectional Path-Switching Ring
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! Ring-to-Ring Protection
% Hub-Node

’ Maintenance Messages
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! Multi-Ring Shared Protection
2 Pseudo-Mesh
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. Maximum
Model Company Number of Char}nel Client Maximum Distance
channel spacing rate
(km)
Alcatel PDH, STM-1/4/16, 10
1636 WM Alcatel 16 200 GHz Gbps 10 Gbps  ||900
Alcatel 100 GHz ||[PDH, STM-1/4/16, 10
1640 WM Alcatel 40/80 /50 GHz | Gbps 10 Gbps  |[900
STM-1/4/16, Fast
WaveStar |[Lucent o 2,5 Gbps,
OLS-80G |[Technologies 16/32 100 GHz |[Ethernet, Gigabit 10 Gbps 640
Ethernet
STM-1/4/16, Fast
WaveStar flLucent ¢, 50 GHz ||Ethernet, Gigabit 10 Gbps  [640
OLS-1.6T ||Technologies
Ethernet
WaveL ine STM-1/4/16, Fast
MNV Siemens 32/64 - Ethernet, Gigabit 2,5 Gbps |[100
Ethernet, ATM, PDH
STM-1/4/16, Fast 2,5 Gbps,
MTS2 Siemens 40/160/640 ||50 GHz ||Ethernet, Gigabit 10 Gbps, |[1500
Ethernet, ATM, PDH [|40 Gbps
OptiX Huawei PDH, STM-1/4/16, 10
BWS320G || Technologies 32 100 GHz Gbps 10 Gbps 640
OptiX Huawei 200 GHz PDH, Fast Ethernet,
Metro Technologies [|32/64 100GHz Gigabit Ethernet, STM- [|10 Gbps -
6100 1.4.16.64
ZTE PDH, STM-1/4/16, IP,
ZXWM-32 Corporation 32 ) ATM ) 640
STM-1/4/16, Fast
XDM 1000|/ECI Telecom  ||40 - Ethernet, Gigabit 2,5 Gbps |-
Ethernet, ATM, PDH
STM-1/4/16, Fast
XDM 2000|[ECI Telecom  ||80 - Ethernet, Gigabit 2,5 Gbps ||
Ethernet, ATM, PDH
OPTera
Metro Nortel 32/64 ) STM-1/4/16, Fast 2.5 Gbps |-
Networks Ethernet,
5000
OPTera Nortel STM—1/4/1§, Fa§t 10 Gbps,
Long Haul Network 160 - Ethernet, Gigabit 40 Gb -
1600 CHWOrKs Ethernet, ATM, PDH ps
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SpectralWave 40/80

Name

NEC Tokyo Japan

Company

80 (C-band+L-band)

Maximum Number of Wavelengths

C-band (1530.3~1562.2 nm)

Operating Wavelength

L-band (1574.5~1608.3 nm)

STM-64

Line Interface

STM-16

8 spans x 22 dB (640 km)

System Configuration (2.5 Gbps)

6 spans x 25 dB (540 km)

5 spans x 30 dB (500 km)

2 spans x 33 dB (220 km)

Client Interfaces

STM-64
STM-16
STM-4
STM-1
100M~1.25Gbps (PDH, GB Ethernet, Fiber Channel, Digital Video, etc)
OADM
20ch add/drop Selectable wavelength type
4ch add/drop Fixed wavelength type

Supervisory Channel

1510 nm £10 nm Wavelength

Reliable Performances

G.664 compliant APR (Automatic Power Reduction) for safety

APC (Auto Power Control) for each channel upgrade

AWG (Arrayed Wave-guide Grating) in OMUX for Fail safe

Keep Alive for the change of the change of the number of wavelength

B1/J0 byte monitoring

STM-64 Optical Interface Parameters

9,953,280 Mbps Numerical bit rate

Long-haul Short-haul Application
1530~1565nm 1530~1565nm Wavelength
+11 dBm +2 dBm Maximum laser power
+9 dBm -1 dBm Minimum laser power
-26 dBm -14 dBm Minimum sensitivity of Receiver
-9 dBm -1 dBm Minimum over load of Receiver

STM-16 Optical Interface Parameters

2,488,320 Mbps

Numerical bit rate

Long-haul Short-haul Application
1530~1565nm 1266~1360nm Wavelength
+13 dBm -3 dBm Maximum laser power
+10 dBm -10 dBm Minimum laser power
-28 dBm -18 dBm Minimum sensitivity of Receiver
-9 dBm -3 dBm Minimum over load of Receiver
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STM-4 Optical Interface Parameters

622,080 Mbps Numerical bit rate
Long-haul Short-haul Application
1480~1580nm 1261~1360nm Wavelength
+2 dBm -8 dBm Maximum laser power
-3 dBm -15 dBm Minimum laser power
-32.5 dBm -23 dBm Minimum sensitivity of Receiver
1 dBm 1 dBm Minimum over load of Receiver

STM-1 Optical Interface Parameters

155,520 Mbps

Numerical bit rate

Long-haul Short-haul Application
1270~1360nm 1260~1360nm Wavelength
0 dBm -8 dBm Maximum laser power
-5 dBm -15dBm Minimum laser power
-34 dBm -23 dBm Minimum sensitivity of Receiver
-10 dBm -8 dBm Minimum over load of Receiver

Interface Parameters

8 slot x 2.5 Gbps

Interface Capacity

4 slot x 10 Gbps

8 slot x 2M/34M/45M

Gigabit Ethernet Interface 1000BASE-SX

1.25 Gbps £100ppm Bit rate
50 um/62.5 pum MMF Optical Fiber
770 ~ 860 nm Wavelength
-9.5~0dBm Average lanch power
-17~0dBm Receiver Power

550 m (50 um MMF)
275m (62.5 pm MMF)

Maximum transmission

9 dB Extinction ratio
Gigabit Ethernet Interface 1000BASE-LX
1.25 Gbps £100ppm Bit rate
50 um/62.5 um MMF, SMF Optical Fiber
1270 ~ 1355 nm Wavelength
-11 ~-3 dBm Average lanch power
-19 ~-3 dBm Receiver Power
550 m (MMF) Maximum transmission
5 km (SMF)
9 dB Extinction ratio

STM-1 Interface (electrical)

155.520 Mbps £20 ppm Bit rate
75 ohms unbalanced Impedance
CMI Code
140 Mbps
139.264 Mbps £15 ppm Bit rate
75 ohms unbalanced Impedance
CMI Code
45 Mb
44.736 Mbps +20 ppm Bit rate
75 ohms unbalanced Impedance

AN
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B3ZS | Code
34 Mbps
34.368 Mbps 20 ppm Bit rate
75 ohms unbalanced Impedance
HDB3 Code
2 Mbps
2.048 Mbps £50 ppm Bit rate
120 ohms balanced Impedance
75 ohms unbalanced
HDB3 Code
LCT Interface
RS-232C Electrical Interface
19200 bps Bit Rate
8 data bits No parity bit Format
Full duplex Communication
1 Number of ports
9-pin D-sub Connectors
NMS Interface
Ethernet (10BaseT), Qnx and Qecc Interface
DCCr (D1-D3) Physical Interface
DCCm (D4-D12)
TL1/0SI, TL1/OSI over TCP/IP Protocol

[¥'+ JHUAWEIL &S5 WDM (tw G35 Slaieda 19 Jsior

OptiX Metro 6100 Name
HUAWEI China Company
16/32 channel Number of Wavelengths

11 spans x 9 dB (330 km)

System Configuration

6 spans x 23 dB (432 km)

Monitorin

Channel

1310 nm or 1510 nm

Wavelength

Client Interfaces

SDH: STM

-1/-4-16

SONET: OC-3/-12/-48

ATM POS: STM-4c/-16¢

Ethernet service 100M/GE

ESCON/FICON/FC: 45 Mbps ~ 1.25 Gbps

AY

L

S ol JUST Y 4y 2yl b6 5 AU e o) V8 HUAWEL o572 WDM oz

odaT V Jgdor 55 O Hliseudl 5 ide 25 Slasein 5 % Jodr o 0T 3 Slasein

|



EL 81SSOCD TRP502 5

P9d Lidu —5,9 bl (lestnnn

HUAWEI 5,5 ) sl 5§ & gad dim Ooliasedin 1V J g

2xGigabit Ethernet Gigabit 45M~1.25Gbps 155M/622M/2.5G HUAWEI
LDG Ethernet LWX bps LWM Transponder
(1.25Gbps)
LWE
IEEE 802.3Z IEEE 802.3Z Any Rate ITU-T G.957 Accept Standard
ITU-T G.692 ITU-T G.692 ITU-T G.692 ITU-T G.692 Output Standard
3R, 3R, 2R, 3R, Function
Bi-Directional Bi- Bi-Directional Bi-Directional
Directional
Modulator Modulator Modulator Modulator Driver
2 km 2 km Transmit Length
at 2.5 Gbps
Parameters (PIN) Parameters (APD) Unit Receiver Part (TWC)
-18 -25 dBm Receiving Sensitivity
>27 >27 dB Receiving Reflection
0 -9 dBm Overload Power
1280~1565 1280~1565 nm Input Wavelength Range
Parameters (Direct Parameters (EA Unit Transmitter Part
Modulated Laser) Laser)
MQW-DFB-LD MQW-DFB-LD Normal Source Type
Optical Spectrum
Characteristics
-Maximum —20dB
0.5 0.2 nm Bandwidth
30 35 dB -Minimum SMSR
ffs ffs A -Chirp
Central Frequency
192.1~195.2 192.1~195.2 THz -Nominal Central Frequency
<=10 <=£10 GHz -Central Frequency
Deviation
Mean launched power
+7 0 dBm -Maximum
-10 -10 dBm -Minimum
+8.2 +10 dB Minimum Extinction Ratio
1800 12800 ps/nm Tolerable
Matching G.957 Matching G.957 Eye Pattern
Parameters Parameters Unit Receiver Part (LWM)
(Multimode) (Monomode)
-16 -16 dBm Receiving Sensitivity
>12 >27 dB Receiving Reflection
-3 -3 dBm Overload Power
1300 1280~1565 nm Input Wavelength Range
Parameters (Direct Parameters (EA Unit Transmitter Part
Modulated Laser) Laser)

AY
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MQW-DFB-LD MQW-DFB-LD Normal Source Type
Optical Spectrum
Characteristics
-Maximum -20dB
0.5 0.2 nm Bandwidth
30 35 dB -Minimum SMSR
ffs ffs A -Chirp
Central Frequency
192.1~195.2 192.1~195.2 THz -Nominal Central Frequency
<=£10 <10 GHz -Central Frequency
Deviation
Mean Launched Power
+7 0 dBm -Maximum
-10 -10 dBm -Minimum
+8.2 +10 dB Minimum Extinction Ratio
1800 12800 ps/nm Tolerable
Matching G.957 Matching G.957 Eye Pattern
Parameters Parameters Unit Receiver Part (LWX)
(multimode) (monomode)
-16 -16 dBm Receiving Sensitivity
>12 >27 dB Receiving Reflection
-3 -3 dBm Overload Power
850, 1300 1280~1565 nm Input Wavelength Range
Parameters (Direct Parameters (EA Unit Transmitter Part
Modulated Laser) Laser)
MQW-DFB-LD MQW-DFB-LD Normal Source Type
Optical Spectrum
Characteristics
-Maximum -20dB
0.5 0.2 nm Bandwidth
30 35 dB -Minimum SMSR
ffs ffs A -Chirp
Central Frequency
192.1~195.2 192.1~195.2 THz -Nominal Central Frequency
<#£10 <=+£10 GHz -Central Frequency
Deviation
Mean Launched Power
+7 0 dBm -Maximum
-10 -10 dBm -Minimum
+8.2 +10 dB Minimum Extinction Ratio
1800 12800 ps/nm Tolerable
Matching G.957 Matching G.957 Eye Pattern
Parameters Unit Receiver part (LWE,LDG)
-20%/-17** dBm Receiving Sensitivity
12 dB Receiving Reflection
-3%/0%* dBm Overload Power
1270~1355*/770~860** nm Input Wavelength Range

AY
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Maximum|Wavelen . Networ Add/Dro
Compan Equipment [Applicat| ™ of gth  [Transmiss Maxim k Direct
pany Model quip PP wavelengt| channel |ion Rates: . P
Name Type ion . . um |Capabil(Interfaces|Capabili
hs spacing ([Minimum it ¢
supported| (GHz) ¥ ¥
SONET/S
DH, ATM,
GbE, IP,
ADVA AG lf/lziawe(()i Interoffic 14 per 15 2.5 Video,
Optical 8¢ e, MAN, per . Gbits/se| Linear Fibre Passive
- fiber service fiber pair Mbits/sec
Networking platform LAN c Channel,
ESCON,
FastEthern
ct
SONET/S
DH, GbE,
ADVA AG| FSP 1000 3 per fiber 100 1.25 Video,
Optical |Optical feeder MAN |[©PeT’ 200 . Gbits/se| Linear | Fibre | Passive
- pair Mbits/sec
Networking system c Channel,
ESCON,
10-GbE
ATM,
ADVA AG FSP 2000 GbE,
- Scalable Interoffic|32/64/128/ . .
Optical . 200 Linear | Other, | Passive
- enterprise e 256
Networking solution ESCON,
10-GbE
. SONET/S
e, piL AT,
Mux GbE, 1P,
—ADYA Fiber service | Optical Interoffic 10 10 UPSR, Video, Passive,
Optical e, MAN, 32 200 . Gbits/se| . . Other, .
- platform Add/Drop Mbits/sec Linear . Dynamic
Networking M LAN c Fibre
(0] ticl;(iine Channel,
e?mpliﬁer ESCON,
10-GbE
. SONET/S
Optical
Advanced Terminal 8 10 DHéﬁg M,
Fibre TransMAX Mux, Interoffic| unprotecte 0C-1 |Gbits/se UPSR, Vi de(; Dynamic
Communicat 1500 Optical | e, LAN d, 4 Linear o Y
- c Fibre
ions Inc Add/Drop protected
Mux Channel,
ESCON
Optical
Terminal
OptioalDisance SONETS
Alcatel 1640 WM P N 160 50 STM-16 [STM-64 DH, GbE, |Dynamic
Add/Drop | Submari
10-GbE
Mux, ne
Optical line
amplifier
Optical
Terminal
L
Alcatel 1686 WM P i 32 50 STM-16 [STM-64 DH, GbE, |Dynamic
Add/Drop | Submari
10-GbE
Mux, ne
Optical line
amplifier

AD
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M?lf)“glflm Wa‘;le;len Transmiss Networ Add/Dro
Company Equipment |Applicat g g . Maxim k Direct P
Model h wavelengt| channel [ion Rates: . e
Name Type ion . .. um (Capabil| Interfaces |[Capabilit
hs spacing [Minimum it
supported| (GHz) ¥ y
SONET/SDH
, ATM, GbE,
All Optical Optical IP, Video,
Networks | MetroScout | Terminal [nteroffic|8 per flber 1km | 40km | Linear Fibre N/A
e, MAN pair
Inc Mux Channel,
ESCON, 10-
GbE
Optical
Titanium |~ Terminal |\ g BLSR, [SONET/SDH|
Altamar Optical |Mux, Optical ’ ? b .
Networks | Transport | Add/Drop Long 160 50 2.5 10 | UPSR, [ , GbE, 10- |Dynamic
E— .~ | Distance Linear GbE
System | Mux, Optical
line amplifier
Applied Optical
Innovation | LuxConnect | Terminal MAN |8 channels 10 Linear GbE N/A
Inc Mux
C420 T(;fttrll?r?zlil Interoffic
Dynamic . e, Long SONET/SDH| .
Ceyba Optical | MW Optical i ce| 160 | 50,100 | 10 40 | UPSR A, 1p, | PASSIVE,
. Add/Drop . Linear Dynamic
Networking Mux. Optical Submari 10-GbE
System Viux, ©pt ne
line amplifier
Optical
Terminal 0C-12 10
CIENA [ MultiWave |Mux, Optical| Long 96 25,50, (622 |Gbits/se| Linear SONET/SDH Dynamic
Corp coreStream | Add/Drop |Distance 100 . , ATM, TP y
Mux, Optical Mbits/sec)| ¢
line amplifier
1532.68- 155 125
DITECH | Palette MAN. 11560 nm | 50, 100, |Mbits/sec, [P1t/se
Communica| transponder/ Other Long (per ITU 500 ’ 622 | ¢, 25 SONET/SDH| N/A
tions Corp | TRP MR Distance arid) Mbits/sec Gbl(t:s/se
DITECH Palette MAN, izzﬁgi; 50. 100 155 155
Communica| transponder/ Other Long 2 . Mbits/se] SONET/SDH| N/A
- . (per ITU 200 | Mbits/sec
tions Corp | TRP 155 Distance arid) c
Interoffic
DITECH | GiCh “Long
Communica syste m/Or"lz/S— Other Disgin%: e Other | 1510 nm Other | IP, Other N/A
tions Corp | =519 LAN,
Other
. . Optical
Fiber Optic | ry v\ p (4| Terminal .
Network . MAN, Fibre .
Solutions 8-, 16- Mux, Optical LAN 50, 100 Channel Passive
S Ao, | channel) Add/Drop
FONS
Mux
. Interoffic
Optical
Fiberdyne Terminal e,I{VI:N,
LIDEICYNE | b AM-(xxx) |Mux, Optical | . -O"& 72 100,200 Passive
Labs Inc Add/Dro Distance,
Mue 7| LAN,
Other

¥4
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Maximum|Wavelen Networ
Company Equipment [Applicat no. of gth "l"ransmlss Maxim k Direct Add/D[:().p
Model h wavelengt| channel [ion Rates: . Capabilit
Name Type ion . . um |Capabil| Interfaces
hs spacing (Minimum it y
supported| (GHz) y
. . 1000
Harmonic [CURBswitch/ 100 .
Inc ECS 9000 MAN 2 Mbits/sec Mblcts/se GbE, IP N/A
Ibsen MAN,
Photonics Other Long 80 50 N/A
A/S Distance
JDS . . . 40
T Dynamic gain| Optical line | Long 25, 50, 10 .
Uniphase equalizer amplifier |Distance 100 | Gbits/sec Gbits/se N/A
Corp c
Koheras A/S| 03K MAN 25, 50 Fibre Channel|  N/A
Hi-mode SONET/SDH,
Laser Comm dispersion- 1\I/fAnI\L An 25,50, 10 Gb?t(;/se 3%’2% ATM, GbE, N/A
=aser Lomm management —ong y 100, 200 | Gbits/sec .| 1P, Video,
. Distance c Linear
device Other
Dynamic Long Corl
Lightconnect| channel Other  [Distance, be(:; d
equalizer Other
Optical
Terminal SONET/SDH,
Interoffic
Mux, = MAN 10 |BLsR, | S°6 1P,
Lightscape Optical ’ 'l 32/64, 2/45 . * | Video, Fibre .
Networks XDM Add/Drop L O 140/80/160 50,100 Mbits/sec Gbits/se U.PSR’ Channel, Dynamic
Distance, c Linear
Mux, LAN ESCON, 10-
Optical line GbE
amplifier
Optical
PacketWave | Terminal
Luminous |metro optical Mux, |Interoffic 13 100. 200 622 szltz sse| Linear SO(I;IE];F /IS}P H, Dynamic
Networks access Optical | e, MAN ’ Mbits/sec c Vi d’eo ’ Y
platform Add/Drop
Mux
popieal SONET/SDH,
Meriton 3300 QSU Mux, Interoffic| 100 ?0 UPSR, ATM’.GbE’ .
OV (optical . 100 . Gbits/se| . . IP, Video, | Dynamic
Networks . . Optical |e, MAN Mbits/sec Linear
services unit) Add/Dro c ESCON, 10-
v T GbE
128 bi-
Optical directional SONET/SDH,
7200 OADX | Terminal wavelength ATM, GbE,
Meriton (optical Mux, I;t;r[oAfo\'lIc s scalable 100 100 2710 glf)zg’ 1P, Video, | Passive,
Networks add/drop Optical ’L AN ’1to 512 bi- ’ Linea; Fibre Dynamic
switch) Add/Drop directional Channel,
Mux wavelength ESCON
s
Meson Fiber Optimizer Optical |Interoffic 40 1.5 SONET/SDH,
" Optics ultra 4/8 RFM| Terminal |e, MAN, 8 100 Mbits/sec Gbits/se| Other | ATM, GbE, N/A
~PUCs 4355-8355 Mux LAN c Other
Optical MAN
Terminal Lon ’
[MetroPhoton| SurePath Mux, Distan%: . 40 100 Other Passive,
ics multiplexer Optical N Dynamic
Add/Drop Submari
Mux ne
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Maximum|Wavelen Networ
Company Equipment [Applicat no. of gth "l"ransmlss Maxim k Direct Add/D[:().p
Model h wavelengt| channel [ion Rates: . Capabilit
Name Type ion . . um |Capabil| Interfaces
hs spacing (Minimum it y
supported| (GHz) y
Optical
Add/Drop | MAN,
Metr(i)fshoton Su;:ﬁ;g; Mux, Long 40 100 Trar;stpare Other Dynamic
- 4 Optical line | Distance
amplifier
TOp“.Call SONET/SDH,
?\I;Imma Interoffic ATM, GbE,
MRV . uxs ! 2.5 | BLSR, | IP, Video,
. |LambdaDrive| Optical |e, MAN, 10 . . .
Communicat 16 100, 200 . Gbits/se| UPSR, Fibre Passive
- r/LD1600 | Add/Drop | Long Mbits/sec .
ions Inc . c Linear Channel,
E— Mux, Distance
Lo ESCON,
Optical line
. Other
amplifier
MAN,
MICS Optical Long 10-40
NetTest . Terminal |Distance, 44 50, 100 Gbits/se| Other Other N/A
Gaussian .
Mux Submari c
ne
Optical MAN, 10-40
NetTest [MICS flat top| Terminal Long 40 50, 100 Gbits/se| Other Other N/A
Mux Distance c
MAN,
DynaMics Long
NetTest channel Other Distance, 40 50, 100 Other Other N/A
equalizer Submari
ne
Optical
Terminal
Mux, SONET/SDH
Nortel [OPTera Long| Optical Long Linear, ’ .
Networks | Haul 1600 | Add/Drop [Distance 12 20, 100 GbE | 10-GbE Other ATM, GbE, | Passive
10-GbE
Mux,
Optical line
amplifier
coMel | optical-tine |Optical line | MAN, | €024 | ) uss | as | JSONETSDH|
- amplifier amplifier LAN Mbits/sec |Gbit/sec ATM
ion Ltd wavelength|
SONET/SDH,
ATM, GbE,
10 Video, Fibre
Opthos TW1000 Other MAN 64 100 Gbl(t:s/se Channel, IP. Dynamic
ESCON, 10-
GbE
Optical SONET/SDH,
Terminal ATM, GbE,
Packetlight ) Mux, Interoffic ) ) BLSR, | IP, Video, | Passive,
Networks PL-16000 Optical |e, MAN 32 100,200} DS-3OC-192 Linear Fibre Dynamic
Add/Drop Channel,
Mux, Other ESCON

AA
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http://lightwave.365media.com/lightwave/searchResult.asp?d=443&m=1771607
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http://lightwave.365media.com/lightwave/searchResult.asp?d=443&m=1771724
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Calizes 5leS 5 SIWDM (lgatuns Cand T A J g asls|

Maximum|Wavelen Networ
Company Equipment [Applicat no. of gth "l"ransmlss Maxim k Direct Add/D[:().p
Model h wavelengt| channel [ion Rates: . Capabilit
Name Type ion . . um |Capabil| Interfaces
hs spacing (Minimum it y
supported| (GHz) y
PL-16000:
Tominal [ES| 28 204F | PDH, | O
Mo e |P© PR BLSR/ [SONET/SDH, yAn ©
o tic;l Storage, unbrotecte PL-1000: | OC- MS- | GbE, Video, servic}é t©
Packetlight | PL-16000, | . dcpmr DWDM |"OEE L 00| DS-VEL | 192/ST|SPRing,|  Fibre o
Networks | PL-1000 Mux P |Backbon 1000- 2 »““|PL-16000 | M-64, | APS/M| Channel, 1ambdya .
Ontical 1'ne e, rotecied - DS-3/E3[10GbE| SP ESCON, an
P 1'f1 Interoffic| 3 ? Linear, | FastEthernet, by i
amPAen e, MAN Other |[DS-3, 10-GbE| “*™ 1
Other unprotecte on
d
Optical |Interoffic SONET/SDH,
PANDATEL Formux 3000| Terminal [e, MAN, 32 200 10 2.'5 ATM, GbE, | Passive
AG Gbit/sec|
Mux LAN 1P
Red-C  [Sentior7000-| , . . | MAN, 40 SONET/SDH,
; . Optical line . ATM, GbE, .
Optical Dynamic amplifier Long 80 100, 200 Gbits/se IP. Video Dynamic
Networking EDFA Distance [¢ ESCON
AR SONET/SDH,
Optical . LAN Linear, GbE, 1P,
Sorrento | GigaMux/EP Transport, ex’tension 16 10 Add- (Digital Video,
T g Optical 64 100 . Gbits/se| Drop, 1G & 2G Yes
Networks C s Mbits/sec . .
Add/Drop . c Ring, Fibre
Regional,
Mux Mesh Channel,
SAN, ESCON
TDM
SONET/SDH,
Telecom [nteroffic Algl\f/,igeboE,
T DWDM e, MAN, [Customize| 50, 100, - ? .
Engineering TIWM Other Long able 200, 25 0OC-3 |0C-192| Other Fibre Passive
Inc Distance Channel,
ESCON, 10-
GbE
opieal SONET/SDH,
7100 Optical Mux ATM, GbE,
transport L Interoffic| 1P, Video,
Optical UPSR, . .
Tellabs system/7110 Add/Dr e, MAN, 100 10 Linear Fibre Passive
Optical M °P | LAN Channel,
transport node| Vux, ESCON, 10-
Optical line
. GbE
amplifier
Optical
Te]:\l;[nl‘ll;nal MAN,
7200 optical L Long
Tellabs transport Optical Distance, 32 100 2.5 10 Linear SONET/SDH, Passive
Add/Drop . 10-GbE
system Submari
Mux, ne
Optical line
amplifier
Valdor Fiber Thin-film MAN,
Optics Long 80 100, 200 Passive
Inc/GCT filter DWDM Distance
VLX1010 Topn'call oc-
White Rock | coarse and ‘]’\1;[111'11;“3 OC-48 | 48x3
e 7 MAN 8 2.5 (20 Other [SONET/SDH
Networks | dense WDM |  Optical Gbits/sec) |Gbits/se
shelf Add/Drop o)
Mux

A4



http://lightwave.365media.com/lightwave/searchResult.asp?d=443&m=1771737
http://lightwave.365media.com/lightwave/searchResult.asp?d=443&m=1771737
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http://lightwave.365media.com/lightwave/searchResult.asp?d=443&m=1771639
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NEC &S5 5IDWDM gt 61l Cood S 14 sk

DWDM EQUIPMENT

DESCRIPTION Unit Price US$
-Spectral Wave32
Terminal AMP SUBRACK 550.00
TX TRANSPONDER SUBRACK 768.00
RX TRANSPONDER SUBRACK 768.00
POWER DISTRIBUTION PANEL TYPE-A 154.00
POWER DISTRIBUTION PANEL TYPE-B 154.00
-Common Units
EXTERNAL INTERFACE UNIT 31.00
AGENT UNIT 179.00
MANAGER UNIT FOR TERM AMP 294.00
AUXILIARY A UNIT 69.00
VOICE FREQUENCY UNIT 18.00
EXTENTION BUS UNIT 263.00
MANAGER UNIT FOR TXPND 356.00
-Optical Interfaces
TX OPT AMP UNIT 4,435.00
RX OPT AMP UNIT (22dB) 5,396.00
OPTICAL MULTIPLEXER 1 3,296.00
OPTICAL DEMULTIPLEXER 1 3,296.00
-TRPD
TRANSPONDER TX UNIT 3,193.00
TRANSPONDER RX UNIT 2,232.00
-Cable kit
Cable Kit A 54,640.00
FC-PC Optical Patch Cord (1 Lot of 10m, OMUX to TX TPND) 22,800.00
FC-PC Optical Patch Cord (1 Lot of 0.2m, OMUX to RX 5,000.00
TPND)
FC-PC Optical Patch Cord (1 Lot of 0.5m, ODMUX to TX 11,160.00
AMP)
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-Network Management

INC-100MS Network Management System
Application Software for Server

Following are hardware for spec for the server
SUN ULTRA 60 or equivalent

1G byte RAM(Minimum)

9G byte Hard Disk (Minimum)

3.5 Inch Floppy Disk

644M byte Internal SUN CD2 PLUS

4mm Tape Driver

25,121.00

Application Software for Client
Following are hardware for spec for the client
PENTIUM 111/500 System

Giga byte 6VA + Mother board
Intel Pentium 111/500 MHz
Spectek 256MB SDRAM

Asus 50x CD_ROM Driver
Quantum 30G H.D.D

Teac 3.5 F.D.D

Trident 9750 AGP Graphic Card
ATX 300W Mini Tower Case
Turbo Media Key board

Genius Net Mouse pro

LG 157 575E TCO Digital Monitor

13,680.00

Application Software for LCT
Application Software for U-Node
Following are hardware for spec for the LCT
Toshiba TECRA 8100 Note Book
CPU: Intel Pentium 111/700 MHz
RAM: 128MB

H.D.D: 12GB

F.D.D: 3.5”

DVD ROM DRIVER

Monitor 14.1” TFTCD

MODEM 56k/V-90
SER/LPT/USB/TV-OUT/INFRARED

979.00

Application Software for DWDM

835.00

LCT CABLE

75.00

-Database

Database Design and License fee

62,788.00

0
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-Optical Patch cord (for ODF termination)

LC-SC Patch cord (GbE) 6,882.00
LC/SC Patch cord (STM-1/4) 22,644.00
FC-PC/SC Patch cord (U-Node, DWDM32, Line) 93,240.00
SC Pigtail (DWDM32, AMP, Line) 4,160.00
SC/SC Optical Adapter (GbE, STM-1/4, DWDM32, Line)) 20,176.00
-Consumable Spare Parts (Fuse Set)

MP200 Fuse 39.00
MPOS5 Fuse 39.00
-0 & M Accessories

Test Cord Set (STM-1E) 44.00
Fiber Patch Cord FC-FC (2m) 128.00
Fiber Patch Cord FC-LC (2m) 128.00
Fiber Patch Cord FC-SC (2m) 128.00
MT-669N OW Headset 82.00
2W Telephone Set 49.00
-Test Equipment

MP1570A PDH/SDH Analyzer
MP1570A-10 SDH

MP1570A-11 SONET

MPO121A 2/8/34/139M unit
MPO113A Optical 156/622M unit
MU150010A 2.5G unit
MU150011A 2.5G jitter unit
B0448 Soft Case

B0336C Carrying Case

70169 Thermal Paper

JO796B DIN Connector

JO775D Coaxial Cord 2m (75 ohm)
JO776D Coaxial Cord 2m (50 ohm)
65,105.00

MW9070B OTDR

MW0972C SMF 1.31/1.55 nm UNIT
MZ5018A BATTERY PACK

MX3607B OTDR EMULATION SOFTWARE
18,262.00

MS9710C Optical Spectrum Analyzer
B0336C Hard Caring Case

J0617B Replaceable Optical Connector (FC)
JO618E Replaceable Optical Connector (DIN)
70312 Printer Paper

GO0084A

23,072.00

¥
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MS9020D w/MA9621A Optical Power Meter 1,836.00
MS0909A Stabilized Light Source 3,992.00
FD440 Chromatic Dispersion Measurement equivalent 57,252.00
-Installation
Materials 139,501.00
-Training
O/M course
Installation course
Planning and Engineering course

444,977.00
-Three Months O/M
Installation SV & Commissioning 0.00

g glaat 1 09 S 3550 sl Jols g5 7 AU YY DWDM s o5 Cad

J)}a‘;.liL;Lb:ﬁ}&wk}éf%)b&jul{Wjuij}nT}Mcéﬂfoj\.ﬁ‘gu
.C;.w‘ou\a:aé_)j'\v\' o_)wd}u\q-)JNEC g’;{fﬁ)‘w‘)lﬁa

NEC &S 4 51 JUS ¥Y DWDM (s &5 sl 5 JS o S 1)+ il

Amount Unit Qt’y NEC DWDMa32 Equipment
USS Price
USS
Spectral Wave32
550.00 550.00 | 1 | Terminal AMP SUBRACK
768.00 768.00 | 1 | TX TRANSPONDER SUBRACK
768.00 768.00 | 1 | RXTRANSPONDER SUBRACK
154.00 154.00 | 1 | POWER DISTRIBUTION PANEL TYPE-A
154.00 154.00 | 1 | POWER DISTRIBUTION PANEL TYPE-B
2,394.00 Sub-total
Common Units
31.00 31.00 | 1 | EXTERNAL INTERFACE UNIT
179.00 179.00 | 1 | AGENT UNIT
294.00 29400 | 1 | MANAGER UNIT FOR TERM AMP
69.00 69.00| 1 | AUXILIARY A UNIT
18.00 18.00| 1 | VOICE FREQUENCY UNIT
263.00 263.00 | 1 | EXTENTION BUS UNIT
356.00 356.00 | 1 | MANAGER UNIT FOR TXPND
1,210.00 Sub-total

qy
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Optical Interfaces
4,435.00 | 4,435.00 1 TX OPT AMP UNIT
5,396.00 | 5,396.00 1 RX OPT AMP UNIT (22dB)
3,296.00 | 3,296.00 1 OPTICAL MULTIPLEXER 1
3,296.00 | 3,296.00 1 OPTICAL DEMULTIPLEXER 1
16,423.00 Sub-total
TRPD
102,176.00 | 3,193.00 | 32 | TRANSPONDER TX UNIT (CH1~32)
71,424.00 | 2,232.00 | 32 | TRANSPONDER RX UNIT (CH1~32)
173,600.00 Sub-total
Cable Kit
54,640.00 | 54,640.00 | 1 Lot | Cable Kit A
22,800.00 | 22,800.00 | 1 Lot | FC-PC Optical Patch Cord (1 Lot of 10m, OMUX
to TX TPND)
5,000.00 | 5,000.00 | 1 Lot | FC-PC Optical Patch Cord (1 Lot of 0.2m,
OMUX to RX TPND)
11,160.00 | 11,160.00 | 1 Lot | FC-PC Optical Patch Cord (1 Lot of 0.5m,
ODMUX to TX AMP)
93,600.00 Sub-total
Network Management
1 INC-100MS Network Management System
25,121.00 | 25,121.00 Application Software for Server
13,680.00 | 13,680.00 1 Application Software for Client
979.00 979.00 1 Application Software for U-Node (LCT)
835.00 835.00 1 Application Software for DWDM (LCT)
75.00 75.00 1 LCT CABLE
62,778.00 | 62,778.00 1 Database Design and License fee
103,468.00 Sub-total
Optical Patch cord (for ODF termination)
6,882.00 | 6,882.00 | 1 Lot | LC-SC Patch cord (GbE)
22,644.00 | 22,644.00 | 1 Lot | LC/SC Patch cord (STM-1/4)
93,240.00 | 93,240.00 | 1 Lot | FC-PC/SC Patch cord (U-Node, DWDM32, Line)
4,160.00 | 4,160.00 | 1 Lot | SC Pigtail (DWDM32, AMP, Line)
20,176.00 | 20,176.00 | 1 Lot | SC/SC Optical Adapter (GbE, STM-1/4,
DWDM32, Line))
147,102.00 Sub-total

af
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Consumable Spare Parts (Fuse Set)

39.00 39.00 1 MP200 Fuse
39.00 39.00 1 MPO5 Fuse
1,287.00 Sub-total
O & M Accessories
44.00 44.00 1 Test Cord Set (STM-1E)
128.00 | 128.00 1 Fiber Patch Cord FC-FC (2m)
128.00 | 128.00 1 Fiber Patch Cord FC-LC (2m)
128.00 | 128.00 1 Fiber Patch Cord FC-SC (2m)
82.00 82.00 1 MT-669N OW Headset
49.00 49.00 1 2W Telephone Set
559.00 Sub-total
538,434.00 Grand Total

S S o3Il blus 5 Slsgas N

5)}6WJ)SQ‘J‘MQMLNWDM &MJ)G)L@M‘J)}AQ\M

33050 4 Olse diyls WDM ol 5 asee 5,5 a5 ealKews ol alas 51558 0 03lizal

" Optical Spectrum Analyzer

% Optical Power Meter
3 Optical Time Domain Reflectometer

* Optical Return Loss

S el 5

OSA' (5,5 Cab 5 YLT

OPM’ (5,5 Ol5 ,S o3Il

OTDR® ;o) 53 228 5L 55 S o3Il
ORL" i85 5L 6,5 015 S o5l

CD-A Ky Sausb 53907 5 8500
PMD-A i 5,0 55T 5 80510
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For
Wavelength Network/Ele Management
Compan Range. If Accuracy (if If Software, ment Interfaces
Naﬁl e y Model Application a ligca’ble a licagle) Operating Management, Supported
p:)nm)- PP System Number of (e.g., SNMP,
: Nodes/Elemen TL-1)
ts Supported
FTB-5800 Field/Installa
chromatic tion,
EXFO dispersion Network 1530-1625 0.1
analyzer Management
FTB-9100 Eger:d/lnstalla
EXFO optical switch Network
module
Management
Field/Installa
tion,
FibeVisor Network
EXFO RFTS Management 1250-1650
s Element
Management
EXFO Packet Blazer | Lieid/Installa | gsp 130 Bits Windows
tion 2000
Visual Network
EXFO Guardian Management Windows 100 nodes, 20 SI(\IT’/}P’COR% li’
(EMS client- | , Element NT/2000/XP | clients ’ ’
XML
server) Management
JDS PDL Lab/Desien +(0.005 dB +
Uniphase multimeter Produc tiogn ’ 980 -1650 5% of PDL)
Corp (PS3 series) dB
SWS2000 1520-1630 .
JDS . (C and L | £2 pm (in
. Swept Lab/Design, .
Uniphase . band), 1420- | measurement | Windows
Wavelength Production
Corp System 1530 (S- | of
Y band)
SB-48
Bench- ‘ 1270-1670 i‘ 0.005 dB channels
top/rack-mount | Lab/Design, (single (max), SC-180
JDS programmable Production (SMF), 750- input) + channels
Uniphase . ? 940 (MMF), ? GPIB, RS232
C switches Network 350-1350 0.01 dB (max), SCG-
orp (SB/SC/SCG Management g (multiple 45 input/90
. 1270-1670 )
series) input) output
channels (max)
. 86120B/C .
Agilent . multiwavelengt Lab/Deglgn, 700 1650 +3 ppm GPIB
Technologies Production
h meters
. 86122A .
Agilent 1 iwavelengt | L2b/Design, 500 1650 +0.3 pm GPIB,LAN
Technologies Production
h meters
86100B
Infiniium
Agilent digital Lab/Design,
Technologies | communication | Production 730 1600
s analyzer
(DCA)

vy
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Abs.
. wavelength
?tgﬁ? e}::;gal}: uncertainty Windows
Agilent I(I))ss P Lab/Design, 1460-1640 +] pm, rel. | NT,
Technologies Production IL Windows
measurement .
solution uncertainty 2000
+0.03 to
+0.18 dB
8156xA  and +0.1-dB
Agilent 8157xA Lab/Design, 1200-1700 accuracy,
Technologies | modular optical | Production +0.001 dB
attenuators resolution
Agilent BISORAS | 1 ab/Design, +0.005-dB
. modular optical . 1270-1650 e
Technologies . Production repeatability
switches
Insertion loss
10 dBm,
81910A PDL 30
Agilent photonic  all- | Lab/Design, 1520-1620 dBm, group | Windows
Technologies | parameter Production delay 50 fs, | 2000/NT
analyzer differential
group delay
80 fsec
Alluminate
EMS (element . Up to 10
management Network EMS Server: | network
Alidian system)/L3330 | Management SUN Solg rlsj clements  per | SNMP
EMS Client: | EMS  Server | (current), TL-1
Networks Inc | -001 EMS |,  Element - - .
Server, 12330 | Management Windows license; 1 user | (future)
’ 98/NT/2000 per EMS
001 EMS . .
. Client license
Client
Atdian | 00 | Fetd il Windows
Networks Inc | & T | e dinsiata 98/NT/2000
001 tion
Alliance Optical Network
Fiber Optic network M 1528-1568 10 MS Multiple RS232 TCP/IP
. anagement
Products Inc | monitor
Lab/Design, S(l)lftsoﬂs v?llztg
MD1230A data | Production, P
. . . 10M/100M
Anritsu Co quality Field/Install,
Ethernet
analyzer Network :
Management module; data
g rate to 10Gbps
IntellaPaich 1y ) pegion, . 81632, and | SNMP,
APCON Inc physical layer . Varies Windows,
4 Production 64 ports .
switches Linux
Lab/Design,
. Production,
Cercis Inc 52-5-6311NA Field/Installa 635-670 <0.05
tion
Lab/Design,
. Production,
Cercis Inc 60-1310 Ficld/Installa 1310-1550
tion
Cercis Inc 6120Q-A-INA | Lab/Design, | o555,
Production
M900 Network
Ceyba LightWave Management Sun OS 500 TL1, Cobra
Management s Element
Suite Management
Optical
. . standards tester .
Circadiant A3303/2.5- Lab/Des_lgn, 1250-1620
Systems Inc Production

Gbit/sec Layer
1,2,3
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Circadiant igr;%%rds tesltgf Lab/Design, 1250-1620
Systems Inc Gbps Layer 1, Production
2,3
EXFO optical
Burleigh Wavemeter wIZwelen th 700 to 1650 | +/-  0.0003
Products WA-1650 g nm nm
Group measurement
EXFO optical
Burleigh Wavemeter clliannel 1270 to 1680 | +/-  0.0003
Products WA-7600 X nm nm
Group analysis
Lab/Design,
Production, Drivers  for
yastboint | FPv-21508A pield/Installa Pixel-level | all  major
ecmologles | Touchscreen ? resolution operating
Inc Network &,
Element systems
Management
Lab/Design,
Production, Drivers for
FastPoint =~ 1 py 542 Field/Installa Pixel-level | all  major
Technologies Lich tion, luti .
Inc ightpen Network &, resolution operating
Element systems
Management
. SOP Analyzer | Lab/Design, .
FiberPro (SA2000) Production 1250-1640 DOP Windows
Lab/Design,
S::nte ra.l In-line Production, 1500-1620 50 psec +
ph otonics polarimeter Field/Installa 1%
orp tion
General Lab/Design,
Photonics | PMD emulator | Lroduetion | 4500 1659 | 136 psec
Cor Field/Installa resolution
orp tion
. LMOC-192 . MPLS, BGP-4,
Ixia load module Lab/Design 1310 1550 2 ports OSPF, IS-IS
Klngﬂshf:r Optical talk Eleld/lnstalla 1310-1550 Range 50 dB
International | sets tion
Kingfisher Fiber Field/Installa
International | identifiers tion 600-800
Kingfisher Visible Field/Installa 635
International | pens/K16350 tion
Field/Installa .
Kingfisher tion Location  of
gls Cold clamps ’ 600-1800 fault  within
International Network .
+1 micron
Management
Production,
Kingfisher Kits testing g:)erid/lnstalla 600-1800 Windows 95
International | software i and later
Network
Management
LA Pattern Lab/Degign,
Techniques generator g:ﬁ;;ﬁ?:;:ﬁa
Ltd LA19-01-01 tion
LA Pattern Lab/Design,
Techniques generator L19- ggﬁ;fgls?:ﬁa
Ltd 02-01 tion
High power
]é?)ier Sharp laser  source | Lab/Design 1100-1600
P HPS series

13




EL 81SSOCD TRP502 5

éjydwszﬁfc)lub\gb‘m'jad@jle.q;’fj.&ﬁam;\\ d)bm\:l

£9> G =8, bl (slatuns

LIGHTech Test and Lab/Desien Windows
Fiberoptics measurement Pro ductiogn ’ 300-1700 95,98 NT,M SNMP
Inc LT3000 E,2000,XP
LIGHTech Bench-top ILJf:éE;Sil)gnn’ Windows
Fiberoptics attenuator Field/In tafla 300-1700 95,98 NT,M SNMP
Inc LT4000 o E,2000,XP
LIGHTech Matrix Lab/Desien Windows
Fiberoptics switches/LT20 Pro ducti%l ’ 300-1700 95,98 NT,M SNMP
Inc 00 ° E,2000,XP
Optical
Lightwave microwave Lab/Design, Optical .
Electronics system  OMS | Production power Windows 98
2010
nu-CD
Luciol chroma_tlc Eleld/ Installa 1310-1620
Instruments dispersion tion
analyzer
13 Series | | Jb/Design + 3% NIST
Melles Griot optical power 180, 200-20,000 o IEEE
Production traceable
meters
Rack-mount . N
Melles Griot | series  optical | S20/PeSi80 | 550 5000 £ 3% NIST
Production traceable
power meters
8600 NMS | Network
Meriton (network Management Sun, Solaris, 1.000 SNMP, TL-I1,
Networks management s Element PC ’ Corba
system) Management
9200 OSM
Meriton (optical Network Sun, Solaris, 1.000 Corba, XML,
Networks services Management PC ’ TL-1
manager)
MK EPP2000 Lab/Design,
Photonics Inc | InGaAs Production 900-1700 £01 Any
MK Lab/Design,
Photonics Inc EPP2000-C Production 200-1100 =01 Any
Optometronic
2000: No-
Nanonics pigtailing Lab/Design, Windows
Imaging Ltd | active- Production 400-2000 2000 SNMP, TL-1
alignment
solution
100 SM | pE
Net Optics fiber test Field/Install, All SM Varies All common
Inc box/FTB/R- Network wavelengths
AD-2222-100k | \ oo
Management
. Combo spyder .
anect Optics switch 96278- II:]/I?I\;‘;Oﬂ;n - Wigdztvivbsl 32 All common
96280 geme compatible
. redundant port
Net Optics Network 850 (SX),
Inc ;e)l(ector 96260- Management | 1310 (LX) 1 All common
. OTDR: 1300
QuestFiber .
Network to 1650, Windows
NetTest remote  fiber Management | OSA:1540 to 2000 200+ SNMP, Corba
test system
1620
Gigabit
NetTest CMAS5000 Ethernet
Network Observer/8.x/n Network Windows :Ei;hernet, 88021(??
Instruments | etwork Manasement 98/NT/2000/ | Unlimited s, onfieal
LLC monitoring g XP wi » Ob

gigabit, FDDI
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Network Gigabit ‘ Windows Ethemet, token
Observer suite | Network o ring, 802.11
Instruments L 98/NT/2000/ | Unlimited . .
system/gigabit Management wireless, optical
LLC . XP L
analysis gigabit, FDDI
Newport CoCburn-in | Lab/Design, |55 165
Corp Production
Newport Butterfly burn- Lab/Des.lgn, 650-1650
Corp in Production
Newport ALDCS
Corp
Network Windows
NEXANS Telecom One Management NT, 2000; | Notapplicable
anageme UNIX
glectromcs 1600-CL- Production 1530-1620
°orp B/ASE
NTT jource ASE-
g)erctromcs 1450-S/ASE Production 1450-1510
P light source
ASE light
NTT source  ASE-
Electronics 1500- Production 1460-1610
Corp SCL/ASE light
source
Fiber network | Lab/Design, RS232,
Opcom Ltd simulator Production 1310-1550 GPIB
Lab/Design,
OptiConcept . Production,
s Fiber spool Field/Installa 850-1550
tion
. . Windows
Optima nkd-8000 Lab/Design, | 35, 150, NT, 2000,
Research Ltd Production
XP 98
. . Lab/Design.
. Fiber-optic Lo
OZ Oplies | packreflection | POt | 13101550 | 4035
meter BM-200 .
tion
Polarization- Lab/Design,
OZ Optics dependent loss Production, 1250, 1650 £ 0005 Windows CE
Ltd Network 2% of PDL
meter PDL-100
Management
CD400
PerkinElmer | chromatic Lab/Desien
Optoelectron | distribution S1En, 1290-1650
. Production
ics measurement
system
OCT8000
PerkinElmer ngzl\;ile?llt)tlcal Lab/Design.
Optoelectron P S1en, 1510-1630
. tester measure | Production
1es of CD, PMO,
PDL, IL, RL
Lab/Design, .
PerkinElmer Chromosn Field/Installa g;g:rr;?gg
pptoelectron PMO tion, 1525-1625 1%. PMD
ics Network
1.5%
Management
ConnCert Windows 98,
Pri automatic fiber Windows
rior | end-face Production 0.1 2000, and
Scientific Inc | . .
inspection NT
system compatible

Vo




EL 81SSOCD TRP502 5

éjydwszﬁfc)lub\gb‘m'jad@jle.q;’fj.&ﬁam;\\ d)bm\:l

£9> G =8, bl (slatuns

Prior Spec 1I

. portable fiber- | Production,
Prior . .
Lo optic Field/Installa
Scientific Inc | . . .
spection tion
microscope
Fiber-optic
Prior rb;;rcl::(};sco e for Lab/Design, 05
Scientific Inc pe Production :
end-face
inspection
Racal Laser diode | Lab/Design,
Instruments .
test Production
Inc
Racal Laser diode
aca burn-in and | Lab/Design,
Instruments L .
characterizatio Production
Inc n
Lab/Design,
. Production,
Sensors Near-infrared Network
Unlimited video  camera Mar\;; et | 900-1700
Inc SU320M £cme
N Element
Management
Lab/Design,
Sensors Near-infrared Production,
Unlimited digital camera | Network & | 900-700
Inc SU640 Element
Management
Users have | Ethernet IEEE
AE 7000 remote control | 4888
Spirent prqduct—llne Lab/Des_lgn, 1530-1620 _ _ of _ network | (instrument
. optical- Production, . Varies by | Microsoft physical bus) SMF
Communicat (varies by . . . .
ions network Network roduct type) product type | Windows optical  links | physical layer,
physical-layer Management p yp and can vary | allows support
simulator parameters of all higher-
(length, dipersi | layer protocol
Swept
Tektronix wavelength Lab/Design, 1525-1575 1 pm RMS;
Inc system Production 0.2 dB
OTS9600 ser
PMD/PDL/pol
arization- .
Tektronix Lab/Design, 0.0l  psec;
Inc measurement Production 960-1700 002 dB
system
PAT9000B
Lab/Design,
Tsunami . Production, .
Photonics Sll"ge'G“d Field/Installa | 1500-1650 | <=1GHz %g‘(?"ws
Ltd : tion, Element
Management
SNMP,  TLI,
v Nowork Windows CLL, XML,
arros Xpress MS geme NT, Unix, | No limit COBRA, EIJB,
Telecom s Element .
Management Solaris J2EE, Q3,
g HTTP, Telnet
Network SNMP, TLI,
v XpressOPM, Ma;: nent Windows CLL, XML,
Tolocor and o NT, Unix, | No Limit CORBA, EJB,
XpressOSM i\/[ana ement Solaris J2EE, Q3,
g HTTP, Telnet
F6230A VFL .
Wilcom Inc visual fault Eger:d/lnstalla 630-670
locator
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Access Nodes

Active switches

Agility

Array Waveguide Grating (AWG)
Bar-state

Better Survivability Capability
Bi-direction

Bi-directional

Bidirectional Path-Switching Ring
Bit Error Rate (BER)

Bus topology

Client signal

Complexities

Cost of Service

Cross-Phase Modulation (XPM)
Cross-state

Diffraction Grating (DG)

Disaster Avoidance Capability
Dispersion Compensation Module (DCM)
Doped Fiber Amplifiers (DFA)
Elasticity

Electromagnetic interference
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Fabry-Perot Amplifier
Failure In Time

Fiber Bragg Grating (FBG)
Flexibility

Four-Fiber Ring
Four-Wave Mixing (FWM)
Hub station

In-line optical amplifier

Light Amplification by Stimulated Emission
of Radiation (LASER)
Light path

Local Area Network

Long Haul
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Metropolitan Area Network
Metropolitan Network topology
Multimedia

Multimode
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Passive routes

Point-to-Point topology
Polarization Maintaining Fiber

Praseodymium Doped Fluoride Fiber
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Priority

Pseudo-Mesh

Pump wavelength

Quality of Service

Raman conversion

Redundancy

Resilience

Ring-to-Ring Protection
Scalability

Seamless Evolution

Self Healing

Self-Phase Modulation (SPM)
Semiconductor laser amplifiers
Short Haul

Short-haul

Single mode

Single-Fiber Bidirectional Ring
Single-Fiber Unidirectional Ring
Star topology

State-of-The-Art

Stimulated Brillouin Scattering (SBS)
Stimulated Raman Scattering (SRS)
Stokes
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Thin Film Filter (TFF)
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Time Division Multiplexing (TDM)
Transparent

Traveling-Wave Amplifier (TWA)

Tree topology

Two Fiber Bidirectional Shelf Healing Ring
Two-Fiber Ring

Ultra Short Haul

Uni-direction

Unidirectional Path-Switching Ring
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Wavelength converters

Wavelength Division Multiplexing (WDM)
Wide Area Network topology
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Ethernet
Cross-state
Bar-state
Stokes
Redundancy
Priority

Hub station
Cost of Service

Stimulated Brillouin Scattering
(SBS)
Stimulated Raman Scattering (SRS)

Telemedicine

Polarization Maintaining Fiber
Pump wavelength
Maintenance Messages
Complexities

Raman conversion
Electromagnetic interference
Termed Through Traffic
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Four-Wave Mixing (FWM)
Erbium Doped Fiber Amplifier

Praseodymium Doped Fluoride Fiber
Amplifiers
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Doped Fiber Amplifiers (DFA)
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Semiconductor laser amplifiers
Traveling-Wave Amplifier (TWA)
In-line optical amplifier

Single mode

Seamless Evolution

Better Survivability Capability
Bus topology

Mesh topology

Tree topology

Star topology

Wide Area Network topology
Metropolitan Network topology
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