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OLT GPON FK-OLT-G2500

Tipo do Produto Equipamento GPON FBS
Familia do FBS - Furukawa Broadband System
Produto

A OLT (Optical Line Terminal) € um equipamento utilizado em redes FTTx (Fiber To
The X) como concentrador de assinantes. E sua funcdo distribuir o acesso a cada
usudrio da rede e redlizar tarefas de gestdo, tais como contfrole de acesso,
geréncia de banda, disponibilizagcdo de servicos, etc. Chassi GPON com altura de
7RU (unidades de rack).

® 10 slots para médulos de servico:
® Cada médulo de servico suporta até 4 interfaces GPON SFP, para
atendimento a 64 usudrios cada, totalizando até 2560 usudrios por
chassi;
® Opcdo de mddulos de servico com interfaces GPON redundantes;
® 2 slots para mddulos de uplink:
® O mddulo de uplink apresenta 2 portas 10GbE XFP e 4 portas 1GbE
SFP;
® 2 slots para mddulo de controle e gerenciamento (switching):
® Possibilidade de instalacdo de 2 mddulos de switching para que
operem em redunddancia;
® 296Gbps de capacidade de switching e 220Mpps de throughput;
Upgrade de software em servico (ISSU — In Service Software Upgrade);

Suporta ITU-T G.984.4 para Geréncia e Confrole da Interface da ONT (OMCI);
Geréncia remota da ONT;

Descoberta e ranging automatico da ONT;

Suporta NSR e SR DBA (G.984.3)

Mdltiplos T-CONTs por ONT;

Até 64 usudrios por interface GPON;

Velocidade de 2.5Gbps em downstream e 1.25Gbps em upstream;
20km de faixa de transmisséo (60km de alcance logico);
Comprimento de onda de transmissdo: 1490nm;

Comprimento de onda de recepcdo: 1310nm;

Poténcia Optica de Transmissd@o: 1,5dBm ~ +5dBm

Poténcia Optica de Recepcdo: -8dBm ~ -28dBm

Standard Ethernet Bridging;

Até 32K enderecos MACs;

Até 4K VLANs, 802.1q;
Port/Subnet/Protocol-based VLAN;
VLAN stacking/franslation;
Spanning Tree (STP, RSTP e MSTP);
Link Aggregation (802.3ad);
Jumbo frame de até 9K;
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Roteamento IPv4 e IPvé;

Roteamento estdtico;

Routing Information Protocol (RIP) v1,v2 e RIPng;
Open Shortest Path First (OSPF) v2, v3;

Border Gateway Protocol (BGP) v4;

Infermediate System to Intermediate System (IS-IS);
Virtual Router Redundancy Protocol (VRRP);

Traffic scheduling (SP, WRR e DRR);

8 filas por porta;

Limitacdo condicional de taxa;

Mapeamento de filas de acordo com ingress/egress port, MAC, 802.1q,
802.1p, ToS/DSCP, IP SA/DA, TCP/UDP;

Listas de confrole de acesso baseadas nas portas, enderecos MAC,
EtherType, IP SA/DA, endereco IP de multicast, TCP/UDP;

IGMPV1/v2/v3;

IGMP Snooping;

IGMP Proxy;

IGMP Static Join;

Mulficast Vlian Registration (MVR);
PIM-SM, SSM;

Serial/Telnet (CLI);

SNMP v1/v2/v3;

DHCEP server, client e relay com opcdo 82;
Single IP management;

RMON;

Syslog;

Link Layer Discovery Protocol (LLDP);

Autenticacdo baseada em MAC ou porta (802.1x);
Storm Control para broadcast;

Blogueio de trdfego multicast e unicast desconhecidos;
Protec@o DoS;

Gerenciamento Out-of-Band;

IP Source Guard

Secure Shell (SSH) v1/v2
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Caracteristicas Construtivas

) - Largura | Altura | Profundidade
Dimensdes[mm]

444 310 285
Min Max OBS
Temperofu[o de 0 50
operacdo
°C
Temperatura de 40 70
armazenamento
Umidade sem
relativa de 0% 90% -
- condensacdo
operacdo
Consumo de 390 Watts
Energia
Tensdo DC -48/60 Volts

Alimentacdo Duas Fontes DC em regime de
¢ Redunddncia e balanco de carga

® Fontes e ventiladores hot-swappable;

® |EDs indicativos de alarme

Garantia ]
® Garantiade 1 ano.

Para assegurar o correto funcionamento do sistema, sé é garantida a
compatibilidade do equipamento com a familia de ONTs GPON da Furukawa,
sendo a atividade de suporte técnico por parte da Furukawa condicionada a este

cendrio.
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Splitter Optico 2xN Balanceado

Tipo do Produto Splitter dptico

Familia do Produto FBS - Furukawa Broadband System

Descricao Splitters Opticos sGo componentes passivos que
realizam a divisdo do sinal dptico em uma rede PON.
O modelo 2xN possui 2 fibras de entrada e N fibras
de saida, as quais dividem a poténcia do sinall
Sptico de forma proporcional entre elas,
caracterizando-o como um splitter balanceado.
S&o utilizados principalmente em sistemas dpticos
com redunddncia ndo-simulténea.
Disponivel apenas em modelos com fibras
de entrada e saida ndo conectorizados.

Ambiente de Instalacao Interno ou Externo (Acomodado em caixa apropriada).

Compatibilidade Bandeja de Emenda ou Mddulos Conectorizados.
Garantia 12 meses
Vantagem

® Tamanho compacto que permite o acondicionamento em diversos tipos de
bandejas de emenda épitca.

® Baixa perda de inser¢cdo e excelente uniformidade.
® Alta confiabilidade
® Tecnologia de fabricacdo FBT (2x2) e PLC (2x4 e acima)
® Fibras de entrada e saidas com revestimento primdrio (250 um)
® Fibra especial "Bend Insensitive" G.657A - ofimizadas para acomodacdo em
bandejas com raio de curvatura reduzidas.
Parémetros de Modelos 2x2 2x4 2x8 2x14 2x32 2x64
performance Banda éptica Passante PLC: 1260~1650 FBT:1260~1360nm e 1480~1650nm
Perda de Inser¢do Maxima 4 dB 7,3 dB 10,8 dB 14 dB 17,7 dB 21,3 dB
Uniformidade 0,6 dB 0.8dB 1,3dB 1,5dB 2,1dB 2,5dB
Sensibilidade a Polarizacdo |, o ' 5548 | 02508 | 03B 0.4 dB 0,5dB
Maxima (PDL)
Diretividade >55 dB
Perda de Retorno >55 dB
Especificagoes ambientais Modelos de Splitter 2x2 2x4 2x8 2x16  2x32 2xé4
Temperatura de Operagado -40~+85°C -25~+70°C
Temperatura de Armazenamento -40~+85°C
Umidade Relativa de Operacdo 5~95%UR
Umidade Relativa de Armazenamento 5~95%UR
Este informativo é d tori ropriedade exclusiva da Furukawa Industrial S.A. Produtos Elétricos. E
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Splitter sem

conector
Caracteristicas Modularidade 2x2 2x4 2x8 2x16 2x32 2x64
dimensionais Profundidade (P) 50mm 45mm 45mm 55mm 55mm 65mm
para splitter Diametro (D) 3mm N/A N/A N/A N/A N/A
sem conector Largura (L) N/A 5mm 5mm 7mm 7mm 12mm
Altura (A) N/A 4mm 4mm 4mm 4mm 4mm
Comprimento da fibra om
de entrada
Compriment,o da fibra om
de saida
Diametro da Fibra Nua 250um
Coédigo de Cores Porta 1 Azul
Porta 2 Laranja
Porta 3 Verde
Porta 4 Marrom
Porta 5 Cinza
Porta 6 Branco
Porta 7 Roxo
Porta 8 Negro

® Nos divisores de 16, 32 e 64 saidas, o grupo de cores se repetird a cada 8

portas, sendo separados e indetificados através etiquetas coloridas;

® As portas de entrada dos splitter 2xN seguem o seguinte cddigo: Entrada 1 -
Azul e entrada 2 - Laranja.

Tipo de Fibra

Normas Aplicaveis

Fibras de Entrada e Saidas do Tipo "Bend Insensitive" G.657A (2

Telcordia GR-1209 (Requisitos Gerais para Componentes Passivos Opticos)

Telcordia GR-1221 (Requisitos de Confiabilidade para Componentes
Passivos Opticos)

® |EC 61753-1 (Dispositivos de Interconexdo de Fibra Optica e Componentes
Passivos - Padroes de Performance)

Cerlificagoes ANATEL (Homologagdo 1837-11-0256 e 1835-11-0256)
= X1 =181 & 8 F Esie informativo & de auioria e propriedade exciusiva da Furukawa indusiriai S.A. Produios Eiéiricos. £
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SPLITTER OPTICO XXX 2XN G.657A AA/BB YM/IM

XXX = Tecnologia de fabricacdo (FBT ou PLC)

N = Quantidade de saidas

AA= fipo de conectorizagcdo da entrada (ndo conectorizado - NC)

BB= tipo de conectorizacdo da saida (ndo conectorizado - NC)

Y = Comprimento da fibra de entrada (m) com revestimento primdrio (250 um)
Z = Comprimento das fibras de saida (m) com revestimento primdrio (250 um)

Gravacado Padrao
Furukawa

Caédigo do Produto 35500121  |SPLITTER OPTICO FBT 2X2 50/50 G.657A NC/NC 2M/2M
35500186 | SPLITTER OPTICO PLC 2X2 G.657A NC/NC 2M/2M
35500120 | SPLITTER OPTICO PLC 2X4 G.657A NC/NC 2M/2M
35500119 | SPLITTER OPTICO PLC 2X8 G.657A NC/NC 2M/2M
35500118 | SPLITTER OPTICO PLC 2X16 G.657A NC/NC 2M/2M
35500115 | SPLITTER OPTICO PLC 2X32 G.657A NC/NC 2M/2M
35500114 | SPLITTER OPTICO PLC 2X6é4 G.657A NC/NC 2M/2M

Acessorios Inclusos Folha de Testes (Medidas de Perda de Insercdo e Perdas de ReTorno“))

] - Medidas considerando spliters sem conectores;

2- Fibras "Bend Insensitive" G.657A apresentam baixa sensibilidade & curvatura,
sendo compativel com as fibras G.652, podendo assim serem usadas em toda a
rede optica.

Notas

(E) FURUKAWA Este informativo é de autoria e propriedade exclusiva da Furukawa Industrial S.A. Produtos Elétricos. E 3 / 3
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Ambiente de Instalacién
Ambiente de Operacién
Compatibilidad
Garantia

Ventajas

() FURUKAWA

Divisor Optico 1xN Equilibrado

Tipo del Producto Divisor &ptico

Familia del FBS - Furukawa Broadband System

Producto

Descripcion Splitters Opticos son componentes pasivos que realizan

la divisién del sefal dptico en una red PON. Ellos son
constituidos por una fibra de entrada y N fibras de salida,
las cuales dividen la potencia del senal éptico en
proporcién entre ellas, caracterizdndolos como splitters
equilibrados. Son utilizados principalmente en redes
Spticas FTTx/PON y redes HFC (Cable TV).

Disponible em fres modelos:

- Conectorizado en la entrada y salidas;
- Conectorizado sélo en las salidas;

- No conectorizado.

Inferno o Externo (Alojamiento en caja adecuada).
No Agresivo
Bandejas de Empalme o Médulos Conectorizados.

12 meses

Modelos 1x2 fabricados con tecnologia FBT o PLC,
Modelos 1x4, 1x8, 1x16, 1x32, 1x64 fabricados con tecnologia PLC;
Operacidén en las tres ventanas de comunicaciéon para los estdndares de redes
Spticas pasivas: 1310nm, 1490nm y 1550nm;

® Pérdida de Insercion y Uniformidad estables entre 1260 y 1650nm para modelos PLC
— Full Spectrum;

® Para modelos FBT, los pardmetros de Pérdida de Insercién y Uniformidad se
aplican a los anchos de 1260~1360 y 1480~1650nm;

® Tamano compacto permite el almacenamiento en diversos tipos de bandejas
Opticas de empalme;
Baja Pérdida de Insercidn y excelente Uniformidad;
Alta fiabilidad;
Fibra especial G.657A - optimizado para almacenamiento en bandejas con radio
de curvatura reducidas.

Ese informativo es de autoria y propriedad exclusiva de Furukawa Industrial S.A. Es vedada su 1 / 5
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Peramteros de Modelos 1x2 1x4 1x8 1x16 1x32 1x64
desempeno Banda Optica Pasante PLC: 1260~1650  FBT:1260~1360nm y1480~1650nm

Pérdida de Inserciéon Mdaxima (Sin
Tener en Cuenta las Pérdida de 3,7dB 7.1dB 10,50B @ 13,7dB | 17,1dB | 20,
las Conexioes)

Uniformidad 050dB | 0,6dB | 1,0dB | 1,3dB | 1,5dB 1,7.

Sensibilidad a la Polarizacién 02dB | 02dB @ 0.25dB | 0,3dB 0.4 dB 0.5 I
Maxima (PDL)
Directividad >55 dB ||
Pérdida de Retorno >55 dB .
Especificaciones Modelos 1x2 1x4 1x8  1x16  1x32 1x6l
ambientales Temperatura de Operacion -40~+85°C -25~+70°C
Temperatura de Almacenamiento -40~+85°C I
Humedad Relativa de Operacién 5~95% I
Humedad Relativa de Aimacenamiento 5~95% l

Splitter con conector

Caracteristicas Modelos 1x2 FBT 1x2 PLC 1x4 1x8 1x16 1x32
dimensionales Tipo de

; .. E/S S | ES | s | ES S | ES S | ES | S | ES| S
para splitter Conectorizacion

com conector Profundidad (P) 50mm 55mm 55mm 55mm 60mm 80mm
Didmetro (D) 3.0mm N/A N/A N/A N/A N/A
Anchura (L) N/A 7mm 7mm 7mm 12mm 20mm
Altura (A) N/A 4mm 4mm 4mm 4mm é6mm
Largura del
Pigtail de 1.5m  0.6m  1.5m  0.bm  1.5m  0.6m  1.5m  0.6m | 1.5m  0.6m | 1.5m | 0.6m
Entrada
Largura del

L. . 0.6m  0.bm | 0.6m 0.bm  0.6m | 0.6m  0.bm  0.6m | 0.bm @ 0.6m | 0.6m @ 0.bm
Pigtail de Salida

Didmetro del

Pigtail 700um

® S - Splitter Conectorizado sélo en las Salidas;
® E/S - Splitter Conectorizado en la Entrada y en las Salidas.

(E) Funumw‘ Ese informativo es de autoria y propriedad exclusiva de Furukawa Industrial S.A. Es vedada su 2 / 5
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Splitter sin conector

Caracteristicas Modelos 1x2 1x4 1x8 1x16 1x32 1x64
dimensionales para profundidade (P) 50mm 40mm 40mm 40mm 50mm 60mm
splitter sin conector pigmetro (D) 3mm N/A N/A N/A N/A N/A
Anchura (L) N/A 4mm 4mm 4mm 7mm 12mm
Altura (A) N/A 4mm 4mm 4mm 4mm 4mm
Largura de la Fibra 2m
Didmetro da Fibra
250um
Desnuda H
Codigo de Colores Puerta 1 Azul
Puerta 2 Naranja
Puerta 3 Verde
Puerta 4 Marrén
Puerta 5 Gris
Puerta 6 Blanco
Puerta 7 Rojo
Puerta 8 Negro
® En los divisores de 16, 32 y 64 salidas, el grupo de colores se repetird a cada 8
puertas, siendo separados y indetificados a fravés de tubos pldsticos y etiquetas;
Codigo de colores vdlido para splitters no conectorizados;
Splitters Conectorizados presentan identificacion de las puertas por medio de
efiquetas numeradas.
Tipo del conector Atenuacion épﬁca Pérdida de Retorno
Conectores = por Conexi6n (dB) Méxima por Caracteristicas
Tipica Mdaxima Conexién(dB)
SC-APC 0,15 0,30 >60 - Conector del tipo
"Push-Pull’;
- Cuerpo Pldstico;
SC-upC 0.15 0.30 >50 - Cerrojo Cerdmico
(Zirconia).
® Para los Splitters Conectorizados es necesario sumar las pérdidas de las conexiones
a las pérdidas presentes en el splitter. De esa forma, se obtiene los pardmetros de
rendimiento del conjunto.
Tipo da Fibra Fibras de Entrada y Salidas del Tipo "Bend Insensitive G.657A 12).
Ese inf ti d tori iedad lusiva de Furuk Industrial S.A. E: dad
(E) FUR'UKAWA reﬁ(;r:it?;z::r:\g(j toedzli)o;apiﬂsz;r:emzn:i)(()i:f:j atiorlijarl,laz‘i,v:or:oul: I;:flltera(:i()nsd\(/eesua cznst:nido o 3 / o
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® Telcordia GR-1209 (Componentes Opticos Pasivos)

® Telcordia GR-1221 (Requisitos de Confiabilidad para Componentes Opticos Pasivos)
IEC 61753-1 (Dispositivos de Interconexién de Fibra Optica y Componentes Pasi
Estédndar de Rendimiento)

ANATEL (Homologacion 1837-11-0256 y 1835-11-0256)

SPLITTER OPTICO XXX 1XN YY/ZZ G.657A GG-GGG/AA-AAA BBDCC/EEDFF
XXX = Tecnologia de fabricacién (FBT ou PLC);

N = Cantidad de salidas;

YY = Si es un componente no balanceado, indica la porcentaje de potencia éptica de
primera salida;

71 = Si es un componente no balanceado, indica la porcentaje de potencia éptica de |
segunda salida;

G.657A=Tipo da fibra;

GG-GGG =Tipo de conector de las enfradas;

AA-AAA = Tipo de conector de las salidas;

BB = Longitud de la fibra de entrada (m);

CC = Diémetro do revestimiento de la fibra de entrada (0,9 mm ou 2 mm);

EE = Longitud de las fibras de salida (m);

FF = Didmetro del revestimiento de la fibra de salida (0,9 mm ou 2 mm).

Ese informativo es de autoria y propriedad exclusiva de Furukawa Industrial S.A. Es vedada su 4 / 5
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Codigo del Producto

35500100 SPLITTER OPTICO FBT 1X2 50/50 G.657A NC/NC 2M/2M
35500104 SPLITTER OPTICO PLC 1X4 G.657A NC/NC 2M/2M
35500099 SPLITTER OPTICO PLC 1X8 G.657A NC/NC 2M/2M
35500108 |SPLITTER OPTICO PLC 1X16 G.657A NC/NC 2M/2M
35500112 | SPLITTER OPTICO PLC 1X32 G.657A NC/NC 2M/2M
35500109 SPLITTER OPTICO PLC 1X64 G.657A NC/NC 2M/2M

SPLITTERS CONECTORIZADOS SOLO EN LA SALIDA:

35500174 SPLITTER OPTICO PLC 1X4 G.657A NC/SC-APC 1.5D0.9/0.6D0.9 SEM BREAKOUT
35500178 SPLITTER OPTICO PLC 1X8 G.657A NC/SC-APC 1.5D0.9/0.6D0.9 SEM BREAKOUT
35500191 SPLITTER OPTICO PLC 1X2 G.657A NC/SC-APC 1.5D0.9/0.6D0.9 SEM BREAKOUT
35500192 SPLITTER OPTICO PLC 1X16 G.657A NC/SC-APC 1.5D0.9/0.6D0.9 SEM BREAKOUT
35500196 |SPLITTER OPTICO PLC 1X32 G.657A NC/SC-APC 1.5D0.9/0.6D0.9 SEM BREAKOUT
35500175 SPLITTER OPTICO PLC 1X4 G.657A NC/SC-UPC 1.5D0.9/0.6D0.9 SEM BREAKOUT
35500179 SPLITTER OPTICO PLC 1X8 G.657A NC/SC-UPC 1.5D0.9/0.6D0.9 SEM BREAKOUT
35500189 SPLITTER OPTICO PLC 1X2 G.657A NC/SC-UPC 1.5D0.9/0.6D0.9 SEM BREAKOUT
35500193 SPLITTER OPTICO PLC 1X16 G.657A NC/SC-UPC 1.5D0.9/0.6D0.9 SEM BREAKOUT
35500197 SPLITTER OPTICO PLC 1X32 G.657A NC/SC-UPC 1.5D0.9/0.6D0.9 SEM BREAKOUT

SPLITTERS CONECTORIZADOS EN LAS SALIDAS Y ENTRADA:

35500173 |SPLITTER OPTICO PLC 1X4 G.657A SC-APC/SC-APC 0.6D0.9/0.6D0.9 SEM BREAKOUT
35500177 SPLITTER OPTICO PLC 1X8 G.657A SC-APC/SC-APC 0.6D0.9/0.6D0.9 SEM BREAKOUT
35500188 SPLITTER OPTICO PLC 1X2 G.657A SC-APC/SC-APC 0.6D0.9/0.6D0.9 SEM BREAKOUT
35500195 SPLITTER OPTICO PLC 1X16 G.657A SC-APC/SC-APC 0.6D0.9/0.6D0.9 SEM BREAKOUT
35500199 | SPLITTER OPTICO PLC 1X32 G.657A SC-APC/SC-APC 0.6D0.9/0.6D0.9 SEM BREAKOUT
35500172 SPLITTER OPTICO PLC 1X8 G.657A SC-UPC/SC-UPC 0.6D0.9/0.6D0.9 SEM BREAKOUT
35500176 SPLITTER OPTICO PLC 1X4 G.657A SC-UPC/SC-UPC 0.6D0.9/0.6D0.9 SEM BREAKOUT
35500190 |SPLITTER OPTICO PLC 1X2 G.657A SC-UPC/SC-UPC 0.6D0.9/0.6D0.9 SEM BREAKOUT
35500194 SPLITTER OPTICO PLC 1X16 G.657A SC-UPC/SC-UPC 0.6D0.9/0.6D0.9 SEM BREAKOUT
35500198 SPLITTER OPTICO PLC 1X32 G.657A SC-UPC/SC-UPC 0.6D0.9/0.6D0.9 SEM BREAKOUT

Accesorios Incluidos Hoja de Pruebas (Medidas de Pérdida de Insercion y Pérdidas de Retorno!')).

Notas 1-Medidas sin conectores
2-Tiene baja sensibilidad a la curvatura,y es compatible con las fibras G.652,que pueden
ser utilizados en toda la rede de fibra éptica

(E) FURUKAWA Ese informativo es de autoria y propriedad exclusiva de Furukawa Industrial S.A. Es vedada su 5/5
reproduccién en el todo o en parte sin mencionar su autoria, asi como la alteracion de su contenido o
contexto. Todas las especificaciones estan sujetas a cambios sin previo aviso. Las imagenes son
meramente ilustrativas.
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La ONT (Optical Network Terminal) es un equipo utilizado en redes FTTx (Fiber To The X)
para acceso de los abonados.

La ONT recibe la sefial éptica de la rede PON (Passive Optical Network) y ofrece una
interface de conexién para el abonado. En paralelo, la ONT también envia los datos del
abonado para la OLT (Optical Line Terminal), para establecer el enlace de comunicacion con la
central.

La comunicacion Optica es realizada de acuerdo con el estandar GPON (Gigabit Capable
Passive Optical Network), cumpliendo con los requisitos de la norma ITU-T G.984. Un mismo
canal de comunicacion de la central brinda servicio a hasta 64 ONTs en un radio de 20km de
distancia, con velocidad de 2,5Gbps de downstream y 1,25Gbps de upstream.

La ONT GPON Furukawa FK-ONU-G421W posee una interface 6ptica SC-APC para
conexion a la red PON y 4 interfaces Gigabit Ethernet RJ-45 para conexidn a la red de datos del
abonado.

ONU GPON FK-ONU-G400R

Caracteristicas Técnicas:

* Interfaces:
- 1linterface éptica GPON SC-APC;
- 4 interfaces metalicas RJ-45 10/100/100Base-T (GbE);
* Caracteristicas GPON:
- De acuerdo con el estandar GPON ITU-T G.984.2;
- Transmisor de 1.244Gbps sentido upstream en modo rafaga;
- Receptor de 2.488Gbps sentido downstream;
- Longitud de onda de transmisién: 1310nm;
- Longitud de onda de recepcion: 1490nm;

- Laser de acuerdo con ITU-T G.984.2 Amd1, Class B+, con las siguientes
caracteristicas:

= Receptor tipo APD (Avalanche Photo Diode);
= Transmisor tipo DFB (Distributed Feedback Laser);
= Potencia de transmisiéon: 0,5 a 5,0dBm;

= Potencia de recepcion: -27dBm de sensibilidad y -8dBm de
sobrecarga;

* Caracteristicas de QoS GPON:
- Framing totalmente compatible con ITU-T G.984;
- Mdiltiples T-CONTs por dispositivo;
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- Soporta modo Single T-CONT o modo Multiple T-CONTSs;
- Mapeo flexible entre GEM Ports y T-CONTSs;

- Activaciéon con descubierta automatica SN y contrasefia, en conformidad
con ITU-T G.984.3;

- Forward Error Correction (FEC);
- Perfil para mapeo de servicio 802.1p en upstream y donwnstream;
- Soporte para Multicast GEM Port;
- Mapeo de GEM Ports en un T-CONT con scheduling basado en colas de
prioridad;
* Caracteristicas Ethernet:
- Estandar 10/100/1000Base-T (Gigabit Ethernet);
- Auto negociacién o configuracién manual;
- Deteccién de MDI/MDX automatica;

- Colas de prioridad, basadas en Hardware, en la direccion de downstream
en soporte a CoS;

- 802.1d bridging;
- Switch virtual basado en 802.1q VLAN;
- Hasta 128 direcciones MAC y 16 grupos VLAN;
- VLAN tagging/detagging por puerta Ethernet;
- VLAN stacking (Q-in-Q) y VLAN Translation;
- IP ToS/DSCP para mapeo 802.1p;
- Clase de servicio basado en VLAN-ID, 802.1p bit, ToS/DSCP;
- Marking/remarking de 802.1p;
- Limitador de direcciones MAC;
- Scheduling controlado de prioridad e tasa;
- IGMP Snooping;
- Limitador de tasa Broadcast/Multicast;
* Caracteristicas de gerenciamiento:
- Gerenciamiento en conformidad con ITU-T G.984.4 e G.983.2;

- Manipulacién de MIB a través de OMCI por comandos Create, Delete, Set,
Get, Get Next;

- Provisionamento de todos los servicios, incluyendo Ethernet, VolP, etc.;

- Alarmasy relatério AVC (Application Visibility and Control), monitoreo de
performance;

- Descarga remota de imagen de software;
- Activacién y rebooting remoto;

- Mantiene dos conjuntos de imagen de software, para chequeo de
integridad y rollback automatico;

* Caracteristicas constructivas:
- Temperatura de operacién: 0 a 50°C;
- Humedad relativa de operacion: 5 a 90% (sem condensagao);
- Alimentacién DC 12V con adaptador AC/DC incluido 100-240V, 50/60Hz;
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- LEDs indicativos de status;
e Garantia de 1 afio.
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Single-Mode Fiber

BendBright Single-Mode Optical Fiber

Low macro-bending sensitive, low water peak fiber

Issue date: 08/10
Supersedes: 12/09

Draka BendBright fiber encompasses all the feature of Enhanced Single-Mode ESMF fiber and provides high resistance to
additional losses due to macro-bending, particularly in the 1600 nm wavelength region.

This fiber can be used in all cable constructions, including loose tube, tight buffered, ribbon, and central tube designs. It supports
long-haul, metropolitan and in particular access and premises (FTTH) applications in telecommunications, CATV, utility and
intelligent traffic networks.

Opening the transmission window up to the highest wavelength region in the L-band has challenged traditional fiber macro-
bending performance. BendBright meets and exceeds the challenge.

Draka fibers are further enhanced with the proprietary ColorLock-XS coating. This coating enables optimum fiber performance,
reliability and durability, even in harsh environments.

The fiber complies with or exceeds the ITU-T Recommendation G.652.D and G.657.A1, the IEC International Standard 60793-2-
50 type B.1.3 and B.6.A Optical Fiber Specification, Telcordia GR-20-CORE, INSI/ICEA S-87-640 and RUS 7CFR 1755.900.

Features Advantages

Lower PMD of 0.06 ps/vkm link design value Extends the PMD distance performance, reducing regeneration

costs
Improved geometrical parameters Low splice loss and high splice yield
Proprietary APVD™ manufacturing process Superior geometry, uniformity and purity

Increased reliability, durability, and superior aging performance,
resulting in lower maintenance and replacement costs. Makes

Revolutionary ColorLock-XS coating process color a component of the coating, thus enhancing fiber
. . identification and colored fiber reliability. Consistent, vibrant color
Key Industry Leading Milestones for easy-of-use and flexibility
1998 2002 2005 2005

Draka Communications Netherlands: Tel: +31 (0)40 29 58 700 Fax: +31 (0)40 29 58 710
fibersales@draka.com France: Tel: +33 (0)3 21 7949 00 Fax: +33 (0)3 21 79 49 33
www.draka.com/communications USA: Toll free: 800-879-9862  Outside US: +1.828.459.9787 Fax: +1.828.459.8267

Tesis publicada con autorizaciéon del autor
No olvide citar esta tesis




' UNIVERSIDAD
TESIS PUCP CATOLICA

DEL PERU

Product Type: G.652.D, G.657.A1 (2009 editions) Issue date: 08/10
Coating Type: ColorLock-XS and Natural Supersedes: 12/09
Optical Specifications Mechanical Specifications
Proof Test

Attenuation at 1310 nm 0.33-0.35 dB/km The entire length is subjected to a tensile proof stress > 0.7 GPa (100 kpsi); 1%

Attenuation at 1383 nm* 0.32 — 0.35 dB/km

Attenuation at 1460 nm 0.25 dB/km Tensile Strength

Attenuation at 1550 nm 0.19 — 0.21 dB/km Dynamic tensile strength (0.5 meter gauge length):

Attenuation at 1625 nm 0.20 — 0.23 dB/km Aged*** and unaged: median > 3.8 GPa (550 kpsi)

*** Aging at 85°C, 85% RH, 30 days
Dynamic and Static Fatigue

* Including H2-aging according to IEC 60793-2-50, type B.1.3
Other values available on request

Dynamic fatigue unaged and aged na> 20
Maximum attenuation change over the window from reference Static fatigue, aged™* ns > 23
Wavelength range (nm) Reference A (nm) (dB/km)
1285 — 1330 1310 <003 Coating strip force unaged and aged****:

1525 - 1575 1550 <002 - Average strip force: 1Nto3N
1460 - 1625 1550 <004 - Peak strip force: 1.2Nt0 89N
7 Aging 0°G and 45°C

* 30 days at 85°C and 85% RH

No point discontinuity greater than 0.05 dB at 1310 nm and 1550 nm. - 14 days water immersion at 23°C

+ Wasp spray exposure (Telcordia)
Number of Mandrel Radius Wavelength Induced
Turns (mm) (nm) Attenuation (dB) Environmental Specifications
1 10 1550 <075
! 10 1625 sl Environmental Test Test Conditions Ilnadlté)cicégt:r:u(ztliao/%s;
10 15 1550 <0.25 !
10 15 1625 <10 Temperature cycling - 60°C to 85°C <0.05
Cutoff Wavelength I;g;ggrature—Humldlty -10°C to 8R5|_‘|’C, 4-98% <0.05
Cable Cutoff wavelength (Accf) <1260 nm Water Immersion 14 days; 23°C <0.05
Mode Field Diameter Dry Heat 30 days; 85°C <0.05
Wavelength (nm) MFD (um) Damp Heat 30 days; 85°C; 85% RH <0.05
1310 9.0+0.4
1550 10.1+0.5

Typical Values

Chromatic Dispersion
Wavelength (nm) Chromatic Dispersion (ps/[nm.km]) Nominal Zero Dispersion Slope 0.085 ps/(nmz.km)
1285 - 1330 SE] Effective group index @ 1310 nm 1.467
1550 <180 Effective group index @ 1550 nm 1.468
1625 <220 Effective group index @ 1625 nm 1.468
Zero Dispersion Wavelength (Ao): 1300 - 1322 nm Rayleigh Backscatter Coefficient for 1 ns pulse width:
Slope (So) at Ao: <0.090 ps/(nm?.km) @ 1310 nm -79.4 dB
@ 1550 nm 8178
PMD Link Design Value** (psvkm) <0.06 @ 1625 nm -82.5dB
Max. Individual Fiber (psvkm) <01 Median Dynamic Tensile Strength 5.3 GPa (750 kpsi)
** According to IEC 60794 -3, Ed 3 (Q=0.01%) (Aged at 85°C, 85% RH, 30 days; 0,5 m gauge length)

Geometrical Specifications
Glass Geometr

Cladding Diameter 125.0+£ 0.7 pm
Core/Cladding Concentricity Error <0.5 pm
Cladding Non-Circularity <0.7%
Fiber Curl (Radius) >4m
Coating Diameter 242 + 7 pm
Coating/Cladding Concentricity Error <12 um
Coating Non-Circularity <5%
Length Standard lengths up to 50.4 km

Tesis publicada con autorizacién del autor Draka Communications The Draka Communications policy of continuous improvement

fibersales@draka.com
www.draka.com/communications
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International Telecommunication Union

ITU-T G.657

TELECOMMUNICATION (10/2012)
STANDARDIZATION SECTOR
OF ITU

SERIES G: TRANSMISSION SYSTEMS AND MEDIA,
DIGITAL SYSTEMS AND NETWORKS

Transmission media and optical systems characteristics —
Optical fibre cables

Characteristics of a bending-loss insensitive
single-mode optical fibre and cable for the
access network

Recommendation ITU-T G.657
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TRANSMISSION SYSTEMSAND MEDIA, DIGITAL SYSTEMSAND NETWORKS

INTERNATIONAL TELEPHONE CONNECTIONS AND CIRCUITS G.100-G.199
GENERAL CHARACTERISTICS COMMON TO ALL ANALOGUE CARRIER- G.200-G.299
TRANSMISSION SYSTEMS
INDIVIDUAL CHARACTERISTICS OF INTERNATIONAL CARRIER TELEPHONE G.300-G.399
SYSTEMS ON METALLIC LINES
GENERAL CHARACTERISTICS OF INTERNATIONAL CARRIER TELEPHONE SYSTEMS  G.400-G.449
SII;I\H;,RSADIO-RELAY OR SATELLITE LINKS AND INTERCONNECTION WITH METALLIC
COORDINATION OF RADIOTELEPHONY AND LINE TELEPHONY G.450-G.499
TRANSMISSION MEDIA AND OPTICAL SYSTEMS CHARACTERISTICS G.600-G.699
General G.600-G.609
Symmetric cable pairs G.610-G.619
Land coaxial cable pairs G.620-G.629
Submarine cables G.630-G.639
Free space optical systems G.640-G.649
Optical fibre cables G.650-G.659
Characteristics of optical components and subsystems G.660-G.679
Characteristics of optical systems G.680-G.699
DIGITAL TERMINAL EQUIPMENTS G.700-G.799
DIGITAL NETWORKS G.800-G.899
DIGITAL SECTIONS AND DIGITAL LINE SYSTEM G.900-G.999
MULTIMEDIA QUALITY OF SERVICE AND PERFORMANCE — GENERIC AND USER- G.1000-G.1999
RELATED ASPECTS
TRANSMISSION MEDIA CHARACTERISTICS G.6000-G.6999
DATA OVER TRANSPORT — GENERIC ASPECTS G.7000-G.7999
PACKET OVER TRANSPORT ASPECTS G.8000-G.8999
ACCESS NETWORKS G.9000-G.9999

For further details, please refer to the list of ITU-T Recommendations.
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Characteristics of a bending-loss insensitive single-mode optical fibre
and cablefor the access network

Summary

Worldwide, technologies for broadband access networks are advancing rapidly. Among these, the
technology applying single-mode fibre provides for a high-capacity transmission medium which can
answer the growing demand for broadband services.

The experience with the installation and operation of single-mode fibre and cable-based networks is
huge, and Recommendation ITU-T G.652 which describes its characteristics has been adapted to this
experience. Nevertheless, the specific use in an optical access network puts different demands on the
fibre and cable which impacts its optimal performance characteristics. Differences with respect to
the use in the general transport network are mainly due to the high density network of distribution
and drop cables in the access network. The limited space and the many manipulations ask for
operator-friendly fibre performance and low bending sensitivity. In addition, the cabling in the
crowded telecom offices where space is a limiting factor has to be improved accordingly.

It is the aim of Recommendation ITU-T G.657 to support this optimization by recommending
strongly improved bending performance compared with the existing ITU-T G.652 single-mode fibre
and cables. This is done by means of two categories of single-mode fibres, one of which, category A,
is fully compliant with the ITU-T G.652 single-mode fibres and can be deployed throughout the
access network. The other, category B, is not necessarily compliant with Recommendation
ITU-T G.652 but is capable of low values of macrobending losses at very low bend radii and is
intended for use inside buildings or near buildings (e.g., outside building riser cabling). These
category B fibres are system compatible with ITU-T G.657.A (and ITU-T G.652.D) fibres in access
networks.

This third edition of Recommendation ITU-T G.657 includes several modifications in particular
concerning category B fibres. Also the new Appendix I (agreed in 2010 and published as
Amendment 1 (06/2010)) has been introduced with revisions.

History
Edition Recommendation Approval  Study Group
1.0 ITU-T G.657 2006-12-14 15
2.0 ITU-T G.657 2009-11-13 15
2.1 ITU-T G.657 (2009) Amd. 1  2010-06-11 15
3.0 ITU-T G.657 2012-10-29 15
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with ISO and IEC.

NOTE

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some
other obligatory language such as "must" and the negative equivalents are used to express requirements. The
use of such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents, which may be required to implement this Recommendation. However, implementers
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database at http://www.itu.int/ITU-T/ipr/.

©ITU 2013

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of ITU.
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Worldwide, technologies for broadband access networks are advancing rapidly. Among these, the
technology applying single-mode fibre provides for a high-capacity transmission medium which
can answer the growing demand for broadband services.

The experience with the installation and operation of single-mode fibre and cable-based networks is
huge, and Recommendation ITU-T G.652 which describes its characteristics has been adapted to
this experience. Nevertheless, the specific use in an optical access network puts different demands
on the fibre and cable. Due to dense distribution and drop-cable network, limited space and the
many manipulations in this part of the network, fibre and cable requirements may be optimized
differently from their use in a general transport network. It is the aim of this Recommendation to
support this optimization by recommending different attribute values for the existing ITU-T G.652
single-mode fibre and cables and by recommending other categories of single-mode fibre types.

As for the network structures in which the single-mode optical fibre cable is used, users are referred
to the extensive information that is available in the references listed in the bibliography.
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Characteristics of a bending-loss insensitive single-mode optical fibre
and cablefor the access networ k

1 Scope

This Recommendation describes two categories of single-mode optical fibre cable which are
suitable for use in access networks, including inside buildings at the end of these networks. Both
categories A and B contain two subcategories which differ in macrobending loss.

Category A fibres are optimized for reduced macrobending loss and tighter dimensional
specifications compared to ITU-T G.652.D fibres and can be deployed throughout the access
network. These fibres are suitable to be used in the O, E, S, C and L-band (i.e., throughout the 1260
to 1625 nm range). Fibres and requirements in this category are a subset of ITU-T G.652.D and
therefore compliant! with ITU-T G.652.D fibres and have the same transmission and
interconnection properties.

Subcategory ITU-T G.657.A1 fibres are appropriate for a minimum design radius of 10 mm.
Subcategory ITU-T G.657.A2 fibres are appropriate for a minimum design radius of 7.5 mm.

Category B fibres are optimized for further reduced macrobending loss and therefore are capable of
being used at very low values of bend radius. These fibres are for short reach distances (less than
1000 m) at the end of access networks, in particular inside buildings or near buildings (e.g., outside
building riser cabling). The application length of ITU-T G.657.B fibre depends on the deployment
strategy of each network operator. These fibres are suitable for use in the O, E, S, C and L-band
(i.e., throughout the 1260 to 1625 nm range). Category B fibres are not necessarily compliant with
ITU-T G.652.D in terms of chromatic dispersion coefficient and PMD specifications. These fibres
however, are system compatible? with ITU-T G.657.A (and ITU-T G.652.D) fibres in access
networks.

Subcategory ITU-T G.657.B2 fibres are appropriate for a minimum design radius of 7.5 mm.
Subcategory ITU-T G.657.B3 fibres are appropriate for a minimum design radius of 5 mm.

The meaning of the terms used in this Recommendation and the guidelines to be followed in the
measurement to verify the various -characteristics are given in [ITU-T G.650.1] and
[ITU-T G.650.2]. The characteristics of these fibre categories, including the definitions of the
relevant parameters, their test methods and relevant values, will be refined as studies and experience
progress.

I Compliance here means adherence to the referenced Recommendation (ITU-T G.652, category D)
meeting or exceeding the values of the specified attributes.

2 Compatibility means here that the product in this category will introduce negligible system impairment or
deployment issues but may not be compliant to the referenced Recommendation (ITU-T G.652,
category D).
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The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the
currently valid ITU-T Recommendations is regularly published. The reference to a document within
this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.

[ITU-T G.650.1] Recommendation ITU-T G.650.1 (2010), Definitions and test methods for
linear, deterministic attributes of single-mode fibre and cable.

[ITU-T G.650.2] Recommendation ITU-T G.650.2 (2007), Definitions and test methods for
statistical and non-linear related attributes of single-mode fibre and cable.

[ITU-T G.652] Recommendation ITU-T G.652 (2009), Characteristics of a single-mode
optical fibre and cable.

[ITU-T L.59] Recommendation ITU-T L.59 (2008), Optical fibre cables for indoor
applications.

[IEC 60793-1-47] 1EC 60793-1-47 (2009), Optical fibres— Part 1-47: Measurement methods and
test procedures — Macrobending loss.

3 Termsand definitions

For the purposes of this Recommendation, the definitions and the guidelines to be followed in the
measurement to verify the various -characteristics are given in [ITU-T G.650.1] and
[ITU-T G.650.2]. Values shall be rounded to the number of digits given in the tables of
recommended values before conformance is evaluated.

4 Abbreviations and acronyms

This Recommendation uses the following abbreviations and acronyms:
DGD Differential Group Delay

MDU Multi-dwelling Unit

PMD Polarization Mode Dispersion

5 Fibre attributes

The optical fibre characteristics that provide the essential design framework for fibre manufacture,
system design and use in outside plant networks are recommended in [ITU-T G.652]. In this clause,
the emphasis is on attributes that optimize the fibre and cable for its use in broadband optical access
networks, especially its improved macrobending behaviour which supports small volume fibre
managements systems and low radius mounting in telecom offices and customer premises in
apartment buildings and single dwelling houses.

Also, for completeness, those characteristics of the fibre that provide a minimum essential design
framework for fibre manufacture are recommended in this clause. Ranges or limits on values are
presented in the tables of clause 7. Of these, cable manufacture or installation may significantly
affect the cabled fibre cut-off wavelength and PMD. Otherwise, the recommended characteristics
will apply equally to individual fibres, fibres incorporated into a cable wound on a drum and fibres
in an installed cable.
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Both a nominal value and tolerance about that nominal value shall be specified at 1310 nm. The
nominal value that is specified shall be within the range found in clause 7. The specified tolerance
shall not exceed the value in clause 7. The deviation from nominal shall not exceed the specified
tolerance.

5.2 Cladding diameter

The recommended nominal value of the cladding diameter is 125 um. A tolerance is also specified
and shall not exceed the value in clause 7. The cladding deviation from the nominal shall not exceed
the specified tolerance.

5.3 Core concentricity error

The core concentricity error shall not exceed the value specified in clause 7.

54 Non-circularity

54.1 Modefield non-circularity

In practice, the mode field non-circularity of fibres having nominally circular mode fields is found
to be sufficiently low that propagation and jointing are not affected. It is therefore not considered
necessary to recommend a particular value for the mode field non-circularity. It is not normally
necessary to measure the mode field non-circularity for acceptance purposes.

5.4.2 Cladding non-circularity

The cladding non-circularity shall not exceed the value found in clause 7.

55 Cut-off wavelength

Two useful types of cut-off wavelength can be distinguished:
a) cable cut-off wavelength A

b) fibre cut-off wavelength A..

The correlation of the measured values of A. and A depends on the specific fibre and cable design
and the test conditions. While in general A.. < A., a general quantitative relationship cannot be
easily established. The importance of ensuring single-mode transmission in the minimum cable
length between joints at the minimum operating wavelength is paramount. This may be performed
by recommending the maximum cable cut-off wavelength A.. of a cabled single-mode fibre to be
1260 nm, or for the worst-case length and bends by recommending a maximum fibre cut-off
wavelength to be 1250 nm.

The cable cut-off wavelength, A.., shall be less than the maximum specified in clause 7.

5.6 M acrobending loss

Macrobending loss observed in uncabled fibres varies with wavelength, bend radius and the number
of turns about a mandrel with a specified radius. Macrobending loss shall not exceed the maximum
value given in clause 7 for the specified wavelength(s), bend radii and number of turns.

The actual low radius exposure of the fibre is on relatively short lengths only. As the typical choice
of the bending radius and the length of the bent fibre may vary depending upon the design of the
fibre management system and the installation practice, a specification at one single bending radius
is no longer sufficient. Although modelling results on various fibre types have been published, no
generally applicable bending loss model is available to describe the loss versus bend radius
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bend radii in the tables in clause 7.

While a baseline on macrobending performance can be established for uncabled fibres, the actual
design and materials of cable construction can contribute to the resulting performance in the field.
Macrobending loss in cabled fibre may differ from that observed in uncabled fibre measurements
because of the bend-limiting effect of the cable structure on the fibre bend. The study into the
macrobending effects of cabling is ongoing, which may result in the need for any additional cable
specifications or parameters in the future.

Macrobending loss of installed cabled fibres in in-building networks may depend on the installation
technique used. According to [ITU-T L.59], any fibre bend radius remaining after cable installation
is recommended to be large enough to limit the macrobending loss and long-term strain that would
reduce the lifetime of the fibre. For that purpose, certain demanding installation techniques are not
recommended (e.g., stapling indoor cable using flat staples).

As optical bending losses increase with wavelengths, a loss specification at the highest envisioned
wavelength, i.e., either 1550 nm or 1625 nm, suffices. If required, a customer and supplier can
agree on a lower or higher specification wavelength.

NOTE 1 — A qualification test may be sufficient to ensure that this requirement is being met.

NOTE 2 — In case another number of turns than the recommended number of turns is chosen to be
implemented, it is assumed that the maximum loss that occurs in that deployment is proportional to the
specified number of turns.

NOTE 3 - In the event that routine tests are required, deviating loop diameters can be used instead of the
recommended test, for accuracy and measurement ease. In this case, the loop diameter, number of turns and
the maximum permissible bend loss for the several-turn test should be chosen so as to correlate with the
recommended test and allowed loss.

NOTE 4 — In general, the macrobending loss is influenced by the choice of the values for other fibre
attributes as the mode field diameter, chromatic dispersion coefficient and the fibre cut-off wavelength.
Optimization with respect to macrobending losses usually involves a trade-off between the values of these
fibre attributes.

NOTE 5 — A mandrel winding method (method A), which is described in [IEC 60793-1-47], can be utilized
as a measurement method for macrobending loss by substituting the bending radius and number of turns
specified in Tables 7-1 and 7-2.

5.7 Material properties of thefibre
5.7.1 Fibrematerials

The substances of which the fibres are made should be indicated.
NOTE — Care may be needed in fusion splicing fibres of different substances. Provisional results indicate
that adequate splice loss and strength can be achieved when splicing different high-silica fibres.

5.7.2 Protective materials

The physical and chemical properties of the material used for the fibre primary coating and the best
way of removing it (if necessary) should be indicated. In the case of single-jacketed fibre, similar
indications shall be given.

5.7.3 Proof stresslevel

The specified proof stress, 6, shall not be less than the minimum specified in clause 7.

NOTE 1 — The definitions of the mechanical parameters are contained in clauses 3.2 and 5.6 of
[ITU-T G.650.1].

NOTE 2 — See also Appendix I on this subject.
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increases with decreasing bend radius. 1he mechanical reliability ot optical Tibre 1n this application space 1s a
function of the characteristics of the cable structure, the installation techniques and deployment conditions.
Care should be given that, for some installations, additional constraints on installation, such as higher fibre
proof test levels or other factors may be required to ensure the full expected life.

NOTE 4 — It is recommended that the proof stress level applied to fibre and the required reliability level
during its lifetime are agreed between the supplier and customer.

5.8 Refractive index profile

The refractive index profile of the fibre does not generally need to be known.

5.9 L ongitudinal uniformity of chromatic dispersion

This attribute is usually less relevant for applications in the access network. For more details, see
[ITU-T G.652].

5.10 Chromatic dispersion coefficient

The measured group delay or chromatic dispersion coefficient versus wavelength shall be fitted by
the three-term Sellmeier equation as defined in Annex A of [ITU-T G.650.1]. (See clause 5.5 of
[ITU-T G.650.1] for guidance on the interpolation of dispersion values to unmeasured
wavelengths.)

The Sellmeier equation can be used to fit the data in each range (1310 nm and 1550 nm) separately
in two fits or as one common fit with data from both ranges.

The Sellmeier fit in the 1310 nm region may not be sufficiently accurate when extrapolated to the
1550 nm region. Because the chromatic dispersion in the latter region is large, the reduced accuracy
may be acceptable; if not, it can be improved by including data from the 1550 nm region when
performing the common fit, or by using a separate fit for the 1550 nm region. It should be noted that
a common fit may reduce the accuracy in the 1310 nm region.

The chromatic dispersion coefficient, D, is specified by putting limits on the parameters of a
chromatic dispersion curve that is a function of wavelength in the 1310 nm region. The chromatic
dispersion coefficient limit for any wavelength, A, is calculated with the minimum zero-dispersion
wavelength, Aomin, the maximum zero-dispersion wavelength, Aom., and the maximum
zero-dispersion slope coefficient, Symax, according to:

xSOmax |:1 _ (}\’Omax j4:| < D(?\,) < }\’SOmax |:1 _ (}\’Omin ]4:|
4 ) 4 A

The values of Aymin, Aomax and Symax shall be within the limits indicated in the tables of clause 7.

NOTE 1 — It is not necessary to measure the chromatic dispersion coefficient of single-mode fibre on a
routine basis.

NOTE 2 — The chromatic dispersion for category B fibres is generally not critical for the application of this
category of fibres, and therefore its value can be more relaxed compared to that of category A fibres.

6 Cable attributes

Since the geometrical and optical characteristics of fibres given in clause 5 are barely affected by
the cabling process, this clause gives recommendations mainly relevant to transmission
characteristics of cabled factory lengths. Environmental and test conditions are paramount and are
described in the guidelines for test methods.
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The attenuation coefficient is specified with a maximum value at one or more wavelengths in both
the 1310 nm and 1550 nm regions. The optical fibre cable attenuation coefficient values shall not
exceed the values found in clause 7.

NOTE - The attenuation coefficient may be calculated across a spectrum of wavelengths, based on
measurements at a few (3 to 4) predictor wavelengths. This procedure is described in clause 5.4.4 of
[ITU-T G.650.1] and an example is given in Appendix III of [ITU-T G.650.1].

6.2 Polarization mode disper sion coefficient

When required, cabled fibre polarization mode dispersion shall be specified on a statistical basis,
not on an individual fibre basis. The requirements pertain only to the aspect of the link calculated
from cable information. The metrics of the statistical specification are found below. Methods of
calculations are found in [b-IEC/TR 61282-3], and are summarized in Appendix IV of
[ITU-T G.650.2].

The manufacturer shall supply a PMD link design value, PMDy, that serves as a statistical upper
bound for the PMD coefficient of the concatenated optical fibre cables within a defined possible
link of M cable sections. The upper bound is defined in terms of a small probability level, Q, which
is the probability that a concatenated PMD coefficient value exceeds PMDq. For the values of M
and Q given in clause 7, the value of PMDg shall not exceed the maximum PMD coefficient
specified in clause 7.

Measurements and specifications on uncabled fibres are necessary, but not sufficient to ensure the
cabled fibre specification. The maximum link design value specified on uncabled fibres shall be less
than or equal to that specified for the cabled fibres. The ratio of PMD values for uncabled fibres to
cabled fibres depends on the details of the cable construction and processing, as well as on the mode
coupling condition of the uncabled fibres. [ITU-T G.650.2] recommends a low mode coupling
deployment requiring a low tension wrap on a large diameter spool for uncabled fibre PMD
measurements.

The limits on the distribution of PMD coefficient values can be interpreted as being nearly
equivalent to the limits on the statistical variation of the differential group delay (DGD), that varies
randomly with time and wavelength. When the PMD coefficient distribution is specified for optical
fibre cable, equivalent limits on the variation of DGD can be determined. The metrics and values
for link DGD distribution limits are found in Appendix I of [ITU-T G.652].

NOTE 1 — A PMDj, specification would be required only where cables are employed for systems that have
the specification of the max DGD, i.e., for example, a PMD, specification would not be applied to systems
recommended in this Recommendation.

NOTE 2 — A PMDy, should be calculated for various types of cables, and they should usually be calculated
using sampled PMD values. The samples would be taken from cables of similar construction.

NOTE 3 — The PMD,, specification should not be applied to short cables such as jumper cables, indoor
cables and drop cables.

NOTE 4 — The PMD coefficient for category B fibres is generally not critical for the application of this
category of fibres and therefore its value can be more relaxed compared to that of category A fibres.

7 Tables of recommended values

The following tables summarize the recommended values for the subcategories of fibres in
categories A and B that satisfy the objectives of this Recommendation.

Table 7-1, category A attributes, contains the recommended attributes and values needed to support
optimized access network installation with respect to macrobending loss, while the recommended
values for the other attributes still remain within the range recommended in ITU-T G.652.D.
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Table 7-2, category B attributes, contains the recommended attributes and values needed to support
optimized access network installation with very small bending radii applied in fibre management
systems and mainly utilized at the end of access networks in particular inside or near buildings. This
category has two subcategories with different macrobending requirements: ITU-T G.657.B2 fibre
and ITU-T G.657.B3 fibre.

Table7-1-1TU-T G.657 category A attributes

Fibreattributes
Attribute Detail Value
Mode field diameter | Wavelength 1310 nm
Range of nominal values 8.6-9.5 um
Tolerance 10.4 um
Cladding diameter Nominal 125.0 pm
Tolerance 10.7 um
Core concentricity Maximum 0.5 um
error
Cladding Maximum 1.0%
non-circularity
Cable cut-off Maximum 1260 nm
wavelength
Uncabled fibre ITU-T G.657.A1 ITU-T G.657.A2
macrobending loss | g diys (mm) 15 10 15 10 75
(Notes 1, 2)
Number of turns 10 1 10 1 1
Max. at 1550 nm (dB) 0.25 0.75 0.03 0.1 0.5
Max. at 1625 nm (dB) 1.0 1.5 0.1 0.2 1.0
Proof stress Minimum 0.69 GPa
Chromatic dispersion | Agmin 1300 nm
coefficient Nomax 1324 nm
Soimax 0.092 ps/nm’® x km
Cableattributes
Attenuation Maximum from 1310 nm to 0.40 dB/km
coefficient (Note 3) 1625 nm (Note 4)
Maximum at 1383 nm 3 nm 0.40 dB/km
(Note 5)
Maximum at 1550 nm 0.30 dB/km
PMD coefficient M 20 cables
Q 0.01%
Maximum PMD 0.20 ps/JEn
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Table7-1-1TU-T G.657 category A attributes

NOTE 1 - ITU-T G.652 fibres deployed at a radius of 15 mm generally can have macrobending losses of
several dB per 10 turns at 1625 nm.

NOTE 2 — The macrobending loss can be evaluated using a mandrel winding method (method A of

[IEC 60793-1-47]), substituting the bending radius and the number of turns specified in this table.

NOTE 3 — Due to the lack of accuracy in measuring the attenuation coefficient of a short cable, its value
can be taken from that of the original longer donor cable.

NOTE 4 — This wavelength region can be extended to 1260 nm by adding 0.07 dB/km induced Rayleigh
scattering loss to the attenuation value at 1310 nm. In this case, the cable cut-off wavelength should not
exceed 1250 nm.

NOTE 5 — The sampled attenuation average at this wavelength shall be less than or equal to the maximum

value specified for the range, 1310 nm to 1625 nm, after hydrogen ageing according to
[b-IEC 60793-2-50] regarding the B1.3 fibre category.

Table7-2—1TU-T G.657 category B attributes

Fibreattributes
Attribute Detail Value
Mode field Wavelength 1310 nm
diameter Range of nominal 8.6-9.5 um
values
Tolerance 10.4 um
Cladding diameter | Nominal 125.0 pym
Tolerance 10.7 um
Core concentricity | Maximum 0.5 pm
error
Cladding Maximum 1.0%
non-circularity
Cable cut-off Maximum 1260 nm
wavelength
Uncabled fibre ITU-T G.657.B2 ITU-T G.657.B3
macrobending loss | pagiys 15 | 10 | 75 10 7.5 5
(Notes 1, 2)
Number of turns 10 1 1 1 1 1
Max. at 1550 nm (dB) | 0.03 0.1 0.5 0.03 0.08 0.15
Max. at 1625 nm (dB) | 0.1 0.2 1.0 0.1 0.25 0.45
Proof stress Minimum 0.69 GPa
Chromatic AMomin 1250 nm
dispersion
coefficient Aomax 1350 nm
Somax 0.11 ps/nm2 x km
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Table7-2—-1TU-T G.657 category B attributes

Fibre attributes

Attribute Detail Value
Cableattributes
Attenuation Maximum from 0.40 dB/km
coefficient 1310 nm to 1625 nm
(Notes 3, 4) (Note 5)
Maximum at 0.40 dB/km
1383 nm £ 3 nm
(Note 6)
Maximum at 1550 nm 0.30 dB/km
PMD coefficient M 20 cables
Q 0.01%
Maximum PMDq 0.50 ps/w/km

NOTE 1 — The macrobending loss can be evaluated using a mandrel winding method (method A of
[IEC 60793-1-47]), substituting the bending radius and the number of turns specified in this table.
NOTE 2 — While a baseline on macrobending performance can be established for uncabled fibres, the
actual design and materials of cable construction can contribute to the resulting performance in the field.
The study into the macrobending effects of cabling is ongoing, which may result in the need for any
additional cable specifications or parameters in the future.

NOTE 3 — Operators may decide that compliance of ITU-T G.657.B category fibres to spectral
attenuation characteristics of ITU-T G.657.A category fibres (or ITU-T G.652.D fibres) may not be
necessary in their (particular) networks. For example small differences in the attenuation coefficient
specification around 1380 nm (e.g., as can be found in Figure 10-4 of [b-ITU-T G. Sup39]) may not
introduce system impairments or deployment issues (negligible effect on the total system performance)
when applying these fibres at the end of the access network.

NOTE 4 — Due to the lack of accuracy in measuring the attenuation coefficient of a short cable, its value
can be taken from that of the original longer donor cable.

NOTE 5 — This wavelength region can be extended to 1260 nm by adding 0.07 dB/km induced Rayleigh
scattering loss to the attenuation value at 1310 nm. In this case, the cable cut-off wavelength should not
exceed 1250 nm.

NOTE 6 — The sampled attenuation average at this wavelength shall be less than or equal to the

maximum value specified for the range, 1310 nm to 1625 nm, after hydrogen ageing according to
[b-IEC 60793-2-50] regarding the B1.3 fibre category.

To illustrate the different macrobending specifications of the various subcategories defined in this
clause, the recommended values have been represented in Figures 7-1 and 7-2.
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Figure 7-1 — Macrobending loss data from Table 7-1, category A
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Figure 7-2 — Macrobending loss data from Table 7-2, category B
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Lifetime expectation in case of small radius bending of single-mode fibre

(This appendix does not form an integral part of this Recommendation.)

NOTE - The reliability of a small bending radius is an ongoing topic under ITU-T and IEC study.

.1 Introduction

Fibres under installation at a reduced bending radius including multi-dwelling units (MDUs) and
closures may impose concerns with respect to fibre lifetime expectation. Important parameters that
determine the expected lifetime are the extrinsic and intrinsic strength in a fibre. The required
values of these parameters have to be offset against the accepted failure rate in the network,
including the probability of other failures that may occur in the network during its operational
lifetime (e.g., failures due to re-work or re-configuration in the link or due to other causes of cable
or cabinet damage). In assessing the result of this, the major question is whether single-mode fibres
as specified in this Recommendation fulfil the requirements for a sufficiently long life time
expectation. More background is given to this question in this appendix.

1.2 General aspects of failure characteristics under small radius bending

In general, the estimation of mechanical failure probability or the lifetime of a bent fibre is
calculated using the power law theory, as described in [b-IEC/TR 62048]. This IEC document
describes two strength regions, intrinsic and extrinsic. The intrinsic strength region is length
independent and dominant for very small radius bending (typically <3 mm). In the extrinsic region,
the mechanical failure probability of bent fibre increases proportionally with the fibre bending
length, assuming the bending radius is constant. Transition between these regions is hard to
determine and depends on many variables.

It is desirable that a bent region in a fibre link is as short as possible. An example image of failure
probabilities with respect to the bending radius for 1% proof strain level is shown in Figure I.1. In
this calculation, the minimum allowed dynamic stress corrosion susceptibility parameter Ng
(dynamic fatigue parameter) of 18 and the mean number of break Np per length during a proof test
of 0.01 km™" are used as an example. In the figure, the values of mechanical failure probability
within 20 years are plotted for a fibre with 1 turn bend length for each bend radius. From Figure 1.1,
two regions are observed: an intrinsic region and an extrinsic region tail. The failure probability in
the extrinsic region is affected by the proof strain level. On the other hand, the failure probability in
the intrinsic region depends on the intrinsic strength of the fibre, and is close to the theoretical
strength of the glass.
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Figurel.1—Example of calculated relationship between failure probability
and bending radiusfor uniformly bent one-turn fibres after 20 years

Figure 1.2 shows the dependence of time to failure on the bending radius. These experimental
results show that very small radii cause reliability degradation.

107

101 -

Time to failure (day)

B L L
10 1 2 3 4 5

Bending radius (mm)

Mean time to failure (MTTF)

{ Maximum
Minimum G.657(12)_FI.2

Figurel.2 — Example of timeto failure under ultra-small bending radius

Fibre storage at a certain radius in fibre management systems and in closures needs evaluation with

respect to fibre lifetime. For these applications, the loop size should be chosen to be large enough
that fibres are in the extrinsic region.

In many applications, loose fibre storage loops have a 30 mm radius with approximately 1-10 m of
fibre stored at a splice point. With improved macrobend fibre, as described in this
Recommendation, the size of these loops could be reduced resulting in smaller enclosures but the
amount of fibre required, 1-10 m, for splicing will likely remain the same. Smaller storage loops
result in higher stress in the fibre and thus potentially induce an increased risk of mechanical
failure. Table 1.1 below uses the well-known power law theory of optical fibre reliability (see
[b-IEC/TR 62048]) to show a 25-year failure probability as a function of loop size and fibre length,
assuming a worst case value for the dynamic stress corrosion susceptibility parameter ng= 18 as
stated in [b-IEC 60793-2-50]. Typical values of ng, which are greater than the specified minimum,
produce lower calculated failure probabilities than those in Table I.1. However, care should be
taken that ngvalues are obtained from the same test method. [b-IEC 60793-1-33].
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One can see from this example that using smaller coils will increase the failure probability. Typical
values of proof stress, which are greater than the specified minimum, produce lower calculated
failure probabilities than those in Table I.1. The differences in calculated failure probabilities with a
variation in proof stress levels are reduced as bend diameter is decreased.

1.3 Network and network failure examples

For lifetime calculations, for example, a simple network is considered to consist of a 1000-fibre
distribution cable with a tree structure, as indicated in Figure 1.3. Depending upon the installation
and customer connection procedures of the operator, the individual fibres or groups of fibres are
stored in cassettes in the main distribution cable or in the branches. For simplicity and as a
worst-case situation, it is assumed that all 1000 fibres are passing 5 cabinets or enclosures with a
storage cassette in every individual fibre link and in every cabinet or enclosure.

tree structure / / /
N ™~

1000 # capy

storage cassette @

ITU-T G.657(09)Amd1_F1.3

Figurel.3—Simplified network structure

In this particular network structure, a failure rate per individual single fibre cassette of 0.001%
(10°) in 20 years will result in a 5% probability that in 20 years there will be one single
spontaneous break in the total network. This probability needs to be compared with the probability
of other failures that may occur in the distribution network during its 20-year operational lifetime.
Such failures may be due to re-work or re-configuration in the link or due to other causes of cable
or cabinet damage. For most access network situations, it may be assumed that the stated failure
probability due to spontaneous fibre breakage is much lower than the failure probability due to
other causes. Each operator has to determine the accepted failure rate based on more precise data on
the outside plant failure rate statistics.

.4 Fibrelifetime consider ations

Apart from the intrinsic fibre strength characteristics and the fibre environment, the main
parameters that determine the failure rate per cassette are the length of the stored fibre and the
bending radius, R, of the storage. Shorter storage length will have a positive influence, whereas a
reduced bending radius will have a negative influence. Applying the [b-IEC/TR 62048] lifetime
model with more details in [b-OFT] on current fibres with a standard setting of proof stress and
normal proof-test performance, the resulting maximum storage length for a 20-year lifetime as a
function of the fibre bend radius is indicated in Figure 1.4, for different values of the dynamic stress
corrosion susceptibility parameter, Ng (dynamic fatigue parameter), assuming a maximum failure
rate of 0.001% (107). Note that a value of ng = 18 is the minimum value as stated in
[b-IEC 60793-2-50].
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Figurel.4—Maximum storage length for a bent fibre and different values
of the dynamic fatigue parameter ng

From an optical bend loss point of view, bend-loss insensitive fibres, as described in this
Recommendation, can be stored in smaller cassettes than the usual 30 mm radius cassettes. For a
storage length per cassette of, for example, 100 cm, i.e., 2 x 50 cm for one single fibre, the bend
radius can be lowered from the current 30 mm value down to 15 mm or even lower depending upon
the guaranteed ng-value without violating the 0.001% mechanical failure rate per cassette in
20 years.

A second storage issue is at the entrance and exit ports in the fibre management system. The
required small volume for optical access network components is not only dependent upon the
storage area, but also on the minimum bend radius of the input and exit ports. The effect of this can
be taken into account in several ways. For the purpose of this appendix, it is assumed that in every
storage cassette four additional 90-degree bends are required for guiding the fibres into and out of
the storage areas. It is also assumed that the additional failure rate due to these additional bends
should be limited to less than 10% of the accepted failure rate of 0.001% per cassette (so 10°°). This
results in the minimum values as indicated in the middle column of Table 1.2.

Table .2 —Minimum value of non-storage bend radii

ng-value Four 90° bends Single 180° bend
18 Ruyin = 15.0 mm Rupin = 12.6 mm
22 Ryuin=11.1 mm Ryin = 9.2 mm

In the right column, the minimum radius in case of a single 180-degree erroneous bend is given.
Also for this situation, a maximum additional failure rate per individual cassette of 0.1 x 0.001% is
assumed. All figures relate to single fibre management and are given for two different values of the
dynamic fatigue parameter, Ng.

Optical cables are traditionally designed to separate bending forces from axial tension. This
assumption is not valid for drop cables used in building applications (e.g., with ITU-T G.657
fibres). These new cables may be subject to bends and tension simultaneously. In these conditions,
the strain from all sources should be taken into account to accurately predict the mechanical lifetime
at the bend. The resulting failure probability when bends and tension are present can be calculated
using the strip calculation found in [b-IEC/TR 62048].

An example of the data regarding mechanical failure rate under tension is described in Table 1.3.
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number of turns, with indicated bend radius, for bend stressonly, and for
bend stress + extra axial tension (30% of proof test tension) over 30 years

Bend radius (Withoi(tene?(t?arfasfiglntléwsi on) Bend stress + extra axial tension
(mm) (Failureprob./m)® | ppm (turn)® | (Failureprob./m)® ppm (turn)®
5 1.02x 10 ~3.2 1.87x10™™ ~5.5
7.5 3.54x 10" ~1.7 9.00 x 10 ~4.2
10 1.49x 107 ~0.9 553%x10% ~3.5
15 2.64x 107 ~0.3 290x 10" ~2.7
d Failure probabilities per metre of bent fibre.
®) " Parts per million, ppm.

1.5 Conclusion

The examples given support a 20-year operational lifetime for an appropriately installed network
equipped with bend-insensitive fibres as described in this Recommendation, and bend radii less than
30 mm with acceptable failure rates.
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[b-ITU-T G.671]

[b-ITU-T G-Sup.39]

[b-ITU-T L.13]

[b-ITU-T L.42]

[b-ITU-T L.65]

[b-ITU-T L.66]

[b-ITU-T ANT]

[b-IEC 60793-1-33]

[b-IEC 60793-2-50]

[b-IEC/TR 61282-3]

[b-TEC/TR 62048]

[b-OFT]

Recommendation ITU-T G.671 (2009), Transmission characteristics of
optical components and subsystems.

ITU-T G-series Recommendations — Supplement 39 (2008), Optical system
design and engineering considerations.

Recommendation ITU-T L.13 (2003), Performance requirements for
passive optical nodes: Sealed closures for outdoor environments.

Recommendation ITU-T L.42 (2003), Extending optical fibre solutionsinto
the access network.

Recommendation ITU-T L.65 (2006), Optical fibre distribution of access
networks.

Recommendation ITU-T L.66 (2007), Optical fibre cable maintenance
criteria for in-service fibre testing in access networks.

Access Network Transport Standards Overview.
<http://www.itu.int/ITU-T/studygroups/Com15/ant/>

IEC 60793-1-33 ed1.0 (2001), Optical fibres— Part 1-33: Measurement
methods and test procedures — Stress corrosion susceptibility.

IEC 60793-2-50 ed.3.0 (2008), Optical fibres— Part 2-50: Product
specifications — Sectional specification for class B single-mode fibres.

IEC/TR 61282-3 ed2.0 (2006), Fibre optic communication system design
guides— Part 3: Calculation of link polarization mode dispersion.

IEC/TR 62048 ed2.0 (2011), Optical fibres— Reliability — Power law
theory.

Matthijsse, P., and Griffioen, W. (2005), Matching optical fiber lifetime and
bend-loss limits for optimized local loop fiber storage, Optical Fibre
Technology, Vol. 11, No. 1, January, pp. 92-99.
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SERIESOF ITU-T RECOMMENDATIONS

Series A Organization of the work of ITU-T

Series D General tariff principles
Series E Overall network operation, telephone service, service operation and human factors
Series F Non-telephone telecommunication services

Series G Transmission systems and media, digital systems and networks

Series H Audiovisual and multimedia systems

Series | Integrated services digital network

Series J Cable networks and transmission of television, sound programme and other multimedia signals
Series K Protection against interference

Series L Construction, installation and protection of cables and other elements of outside plant

Series M Telecommunication management, including TMN and network maintenance

Series N Maintenance: international sound programme and television transmission circuits
Series O Specifications of measuring equipment
Series P Terminals and subjective and objective assessment methods

Series Q Switching and signalling

Series R Telegraph transmission
Series S Telegraph services terminal equipment
Series T Terminals for telematic services

Series U Telegraph switching

Series V Data communication over the telephone network

Series X Data networks, open system communications and security

Series Y Global information infrastructure, Internet protocol aspects and next-generation networks

Series Z Languages and general software aspects for telecommunication systems

Tesis publicada con autorizacion del autor

No olvide citar esta tesis




PONTIFICIA

—FESIS PUCP A

DEL PERU

The First Aggregation OLT for Vertical Industry
Huawei SmartAX MA5600T Series Product

HUAWEI TECHNOLOGIES CO., LTD. HUAWEI
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As the first aggregation OLT in the industry, The SmartAX MA5600T series product integrate the aggregation and switching
functions, provide the high-density GPON and Ethernet P2P access, abundant GE/10GE ports, high precision clock and strong
platform capacity, provide the basic voice, high-speed internet, fluent video, steady TDM and the Ethernet private line services,

which can improve the network reliability, reduce the investment in network construction, and reduce the O&M costs.

The MA5600T series product includes the large-capacity MA5600T and the medium-capacity MA5603T. The hardware and
software of these two models are fully compatible with each other to reduce the costs of spare parts and O&M costs. The
difference of MA5600T and MA5603T is that MA5600T provides 16 service slots and MA5603T provides 6 service slots.

Product platform h

m 2006, global first T-bit OLT for commercial deployment, and IEC InfoVision Award for creative in access platform
= 2008, global first “10G PON ready” OLT, enable FTTx seamless evolution

m 2009, global first access and aggregation Integrated OLT, simplify network architecture

m 2010, global first  “IPV6 ready” (phase 2 enhanced) access device certificated by IPV6 forum.

MA5600T MAS5603T
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Key Features

Large-capacity platform with Access and
Aggregation Integration

» Developed based on the IMAP hardware platform and the IAS
software platform of Huawei, the MAS600T series product
takes on the advanced architecture and design.

m The switching capacity of the backplane is up to 3.2 Tbit/s, and
the bidirectional switching capacity of the control board is up
to 480 Gbit/s.

m High density GE/10GE interfaces for cascading, up to 36*10GE
or 384*GE interfaces, no need for additional investment of
aggregation switches

m Each GPBD board supports eight GPON ports, based on the
1:128 split ratio, the single subrack supports up to 8K ONTs.

In 2012, Huawei will launch 16-port GPON board which can
supports 16K ONTs.

m Sharing the development platform with Huawei's broadband
access devices, the MA5600T series product support the Layer
2 and Layer 3 features of the broadband access devices to
provide user-oriented and future-oriented functions.

m GE/GPON/NGPON coexisting on the same platform.

m aggregation switches
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Any Access

m Large capacity IPTV service provision, 8K multicast users and 4K
multicast channels and 2k concurrent multicast channels

= HQOoS support 3-level QoS (Different ISP/ service/user)
guarantees OLT wholesale

m Traditional E1 service access, Native TDM or CESoP for
traditional E1 service of enterprise and mobile base station
access

= E-LAN function for local traffic inter-connection, meet the

requirements of enterprise and campus network

Powerful integrated GPON access capability

= Supports high bandwidth. The downstream rate is up to 2.488
Gbit/s and the upstream rate is up to 1.244 Gbit/s.

= Supports long distance. The maximum physical transmission
distance of the ONT is 60 km. The physical distance between
the farthest ONT and the nearest ONT can be up to 20 km.

= Supports high split ratio. The 8-port GPON board supports 1:128
split ratio, which increases the access capacity and saves the
optical fiber resources.

m Support high density. The MA5600T series provides the 8-port
and 16-port GPON board to increase the system capacity.
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Powerful QoS capability

= Supports priority control (based on the port, MAC address, IP
address, TCP port ID, or UDP port ID), priority mapping and
modification based on the ToS field and 802.1p, and DSCP
differentiated services.

m Supports bandwidth control (based on the port, MAC address,
IP address, TCP port ID, or UDP port ID) with a control
granularity of 64 kbit/s.

m Supports three queue scheduling modes: priority queue (PQ),
weighted round robin (WRR), and PQ+WRR.

m Supports HQOS, which assures the multi-service bandwidth
for multiple users: The first level assures the user bandwidth,
and the second level assures the bandwidth for each service of
each user. This ensures that the assured bandwidth is allocated

absolutely and the burst bandwidth is allocated fairly.

Comprehensive security features

1. System security measure

m Protection against the DoS (denial of service) attack

= MAC (media access control) address filtering

» Anti-ICMP/IP packet attack

= Source address routing filtering

m Blacklist

2. User security measure

m DHCP (Dynamic Host Configuration Protocol) Option 82 to
enhance the DHCP security

= Binding between MA/IP addresses and ports

= Anti-MAC spoofing and anti-IP spoofing

= Authentication based on the serial number (SN) and password
of the ONU/ONT

= Triple churning encryption

= Encrypted broadcast transmission in the GPON downstream
direction for different users, such as AES (advanced encryption
standard) 128-bit encryption
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= GPON type B OLT dual homing
= Smart link and monitor link for the network with dual upstream

channels

Flexible network topology

As a multi-service access platform, the MA5600T series support
multiple access modes and multiple network topologies to meet
users' network topology requirements on different environment

and services.

e Fiber

Fiber

e C0aX

Ethernet

QAM

Optical

TN - Rliw] MA5600T/5603T

Optical node

Optical Optical
splitter

EOC head-end

Optical|splitter

Home access
EOC terminal

PC LI

Phone set

Figure 1 Network topology application for
triple play in the broadcast and television industry
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Figure 2 Network topology application for automatic power distribution in the electric power industry

High reliability design

m Adopts 1+1 redundancy backup for the control board and the temperature threshold, and high temperature shutdown are
upstream interface board. supported.

= Provides the lightning-proof and anti-interference functions. m Supports hot swappable for all service boards and the control

m Supports fault pre-warning on the exhaustive (consumed) units boards.
and parts, such as the fan, power supply, and battery. = Provides soft-start circuit, protective circuit, current-limit

m The 1+1 (type B) protection for the PON port and the 300 ms protection, and short circuit protection for the input power
level service protection switchover for the backbone optical of the boards in the subrack to protect the boards against
fiber are supported. lightning strikes and surges.

= Supports main control board in-service upgrade . = Supports GPON type C OLT dual homing.

m Supports high temperature detection to ensure the system = Supports smart link and monitor link for the network with dual
safety. upstream channels.

= The functions of querying the board temperature, setting the
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= With Huawei self-developed GPON chipsets, the maximum power consumption of the 8-port GPON line card is only 51W

= Unique energy-saving bus, the idle service card can be powered off

Technical Specificatio

System performance

m Backplane capacity: 3.2 Thit/s; switching capacity: 960
Gbit/s; MAC address capacity: 512 K

m Layer 2/Layer 3 line rate forwarding

= Static route/RIP/OSPF/MPLS

m BITS/E1/STM-1/Ethernet clock synchronization mode and
IEEE 1588v2 clock synchronization mode

GPON access board

» Adopts the design of 8-port high-density GPON board and
16-port GPON in 2012.

m Supports the SFP pluggable optical module.

m Supports 4 k GEM ports and 1 k T-CONTs.

= Supports a maximum split ratio of 1:128 (class C+ power
module is needed).

= Supports the detection and isolation of the ONT that works
in the continuous mode.

m Supports the flexible DBA working mode, and the low-
delay or high-bandwidth efficiency mode.

Ethernet P2P access board

m Supports 48 FE or GE ports and the SFP pluggable optical
module on each board.
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m Supports the single-fiber bidirectional optical module.

m Supports the DHCP option 82 relay agent and the PPPoE
relay agent.

m Supports Ethernet OAM.

= Supports Ethernet synchronization.

Subrack dimensions (Width x Depth x
Height)

= MA5600T subrack: 490 mm x 275.8 mm x 447.2 mm
= MA5603T subrack: 442 mm x 283.2 mm x 263.9 mm

Running environment

» Operating ambient temperature: —=25° Cto +55° C

Power input

m —48 VDC and dual power input ports (supported)
» Operating voltage range: =38.4V to =72 V
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Growth in today’s broadband applications demand reliable high performance splitters for use within a variety of environmental conditions and packaging
options. A move towards PON’s within the FTTX arena calls for a device offering low insertions loss, linear uniformity and high return loss, our splitters
provide excellent specifications as well as complying to and exceeding Telcordia GR-1221-CORE and GR-1209-CORE standards.

FEATURES APPLICATIONS

- Designed to meet Telcordia standards « FTTX deployments
- Low IL and PDL « CATV networks

« Excellent uniformity « PON’s

« Range of packaging options available = WAN’s

- High specification connectors available

SPECIFICATION

PARAMETERS SPLITTER TYPE (ABS TYPE)

1x2 1x4 1x8 1x16 1x32 1x64 2x2 2x4 2x8 2x16 2x32
Operating Wavelength 1260~1650nm
Insertion Loss (MAX, dB) 3.8 7.1 10.2 13.5 16.5 20.4 4.0 7.4 10.513.9 175

Return Loss (dB) 50 50 50 50 50 50 50 50 50 50 50
PDL (MAX, dB) 02 02 03 03 03 04 020203 03 03
Loss Uniformity (MAX, dB) 0.5 0.7 0.8 1.0 1.5 20 08 1.0 1.2 15 2
Directivity (dB) 55 55 55 55 55 55 55 55 55 55 55
Dimension, Bare type 250um

Length (mm) 40 40 40 50 50 60 50 50 50 60 60
Width (mm) 4 4 4 7 7 12 4 4 4 7 7
Height (mm) 4 4 4 4 4 4 4 4 4 4 4
Dimension, Component type 900um

Length (mm) 60 60 60 60 80 100 65 65 65 70 85
Width (mm) 7 7 7 12 20 40 7 7 7 12 20
Height (mm) 4 4 4 4 6 6 4 4 4 4 6
Dimension, ABS type 2mm & 3mm

Length (mm) 100 100 100 120 120 141 100 100 100 120 120
Width (mm) 80 80 80 80 80 115 80 80 80 80 80
Height (mm) 10 10 10 18 18 18 10 10 10 18 18

Temperature Range (°C) -40 + 80

* all parameters above are tested without connectors.
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Notes:
(1) All measurements were performed at room temperature, at wavelength 1310nm &1550nm.
(2) Coupling losses at the interfaces between the splitter chip and I/O fibres are included.

ORDERING INFORMATION

. . Cable Package Input Output Fibre Lead Length
Configuration| | Wavelength Type Style Connectors Connectors Type Input Lead Length Output /Z

102 | 1x2 | [a] 307 Fglosoum| [al €@° | |a| nNone | |A|  None D(G652D| [1| 1metre | |1 1 metre
1550nm ribbon

104 | 1x4 | [B|1310/ 199071 lylan0um| [B]72MOU| || E2000/upc | [B] E2000/uPC | [A|G657A [2] 1.5 metre | |2 1.5 metre
1550nm unit

Broadband 2mm 2&3mm

108 | 1x8 ] |C 1260-1650nm cable* module C| E2000/APC | |C| E2000/APC 3| 2 metre 3 2 metre

116 [1x16 c:;nk;llz* D| FC/UPC D| FC/UPC 4| 2.5 metre | (4 2.5 metre

132 |1x32 E| FC/APC E| FC/APC 5[ 3 metre 5 3 metre

164 |[1x64 F| LC/UPC F| LC/UPC

202 | 2x2 G| LC/APC G| LC/APC

204 | 2x4 H| MU/APC H| MU/APC

208 | 2x8 1| MU/UPC I| MU/UPC

216 [2x16 J| scupc | |J| Sscupc

232 |2x32 K| SC/APC K| SC/APC

264 |2 x64 L[ ST/UPC L[ ST/UPC

*Splitters requiring 2mm & 3mm cable will be supplied in a plastic module with flying pigtails.

Other lengths available on request.

EXAMPLE PART NUMBER

[ pc [ 202 || a J[ o || A J[ Ao J[ & [ o J[ 2 J[ 2 J[ 72 |

This part number has created a 1x2, 250um, Ribbon Fibre Splitter at 1310/1550nm with no connectors, 1m G652D pigtails.

Please contact our sales team on +44 (0) 1908 441 121 for further ordering information.

CONTACT OUR SALES TEAM TODAY

Europe: +44 1908 441 100 | sales@optronicsnet.com
Americas: +1 410 242 9026 | sales@optronicsnet.com

Asia Pacific: +86 755 2531 3694 | apac@optronicsnet.com
Middle East & Africa: +971 55 231 4523 | mea@optronicsnet.com
Web: www.optronicsnet.com

Downloaded from www.optronicsnet.com | Information correct as of July 30, 2015 | Optronics reserves the right to make changes to the product specifications in this datasheet at any time without notice.
All content © Optronics 2015
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(77 7 HO N E°_ zNID 2600:Series Indoor GPON ONT
: 262@P, 2625A, 2625P, 2628A, 2628P,
648P, 2648T

GPON ONT for FiberLAN Applications

.r"’__---

Bandwidth Changes EVverytiing B8

[1 Standard ITU G.984 GPON

[l Indoor deployment, but
temperature-hardened for
harsher environments

[1 Extended DC Power Range

[l Triple-Play Services - VolIP,
IP Video, HS Internet
Access

[1 VolP with CLASS 5
Features

Zhone's indoor 2600 Series GPON ONTs are standards-based CPEs
designed for advanced triple-play deployments in enterprise and
hospitality environments. These indoor models in Zhone's zNID product
[1 802.3at PoE

line of ONTSs provide a lower cost alternative to outdoor ONT solutions
while providing unmatched flexibility in deployment.

[J RF Video Output Option
Especially suited for FiberLAN applications, the 2600 Series GPON ONTs
are offered in a variety of models that include an RF Video port,

2 or 4 FXS POTS ports and up to 8 GE LAN ports which can provide
PoE power for attached devices such as IP Phones, PTZ cameras,
wireless access points, and remote switches. Extended operating
temperatures and input voltages allow for creative deployments in areas
and applications not possible with other ONTs.

The 2600 Series GPON ONTs provide the same voice features found on
the 2400 and 4200 Series ONTs. Both MGCP and SIP are supported for
direct connection to a VoIP Softswitch. This flexibility allows the ONTs
to work in nearly all Telco networks, with interoperability support for a
broad array of Softswitches.

The four or eight GE LAN ports can be separated into different services
allowing the configuration of dedicated ports for IP video and data for
one or more customers. Unique VLANs may be configured per customer

to ensure full isolation of each customer’s data traffic.
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Fiber-to-the-Desktop Example

LAPTO® OF DESKTOR P

- +—
Zhone zNID
—— 2648T
' Indoor ONT
IP PHONE
(CATS)
ETHERMET
IP PHOHE . GPON Uplink

(CATE)
ETHERIET

-
TO

PASSIVE

SPLITTER

[CATS)

ETHERMET

- 8 PoE Ports, serving 8 Desktops per ONT
- 120W max PoE per ONT
-4 POTS Ports (FAX machine, legacy phone)

The 2600 Series GPON ONTs are ideally suited for Fiber-To-The-Desk
applications where several attached IP Phones can be powered directly
from the ONT’s four PoE GE LAN ports. Because up to four POTS ports
are also available on the same ONT, legacy FAX machines, modems and

analog phones can be conveniently connected.

With its extended power input range of 12 to 54 VDC standard on all
2600 Series ONT models, new Fiber-To-The-Room applications are now
possible where a single, centralized 48 VDC supply in a basement or
closet can power all of the ONTSs in an hotel or apartment complex using
existing telephone or ethernet wiring, without suffering excessive IR
losses. Delivering high speed data, voice, and television to each room

throughout the complex regardless of distance, just became easier.

Tesis publicada con autorizacion del autor

No olvide citar esta tesis




TESIS PUCP

PONTIFICIA
UNIVERSIDAD
CATOLICA

DEL PERU

EEQ\H——ER______\\-————————Ij__; =3 :
) 2 Series Indoor GPON ONT

Tesis publicada con autorizacion del autor

No olvide citar esta tesis

The temperature-hardened

for harsher environments such as unheated but weatherproof outside
enclosures, or mounting under a roof in areas that are not temperature
controlled. Other indoor ONTSs are not rated to operate in such

conditions.

The 2600 Series GPON ONTs can be either wall mounted inside the home
or placed freestanding on a desktop, and can use the same optional fiber
tray as the 2400 Series ONTs. A variety of battery backup options are
available for maintaining lifeline services during AC power outages

Flexible management means the ONTs may be provisioned using the

same intuitive Web interface and CLI as the 2400 and 4200 Series ONTs,

as well as through GPON-standard OMCI, and the Zhone Network
Management System (ZMS) using Unified Service Provisioning (USP).
Software upgrades and configuration backups can be handled automatically
by the ZMS using the CPE Manager feature. Management using a TR-069
compliant ACS will also be possible.

Zhone provides the complete PON solution: ONT, OLT, splitter, EDFA, RF
Transmitters, and cabinet solutions are available from Zhone allowing
our customers to buy a complete and fully tested solution from one

trusted source.
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Technical Specifications
Dimensions

= Complete Enclosure
= 1.5in.Hx10in. Wx6.5in. D
s 3.8cmHxXx254cmWx16.5cmD

Weight
= 1.0-1.2LB (0.45 - 0.54 kg)

Power

u 12-54 VDC (non-PoE models)

» 48-54 VDC (PoE models)

= 100-240 VAC 50/60 Hz (AC Adapter)

= Max Power (ONT only): 20W

= Max PoE Power for attached devices: 120W

Interfaces

= GPON
- SC/APC connector
- ITU-T G.984 compliance (at levels down to -25
dBm)
= GPON Tx
- 1310nm optics
- DBM (Differential Burst Mode)
- Upstream data rate: 1.25 Gbps
- Launch Power: +0.5 to +5.0dBm
= GPON Rx
- 1490nm optics
- APD/TIA CW Mode
- Downstream data rate: 2.5 Gbps
- Receiver sensitivity: -28dBm
- Input power overload: -8dBm
- Input damage level: +5dBm
= RF Video Rx
- 1550nm optics
- Usable input power range: -8dBm to +2dBm
- Input power overload: +2dBm
- Input damage level: +5dBm
= Ethernet
- RJ-45 connector
-4 or 8 x 10/100/1000 Base-T ports, all of which
can support PoE
- Meets IEEE 802.3 specifications
- Auto-MDI/MDIX and auto speed supported
= POTS
- RJ-11 connector
-0, 2 or 4 FXS ports
- 2 Y-adapters included for 4-port models
= RF Video Output Port
- 1 x F-Type connector
- RF output impedance: 75 ohms
- RF output level: 17dBmv minimum
- RF passband: 47 to 1002 MHz

Standards Support

= GPON
- ITU-T G.984 compliant (at levels down to -25
dBm)
= PoE
- 802.3at compliant (30W max per port, 120 W
max per ONT)

Voice Support

SIP (RFC 3261)

= MGCP

Codec: G.711 (u-law and A-law), G.729B, G726
DTMF dialing

5 REN (total) per ONT

Echo cancellation

Voice Activity Detection and Comfort Noise
Insertion

Caller ID, Call Waiting, Call Forwarding, Call
Transfer, Three Way Calling, Distinctive Ringing
G.711 fallback for FAX

T.30 and T.38 FAX

DHCP client or static IP configuration
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Protocol Support

= GPON
- Fully ITU-T G.984 compliant framing
- 32 T-CONTs per device
- 32 GEM Ports per device
- Activation with automatic discovered SN and
password in conformance with ITU-T G.984.3
- AES-128 Decryption with key generation and
switching
- FEC (Forward Error Correction)
- 802.1p mapper service profile on U/S
- Support for Multicast GEM Port QoS
- Ethernet bridging/switching per IEEE
802.1d/802.1q
- Traffic management (priority queuing and
traffic shaping)
- QoS with support for IEEE 802.1p + DSCP
VLANS
- Per port IEEE 802.1q VLAN ID processing
- VLAN tagging/untagging
- VLAN Stacking (QinQ)
- VLAN Switching
= [PTV
- IGMP v2 Snooping
- VLAN support
= layer 2
- 802.3n flow control
- Automatic MAC learning and aging
- Support for up to 4,096 MAC addresses for RG
traffic flows
- Broadcast storm control
= |P Routing and Firewall
- PPPOE
- NAT/NAPT
- port forwarding
- DHCP Server
- DNS Proxy

Management

= OMCI

= Web Ul

= CLI

= SNMP

= TR-069

= USP (Unified Service Provisioning)

Regulatory Compliance

= CE
L] UL
s FCC part B

Operating Requirements

= Temperature: -40°C to +60°C
= Humidity: 5% to 90% RH, non-condensing
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ZNID-GPON-2608T-xx

ZNID-GPON-2624A-xx

ZNID-GPON-2624P-xx

ZNID-GPON-2625A-xx

ZNID-GPON-2625P-xx

ZNID-GPON-2628A-xx

7ZNID-GPON-2628P-xx

ZNID-GPON-2628T-xx

ZNID-GPON-2644A-xx

ZNID-GPON-2644P-xx

ZNID-GPON-2645A-xx

ZNID-GPON-2645P-xx

ZNID-GPON-2648A-xx

ZNID-GPON-2648P-xx

ZNID-GPON-2648T-xx
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door GPON ONT

Indoor GPON ONT, 0xPOTS, 8xGE(PoE); xx = 00 (none), NA, UK, EU power supply

Indoor GPON ONT, 2xPOTS, 4xGE; xx = 00 (none), NA, UK, EU power supply

Indoor GPON ONT, 2xPOTS, 4xGE(PoE); xx = 00 (none), NA, UK, EU power supply

Indoor GPON ONT, 2xPOTS, 4xGE, RF Video; xx = 00 (none), NA, UK, EU power supply
Indoor GPON ONT, 2xPOTS, 4xGE(PoE), RF Video; xx = 00 (none), NA, UK, EU power supply
Indoor GPON ONT. 2xPOTS. 8xGE: xx= 00 (none), NA. UK. EU power supplv

Indoor GPON ONT. 2xPOTS. 4xGF(PoF) + 4xGF: xx = 00 (none). NA_ UK. FU nower sunblv
Indoor GPON ONT, 2xPOTS, 8xGE(PoE); xx = 00 (none), NA, UK, EU power supply

Indoor GPON ONT, 4xPOTS, 4xGE; xx = 00 (none), NA, UK, EU power supply

Indoor GPON ONT, 4xPOTS, 4xGE(PoE); xx = 00 (none), NA, UK, EU power supply

Indoor GPON ONT, 4xPOTS, 4xGE, RF Video; xx = 00 (none), NA, UK, EU power supply
Indoor GPON ONT, 4xPOTS, 4xGE(PoE), RF Video; xx = 00 (none), NA, UK, EU power supply
Indoor GPON ONT. 4xPOTS. 8xGE: xx = 00 (none). NA. UK. EU power supplv

Indoor GPON ONT. 4xPOTS. 4xGE(PoE) + 4xGE: xx = 00 (none). NA. UK. EU power supplv

Indoor GPON ONT, 4xPOTS, 8XxGE(PoE); xx = 00 (none), NA, UK, EU power supply

Zhone Technologies, Inc. For more information about Zhone and its products, please visit the Zhone Web site at www.zhone.com
7195 Oakport Street or e-mail info@zhone.com

Oakland, CA 94621 Zhone, the Zhone logo, and all Zhone product names are trademarks of Zhone Technologies, Inc. Other brand and product names are
1510.777.7000 trademarks of their respective holders. Specifications, products, and/or product names are all subject to change without notice.

. Copyright 2015 Zhone Technologies, Inc. All rights reserved.
ZHONE www.zhone.com
13 Aug, 2015 11:20:00
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Datasheet for Optronics 9/125 ITU-T G.657A Reduced Bend Sensitivity Singlemode
Optical Fibre

Description

Optronics specification for standard 9/125 ITU-T G.657A reduced bend sensitivity
singlemode optical fibre. Optronics ITU-T G.657A optical fibre is ful y compatible ITU-T
G.652D optical fibre. Cabled values are given where appropriate. Al fibre parameters
meet or exceed the following requirements:

e |TU-T G.652D

e |TU-T G.657A

e |EC 60793-2-50 type B1.3 and B6.A

e |SO/IEC 11802 OS-1

e INSI/ICEA S-87-2-50

e Telcordia GR-20-CORE
Applications

e The fibre is ideal for installation under tight bend conditions in CATV and FTTH
networks.

¢ Incorporates all the features of ITU-T G.652D optical fibre including Low Water
Peak (LWP) benefits, 1 Gb/s up to an indicative 5 km in data networks and
supports ATM, SONET and WDM technologies.

e AllITU-T G.657A Optronics cable constructions including FTTH tight buffered,
loose tube and ribbon.

e Supports high speed multi channel video, data and voice services in metropolitan
and access networks.

Specification

Parameter Unit Value

General Characteristics

Low bend sensitivity Singlemode optical fibre
with doped silica core and silica cladding. Dual

layer UV cured acrylic resin primary coatings.
Geometrical Characteristics

Mode field diameter at 1310 nm um 9.0+04
Mode field diameter at 1550 nm um 10.1+£0.5
Cladding non circularity % <0.7
Cladding diameter um 124.8 £ 0.9
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Cladding non circularity % <0.7
Coating non circularity % <6.0
Core/cladding concentricity error um <05
Coating/cladding concentricity error um <12
External diameter (uncoloured) um 245+ 10
Fibre curl radius m 24
Transmission Characteristics
Maximum attenuation fibre @ 1310 nm dB/km <0.35
Maximum attenuation fibre @ 1383 nm dB/km <0.35
Maximum attenuation fibre @ 1550 nm dB/km <0.21
Maximum attenuation fibre @ 1625 nm dB/km <0.23
Maximum attenuation cabled @ 1310 nm dB/km <0.38
Maximum attenuation cabled @ 1550 nm dB/km <0.25
Maximum attenuation cabled @ 1625 nm dB/km <0.28
Typical attenuation cabled @ 1310 nm dB/km <0.34
Typical attenuation cabled @ 1550 nm dB/km <0.19
Typical attenuation cabled @ 1625 nm dB/km <0.25
Chromatic Dispersion @ 1310 nm (ps/nmekm) §3.0
Chromatic Dispersion @ 1550 nm (ps/nmekm) §518.0
Chromatic Dispersion @ 1625 nm (ps/nmekm) §22.0
Cabled cut off wavelength Accf nm <1260
Zero dispersion wavelength AO nm = 1300
<1322
Zero dispersion slope SO at AO ps/(kmz.km) <0.090
Polarisation Mode Dispersion (PMD) (ps/Nkm) <0.2
Fibre irregularities point and whole length @1310 dB <0.05
nm & 1550 nm
Group refractive index @ 1310 nm 1.466-1.467
Group refractive index @ 1550 nm & 1625 nm 1.467-1.468
Environmental Characteristics
Fibre temperature dependence -60 C to +85 C dB/km <0.05
Fibre temperature and humidity cycling -10 C to dB/km <0.05
+85°C. 98% R.H.
Fibre watersoak dependence 23 °C for 30 days dB/km <0.05
Mechanical Characteristics
Proof test fibre strain for 1 second equivalent % 1
Bending dependancel00 turns 50 mm diameter dB <0.05
1550 nm and 1625 nm
Bending dependancel0 turns 30 mm diameter
1550 nm dB <0.1
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Bending dependence 10 turns 30 mm diameter

1625 nm dB <0.3
Bending dependence 1 turn 20 mm diameter

1550 nm dB <0.1
Bending dependence 1 turn 20 mm diameter

1625 nm dB <05
Bending dependence 1 turn 15 mm diameter

1550 nm dB <0.25
Bending dependence 1 turn 15 mm diameter

1625 nm dB <1.0
Typical mean coating strip force N 1to3

- Standard OTDR testing wavelengths,
Testing at 1625 nm upon request VW 1/09 V1.0
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Roseta para fibra 6ptica

Esta formada por tres elementos:

e Base: En la base se ubican 5 posibles entra-
das de cable de fibra, dos en la parte inferior
izquierda, una en el lateral derecho, una en la
parte superior derecha y otra en la parte trasera.

* Laentrada de cable inferior izquierdo se
suministra abierta, con un protector pasacables

montado. \
®

» Elresto estadn precortadas para su facil apertura
en caso de necesidad.

* Laentrada de cable posterior se utiliza en el
caso de montaje de la roseta sobre una caja de
pared empotrada.

* En la parte inferior derecha se pueden instalar
hasta dos adaptadores SC/APC.

e Bandeja: Es el elemento batiente y desmonta-
ble, que rota en su eje vertical sobre la base,
que se utiliza para el almacenamiento de la fibra
sobrante.

¢ Permite ademas la colocacion de uno o dos

empalmes de fibra mecanicos o de fusion. La roseta de abonado para fibra AM-RO- 10 es el punto terminal 6p-
. . .. . tico que permite efectuar la terminacién y el acondicionamiento del
¢ Tapa: Se fija a la base mediante presion y dispo- ™ A tid de al domicilio del client 0
ne de un tornillo de cierre precintable mediante = e_op 160 e.z’acome 1da que accle .e at domicitio ae c_len & en.e a
una etiqueta se ubica la fusién o empalme mecanico entre la acometida exterior y
la fibra interior, finalizando el cable en un conector tipo SC/APC.

La conexidn de esta roseta con la ONT del cliente se realiza mediante
un cable con conectores SC/APC en ambos extremos.

Permite el almacenamiento de hasta dos conectores 6pticos y dos
empalmes.

La roseta se fija a la pared mediante tornillos, directamente o sobre
una caja empotrada existente.

DATASHEET

C/ Marconi, 3 PTM Tres Cantos 28760 Madrid. Tel: +34 91 724 30 00 Fax: +3491 724 30 10
www.grupoamper.com
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CARACTERISTICAS

* Diseno compacto y atractivo

* Permite la entrada de cables por sus la-
dos: inferior, derecho, superior o posterior

* En todas las fibras almacenadas se respeta
el radio de curvatura minimo de 20 mm

* Admite el cambio de sentido de giro de la
fibra en la bandeja

* Admite el montaje de fibras ya soldadas
sin necesidad de cortes

* Puede suministrarse, opcionalmente, con
un pigtail de fibra preinstalado con su
adaptador SC/APC

* Incluye un tornillo de cierre precintable
para evitar el acceso no autorizado

» Fabricado en plastico ABS ignifugo segin
la norma UL-94 VO

* Personalizado para cada cliente

Elementos incluidos :  Opciones de suministro
Caracteristicas técnicas * Laroseta incluye montados, 1 .+ AM-RO10: No i.ncluye pigtail ni
goma pasacables : adaptador 6ptico
* 5 posibles posiciones de entrada de cables » 1tapade goma para la entrada * AM-RO10 A: Incluye un pigtail y
. Cable de entrada de 3 a7 mm derecha del adaptador SC/ APC, 1 un adaptador SC/APC

tornillo imperdible de cierre + AM-R010 2C: Incluye dos adap-

El kit de instalacion incluye ad tadores SC/APC sin pigtails
¢ Dimensiones: 105 x 80 x 23 mm mas 4 cintillos, 1 goma pasacables

adicional, 2 tacos con tornillos

para fijacién en pared y la guia de

* Permite la conexion de hasta dos fibras

» Temperatura de operacién: -40°C -70°C

* Humedad: 95%. instrucciones de instalacién
CERTIFICACIONES
INTERNACIONALES
AENOR
R ®R&
g L
mbiental a
DATASHEET r o ot |
Especificaciones sujetas a cambios sin previo aviso 2:%“5%3 ﬁ“ﬁ%mﬁ SS?fﬁw‘?z)g'nb
P! )] P!

C/ Marconi, 3 PTM Tres Cantos 28760 Madrid. Tel: +34 91 724 30 00 Fax: +3491 724 30 10
www.grupoamper.com

Tesis publicada con autorizacién del autor
No olvide citar esta tesis




TESIS PUCP

PONTIFICIA
UNIVERSIDAD
CATOLICA

DEL PERU

Alcatel-Lucent 7360 Intelligent Services Access Manager FX Shelf

RELEASE 4.3

Alcatel-Lucent 7360 ISAM FX shelves are high-capacity access shelves included in the ISAM family of IP access

products. These shelves address the need for mass-market, high-capacity fiber deployments by simultaneously

supporting multiple Passive Optical Network (PON) technologies along with high-density point-to-point services

over a non-blocking future-ready backplane architecture. High-bandwidth service throughput is guaranteed

by backplane technology that enables dual 100-Gb/s backplane connections to each line termination (LT) slot.

FX-16
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With three Alcatel-Lucent 7360 ISAM FX
shelf sizes to choose from, service
providers have maximum flexibility
for deploying in Central Office (CO),
outside plant cabinet or other remote
environments. All Alcatel-Lucent
7360 ISAM FX shelves are ready to
support any future fiber-based access
application with full flexibility for
mixing 10G XG-PON, EPON, GPON and
point-to-point access technologies on
the same platform. As a result, opera-
tors are not locked in to a certain fiber
access technology or shelf density; they
can choose to deploy different options
based on techno-economics, local
regulations or services offered.

For operators with an Alcatel-Lucent
7302 ISAM or Alcatel-Lucent 7330 ISAM
(ETSI) installed base, the Alcatel-Lucent
7360 ISAM FX shelves offer smooth
complementary evolution to an
increased shelf capacity when needed.
All products in the Alcatel-Lucent
ISAM product family, including the
Alcatel-Lucent 7360 ISAM FX, are
supported by the same Alcatel-Lucent

5520 Access Management System
(AMS) and Alcatel-Lucent ISAM
software stream, resulting in lower
cost and time-to-market when
deploying new ISAM technologies.

Features

e High-capacity backplane: 2 x 100 Gb/s
per slot

e Four-slot (FX-4), eight-slot (FX-8) and
sixteen-slot (FX-16) shelfoptions

e Simultaneous support of multiple
fiber access technologies

e High-density 10G XG-PON, EPON,
GPON and point-to-point support

e Residential, mobile and business
applications converge on a single
platform

e |P/Ethernet access platform
supporting Multi-Protocol Label
Switching (MPLS)

e Application and subscriber intel-
ligence to extract more value from
the network
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e High-bandwidth capacity to meet

increasing demand

e Shelf-size options that support every
application in central office (CO) or

outside plant (OSP)

technologies

e Commonality of software, line cards

(FD and FX)

e One ISAM family: Any technology,

any service, any deployment model

Technical specifications

Full service platform

e Multiservice access support
- IPTV services
- Multimedia service

- High-speed Internet access
(HSIA)

- Business access

- Cell-site backhaul G.987.1:
XG-PON1 service requirements

e LTsupport
- 4-port 10G PON line card
- 8-port GPON line card

- 8-port Ethernet PON (EPON)
line card

- 32-port high-density point-to-
point-fiber line card

- Cell site backhaul G.987.1:
XG-PON1 service requirements

e NT support: Alcatel-Lucent ISAM
FANT-F NT

- 480 Gb/s switching matrix
(bi-directional)

- Active-active redundancy

- 4 configurable 10 Gb/s or
1 Gb/s network links

- Small Form Factor Pluggable
(SFP)+ cages

Management

¢ FullymanagedbytheAlcatel-
Lucent 5520 AMS

Eco-sustainability

Product lifetime maximized by
modular, shelf-based concept and
by implementing new features
and functionalities through
remote software download

Power consumption targets CoC
power-consumption limits

Compliant with the European
directive 2002/95/EC on the
restriction of the use of certain
hazardous substances (RoHS)

Product collection and treatment
under Alcatel-Lucentresponsibility
complies with the national laws
on product treatment applied at
the end of life for Wastes from
Electrical and Electronic Equip-
ment (WEEE), implementing the
European Directive (2002/96/EC)

Product-packaging materials are
free from Hydrochloroflurocarbon
(HCFC)

Plastic product-packaging
material is marked according to
1SO 11469, referringto1SO 1043
(97/129/EEC)

Standards compliance
e Environmental
- ETS EN 300 019-1-1 storage —
Class 1.1 weather-protected,

partly temperature-controlled
locations

-ETSEN300019-1-2 transport—
Class 2.3 public transportation

- ETS EN 300 019-1-3 stationary
use — Class 3.1E and Class 3.3
(assuming no condensation
and icing)

-~ GR-63-CORE
- TP76200MP
-~ GR-3108-CORE

for both fiber and copper access

and deployment practices across
the Alcatel-Lucent ISAM shelf types

proven ISAM technology

e Allows multiple service providers to

offer their services over a single net-
work using an open access platform

e Supported by the Alcatel-Lucent

5520 AMS
* Powering Dimensions
- ETS EN 300 132-2 * FX-16
¢ Protection - Height: 600 mm (23.62 in.)

- ITU-T K.20 enhanced and
K.45 basic

o Safety

- IEC 60950, EN60950 Class 1,
AS/NZS 60950.1

- UL/CSA 60950-1-03
- EN 60950-1
e EMC

- ETS EN 300 386 for telecom-
munications center installation
environment

- ETS ES 201 468
- GR-1089-CORE
- FCC part 15 Class A
- EN 55022
e Acoustic noise
- ETS 300 753

Operating conditions

e Operating temperature range:
-40°Cto +652C (-40°F to +1499F)

o Relative humidity: 5% to93%
(non-condensing)

e Over-temperature sensorsand
over-temperature shutdown

Power
e Input
-48/60 V DC nominal

-Fullyredundant power feeding
(branch Aand B)

(~14 RU)

-Width:500mm (19.68in.);
can be used in ETSI-sized
600x300 mm racks

- Depth: 280 mm (11.02in.);
can be used in ETSI-sized
600 x 300 mm racks

o FX-8
- Height: 360 mm (14.17 in.) (8 RU)

- Width: 445 mm (17.52in.);
can be used in 19-in. racks

- Depth: 280 mm (11.02 in.)
o FX-4
- Height: 223 mm. (8.77 in.) (5 RU)

- Width:445mm (17.52in.);
canbeusedin19-in.racks

- Depth: 280 mm (11.02 in.)

e Rack-mountingpitchof25mm
(0.984in.)

Construction based on FX-16
e 16 wire-speed LTslots

* 6410GXG-PON ports pershelf:
4 portsx 16 slots

e 128 GPON ports pershelf:
8 portsx 16 slots

www.alcatel-lucent.com Alcatel, Lucent, Alcatel-Lucent and the Alcatel-Lucent logo are
trademarks of Alcatel-Lucent. All other trademarks are the property of their respective owners. The
information presented is subject to change without notice. Alcatel-Lucent assumes no responsibility for
inaccuracies contained herein. Copyright © 2011 Alcatel-Lucent. All rights reserved.

CPG1076101175 (01)
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1xN 2xN PLC Splitter Modules Datasheet Fibre

Fibre Optic Connectivity Solutions

Introducing range of high performance splitters loaded into a variety of management products to include 19” rack mounted panels and LGX
modules. A move toward PON's within the FTTX arena calls for a device offering low insertions loss, linear uniformity and high return loss, our
splitters provide excellent specifications on all of the above as well as complying to and exceeding Telcordia GR-1221-CORE and GR-1209-CORE

standards.
- Designed to meet Telcordia standards PARAMETERS 1X4 1X8 1X16 1X32 1X64 2X4 2X8 2X16 2X32
+ Non-standard housing options available Operating
- Low IL and PDL Wavelength 1260~1650
= Excellent uniformity (nm)
- Range of packaging options available Insertion Loss
= High specification connectors available without
Max 7.4 10.7 13.7 17 21 7.8 114149 18

connector (dB)
Applications (1,2)

Insertion Loss

- FTTX deployments with connector Max 7.9 112 142 17.5 215 83 119154 185
= CATV networks (dB)
= PON'’s LGs5
. WAN’s Uniformity (dB) M2 06 09 12 17 25 15 15 2 25
Polarization
Dependent Max 0.2 0.3 03 03 04 02 04 04 04
Loss (dB)
Return Loss .
(dB) Min 55
Directivity (dB) Min 55
G652.D or
Fibre Type G657A1 or
G657A2
Connector Customer
Type specified
Notes:

(1) Al measurements were performed at room temperature, at
wavelength 1310nm &1550nm.

(2) Coupling losses at the interfaces between the splitter chip and 1/0
fibres are included.

Ordering Information

. . . Package Input Output Fibre
PLC Splitter Modules Configuration| [ Wavelength Style Connectors Connectors Type
Broadband LU 19"
PSM 102 | 1x2 | (A A| fixed | |A] ST/UPC Al ST/UPC D | G652D
1260-1650nm Panel
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2U 19"
104 (1X4 B| fixed | |B| E2000/UPC | (B[ E2000/UPC | |A1|G657Al
Panel
3U 19"
108 [ 1x8 C| fixed | |C| E2000/APC | [C| E2000/APC | |A2(G657A2
Panel
1U
Ultra
116 [1x16 D[.. . D| FC/UPC D| FC/UPC
Slimline
Panel
1U
132 (1x32 E| Pivot | |[E| FC/APC E[ FC/APC
Panel
164 [(1x64 F e F| LC/UPC F[ LC/UPC
Module
202 | 2x2 G| LC/APC G| LC/APC
204 | 2x4 H| MU/APC H| MU/APC
208 | 2x38 I{ MU/UPC I[ MU/UPC
216 |2x16 J| SC/UPC J| SC/UPC
232 |2x32 K| SC/APC K| SC/APC
264 |2 x64

Example Part Number

L psm || ue J[ a || A J[ e J[ & || © |

This part number has created a 1x16, 1U 19" fixed panel with LC/APC connectors, using G652D fibre.

SCAN QR FOR PRODUCT PAGE =
Further Information

- For additional information please contact your sales representative

« Downloaded from http://www.fibrefab.com/products/passive-components/1xn-2xn-plc-splitter-modules/

- FibreFab reserves the right to make changes to the product specifications in this datasheet at any time without notice
« Information in this document is correct as of July 30, 2015

Europe Americas Middle East & Africa Asia Pacific

= +44 (0) 1908 441 144 = +1 410 242 9026 = +971 4 443 0168 = +86 755 2561 3694

- sales@fibrefab.com » sales@fiberfabinc.com = mea@optronicsnet.com - asia@fibrefab.com

© FibreFab 2015

Tesis publicada con autorizacion del autor

No olvide citar esta tesis




TESIS PUCP

G4201 GPON ONT

Enablence delivers world class, deployment-proven
Fiber-To-The- Premises (FTTP) optical access
solutions, enabling our customers to deploy next
generation triple and quad- play networks immediately.
Whether our customers are deploying a new network or
evolving their legacy networks to next-generation
industry standard GPON technologies, our
comprehensive architecture allows service providers to
compete more effectively and ensure a scalable next-
generation network that will support emerging, bandwidth intensive services and applications for
decades to come.

The G420i is a next-generation Passive Optical Network (GPON) Optical Network Terminal (ONT)
with built-in VoIP and Residential Gateway Functions. It is a cost effective solution for point-to-
multipoint; fiber-to-the premises network architecture in which passive optical splitters are used to
allow a single optical fiber to serve multiple premises. Compliant with the ITU-T G.984 GPON
standards, the device supports maximum downstream rates up to 2.5Gbps and upstream rates up to

1.25Gbps.
FEATURES APPLICATIONS
e ITU-T G.984 GPON compliant e IGMP support for IPTV e Residential Voice and Data
- , applications Services
e Supports transmission distance
up to 20km e Four 10/100 Ethernet ports e Small Business Voice Data
e Dual wavelength: Tx at 1310nm e Flexible VLAN tagging Services
and Rx at 1490nm support e Open Access Network
« Standards based OMCI (ONT « Full Residential Gateway Architectures
Management and Control Feature Set
Interface) remote management « Two analog POTS ports
e Quality of Service for traffic supporting SIP, H.248, and
prioritization and bandwidth MGCP protocols
management

www.enablence.com
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SPECIFICATIONS

GPON Compliance

e (.984.1 General characteristics

e (.984.2 Physical Media Dependent (PMD) layer specifications
e (5.984.3 Transmission convergence layer specifications

e (5.984.4 Management and control interface

Management

e  Full Provisioning and Management using Enablence EMS
e SNMP

e OMCI

e TR-069

e Telnet

Residential Gateway Features*

e NAT, static routing and RIP-1/ 2

¢ Universal Plug and Play (UPnP) compliant
¢ Dynamic Domain Name System (DDNS)

e Virtual Server and DMZ

e SNTP, DNS relay and IGMP proxy

e  Built-in NAT Firewall

e Stateful Packet Inspection (SPI)

e DoS attack prevention including IP Spoofing, Land Attack,
Smurf Attack, Ping of Death, TCP SYN Flooding, etc.

e Packet Filtering - port, source IP address, destination IP
address, MAC address

e URL Content Filtering - string or domain name detection in
URL string

For more information

visit www.enablence.com

Rev.ENA-DS-0311
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VolP

Compliant with SIP, H.248, and MGCP standards
SIP extensions

G.711 A/p law, and G.729 Audio CODEC standards
FAX Transmission: T.38 fax relay, G.711 passthrough
Telephony Features: silence suppression, Voice
Activity Detection (VAD), Comfort Noise Generation
(CNG), G.168 echo cancellation, packet loss
concealment

e Call Waiting, Call Transfer, Call Hold, Call Forward,
Speed Dial, Direct Inward Dialing (DID), Do Not
Disturb (DND), Caller ID, Call Detail Record, Call
blocking*3, 3-way conference*3, Meeting Room*

HARDWARE SPECIFICATIONS
Interfaces

e  WAN: SC/APC GPON port

e LAN: 4 x10/100Mb Ethernet ports with auto-crossover
(MDI/MDI-X) Switch

e Telephone: 2-port FXS via RJ-11
e Factory default reset button

e Power jack

e Power switch

Physical Specifications

e Dimensions: 9.04" x 6.10" x 1.69" (229.5 x 155 x
43mm)

e Power Requirements: Input: 12V DC, 1.2A

Operating Environment

e  Operating temperature: 0 to 40 °C

e Storage temperature: -20 to 70 °C

e Humidity: 20 to 95% non-condensing

Notes:
Specifications on this datasheet are subject to change without

*Residential Gateway features available in a future software
release

©2011 Enablence Technologies Inc. The information presented is subject to change without notice. Enablence Technologies Inc. assumes no responsibility for changes or inaccuracies

contained herein. Copyright © 2010 Enablence Technologies Inc. All rights reserved.

2 « www.enablence.com
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La historia del Grupo Furulaws comenzo hacs

130 anos, &n Japon. Desde entoness, €l grupo s A FURUKRLUH

transformd &n una torporacion mundial ton attividad as
==  ELECTRIC GROUP

divarsificadas an los segmentos de metalas, metales lones,
teletomunitaciones, sistemas automotores ¥ EnErg,
entre otros. Furukaws poses una red internacional de industrias an paises de Asia, Morteamério,
Europa, Africa y América Latina.

En 2{MM, l empresa Optical Fiber Solution (OF5) — dal grupo Lucent Technologies — fus adquirida
por &l Grupo Furukaws, que asi pasd 3 sar OF5 A Funukawa Company. Esta unidn dio lugar al
natimignto de uno de los mayores fabricantes mundiales de fibras opticas. Hoy la compafi s
propigtaria de las principales patentes ecistentes en & mercado, como ks fibras monomoto
MNED (Mon Zero Disperson), las ZY¥FP (Zero Yyater Pealk) v ks fibras moltimodo optimizadas

(DWIDMEILDMMF:]. r
'
Furukawa Industrial I‘I-L__j I';|

Liderazgo y pionerismo en el mercado brasilero.

Furulzrwa initid sus actividadas an Brasil, en 1974, 4 través de Furoleowa Electeic Coo Lid, £on una
unidad industrial de cables eléctrieos en Lorena, San Pablo v, en 1977, inaugurd una de las meds
modarnas fibricas de tables telefonitos en Curitibe.

Desde entonees, 4 tompania imdrtic fusrtemente en investigacion, sfirmdndose como tentro da
excelensia capazr de ofrecersolutiones comp letas adapta das a s mds d e rsas necesidad a5 eneleampo
de su espetialidad: infragstroctura de redes de telecomunitacionas ¥ teenologia de b informadion.
Ahora, gn 2014, complets Hl afios de actividad.

1995
1997 Soluciones Completas pai
Comienza do la Fabricacion de Fibras Opticans on Guritibs o Imagen (Linoa FGS « Fur
150 14001 - Gertificacion en Politics Amblental O

', 1991
19498 Fabiri
Pragrama Furukawa Contified Prafessiconal L Reoday

r Q" wn® -:
s o Inicia de lan @ 40
L £y, - Actividades on Brasil 3 IS0
%nm dol E-bius @ 0 e

“‘Elo Con Mbmﬂ-m o @" i
; ; mf Inauguracion de la Pabrica de O :?E:“
Inauguracion de la M lmp# Y Cahles para Telecomunicaciones 1982 “:: R
Laberotories de P-muhinmuiﬂu PR @ ®n Curftiba - PR plonera on la 2
Dasarralla de la Uq-'f_h o Cablos kDSL Fabricackon do Cabies
para Telecomunicaciones % Electranioos pars Infarmati
o ir".‘ .
2002 e
Exportascion de la Lines de Cablos LAM '@ =
(Redes Locales) para los Estados Unidos
20
2007 [
2004 %ﬂt 1% Proyecto FTTH e
@ Cablen (Fiker-Te-The-Homa)  Cal
Laneamiants do Is Entrusturans i s wll i
Limves 64::1;-:_‘::::5 Dala Conter Linen de Cables ¥
Ebeiturads O Industriall Opticos Premises

O—30
Hugwa Fabrica de Fibras Opticas: o
BPF - Sociedad Productons de Fibros Opticas

Certificaciones &tmwﬂhm Lsboratomes §

ETL Teating Labarataries, Ine.
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Furulcawa Brasil
Fortaleciendo la marca en nuevas fronteras.

Ampliar | partitipation international ton solutiones tompletas para
infragstructura informatica ¥ teletomunicationas a5 €] foto de Furulawa,
adetudndose 1 las necasidades de cada pais en que actia.

En Brasil, Furulawa &5 lider absoluto en sableado estructurado ¥ en
infragstructura d& redas opticas. En el mertado ecarno, las perspeotivas da
tretimignto pars &l futuro siguen siendo promisoras principalments para
EEE Sudamérica, donde saciste una gran demanda de redes de comuonication
Carbrot e wanzadas ¥ servicios multimedia de alta welocidad, tanto &n ambigntes
i ] tomartiales tomo residentialas.

Con una participation craciente en los printipalas eventos internacionales, la
mars Furulerwa se fortalese ain mds ¥, mediants su equipo de axportation,
aufmienta |4 tertani on sus distriboidores & integradores 3 traves de
capacitationes prasenciakes, webinarios, reuniones ¥ visitas. Son acciones
integradas quavan mils alld de la calidad teenologioa ¥ privilegian la ateneion
en Brasil Amdérita Latina ¥ £n todo € mundo.

2014

Inawguracian de la
ra Woz, Datos Fabrica en Calombia
ukawia Gabling System) {FIE) C

2013
Inauguracion dol Centro do Diatribucién an Colombia
Unidad de Fibra Gptica Furnkawea Indusirial S48,

feaion db Cabley pars Fitial Soracaba
+ Locales Nusva Unidad de Praduceién Cablon OFGW y Amph
da la Capacidad de Produceion da Cables Opticas
o (Curitita | PR v
FO0L- 1 Empearn Inicio de tas Operaciones du la ESS o
scomunicacian Certificada Engonharia do St # Seligdes (Curitiba - P}
A3 Fabericmo b 20132
s Gplices inicis de los Operacianss de Furukswn

Cables y Accenorios (FCA) en Curitiba | PR
Lantaminnio do lox Eobles OpHcos
Tatalments Secon

2010
Proyectos de Red
Optica (FTTx) para

Ciusdad Digital en gﬁ*f‘
o8 2008 Brasil y Exterlor Adguinlsion de la Empross
HRurEC N Tall Froo (08040} M en Sho Pauls (5P
1 Fabrica de o0 0 Paines de Contro de Distribucion en Curitibs
ales Gpticas Amdries Lathng
argenting /
p O
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Investigacion y Desarrollo
Tecnologia en constante evolucidn.

Laboratorio Component Level

Unieo en Brasil, aste laboratorio realiza prosbas v andlisis
de produttos de atoerdo ton las normas internacionales,

posibilitand o mayor agilidad ¥ eficiensia en su desarrollo.

Campo de Pruebas

En este ambiente s& reproduten las conditiones realss de

instalacion de tables ¥ aceesorios. Esto permite garantizar b eficatia de la
tecnologia ¥ la conformidad con normas locales & internationales antes dal
lanzamignto al marcado.

Garantia Extendida
Calidad garantizada por mucho m as tiempo.

e Furulawa fus kb primera empresa de
mmuzsmm Brasil que ofrecit la garantia extendida
de I3 a 25 afps, lo que asegura la
tonfiabilidad ¥ calidad de los materiales
utilizados, asi tomo los sarvicios da
FLIRLICAWSA CARLING SYSTEM instalation de sus tanales avtorizados.

Calidad Com probada

Furulessa dedica permanente atencion a la salidad en todas ks stapas de su
proteso produttivo. Ese rigor le valio a la empresa importantes certificados
nationales & intarnacionales.

Filiacion 4¥IEEE @\'&ICSI
Furuloawa tambign tiena e
participation activa &n

los printipales organos ¥

tomités del area. (TM

FTTH

COUMITIL LaThns
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Logistica "
Red de canales | s\, ;r
estratégicamente &=
posicionada.

| Unidadea induatriaka
-3 brul=ia

ﬁi -1 nk=rmckenaka

Crnirea de Cayn ckackin Autorizuk
- 13 Braalkdea

-9 nrmeknik:
L

Crenbrea de Datrbuckn
-2 brul=ica
3 -1 ni=rmckenaka

| venkas repenala
o - 10 Braalkfaa
R L R Y

@' Furueawa Selution Prostder (topradera)

Dirbudema
=21 bralkfma

i
[ S I A

EZ
® gzl de abtema yacldens

A través del portal wansefurulswa comebe, 2 1 'T,f- ity -y
empresa garantiza la prestacion de servicios ¥ - B e

- i s i 5 - sy - Lt
herramientas de comunication que facilitan los y / Wemirs 1 g
negotios de sus tligntes. Para parmitic &) contatto =t
diratto, opera la Central de Atension al Cligntes. e—

Capacitacion
Experiencia al servicio de la calificacion.

Furulezaas desarroll programas ¥ tursos aspediales orientados a
profesionales del mercado &n los tentros de capatitacion autorzados

que tiene &n los principales estados de Brasil ¥ en diversos paises de M LAh LAl
Amérita Lating ¥ tambign otros tursos hechos &n kb Planta Industrial de PomALiT o AeprEICRLT
Curitiba. v

Data Cabling .

System Fibras Opticas
Introduseion al drea del  Programa de Capacita 2 los Contampla contaptos,
tcibleado estructurado formacion profesional  profesionales para modos de transmision,
de redas, presantando en cableado la glaboracion ¥ aplicationas, enmigndas
tonteptos fundamentales  estructo rado, distribrusion de las ¥ meditionas de fibras
o dirigign do que abarea desde redes de tablaado Dptitas, tapatitando
profesionalas de dreas los fundamentos ¥ sentros de datos, 1 los profesionales
afines &n la formatian basitos hasta las analizando una para tomprender

ton tompetendia téenica  dltimas tecnologias sttuation real ¥ totalments &l sistema.
para la instalation &n ¥ pErspettivas med fnte teenicas ¥

sistemas de cableado en sistemas de metod ologias de las

estrutturado. tomunitation. normes AMNSIITIA,

ﬂ
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Responsabilidad Socioambiental
Evolucion de productos, de las personas y
de la manera de pensar.

Las politicas sosicambientales que practica Furolawa d emuestran su £ompromiso
ton b tonstruction de una sotiadad avolutiva y sustentable. El retonotimignto de
esta tondutta legd ton titulos tomo &l Certificado 150 1402004 de Gestion
Ambigntal, otorgado por Underwreiters Laboratories de Brasil (LL) a2 b unidad
industrial de Curitiba.

Bugnos sjamplos son el recichje interno de residuos ¥ los ‘ 1
tabyles Lead Free. Libres de metales pesados los cablas I
L5FH (Low Smole Zero Halogen) usan tomponentes sin W
halogenos, lo que contribuye a la bap emision de gases toxitos

¥ humo. Toda esa linga de cablas redibio 21 "5ello Verde"” &n sus

Ehvakes.

Programa .
green it
El Programa Green IT, que funtiona desds agosto de 207, permite que el
tlignte, al actualizar su infrasstructurs de red por ona de Oltima generacion da
Furulcos, obtenga tambign 2 seguridad en € tratamiento da tables ¥ accasorios
d& tonectividad retirados (independientemants del fabricants) £n ese proteso de
attualmation tecnologica. Bl material &5 retirado por Furoleess, recibe tratamiento

¥ &5 destinado 4 empresas que lo otilizan como materi prima para aplicationes en
otras indostrias x de g5 forma, se evita que dane &l medioambiente.

Responsabilidad Compartida

Con el programa Green |T, Furulewa contribuye a disminoie B otilzacion de
retursns no renovables, ahorrando anergia y recursos naturales ademds de proteger
€l ambignte de materialas notivos para B naturalers ¥ [a salud homana,

Cuando el tlisnte participa €n &l Programa, s& prasenta un sdleulo estimado ton
datos de la conseracion ambiental penerada madiante el reaprovechamignto de los
miateriales recogidos.
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Trabajando por un Mundo Mejor

Ademds de b evolution d& |4 teenologia, Furulepss también 5 otupa —y £on
mutho vigor— de provectos que tontribuyen al progreso da las personas ¥
de b sociedad en qua viven.

En intarateion ton diverss comunidadas, [a empresa desarroll el programa
Formandao Mifios para al Futuro, apoyando iniciativas como el refusreo
estolan edutacion ambiental actividades culturales ¥y &l desarollo de
valores £ticos ¥ morales. Junto ton tolaboradores ¥ ton las comuonidadas,
estimula o edusacion ¥ formacion profesional, promoeve o inglusion
digital, proportiona becas, apoya b practica de deportes auspitia atletas €
implemanta £l programa Menor Aprendiz.

Reconocimiento y Logros
Premios y certificaciones dan testimonio del
exito

* Destaque doAno - Anoirio Teletom

* Prémio Consumid or Moderno de BExcalEncia em Servigos 2o Clignte

+ Campedes do Canal pela CRMN
* Prémio PO, por la RT] Magazxing en 10 Categorias

4 ) ™,
B
LI
b1
Y - o
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Tecnologia &

: Su proyecto personalizado.
Soluciones
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Tecnologia
Innovacién y calidad en productos

certificados y reconocidos.

Las tecnologias aplicadas pueden ser seguidas por fibra Sptica o par metilico. El cableado debe
admitir las nuevas tecnologias y servicios futuros, y no solo satisfacer la demanda actual.

Par en Cobre

La norma EIA/TIA 568, de 1991, fue el primer estindar norteamericano para los sistemas
de cableado estructurado. En 1995, la norma sufrié la primera revision y pasé a llamarse
EIA/TIA 568 A, y en mayo de 200! la segunda, transformandose en 568 B. Una nueva
revision estd en vigor y recibié la nomenclatura EIA/TIA 568 C.Todas estas normas se
basaron en el estandar ISO/IEC 11801, revisado en 2002,

Estas normas tienen como objetivo proveer un sistema de cableado flexible y confiable, que
pueda ser utilizado por diversos equipos de distintos fabricantes. Otro aspecto destacado
es la ficil expansion de una red ya existente.

CAT.5e 100 MH:z | Gbps

CAT.6 250 MH:z

500 MHz

Fibra Optica

El cableado optico ofrece alta calidad y gran variedad de protocolos compatibles. En
el estindar Ethernet, el mds popular; la tecnologia 6ptica ofrece mejor rendimiento en
grandes distancias y para tasas de transmision elevadas, superando al del cableado metilico
tradicional. La instalacion en redes locales sigue los mismos requisitos de las normas para
edificios comerciales, centros de datos u hogares.

La tabla incluida a continuacion muestra los tipos de fibras multimodo (MM) disponibles,
considerando las aplicaciones necesarias de la red y el tamafio de sus tasas de transmision:

OM| MM 62,5/125 Standard

OM2 MM 50/125 Standard

OM3 LaserVVave 300

OM4 LaserWave 550 10 Gbps

i
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Fibras Multimodo OM4

MNuevas fibras de alta tecnologia.

Solution Dptica
eon fibras OM4

}" Lonettores
MP O garantizan
transmision de
datos a 1 GBE &n
T tonexiones

La fibra multimodo optimizada para l4ser se tonsidera €] madio prefarencial para
transmision €n redes de alts velosidad. Debido 3 b genaration de velocidadas
de Ethermet de 40 » 100 Gigabit prevista para €l futuro proximo, 2 industria
desarrolld un nogvo tipo de fibra muttimodo, llamado OM4, que ofreserd un
ancho de banda EMB Meffactive modal bandwidth”, tambign fonotido tomo
ancho de banda de ldser) minimo de 470 MHz-kevogn BS0 amy &0 comparasion
+ton MM MHz-ken para OM3.

La fibra OM4 &5 una fibra de 50 pm optimizads pars [4ssr ton ancho de banda
extendido. 5e utilizard para reforzar los beneficios del sistema de costos activados
por WICSELs B30 nm para ks aplicaciones attuales de |y 10 Gbis ¥ para los
futuros sistemas de 4 y HH Ghis.

La fibra OM<4 admite las aplicationes Ethernet, Fibre Channel ¥ DI ¥ &l altants
extendido de 550 metros 2 1 Gh's para batkbones da edificios ultramctensos
¥ backbones de campus de ocension maedia. Con un ancho de banda EMEB de
AT MHz- ki (mds que el doble del requisito de [EEE para 10 Ghis an 300
mitros), |2 fibra OM4 tambign 5 espetialments adetoada para aplicationes de
menor altante, tomo tentros de datos ¥ aplicationes de tomputation de alto
randimignto.

iPor qué as [lamada OM4?

Las fibras multimodo sa identifican ton la designacion OM Coptical mode”) segin
s& destribe en la norma ISOAEC 1B

* DM, para fibra con 2 MHz-lon de ancho de banda OFL an 85001300 nm
[tipamente fibra de 62 5/125um)

* DM, para fibra ton SHMHH MHz-kn de ancho de banda OFL an 85001200 fm
[tipicamanta fibra de SO 1250m)

+ OM3, para fibra optimizada para lser con 50 pm, ton 20080 MHz-keme d2 antho
de banda BEM &n B3} nmy, disefada para transmision de 1} Ghvs

Actualmente, esta evolucion continda ton &l desarrollo de 14 fibra OM4 migntras
la industria s& prepara para la velocidad de 40y 1 Ghv's.
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Fibras Monomodo & Dispersion No
Nula (NZD)

Convencional (G.652.B)

Presentan rendimiento &ptimo y bajo coeficiente de atenuacién en
las bandas de transmision O (1260 a 1360 nm), C (1530 a 1565 nm) y
también banda L (1565 a 1625 nm).

Producidas en Brasil por |a SPF (Sociedad Productora de Fibras Opticas},
en Sorocaba, SP.

“Low Water Peak” (G.652.D)

Permite la expansion futura de la red para nuevos usuarios via CWDM
en hasta 16 canales. Aumento de la capacidad de transmision del 50%
en relacién a las fibras monomodo convencionales. Bajo coeficiente
de atenuacion en el pico de absorcion de agua (1383+-3 nm), lo que
garantiza la utilizacién adicional en la Banda E (1360 a 1460 nm), y a lo
largo de las demas bandas de transmision (1270 a 1610 nm}.

Producidas en Japon y Estados Unidos con el nombre comercial

“AllWave".

“Bending Loss Insensitive” (G.657.A)

Bajos valores de pérdida por curvatura a lo largo de todo su espectro
de transmision, de 1260 a 1625 nm. Permite dobleces en didmetros de
hasta 20 mm generando pérdidas maximas de 0,5 dB en 1625 nm y 0,2
dB en 1550 nm.

Se producen en los Estados Unidos con el nombre comercial “AllVWave
FLEX™.

NZD Convencional (G.655)

Optimizadas para operacion en el rango de 1525 a 1625 nm (bandas C
y L) en sistemas DWDM, dado que presentan una dispersion cromatica
reducida y uniforme a lo largo de ese rango de operacion.

Estin especificamente disefiadas para sistemas de amplificacion con
tecnologia EDFA (“Erbium-Doped Fiber Amplifier™).

Se producen en Dinamarca con el nombre comercial “TrueWave RS”.

NZD “Wideband” (G.656)

Optimizadas para operacion en el rango de 1525 a 1625 nm (bandas C
y L} en sistemas DWDM, dado que presentan una dispersion cromatica
reducida y uniforme a lo largo de ese rango de operacion.

Se producen en Dinamarca con el nombre comercial “TrueVWave REACH".
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Gestion de Redes en Capa Fisica

Pricticamente todas las empresas experimentaron al menos un tiempo
de inactividad (downtime) no planeado en el (ltimo afio. El error humano
encabeza la lista de los eventos causantes. Aproximadamente la mitad de los
problemas que ocurrieron en la red corporativa fue provocada después de la
ejecucion de alteraciones en la infraestructura, Muchos gerentes informaticos
admiten que no pueden mantener actualizada la documentacion de la red y
muchas veces desconocen cuintos puertos de conmutacion estan realmente
€n uso y cuantos estan ociosos.

Una de las mayores preocupaciones de esos profesionales es como gestionar
y controlar con perfeccion todos los puntos de datos y voz existentes en la
planta corporativa. Esto, para no hablar de ambientes mas criticos, como el
centro de datos, que requiere mucha mds proteccion. La Unica manera de
lograr el nivel de control deseado es controlar individualmente cada punto
de datos y/o voz, desde |a conexion del usuario hasta el puerto del equipo
activo de la red.Y esto solo es humanamente posible
cuando se actla directamente sobre las conexiones
fisicas de los puntos.

Esta herramienta
hace mucho dejo
de considerarse un

simple accesorio, y La gestion de la capa fisica permite saber la direccion
ya se considera un MAC (MAC Address), que es una identificacion
item obligatorio en Unica para determinado elemento de la red, de una
muchas sitL

clones. computadora especifica y donde se conectd.

Para eso se utiliza la gestion de red |IM (Intelligent

Infrastructure Management). Debido a su agilidad
y seguridad, esta herramienta hace mucho dejé de considerarse un item
superfluo o incluso un simple accesorio, y ya se considera un item obligatorio
en muchas situaciones.

* Integracion con AutoCAD (plantas bajas).

* Apto para los sistemas de cableado estructurado de cobre y 6pticos.

» Generacion de ordenes de servicio electronicas.

* Actualizacion automitica de la documentacion (As-Built electrénico).

* Deteccion automatica de todos los dispositivos TCP/IP de la red.

* Interactia con los activos de la red, via protocolo SNMP.

= Apto para PABX yVoz-sobre-IP (VolP).

* Apto para la mayoria de los interruptores del mercado.

* Administracion remota via VWEB.

* Client para palmtops.

= SMS, mensajes de alerta.

* LEDs indicadores por puerto.

* Deteccion de ruptura y conexién/desconexion inteligente de patch
cords.

= Médulos adicionales para identificacién visual de los racks de cableado.

Actualmente, esta evolucion continta con el desarrollo de la fibra OM4
mientras la industria se prepara para la velocidad de 40 y 100 Gb/s.
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Soluciones Furukawa
Su proyecto personalizado desde |a
atencion.

Ademds de los tables ¥ componentiss que prodose, Furolawa,
también proportiona solutiones personalizadas pars cada tipo de
provacto, ¥y ofrecs b omds amplia red de atencion — distribuidores

gradores acreditados — estratégicaments posicionada en| %

toda América Latina.
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ITMAX DATA CENTER

Seguridad y confiabilidad donde usted mas
necesita.

Al disgfiar un tentro de datos los objetivos primordales son B elimination
de los puntos de fall ¥ &l aumento de b redundanca ¥ confiabilidad de b
informacion de la empres. Todos los productos deben estar integrados
¥ origntados 3 [a solotion final. A diferencia de otras dreas, los requisitos
teenologitos de la infraestroctura son ertitos ¥ sicvan de base para todas las
ot ras dreas asociadas

Alta Disponibilidad

Minimiza los rigsgos de tiempo de inactiidad.

Modularidad

FPermite &l crecimignto futuro med ante soluciones moduklres.

Perforrance
Alto rendimiento &n tasas de transmision elevadas.

Gestitn
Control £n 13 instaltion ¥ atompafamignto del sistema.

Seguridad
Certera sobre &| mejor tontrol de su red de cableado.

Alta Densidad & Eficiencia Operativa
MMas eficiensia £n |2 utilzation de su espatio fisico, mejorando la disipacion d&
talor ¥ redutisndo el tonsumo de anergia.
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COMMERCIAL BUILDING
Todos los sistemas integrados en un
mismo cableado.

Las solutiones para edificios comersialas de Furolswa tuentan £on ona
linga completa de productos capaxr dae integrar los diversos sistemas da
automatizacion edilicia alarma de incendio, sisterma de seguridad ¥ acceso
(intloyendo Close Cireuit Television), HYAC (sistemas de salefaesion,
wantilation ¥ aire atonditionado), sistema de gestion de energia, tontrol de
ilumination, comunicacion basada en vid go, sistemas de control de acceso
¥ trdfito de information.

Estas solutiones prasentan, antre otras, bs siguientes ventaps:

* Flaxibyilidad para modifitationes de la disposicion (lroot) ¥ posibilidad de
intlusion de nuewvos sistemas de automatization a pedido.

* Intercomunicacion entre diferentes sistamas, generando funcionalidades
aditionales.

+ Sistemas de redes basados en &l prototolo Etharnet permiten 13 gastion
a distansia.

+ s facilidad de instalation, ya que kb cantidad de tipos de conectores 25
radutida.

PON LAN

Ahorros, control y convergencia.

La solution optita pasiva para LAMN Forulcows es MG Optita & integra
cablgado, equipns ¥ actesos de redes totalmente IR promoviendo asi meds
ahorros, tontrol ¥ sonvergensia £n €l sistema de transporte de information
de las organizationss.

Basadas gn un sistema monomodo punto-multipunto, Bs transmisiones [P
solutionan b tusstion del espatio ¥ |2 distansia entre redas internas o de
tampus, ademds de ser ideales para ambientes ton presentia significatihva de
interferencia electromagnatice.

INDUSTRIAL

Proteccion y resistencia para las
conexiones.

Para garantizar mayor protection ¥ sgguridad en los puntos eriticos de
dreas industrigles, Furulows tred |2 solutin Industril produstes eon [ndiee
de Proteceion P 67 que permitan la instalation de puntos de red an las
tondiciones mds advarsas.
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FTTx

Arquitecturas de red de acceso optica
de alto desempefio.

Furulezaa g5 pioneraen &l suministro d& tomponentes ¥ tapacitacion
€n redes FTTHTriple-Play (Datos,vor ¥ ¥ideo) &n Brasil.

La tombinacion entre equipos de dltima generacion aliados a la red
Optita totalmente pasiva permiticd que cualquier tlignte, comertial
o rasidential, retiba los servitios 3 valotidadas initiales da 4 Mbs,
Tan o mds importante que 58 salto develocidad &5 el hecho de que
la red optica bign implementada as werdaderaments “Futurse-Froof”.

TELECOMUNICACIONES

Tecnologia y calidad para redes
externas.

Con la introduttion de nuoevas tecnologias las redas se estan
perfectionando para soportar kb transmision de informacion, tanto
del lado de los equipps de la red tomo de los medios de transmision
¥ de |los sistemas de operation para gestion. Furulcoss atompafa
este desarrollo, ofretiendo produttos ¥ tecnologia adetuads 3 la
instalacion de redes axtarnas.

ENERGIA

Alta capacidad de transmision de
datos.

Con €l initio d& b produttion lotal de los cables OPGYY (Dptical
Ground Wyirg) en Brasil, Furoloowa retoma sus actividades an el
settor de la Energl.

Atandar la demands de las redes de larga distantia por medio de
infragstructura de las redes de transmision de energih &5 un objetivo
s,
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Productos Datos Teécnicos
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Experiencia en transmision de datos

Furukawa invierte fuertemente en una amplia variedad de productos
orientados a la alta velocidad y con uso de fibras oOpticas, a fin de atender
las mas diversas necesidades. En todo el proceso productivo esti siempre
presente la preocupacion por la calidad y el objetivo permanente de superar
las normas, yendo mas alla de los estandares.

Desde 2008 los productos de Furukawa son certificados
por Cisco Developer Networking Program, el programa

de mas alto nivel entre todos los programas globales de CIS5CO.
. , ’ DEVELOPER

Cisco Systems, destinado a los proveedores de tecnologias

complementarias y compatibles con sus equipos y sistemas. Reglstered

Esta asociacion agrega alto rendimiento y dimensionalidad
a los disenos de redes corporativas y, particularmente, al
mercado brasilero y latinoamericano de centros de datos.

Cables Telefonicos
Compatibilidad total con los componentes de
red, hoy y en el futuro.

La rentabilidad del negocio Banda Ancha estd vinculada a los factores de calidad de
la red, distancia del abonado a la central, aislamiento de los cables, paralelos, entre
otros, principalmente del rango de frecuencia utilizada en los cables de cobre.

Los cables de cobre fueron disenados de modo tal que son totalmente compatibles
con los componentes de redes existentes, y permiten atender las tecnologias
actuales de sistemas y las expansiones futuras. Su construccidn utiliza materiales
adecuados al uso en diversos ambientes mediante redes internas, subterrdaneas o
espinadas en mensajero y aéreas auto soportadas.

Cables Opticos

Entretenimiento, servicios e informaciéon en
alta velocidad.

El ripido avance tecnologico ocurrido en las telecomunicaciones y la necesidad de
tasas de transmision mas altas que permitan diversos servicios, como multimedia,

Internet, teleconferencia y otros, hacen que las fibras y cables épticos sean el
mejor medio de transmision.

Los cables opticos de Furukawa se construyen con materiales apropiados para

uso diversificado por medio de un conjunto de redes internas y de terminaciones
(indoor/outdoor) y diversos modelos de redes aéreas y subterraneas.

q
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TERALAN - Linea Optica
Tasas de transmision a la velocidad de la luz.
Teralan es la familia de cordones y accesorios Opticos disenada para
transmitir grandes tasas de datos, previendo una solucién end-to-end capaz

de atender a una alta ocupacion de fibras opticas. Ofrecen facilidad de
gestion, instalacion y operacion.

GIGALAN AUGMENTED

10 Gb en 100 metros, sin interferencias.

Los productos que componen un canal CAT.6A tienen caracteristicas
propias de disefio que minimizan cualquier interferencia perjudicial para el
trafico de datos, especialmente en centros de datos.

GIGALAN - Categoria 6

Seguridad y garantia en diferentes
ambientes.

Los productos de la familia Gigalan ofrecen alto rendimiento en sistemas
estructurados para trafico de voz, datos e imagenes, que requieren garantia

de soporte a las expansiones futuras. Rendimiento garantizado para canal
con hasta 6 conexiones, en canales hasta 100 metros.

MULTILAN - Categoria 5e

La conexion mas simple entre usted y el
mundo.

La linea de productos MultiLan estd recomendada para instalaciones que
requieren una transmision fast-Ethernet (1 00 Mbps) o un maximo de Gigabit
Ethernet (1000 Mbps), atendiendo las demandas actuales de servicios y
aplicativos de la Categoria 5e.
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FURLHAWA CABLING STETEM

FISAFLEX - Dados e Voz

Datos ¥y voz en un mismo espacio.

La linga Fisaflex ofrete produttos Catsgoras 3, D& y 6 fuys aplicasion
puede oriantarse 4 vor o datos, con los mismos niveles de readimianto
mrantados en ks normas de cableado estructurado, utilizando los
sistemas de conexion THNOC,

FISACESSO - Infraestructura

Accesorios a medida para una instalacion
facil y segura.

Los produttos Fisatteso garantizan la instalacion torretts de cables,
tomacorrientes ¥ patch cords, de atuerdo con las normas de cableado,
mantenigndo siempre €l mejor rendimignto de infrasstructora de red.

PATCHVIEW

Monitoreo de la red en tiempo real.

La familia de produttos PatchVigs €5 una option altaments confisble para
gestion de redas de mabledo estructurado de eobre v Gptico. Su sistema,
indispensable en ambigntes de alta tomplgjidad, proporeiona tontrol total,
€n tiempo real sobre B conettividad inditada, disminuyendo £l tismpo de
inactividad x fomo tonsetuentm, € tosto operativo.

FBS

Productos que conectan su red al futuro. FESb'

Feruiches Brosdhand System
Las netesidades attuales de entretenimisnto, servicios &
information exigen altisima velosidad, ton capatidad de banda
practicamante ilimitads, lo que solo a5 posible 4 través de redes totalmente
optitas, ks redes FT T La linga FBS —Furulcesa Broadband System— estd
tompuests por prod uttos ¥ £quipos exelusivos qua, integrados 4 las damds
familias de produttos Furulessa, tomplementan ¥ hatan viables 5 ssas rades

¥4 5U NEgDeio.
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Teralan
Configuracion
Cordén éptico Corddn monofibra o duplex con conectores en los dos extremidades.
Extension Gptica Cordar? monofibra y duplex o elemento dptico con conector en apenas una
extremidad.
Extension optica conectorizada Caonjunto de extension dptica y adaptador dptico.
Caracteristicas constructivas
Largo Desde 10 hasta 50 m

COG (suminsitro estandar) y LsZH
Categorfa de inflamabilidad
Extension 0,9 mm solamente en COG

Cantidad de fibras 01 o 02 fibras
Conector Tipo de fibra Tipo de pulidas Color
*Tipo SFF*push-pull” M APC Verdu
LC * Cuerpo plastico PC,5PC y UPC Azul
* Cerrojo de ceramica (zirconia) MM PC,SPC y UPC Beige
*Tipo “push-pull” - APC Yerde
SC *» Cuerpo plistico PC.SPC y UPC Azul
= Cerrojo de ceramica (zirconia) MM PC,SPC y UPC Beige
* Tipo “push-pull”
= Cuerpo y cerrojo plistico M
= Con o sin pino guia (macho
MT-RJ ou hembra) PC Megro
* Duplex con dimensiones reducidas
« Disponible montado en modelos MM

Paralelo o Cross

= Tipo pino guia (BNC)
5T = Cuerpo metilico SM/MM PC,5PC y UPC Metilica
« Cerrojo de ceramica (zirconia)

*Tipo tornillo M APC
FC * Cuerpo metilico PC,5PC y UPC Metilico
= Cerrojo de ceramica (zirconia) MM PC,SPC y UPC

= Tipo “push-pull”
E-2000 - Cuerpo plastice 5M APC Verde
= Cerrojo de ceramica {zirconia)

Tipo de cable Tipo de fibra Color
Monomedo G.652B, G.651D0, G.655, G.657-A y G.657-B Amarilla
COA-DP o COA-MF { elemento dptico Mulimodo OM I, OM2, Maranja
Multimodo OM3 y OM4 Acqua
Desempeiio
Pérdida de insercian Los valares de desempefio estio en conformidad con la Norma ABNT NBR 14433, Las pérdidas pueden
Pérdida de retomo ser optimizadas por tipo de conector y pulide bajo consulta.
Cantidad de ciclos > 500 inserciones (por conector)
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CABLE ELECTRONICO GIGALAN AUGMENTED CAT.6A U/UTP 23AWG X 4P
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C

isticas constr

Color

Didmetro nominal
Peso del cable

Categoria de inflamabilidad

Cantidad de pares

Temperatura de instalacion
Temperatura de almacenamiento
Temperatura de funcionamiento
Desempeiio

Desequilibrio resistive maximo

Resistencia eléctrica CC maxima del conductor
a20°C

Capacitancia mutua IkHz - maximo
Desequilibrio Capacitive par - tierra TkHz -
maximo

Impedancia caracteristica

Retraso maximo de propagacién

Delay skew — | hasta 500 MHz maximo

Prueba de tensién eléctrica entre conductores

PVC ROHS: Gris

LSZH: Verde y gris

8,6 mm

61 kgflm

CM - UL 1581 -Vertical tray Section 1160 (UL 1685}
CMR - UL 1666 {Riser)

LSZH - IEC 60332-3

LSZH-1 - IEC 60332-1

4 pares, 23 AWG

0°C hasta 50 °C

-20 °C hasta 75 °C

=20 *C hasta 60 “C

4%

93,8 Ofkm
56 pFim

3,3 pFim

100 15% 0

545 ns/100 m

45 ne/100 m

2500¥DCi3 s

NVP 68 %

Resistencia de aislamiento 10000 MO km

Embalaje

Carrete de madera

1000 m
Tramo estindar
305 m

Caodificacion

23500000 wuTP LSZH Verde

23500003 uuTR CcH Gris
Frec. | Atenuacién (dB) NEXT {dB) PSNEXT (dB) ACRF (dB) PSACRF (4B} AL {dB) PSAMEXT (dB) PSAACRF (dB)
MH) | h | Tipka  Min | Tipiko | Min | Tipico Min | Tipko  Min | Tpico  Min | Tipka  Min | Tipiko  Min | Tipko
1 BT EE; M3 e | M3 |87 &8 958 el |81 20 T YRR | 889
4 EYERET 3 905 @3 | a4 558 |69 TR 1) 32 & R
8 ['s3 47 &0 ) 8 | 78 487 802 %7 | 61l us | ne &7 T ERET
10 ) ['54 59,3 BlS 3 | ms 78 573 PP 15 | 25 &7 la7 | sm2 | w2
15 [7s [ee 561 i 2 | 715 07 ss w7 813 15 ™ &7 (a3 |50 | ess
0 [ a4 75 348 756 a8 [ 682 418 482 383 [ 593 25 [ 59 &7 :1R:] [ 22 [ 645
5 a4 |85 533 8.2 53 & 1E | Hé %3 | 563 M3 35 &7 (797 |2 |
n3E 105 | 94 HEY 77 53 |68 w3 248 My ns | v &7 Ime @3 8l
625 15 136 474 A4 454 548 EIE] L) 188 47 1.5 32 8546 762 23 55
100 191 173 4.3 S8 423 598 178 i7E 48 456 paal 33 815 7z 382 50
ik | piry [ 251 98 25 378 506 2.8 343 [ 188 [ 33 18 [ 299 38 [ 857 [ 322 [ 409
150 | 3l [ 184 383 628 363 [ 471 1358 ki 168 [ 339 173 [ 78 365 [ 636 302 [ 383
10 M3 33 EL] 575 351 82 183 05 153 73 168 287 553 824 87 18
0 40,1 344 353 H EEF 85 158 3 18 54 158 M7 535 08 261 304
500 153 41,4 g 53 g 03 13 285 10,8 33 152 235 52 595 42 %6

Otras configuraciones bajo consulta.
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PATCH CORD INDUSTRIAL F/UTP GIGALAN CAT.6

Codificacion

3512%002 15m
35129001
35129003 S5m
35129018
3512%008
35129004 S5m

RJ-45 IP67 /
25M | py45 167
I.5m

RJ-45 /

25M | py 45 1p7

T568-A

Otras configuraciones bajo consulta.

Caracteristicas constructivas
Largo

Diametro nominal

Paso

Color

Tipo del conector

Tipo del cable

Tipo del conductor

Material de la cubierta
Categoria de inflamabilidad
Cantidad de pares

Material del contacto eléctrica

Material del cuerpo del producto

Modelo de montaje
Desempefio

Resistencia eléctrica CC méixima del
conductor a 20°C

Capacitancia mutua 1kHz - maximeo
Impedancia caracteristica

Prueba de tensién eléctrica entre
conductores y blindaje

NYP
Delay skew

Desde 1.5 hasta 5 m
7.6 mm

0,070 kgfm

Megra

RJ-45 y RJ-45 IP&67
CAT6 FIUTP

Cobre dectrolitico, flexible, nude, formado por 7 hilos de
didmetro 0,16 mm

TPU — para mas resistencia mecanica a abrasion
CMX
4 pares, 26 AWG

& wias en bronce fosforozo con 50 pin (1,27 pm} de oro y
100 pin (2,54 pm} de niquel
Termoplastico transparente no propagante a la llama UL 94Y-0

Boot protector IP67 en material termoplastico especial PBT
(Polybutylene Terephthalate)

T568BA.T568B o cross-over

140 [fkm

56 pFim
100 =15% 03

1250 VDC/3 s

66 %
45 ns/ 100 m

PATCH CORD INDUSTRIAL U/UTP GIGALAN CAT.6

Codificacion
35129005
35129010
35129012 . 5m

35129015 | 15m
35129006 25 m
35129009 | S5m

I5m

RJ-45 IP&T /
RJ-45 P67

25 m

RJ-45 /
RJ-45 IP&7

Otras configuraciones bajo consulta.
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T568-A

Caracteristicas constructivas
Largo

Diametro nominal

Pesa

Calor

Tipo del conector

Tipo del cable

Tipo del conductar

Material de la cubierta
Categorfa de inflamabilidad
Cantidad de pares

Material del contacto eléctrico

Material del cuerpo del producte

Modelo de montaje
Desempeiio

Resistencia eléctrica CC maxima del
conductor a 20°C

Capacitancia mutua IkHz - maximo
Impedancia caracterstica

Prueba de tensién eléctrica entre
conductores y blindaje

NVP
Delay skew

Desde 1.5 hasta 5m
7.6 mm

0,070 kgfm

Preto

RJ-45 y R|-45 IP&7
CATE UUTP

Cobre eectrolitico, flexible, nude, formade por 7 hilos de 0,2 mm
de diametra

TPU
CMX
4 pares, 26 AWG

para mas resistencia mecanica a abrasion

B wias en bronce fosforese con 50 pin (1,27 pm} de oro y

100 pin (2,54 pm} de niquel
Termoplistico transparente no propagante a la llama UL 94V-0

Boot protector IP67 en material termoplistico especial FBT
(Polybutylene Terephthalate)

T568A.T568B o cross-over

93.8 Qikm

56 pF'm
1002 15% 0

1250VDC/3 s

66 %
45 ng/ 100 m
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COMECTOR FEMEA INDUSTRIAL WWUTP GIGALAM CAT.A
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CABLE ELECTRONICO GIGALAN CAT.6 U/JUTP PREMIUM 23AWG X 4P

(= isticas constr
PYC ROHS: Gris y roje
Color
L5ZH:Verde
m Diametro nominal 6,2 mm
Feso 42 kglkm
CM - UL 1581-Vertical tray Section 1160 (UL 1685)
Categoria de inflamabilidad CHMR:norma UL 1666 (Riser)
LSZH - IEC-60332-3
Cantidad de pares 4 pares, 23 AWG
Temperatura de instalacién 0°C hasta 50 °C
Temperatura de almacenamiento 20 *C hasta 75 °C
Temperatura de funcionamiento -20 *C hasta 60 "C
Desempefio
Verifique la tabla abajo
Embalaje
Caja de cartdn tipo RIB (reel in a box)
Tramo estandar 305 m
Codificacion
23400126 CHMR Rojo
23400127 HITF LSZH Verde
Frec. Atenuaciin dB NEXT dB PSNEXT dB ACRF dB PSACRF dB RL dB
Lalrd) TIA Max. Premium TIA Min. Premium TIA Min. Premium TIA Min. Premium TA Min. Premium TIA Min. Premium
I 10 10 43 783 713 773 &78 s 648 598 0.0 1o
4 KR} EF:} 853 70.3 633 583 558 508 5LE 578 10 60
£l 53 53 | &8 558 588 838 97 547 467 517 M5 w5
1 80 &0 3 £4.3 573 523 478 518 448 48 50 B0
1 75 75 552 &l.2 | 542 592 | 447 487 407 457 pLAY 280
10 8BS BS | 8 598 518 578 418 458 388 438 150 180
5 - = 9.5 533 363 [ 513 36,3 [ 338 45 353 418 43 73
.25 17 10,7 519 585 455 54 EEh) 413 My EER S Lé FLE
815 154 154 | 474 524 454 504 EIR 389 89 EER 5 W5
1% 158 198 | 443 3 423 47.3 78 EH) Ma 88 20,1 FEN
155 L 252 a4 awA 394 444 240 3.0 0.0 1.0 138 1UE
i) 230 3.0 [ 98 8 378 4LE U8 %8 158 138 130 0
250 irE 323 383 433 1563 413 138 248 158 115 173 03
00 - 364 - 451 | - 40,1 | - 433 - w03 - 198
50 = 14 = a0 . 19,1 - 2,9 2 189 = 193
400 - 410 - 403 - 383 - 08 - 178 - 189
450 - 450 - ¥s3 - 375 - 19,7 - 167 - 185
500 - 483 - a8 - 368 - 188 B 158 - 132
550 . 58 - 82 . 382 - 18,0 . 150 - 17.%
500 - M5 - e - 35E - 17.2 - 142 - 177

Otras configuraciones bajo consulta.

Mo
Temperacura 20°C +i- 3"C
Large censiderade de 100 metros

Frecuencias ademis de los requigicos especifieados en laTIA e 150 son solamente Infarmatvos.
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CABLE ELECTRONICO GIGALAN CAT.6 U/UTP 23AWG X 4P

Caracteristicas constructivas
PYC ROHS: Gris y rojo

Caolot
LEZH:Verde
“ - Didmetro nominal 6 mim
Peso 42 kgllem

CHM - UL 1581-Vertical tray Section | 160 (UL 1685)
CMR:norma UL 1666 (Riser)
LSZH-1 - [EC-60332-1
LSZH - IEC-60332-3
Cantidad de pares 4 pares, 13 AWG

Temperatura de instalacion 0 °C hasta 50 °C

Categoria de inflamabilidad

Temperatura de almacenamiente  -20 °C hasta 75 °C
Temperatura de funcionamienta | -20 °C hasta 60 °C
Desempeiio
Vide Tabla de Desempenio para Cables Electrénicos Cat. 6 {pg. 52}
Embalaje
Caja de carton FAST-BOX
Tramo estandar 305m
Codificacion
23400044 Rojo
CH
23400045
uiuTe Gris
23400021 CMR
23400067 LSZH Verde

Otras configuraciones bajo consulta.

CABLE ELECTRONICO GIGALAN INDOOR/OUTDOOR CAT.6 FIUTP 23AWG X 4P

Aplicacién

Ambiente de instalacion externo En ducto o aérec devanado en instalaciones externas.

Caracteristicas constructivas

Aislamiento Polietileno de alta densidad con diametro nominal de | mm

‘ - iy, Color Negro
e Tipo del cable Cubierta doble

Diametro nominal 9,5 mm

Pesa 84 kgfkm

Categoria de inflamabilidad CM - UL I1581-Vertical tray Section 1160 (UL 1685)

Cinta waterblocking Si

Cantidad de pares 4 pares, 23 AWG

Temperatura de instalacién 0°C hasta 50 °C

Temperatura de almacenamiento 20 *C hasta 75 °C

Temperatura de funcionamiento -20 °C hasta 60 °C

Desempeiio

Vide Tabla de Desempefio para Cables Electronicos Cat. 6 {pg. 52)

Embalaje

Carrete de madera

Tramo estandar 1000 m

Codificacion

23400092 FIUTF Indoor/Qutdoor CM, UL "CMX QUTDOOR”

Obscrvacion

El desarrollo de cables para uso externo soluciona los problemas relacionados al ambiente donde los
mismaos seran instalados, pero, es fundamental la instalacién de proteccién eléctrica contra descargas
atrnosféricas, sobretensiones y transitorios compatibles con |a categorfa del cable que se esta instalando.

Orras configuraciones bajo consulta.

Tesis publicada con autorizaciéon del autor

No olvide citar esta tesis




TESIS PUCP
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TABLA DE DESEMPENO PARA CABLES ELECTRONICOS CAT. 6

Desequilibrio resistivo 5%
Resistencia eléctrica CC maxima del conductor a 20°C 93,8 Odkm
Capacitancia mutua IkHz - maximo 56 pFim
Desequilibrio Capacitive par - tierra lkHz - maxime . 3,3 pFim
Impedancia caracteristica | 100£15% O
Retraso méximo de propagacion 545 ns/100 m @ 10 MHz
Delay skew - | a 250 MHz Maximeo 45 ne/ 100 m
NVP 68%
Resistencia de aislamiento 10000 M (L km
FUTP UUTP
Prueba de tensién eléctrica entre conductores 2.500 VDCi3 s
Prueba de tension eléctrica entre conductores y blindaje 2500 vDCi3s -
Frec. Azenuacian dB HNEXT dB PSNEXT dB ACRF dB PSACRF dB RL dB
(MHz) TIA Mix. Tipico TIA Min. Tipica TIA Min. Tipica TIA Min, Tipica TIA Min. Tipico TIA Min. Tipico
I 0 15 743 M0 3 883 578 9.8 548 8.5 200 350
L] 38 ] 65,3 £ £33 0,0 558 783 513 703 130 57
8 53 a6 60.8 £ 538 752 457 78 87 (213 13 337
1 60 51 59.3 80,9 573 741 7B 2.3 443 614 b1t 75
15 TE &7 561 787 M1 703 a7 855 0.7 588 250 4.8
0 a: 15 e A5 L8 LAl a2 1 B8 7.0 250 34
5 95 25 533 716 513 &77 ELT 62,2 %3 55,0 243 EEN]
31,28 107 935 51,9 715 193 654 ok ] 99 39 516 136 385
525 154 s 474 T0.2 454 8LT iy 533 5% 456 2.5 5%
oo 198 178 3 85,9 453 &l s RER M8 0.6 w1 e
wo 130 281 kLR &4 ELE:] 565 FiR:} a2 (133 le 18,0 284
250 e %3 kLK) &1 383 531 198 w7 163 ar 173 185
300 ns - 575 51LE - ELY] 53 152
50 353 . 558 495 - n7 80 . 1y
400 380 . 530 476 - 198 44 1y
500 428 . 50 48,5 - 153 195 4%
550 450 - 500 475 - 133 175 BT
&00 47.0 - 480 46,1 - 156 137 240
Mot

Temperatura 20°C +/- 3°C
Large considerado de 100 mecros

Frecuencias ademace de los reguisicos especificados en laTIA e 150 son solamente informativos.
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L
PATCH CORD INDUSTRIAL F/UTP MULTILAN CAT.5E
C isticas constr
Larga Desde 1,5 hasta 5 m
Diametro nominal 7.6 mm
Peso 0,070 kgim
Color Megro
Tipo del conector RJ-45 y RJ-45 IP67 blindado
Tipo del cable FIUTP
Tipo del conductor | L::T:r::‘leclmll'ﬁ:u, flexible, nude, formado por 7 hilos de diamtro
Material de la cubierta . TPU — para mds resistencia mecinica a abrasion
Categoria de inflamabilidad CMX
Cantidad de pares 4 pares, 26 AWG

8 vias en bronce fosforoso con 50 pin (1,27 pm} de oro y
100 pin (2,54 pm} de niquel

Conector en termoplistico no propagante a la llama UL 94Y-0

Material del cuerpo del producto | Bgor protector IP67 en material termoplistico especial PET

Material del contacto eléctrico

{Palyburylene Terephthalate)
Modelo de montaje T568A, T568B o cross-over
Desempeiio
Vide Tabla de Desempeno para Cables Electranicos CAT. Se {pg. 61}
Codificacion
35109005 I15m
35109000 15m RJ-45 IP&7 / RJ-45 IP67
35109008 5m
35109003 15m TeeEA
35109001 . 25m R|-45 f RJ-45 IP&T
35109009 5m

Otras configuraciones bajo consulta.

PATCH CORD INDUSTRIAL U/UTP MULTILAN CAT.5E

Caracteristicas constructivas

Largo Desde 1,5 hasta 5 m

Diametro nominal 7.6 mm

Peso 0,070 kgim

Calor Negro

Tipo del conector RJ-45

Tipo del cable UUTP

Tipo del conductor S:v‘bze electrolitico, flexible, nudo, formado por 7 hilos de didmeto 0,2
Material de |a cubierta TPU - para mis resistencia mecanica a abrasion
Categoria de inflamabilidad . CMX

Cantidad de pares . 4 pares, 24 AWG

8 vias en bronce fosforoso con 50 pin (1,27 pm) de oro y
100 pin (2,54 pm) de niquel

Conector en termoplistico no propagante a la llama UL 94V-0

Material del contacto eléctrico

Material del cuerpo del producto | Boet protector IP67 en material termoplistico especial PET

{Palybutylene Terephthalate}
Modelo de montaje T568A, y T568B
Desempeiio
Vide Tabla de Desempenio para Cables Electranicos CAT. 5e {pg. 61)
Codificacion
35109010 1.5m
35109002 15m RJ-45 IP&7 { R]-45 IP67
35108013 . 5m
35109016 15 m oA
35109007 25m RJ-45 / RJ-45 IP6T
35109006 5m

Otras configuraciones bajo consulta.
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Conectores
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Cables Electrénicos (LAN)

CABLE ELECTRONICO BLINDADO MULTILAN CAT5E F/UTP 24AWG X 4P

Caracteristicas constructivas

Blindaje Cinta de poliéster metalizado
PYC ROHS: Gris y azul
Color
LSZH: Azul

m’ ﬁ 'r: ! . Didmetro neminal 6,2 mm
Feso 40 kg/km

CM - UL 1581-Vertical tray Section 1160 (UL 1685)
CHMR - norma LIL 1666 (Riser}

Categoria de inflamabilidad
LSZH - IEC 60332-3

LSZH-1 - |EC 60332-1

Cantidad de pares 4 pares, 24 AWG
Temperatura de instalacién 0°C hasta 50 °C
Temperatura de almacenamiento -20 °C hasta 75 *C
Temperatura de funcionamiento -20 °C hasta 60 "C
Desempeiio

Vide Tabla de Desempenio para Cables Electranicos CAT. 5e {pg. 61)
Embalaje

Carrete de madera

Tramo estandar 1500 m

Codificacion

23350008 FIUTP Azul M

Otras configuraciones bajo consulta.

CABLE ELECTRONICO MULTILAN CAT.5E U/UTP 24AWG X 4P

c isticas constr

PVC ROHS: Azul y gris
Color

LSZH:Verde y azul
Diametro nominal 4.8 mm

CM - UL 1581 -Vertical tray Section | 160 {UL 1685}
CMR: norma UL 1666 {Riser)

Categoria de inflamabilidad
LSZH-1 - IEC-60332-1

LSZH - IEC-60332-3

Cantidad de pares 4 pares, 24 AWG

Temperatura de instalacién 0°C hasta 50 “C

Temperatura de almacenamiento -20 *C hasta 75 °C

Temperatura de funcionamiento -20 *C hasta 60 °C

Desempeiio

Vide Tabla de Desempefio para Cables Electrénicos CAT. Se {pg.61)

Embalaje

Caja Fast-Box

Tramo estandar 305 m

Caodificacion

23200061 Gris

CH

213200080 Azul
W/UTF

23200005 CMR Azul

23200138 LSZH Verde

Otras configuraciones bajo consulta.
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CABLE ELECTRONICO MULTILAN CAT.5E U/UTP 24AWG X 25P

MultiLarni

Latngaria S

C

1sticas constr

Color
Categoria de inflamabilidad

Azul

CM:norma UL 1581-Vertical tray Section 1160 ¢ NBRI14705

Didmetre nominal 13,5 mm
ﬂﬁ Peso 200 kgflem
. Cubierta interna en las sub-unidades de 4P Si
Cantidad de pares 15 pares, 24 AWG
Temperatura de instalacién 0 *C hasta 50 °C

-20 *C hasta 75 "C
20 °C hasta 60 °C

Temperatura de almacenamiento
Temperatura de funcionamiento
Desempeiio

Vide Tabla de Desempefio para Cables Electrénicos CAT. Se {pg. 61}
Embalaje
Carrete de madera
Tramo estandar 500 m
Codificacion

23200012 UJTP oy ] Azul

Otras configuraciones bajo consulta.

CABLE ELECTRONICO BLINDADO MULTILAN INDOOR/OUTDOOR CAT.5E
FIUTP 24AWG X 4P

Agreo devanado (UY resistant)
Ambiente de instalacién externo
En ducto {para opcion con cinta waterblocking)

Caracteristicas constructivas

-
—
=

Aislamiento Felietileno de alta densidad
Color MNegro
Cantidad de pares 4 pares, 24 AWG

El desarrollo de cables para uso externo

0 °C hasta 50 *C
soluciona  los  problemas  relacionados  al &

Temperatura de instalacion

ambiente donde los mismos seran instalados, Temperatura de almacenamiento -20°C hasta 75 °C
pero,es fundamental la instalacion de proteccion Temperatura de funcionamiento -20 °C hasta 60 °C
eléctrica contra  descargas  atmosféricas,
sobretensiones y transitorios compatibles con
la categoria del cable que se estd instalando. i mi i i
80 q Tipo de cubierta Diagmetro nominal Pezo _C:tegc:r.l: .dE. Cinta )
{mm) {kgfkm) inflarr waterblocking
Simple 6,2 52 CMX Mo
Doble 8.6 84,7 M Si
Desempefic
Vide Tabla de Desempenio para Cables Electronicos CAT. Se {pg. 61)
Embalaje
Carrete de madera
Tramo estandar 1500 m
Codificacion
23350032 UL*CMX OUTDOOR™
FIUTP Indoar { Outdoor
23350010 CM, UL“CMX OUTDOOR"
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CABLE ELECTRONICO MULTILAN INDOOR/OUTDOOR CAT.5E U/UTP

24AWG X 4P

El desarrollo de cables para uso extemo
soluciona los  problemas reladonados  al
ambiente donde los mismos serin instalados,
pero,es fundamental la instalacion de protecdon

eléctrica contra  descargas  atmosféricas,

sobretensiones y transitorios compatibles con
la categoria del cable que se estd instalando.

Ambiente de instalacion externo
Caracteristicas constructivas
Aislamiente

Caolor

Didmetro nominal

Feso

Categoria de inflamabilidad

Fita waterblocking

Cantidad de pares

Temperatura de instalacion
Temperatura de almacenamiento
Temperatura de funcionamiento

Desempefio

Aéreo devanado en instalaciones externas.

Polietilene de alta densidad

Megra

54 mm

35 kegfkm

CMX: IEC 60332-1
Ne

4 pares, 24 AWG

0°C hasta 50 "C

-20 °C hasta 75 °C
-20 °C hasta 75 °C

Vide Tabla de Desempefio para Cables Electrénicos CAT. 5e {pg. &1)

Embalaje
Tipa

Tramo estandar
Codificacion
23200086

Carrete de madera Caja Fast-Box
1640 m 305 m

U/UTP Indoor { Outdoor UL"CMX OUTDOOR™

Otras configuraciones bajo consulta.

CABLE ELECTRONICO MULTILAN INDUSTRIAL CAT.5E F/UTP 24AWG X 4P
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Cc isticas constr

Blindaje Cinta de poliéster metalizado
Color MNegro

Didgmetro nominal 7,5 mm

Peso 70 kgl

Material de la cubierta externa

Categoria de inflamabilidad

Cantidad de pares

Temperatura de instalacion
Temperatura de almacenamiento
Temperatura de funcionamiento

Desempeiio

TPU — para mas resistencia mecinica a abrasion

PVC 105% {(DC-PVC) - mds resistencia quimica y al polve a un cable

convencional

CMX (TPU)

CM (PVC 105°%)

4 pares, 24 AWG
0°C hasta 50 °C
-20 °C hasta 75 °C
-20 °C hasta 60 °C

Vide Tabla de Desempefio para Cables Electrnicos CAT. 5e {pg. 61}

Embalaje
Carrete de madera
Tramo estindar
Codificacion
23350029
23350025

1000 m

DC-FVC
TRU

FIUTP Industrial

Otras configuraciones bajo consulta.
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MultiLarni

Latngaria S

CABLE ELECTRONICO MULTILAN INDUSTRIAL CAT.5E U/UTP 24AWG X 4P

Caracteristicas constructivas

Blindaje Ma blindado (LYUTF)
Color MNegro
Diametro nominal 7,5 mm

E—— o e

TPU - para mis resistencia mecinica a abrasion

Material de la cubierta externa PVC 105° {DC-PVC) - mas resistencia quimica y al polvo a un cable
convendional

Categorfa de inflamabilidad Morma |EC 60332-1 para cable con cubierta externa en TPU
CM:norma UL 1685 para cable con cubierta externa en PVC

Cantidad de pares 4 pares, 24 AWG

Temperatura de instalacion 0°C hasta 50 °C

Temperatura de almacenamiento  -20 °C hasta 75 °C

Temperatura de funcionamienta =20 °C hasta 60 °C

Desempefio

Vide Tabla de Desempefio para Cables Electrénicos CAT. Se {pg. 61}

Embalaje

Carrete de madera

Tramo estindar 1000 m
Codificacion
23200083 UMITP Industrial S
TPU
TABLA DE DESEMPENO PARA CABLES ELECTRONICOS CAT.5E
Desequilibrio resistivo 5%
Resistencia eléctrica CC maxima del conductor a 20°C 93,8 [km
Capacitancia mutua |kHz - méximeo 56 pFim
Desequilibrio Capacitivo par - tierra IkHz - maxime 3,3 pFim
Impedancia caracteristica 100 +£ 15 %
Retrazo maximo de propagacian 545 ne/ 100 m @ 10 MHz
Delay skew - | a 250 MHz Maximo 45 ng/ 100 m
NYP 68 %
Resistencia de aislamiento 10000 MOkm
FUTP WUTP
Prueba de tensién eléctrica entre conductores 2.500 ¥DCi3 s
Prueba de tension eléctrica entre conductores - blindaje 2500 VDCi3 s -
G Arenuacién dB | MNEXT dB PSMNEXT dB | ACRF dB PSACRF dB RL 4B
{MHz) TI::I;A Tipico 11::.1\ Tipica 11.:EIA Tipica n:EA Tipica ﬂ:‘EA Tipica “.‘:ﬁ“ Tipica
I 0 7 653 831 BLY 758 £38 848 608 765 00 kL%
4 41 s [ 563 T48 333 [ 678 517 742 487 653 31 EEA
a 5B 5l HE 0.0 488 434 457 a3l 47 552 245 83
10 65 57 503 86 73 PE Y 3 08 | 54 50 1.
£ 82 73 473 534 H3 574 "7 &l4 87 532 280 380
plo 9.3 83 458 537 418 575 77 87 M7 513 25,0 75
25 10.4 %3 443 810 113 543 318 3638 3 485 243 w7
3125 ny 1 a3 60,7 %3 517 37 513 303 458 236 343
a5 170 50| md 554 B4 403 78 73 13 02 20,5 1
100 no 133 333 HR in3 452 35 433 08 BT 200 krk]
155 - 17 - 0,0 - 430 - 40,0 - o - ET3
200 - 75 - 470 - 400 - 70 . 9,0 - 294
250 - 31 - 0 - 30 - 350 - 70 - 90
350 . 74 | - 410 - | M0 . EIR . M0 . 281
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Patch Panels

FATCH FAMEL MULTILAM CATSE
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FISAFLEX
gt
Caracteristicas constructivas
Color Gris
Categoria de inflamabilidad CMX o CHM
Temperatura de instalacion 0 °C hasta 40 *C
Temperatura de almacenamiento -40 *C hasta 70 °C
Temperatura de funcionamiento =10 °C hasta 60 °C
Cantidad de pares (24 AWG) Ezpezor (mm) Didmetro externe nominal {mm)
2 4
3 0.5 43
4 47
& 0,7 6,1
10 6.9
12 08 7.8
15 10,5
Desempeiio
Resistencia eléctrica CC miaxima del
conductor a 20°C BEm
Capacitancia mutua 1kHz - maxima &5 pFim
Impedancia caracteriztica 100+ 15% 0
NVP 66 %
Prueba de tension eléctrica entre 1500 VOC/3 £
conductores
I MHz 2,56
4 MHz 56
Atenuacion maxima (dBf 100m)
10 MHz 9,84
16 MHz 13,12
dB/100 m
I MHz 41
4 MHz 32
MNEXT
10 MHz 26
16 MHz 23
Codificacion
23000002
23000010
4 AWG
23000018
23000026

Orras configuraciones bajo consulta.
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SPLITTERS DESBALANCEADOS

Caracteristicas constructivas

Largo
Diametro nominal
Longitud del pigtail

Diametro de la fibra

desnuda

Tecnologia de fabricacion

Desempeiio
Tipo de splitter

Conectorizado
Mo conectorizado
Conectorizado
No conectorizado
Conectorizado
Ne cenectorizade
Conectorizado
Mo conectorizado

Pérdida de inserdén mixima (dB)

Sensibilidad a la polarizacion méxima {PDL)

Banda &ptica pasante
Directividad
Pérdida de reternc

Codificacion
35500123
35500127
35500141
35500142
35500143
35500144
35500145
35500146
35500138
35500139
35500140
35500129
35500128
35500126
35500133
35500134
35500135
35500136
35500137
35500130
35500131
35500132

1199 298 5/95 10/90
21,6 18,7 14,6 I
0,3 0.4 0.5 0.7
0.2 dB

1260~1360 nm e 1480-1580 nm
>554dB

=55dB

No conectorizado

SC-APCISC-APC

15/85
9.6
I
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CFOT-AREQ

Descripcion

Aplicacién

Caracteristicas constructivas

Tipos de fibra

Cantidad de fibras

Protecion contra roedores
Categoria de inflamabilidad

Carga maxima durante
la instalacién (kgf)

Cable ptico tipo tight, constituido por fibras reunidas y revestidas por
fibraz dieléctricas y envueltas por una cubierta interna. Una dnta de
acero corrugada hace |a proteccion contra roedores y sobre la cinta
es aplicada una cubierta externa de polimero especial para uso interno
¥ externo.

Ambiente de instalacion internofexterno

Ambiente de operacién: En conductos eléctricos y cajas de pasaje
subterrineas susceptibles a inundaciones temporarias. Ambiente
sujeto a accion de roedores

Multimodo (50/125)
Multimode (62.5/125)
Monomodo (9/125)
02 hasta 12

OM4, OM3 y OM2
oMl
G.652.D

Cinta de acero corrugada
COG o LSZH

Radio minimo de curvatura {mm}
Durante la instalacion Después de instalado

10 x didgmetro externa
del cable

15 x diametro externo

L del cable

Cubierta externa / UV

Cinta de azers errugada

Rip cord

Fibeas Spticas alshidas

Blernents de tracsidn

Cinta waterblock

FIBER-LAN-AR 12 FIBRAS

Mimero de Diimetro externo Masa neta
fibras &pticas nominal {mm} nominal (kgkm})
24y6 1.5 175
B 10y 12 12,5 185
Desempeiio
En acuerdo con ET 1480
Embalaje

Carrete de madera Tramo estindar 2100 m
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Designacion

CFOT-EOR

Dezcripcion

Aplicacion

L= isticas constr
Tipos de fibra

Cantidad de fibras
Protecién contra roedores
Categoria de inflamabilidad

Masa neta
nominal {kglkm}

Diametro externo
nominal {mm}
2 hasta & fibras 195
8 hasta 12 fibras 205

2 hasta & fibras 11,8
8 hasta 12 fibras 12,8

Desempeiio
En acuerdo con ET 2206
Embalaje

Carrete de madera

Carga maxima durante

la instalacion (kgf)

Cable éptico totalmente dieléctrico tipo “tight”, con fibras dpticas,
con revestimiento primario en acrilato y con recubrimiento
secundario ajustado en termoplastico. El nudeo es protegido contra la
penetracién de humedad y proteccién contra roedores.

Cubierta externa de material no propagante a la llama y con
proteccion a UV,

Ambiente de instalacion internofexterno

Ambiente de operacian: Instalaciones en conductos eléctricos y cajas
de pasaje subterrineos susceptibles a accién de roedores

Multimodo (62.5/125) OMI, OM2, OM3 y OM4
Manemado (9/125) G.652.D

02 hasta 12

Camada de fibra de vidrio (PFV)

COG

Radic minimo de curvatura {mm}

Durante la instalacion Después de instalado

185 15 x diametro de cable 10 x diametro del cable

Tramo estandar 2100 m

Tesis publicada con autorizaciéon del autor

No olvide citar esta tesis




PONTIFICIA
TESIS PUCP gﬂ_}\éﬁggmn

DEL PERU

Cakgrackir, | CROTUT [k <l itdrca)
| Cubk dpelon dpm ke corardulda de e Ulded Bhalc i
__. e | ek dR oreclde dala oo puea pa fakb R o ko ukded
- 23 | bladog, Sabra al wlc ba dalabk @ eploads ure oblams snara da
| weratal vantepadca

| iupblerns da e bddr: amamea

Al :-Mummepmdé;u e ks o 9boarTig @ T
Caracte s constructivas

| Fudreada S0 105) | dnd, aFd ydEL
- mumm}&is.' I“l-i-:l f'-:-:l-ﬁ_lm'
[ Maramda 3125 | aesio
CT=Y

i pizca Corgawiira durcs | Pacdambin docurkeura )
| variealfepen) | Risekclde k) | Dunees kieewkddn | Despude do ek

| b |
i - 175 - ene e
41 | 150 | 0

Rl &peka

Hocarial da ralars

s da mcckin

FB-OFTIC- O

Tesis publicada con autorizaciéon del autor

Mo olvide citar esta tesis




PONTIFICIA
UNIVERSIDAD

DEL PERU

Designacién CFOTUT

Cable éptico tipo loose, constituido por una unidad basica
revestida por fibras dieléctricas para soporte mecanico. El

Clezcripdian nicleo es protegido por una cubierta externa de material

termoplastico resistente a “UY"
— - Aplicacion Ambiente de instalacion: externo
Ambiente de operacién: subterrineo en ducto
Caracteristicas constructivas
Multimeodo (50/125)  OM4,OM3 y OM2
Tipos de fibra Multimodo (62.5/125) OMI
Monomodo (9/125) G.652.0
Radio minimo de curvatura (mmj)

- 4 Carga mixima
Diametro externc | Masa neta nominal &

2 durante |a instalacion Ciurarte la Daspiids da
nominal {mm; ) P
{mm) {igfham) kel instalacian instalado
6,2 30 60 124 62
Cubierta externa
Bements de traceidn
Fibra Speica
Rip card
Marerlal de rellens
Tubo de protectn
OPTIC-LAN 12 FIBRAS
Desempeiio
En acuerdo con ET 1334
Embalaje
Carrete de madera Tramo estandar 2100 m
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Designacién CFOT-UB

Cables épticos totalmente dielétricos formados por cordones épticos
maonofibra o por unidades basicas (tubo loose). Mideo seco y protegido

Descripcion contra la humedad con materiales hidro expansibles. Todo el conjunto es
envuelto por una cubierta externa de material no propagante a la llama y
con proteccion a UV

_ “.- Ambiente de instalacion: Internofexterno

Aplicacién Ambiente de operacion: En ductos o aéreo devanado {cables con tubos
holgados)

Caracteristicas constructivas
Multimodo {62.5/125) OMI

Tipos de fibra Multimedao (50/125) . OM4,0M3 y OM2
Monomado (9/125) Ge52D

Cantidad de fibras 02 hasta 144

Tipo de nudeo Seco o totalmente seco (TS}

Categoria de inflamabilidad COG y LsZH

Mideo seco Mdacleo totalmente seco
T MNumere de MNumere de fibras
ipa del cable fibras Gpticas por unidad basica Diametro nominal Masa neta Diametro nominal Masa neta
externo {mm) nominal {lgflam) externo {mm} nominal {kaflm)
02 hasta 36 6 10,2 95 10,0 85
48 hasta &0 108 102 108 95
72 14 7z 14 108
CFOT-UB
96 12 13,0 148 13.0 138
120 14,6 172 14.6 160
144 16,4 220 16,2 207

Radio minimo de curvatura {mm)

Carga maxima durante |a instalacién
& (e Durante |a instalacion Después de instalado

I x pesa/lkm 20 x didmetro del cable 10 x didgmetro del cable

Cublerta externa
Bements de traccién

Tubo de proveccidn
Bements central dislétrics
Fibras dpricas

Macerial de rellenc

Cinea waterblock
Rip cord

CFROT-UB 36 FIBRAS

Desempeiio
En acuerdo con ET 1252
Embalaje

Carrete de madera Tramo estindar 2100 m
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Designacion CFOTMF

Conjunto formado por cordones monofibra (" tight buffer”). Niceo seco
y protegido contra la humedad con materiales hidro expansibles. Todo el
conjunto es envuelto por una cubierta externa de material no propagante
allama y con proteccian UV,

Descripcion

Ambiente de instalacidn: Interno/externo

Aplicacién Ambiente de operacion: En ductas eléctricos y cajas de pasaje subterranea
susceptibles a inundaciones temporarias.

Caracteristicas constructivas

oM3
Multimodo (50/125)
OM2
Tipos de fibra Multimodo (62.5/125) OMI
Monomodo {50/ 125) OM4
Monomado (9/125) G.652.D

Cantidad de fibras 02 hasta 12
Categoria de inflamabilidad COG y LSZH

I\IUn'w:ro_de fibras Dimensional nominal Maza neta nominal Carg_a méxinla durante Radia minimo de curvatura (mm}
opticas del cable (mm} {kglkm) la instalacién {kgf)
02 10,0 94 Durante la instalacién Despues de instalado
04 10.0 | 104 20x didmetro del cable 10x didmetro del cable
08 1.2 120 | % masa neta nominal’
08 127 143 kim
10 14,3 176
12 16,1 . 230

Cublern exxerna

Cordones Spticos

Blemento cenural dielérica

Cirta waterblock

CFOT-MF 6 FIBRAS

Desempeiio

En acuerdo con ET 1252

Embalaje

Carrete de madera Tramo estandar 2100 m
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Designacién CFOAC-BLI-A/B-CM-01-AR-LSZH

Cable tipo figuro 8 de dimensiones compactas con cubierta en
material de atrito reducido {low friction). Especialmente desarrollado
para instalaciones de acceso final al abonado (tipo drop) en redes

LssEripoen FTTH y FTTA. Los elementos de tracdén en hilos de acero permiten
que el cable sea empujado por el ducto, siendo dispensable el uso de
un guia para su instalacion
Ambiente de instalacion: Internofexterno

Aplicacién Ambiente de operacién: Aérco autosopartade ¥ en ductas

{empujado o tirado)

Caracteristicas constructivas

Tipo de fibra Monomodo (3/125) G.652.0 y G657 (BLI)
Cantidad de fibras o1
Elemento de tracdién Hilo de acero galvanizade con didmetro neminal de 1,2 mm
Categorfa de inflamabilidad LSZH
Dimensian Masa linear Vano maximo para Carga maxima de Radio minimo de curvatura (mm}
nominal {mm) nominal {kglkm} flecha 1% (m}) operacion (CHMO) (N} Durante la instalacién Después de instalado
5x2 20 80 660 30 15
Desempefio
En acuerdo con ET 2499
Embalaje
Carrete de madera Tramo estindar 1000 m
Rolle Trameo estindar 500 {para ser utilizade en conjuncién con el carrete metilico)
Designacion CFOAC-BLI-A/B-CD-DI-AR-LSZH

Cable tipe figuro 8 de dimensiones compactas con cubierta en
material de bajo atrite {low friction). Especialmente desarrollado
Descripcion para instalaciones de acceso final al abonado (tipo drop) en redes
FTTH y FTTA. Los elementos de traccion permiten que el cable sea
empujado por el ducto, sin la utilizacion de un guia en la instalacion

Ambiente de instaladdn: Interno/ externo

Aplicacion Ambiente de operacién: Aéreo autosustentado e en ductos (tirade
e empujada)
Caracteristicas constructivas
Tipo de fibra Monomodo {3/ 125) G.657 (BLI}
Cantidad de fibras al
Elemento de sustentacidn Hilo de acero galvanizado con didmetro nominal de 1,2 mm
Elemento de traccién Elementos dieléctricos con 0,5 mm de didmetro nominal
Categorfa de inflamabilidad LsZH
Ca o Carga miaxima de Radio minime de curvatura (mm)
. - . o rga mixima de i
Dimensidn Masa linear Vano maximo para i longa duracidn (N} -
nominal {mm) nominal {kgkm} flecha 1% (m) OPETREST (N} - Selamente e nicles Durante la Durante la operacién
Mensajero Soti instalacién
ptico
5x2 20 80 660 75 30 15

Desempeiio

En acuerde con ET 2500

Embalaje

Carrete de madera Tramo estindar 1000 m

Rollo Tramo estandar 500m {para ser utilizado en conjuncién con el carrete metilica)

Tesis publicada con autorizaciéon del autor

No olvide citar esta tesis




TESIS PUCP

Designacion

PONTIFICIA
UN!\[EF.ISI DAD

CATO
DEL PERU

CFOAC-AS-EO

Descripcion

!

Aplicacion

Cable aptico dieléctrico para aplicacién de acceso (drop) en

redes FTTx, constituido por fibras tipo “tight” con revestimiente
secundario en material termoplastico, protegido contra penetracion
de humedad y con cubierta externa en material termoplastico no
propagante ala llama y resistente a intemperioes en el color negro.
Cable tipo figura 8

Ambiente de instalacion: Intemolexterne

Ambiente de operacion: Aéreo autosoportado.

Caracteristicas constructivas

Tipo de fibra
Cantidad de fibras

Elemento de tracdon

Categoria de inflamabilidad

Carga méxima de

Monomedo (9/125)
0l o 02

G.652.D y G.657 (BLI}

Hilos de aramida

COG

Radio minimo de curvatura {mm})

Dimensian Masa linear Vano maximo para eracién (CMO) Carga maxima de .
naminal (mm) naminal (kgflam) flecha 1% (m) o instalacian (N) Durante la Después de
instalacion instalado
36x65 17 80 500 30 15

Desempefio
En acuerdo con ET 2341
Embalaje

Carrete de madera Tramo estandar 1000 m

Designacion

Descripcidn

-3 Aplicadan

CFOAC-BLI-AS-EQ-01-LSZH

Cable éptico para aplicacion de acceso {drop) en redes FTTx, dieléctrico tipo
“tight” circularn constituido por una fibra dptica con revestimiento secundario
en material termoplistico. Protegido contra penetracidn de humedad y

con cubierta externa en material termoplastico no propagante a la llama y
resistente a intemperies en el color negro.

Ambiente de instalacion: Internofexterno

Ambiente de operacién: Aéreo autosoportado y en ductos. Para instalacion
en tramos continuos maximos de 400 m

Caracteristicas constructivas

Tipo de fibra
Cantidad de fibras
Elemento de traccion

Categoria de
inflamabilidad

Color

Dimension del cable

Masa nominal Vano maximo para flecha

{mim}) {kglom) 1% {m)
4.6 30 80
Desempeiio
En acuerdo con ET 2472
Embalaje

Carrete de madera
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Carga maxima durante la

Monomodo {%/125)
ol

Hilos de aramida

G.652.0 y G.657 (BLI)

LSZH

MNegra

Radio minimo de curvatura {mm)

instalacion (M) Durante la instalacién Después de instalado

1000 oo 50

Tramao estindar 500 m
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MNumero de fibras opticas
Dimensional nominal del cable (mm})
Masa neta nominal (kgfkm)

Carga maxima durante la instalacion (M)
Radio minimo de curvatura {mm)

Desempefio

En acuerdo con ET 1195
Embalaje

Carrete de madera

MNumero de fibras opticas
Dimensional nominal del cable {mm)
Masa neta nominal (kgflkm)

Carga maxima durante la instalacion {MN)
Radio minimo de curvatura {mm)

Desempeiio
En acuerdo con ET 1195
Embalaje

Carrete de madera

Tesis publicada con autorizaciéon del autor
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Designacion CFOI-MF
Conjunto formado por cordones monofibra (“tight buffer”). Nucleo
Deteripeis seco y protegido contra la humedad con materiales hidro expansibles.
ecnpaon Todo el conjunto es envuelto por una cubierta externa de material no
propagante a la llama.
Ambiente de instalacion: Interno
Aplicacién

Caracteristicas constructivas

Tipos de fibra

Cantidad de fibras
Categoria de inflamabilidad

02 04 06 08
95 9.5 107 122
B6 BY nz 151

I x masa neta nominal/lim
Durante la instalacién

Después de instalado

Tramo estindar 2100 m

Ambiente de operacién: Interligacién de rede interna

oM4
Multimodo {50/125) OM3
OM2
Multimodo (62.5/125) OMI
Monomodo (9/125) G.652.0
02 hasta 12
COG y LSZH
10 12
13,8 15,6
194 247

15 x diametro del cable
10 x diametro del cable

Designacion CFOI-UB
Conjunto formado por cordones monofibra (“tight buffer”). Nucleo
Descripcié seco y protegido contra la humedad con materiales hidro expansibles.
eacnpeion Todo el conjunto es envuelto por una cubierta externa de material no
propagante a la llama.
Ambiente de instalacion: Interno
Aplicacion

Caracteristicas constructivas

Tipos de fibra

‘Cantidad de fibras
Categoria de inflamabilidad

Tipo de nicleo

02 hasta 12 I8 hasta 36
9.6 9.8
81 90

| x masa neta nominal/lem
Durante la instalacion

Después de instalado

Tramo estindar 2100 m

Ambiente de operacién: En conductos eléctricos y cajas de pasaje

OM4
Multimedo {50/125} oM
oMz
Monomodo (9/125) G.652.0
02 hasta 144
COGyLSZH
Seco y totalmente seco (TS)
48 hasta 60 72 96 120 144
10.6 1.2 128 144 162
100 s 143 165 212

15 x didmetro del cable

10 » didgmetro del cable
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Numere de Didmetro externe
fibras opticas nominal {mm}

16

u 7604

32

48

64 86 £ 0,4
Desempefio

En acuerdo con ET 2115
Embalaje

Carrete de madera

Mumero de Diametro externo
fibras opticas nominal {mm}
8 2x37
Desempeiio

En acuerdo con ET 2366
Embalaje
Carrete de madera

Tesis publicada con autorizaciéon del autor

No olvide citar esta tesis

Designacion

Descripcidn

Aplicacion
Caracteristicas constructivas

Tipo de fibra
Categoria de inflamabilidad

Masa neta
nominal {kgkm}

59

62
&5

Tramo estindar 1000 m

Designacion

Descripeion

Aplicacién

Caracteristicas constructivas
Tipo de fibra

Cantidad de fibras

Categoria de inflamabilidad
Color

Masga neta
nominal {kgflam)

12

Tramo estindar 500 o 1000 m

Carga maxima durante
la instalacién (N}

Carga maxima durante
la instalacian (M}

PONTIFICIA
UNIVERSIDAD
CATOLI

DEL PERU

CFOI-BLI-A/B-UB

Cable éptico optimizade para instalaciones verticales en redes FTTA
(fiber to the apartment). Las fibras épticas estin alojadas en unidades
basicas del tipo micromadulos, que presentan dimensional reducido,
flexibilidad y facilidad de apertura, dispensando la utilizacion de
herramientas. Los micromédulos son reunidos y cubiertos por hilos
dicléctricos para resistencia a tracdén. Todo conjunto es cubierto por
una chaqueta de material termoplastico retardante a la llama con baja
emision de humo y libre de halogenos (LSZH).

Ambiente de instalacion: Intermno

Ambiente de operacidn: Instalacion vertical en ductos o shafts

Monomaodo (9/125)
LSZH

G.657 (BLI)

Radio minime de curvatura {mm)

Durante la instalacién Después de instalado

1000 15x diametro del cable 10x diametro del cable

CFOI-BLI-A/B-CM-CO-LSZH

Cable de dimensiones compactas para instalacién en ambientes
internos. Optimizado para instalaciones verticales de redes FTTA.

Ambiente de instalacion: Interno

Ambiente de operacién: Instalacidn vertical o horizontal en ductos

Monomodo (9/125)
8
LSZH

G.657 (BLI)

MNegro

Radio minimo de curvatura {(mm})
Durante la instalacian Después de instalado

200 60 50
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Mimers de Didmetro externo

fibras épticas nominal {mm}
ol lé6x2
Desempeiio
En acuerdo con ET 2365
Embalaje
Caja Reelex @

Designacion

Deszcripcion

Aplicacion

Caracteristicas constructivas
Tipo de fibra

Elemento de tracdén

Categoria de inflamabilidad
Color

Masa neta
nominal {kg/km)

67

Tramo estandar 1000 m

Carga mixima durante
la instalacian {M)}

CFOI-BLI-A/B-CH-01-BA-LSZH

‘Cable éptico de dimensiones compactas con cubierta en material de
bajo atrito (low friction). Ezpecialmente desarrollado para instalaciones
internas en redes FTTH y FTTA. Loz elementos de traccién en hilos
de acero permiten que el cable sea empujado por el ducto, zin la
necesidad del uso de una guia en la instaladgon.

Ambiente de instalacion: Interno

Ambiente de operacion: Instalacion vertical o horizontal en ductos
Monomado {9/125) G.657 (BLI)

2 hilos de acero galvanizados com diametro nominal de 0,5 mm
LSZH

Blanco

Radio minimo de curvatura {mm)
Durante la instalacion Después de instalado

230 30 15

Diametro externo

Mimere de
fibras épticas nominal {mm}
ol 4
Desempeiio

En acuerdo con ET 2412
Embalaje
Carrete de madera

Tesis publicada con autorizaciéon del autor
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Designacion CFOI-BLI-EC QIF
Cable éptico interno dieléctrico de acceszo al abonado con una fibra
&ptica monomodo optimizada para curvaturas reducidas (BLI), con

Descripcion revestimiento secundario en material termoplastico (tipo “tight”). For
Ia fibra aiglada son inseridos elementos de traccion de hilos de aramida
¥ un EXterno RO propag ala llama.
Ambiente de instalacidn: Interno

Aplicacion
Ambiente de operacién: Instalacién vertical o horizontal en ductos

C isticas constr

Tipo de fibra Monomaodo (%/125) G657 (BLI

Calor Blanco

Categoria de inflamabilidad LSZH

Masa neta
nominal {kgflem)

15

Tramo estandar 500 m

Carga maxima durante
la instalacian (M)

Radio minimo de curvatura (mm)
Durante la instalacion Después de instalado

800 15 5
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Designacion CFOA-ASBO/120/200
Cable optico dieléctrico con fibras opticas reunidas en unidades basicas (tubo
Descripcidn loose). Nicleo protegide contra penetracion de humedad y revestimiento
— - externo en material termoplistico resistente a intemperies.
Ambiente de instalacion: Externo
Aplicacion
Ambiente de operacion: Aérea autosoportada
C isticas constr
Monamade {9/125) G.652B y GB52.D
Monomedo NZD (%/125) G.655 vy G.656
Tipos de fibra
. Multimode (507125} OM4, OM3 y OM2
__‘_ﬂ.e-——: Multimedo (62.5/125) oMl

Elemento central

Tipo de nicleo
Cubierta externa
Vana BO r

et | Shn | M | e [ e
nomiral {ram) MR RO
G 14 1o n
06 hasta 36 & 5 1.6 | 95 105
TS 1] 7l kL]

G 13 () 3
48 hasta 72 g 13 | ns 132
T 1,2 9 oo

G 148 158 185
9% 12 5 14 13% 150
T 13 120 130
G 182 255 -
144 g 18.2 | 130 244

T 16,6 190 203

Fuerza de traceidn in increments de ateniacian (N)
Carga midma de operacidn

Yeneim) 06 hasta 36 48 hasea T2 9% 144
a0 2050 2500 000 3850
120 2830 3400 3300 5150
00 5000 5500 £300 9000

Material metilico
Madeo relleno {G), seco (5) o totalmente seco (TS)

Palietileno de color negro, con o sin retardancia a la llama (RC o NR)

Vana 120 m Vana 200 m
Dlimetrs Masa neta naminal Dimetrs Maca neta naminal
extarns (hglham) extarng (kglkary
naminal {mmj MR RC reamiral {rrany MR RC
14 (L} 14 12 | 0% la
(1K ¥ 10 12 102 13
1o T2 % (LX) 75 1]
13 130 145 138 140 151
3 m 134 134 127 139
12 93 o [1K3 | 98 w7
14.8 17 188 156 180 194
142 141 152 142 47 158
13 121 131 134 130 140
184 260 8l 19 | m bl
182 3 M7 (%3 242 257
185 192 205 17 199 212
Radia minims de curvatura
Carga de compresidn
(Nfcm) Drwrarte la instalicién Drespués de insrabido
20 20 x diiretre del cable 10 x didimetrs del cable

Cables para vanos medianos de 80 m con flecha minima de 1% en condiciones climaticas tipo NESC light, de acuerdo con standard de MATIONAL ELECTRIC SAFETY CODE

Cables para vanos medanos de 120 m con flecha minima de 1% en condidones dimideas dpe MEST light, de acuerdo con standard de NATIONAL BLECTRIC SAFETY CODE

Cables para vanos medianos de 200 m con flecha minira de 1% en condidiones dimiticas tipe MESC light, de acuerds con standard de MATIOMAL BLECTRIC SAFETY CODE,

Cubierta exterma

Elements de traccidn dielécerico

Cubierta intema

=== Material de rellenc

—— Elements central dislécerica
Tibo de proteceisn

Fibras Qpticas

Rip card

CFROA-X-ASY-G 36 FIBRAS

Desempeiio
En acuerdo con ET 1105
Embalaje

Carrete de madera Tramo estindar 4000 m

@ FURUKAWA

Tesis publicada con autorizaciéon del autor
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Cublerm exeerna
El de tracelén dieléeer

Material de relleno

Elemeres cereral disléetriza
Tubs de progeccidn

Fhiras Spticas

Cinea waterhlazk

PRlp cord

CFROA-X-ASY-S 36 FIBRAS
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Designacion CFOA-LV-AS-CMOS5/ 10/ 15/20KN-5

Cable éptico dieléctrico com fibras pticas ubicadas en wbos

de holgado rellenos (tubos “loose”), reunidos alrededor del
Deseripeién clemento central. El nddeo del cable serd protegido con materiales

hidroexpansibles para prevenir la entrada de humedad, cubierta
interna, elemento de traccidn con hilaturas de aramida y cubierta
externa de material termoplastico.

Aplicacién Ambiente de instalacion: Externo
Ambiente de operacion: Aérea autosoportada en largos vanos

Caracteristicas constructivas

Monomodo {9/125) G.652By G.652.D
Tipos de fibra
Monomodo NZD {9/125) G.655 y G656
Tipo de nicleo Seco (5)
CiblertEster Palietileno o copolimero de color negro con o sin retardacién a

llama (MR o RC) o resistente al Efecto Tracking (KT)

Para instalaciones en campo eléctrico = 12 kY, cubierta MR y RC

Resistente al efecto tracking Para instalaciones en campo eléctrico > 12 kWim y = 25 kWim,

cubierta RT
il i Haszneca Radio minimo de curvatura {mm})
Cargamdima |\ oo de | Cantidad de Disinatysy neminal {kgfkmy} Cargae )
de operacion fibras Goticas | fibras par tubo externo compresian "
CMO (N} P S naminal {mm) NR y RT RC {Nfem) Durante Después de
Ia instalacién instalado
06 hasta 36 ] 136 120 132
5 kN 1
48 hasta 72 12 14,8 146 146
06 hasta 36 6 13,6 130 142
10 kN 0x 10 %
48 hasta 72 12 148 158 170 55 dismetra dismetro
06 hasta 36 ] 14,6 145 157 externc externo
15 kN del cable del cable
48 hasta 72 12 15,6 171 185
06 hasta36 & 15 160 173
20 kN
48 hasta 72 12 164 187 201
R lacion de los i0s.

Furukawa recomienda solamente la utilizacién de accesorios preformados para andaje de los cables compuestos de retencién y varillas de proteccién.
Para otras informaciones, contactar con Furukawa.

Cublern exxema
7 Elererts de eraceidn dieléorics

Cinea waterblack
Cublerta Incerna
Material de rellenc

Elements central diekézrrica
Tubo de proteccidn

Fibras Spticas

Rip cord

CFOA-X-LVY-5 36 FIBRAS

Desempeiio
En acuerdo con ET 1204
Embalaje

Carrete de madera Tramo estindar 4000 m
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CFOA-5M-ASU-120-5

Dezcripcion

Aplicacion

Caracteristicas constructivas
Tipo de fibra

Cable éptico totalmente dieléctrico con unidad basica resistente
a la penetradon de humedad y revestimiento externo en material
termoplistico.

Ambiente de instalacion: Bxterno
Ambiente de operacion: Aérea autosoportada en vanos hasta 120 m

Monomado (3/125) G.652.By Ga52.D

Vano méaximo 120 m
Tipo de nucleo Seco
Cubierta externa Material termoplistico resistente a UV
Mamero de Diimetro extarno Masga neta Carga maxima durante Radio minima de curvatura {(mm}
fibras opticas nominal {mm} nominal {lgflam} la instalacion {kgf} Durante la instalacion Después de instalado
Vano 80 Vano 120 Vano 80  Vano 120
02 hasta 12 t t 1 x pesofkm 20 x dismetro del cable 10 x diametro del cable
77 82 60 65
Cubierea exrerna
— Elemento de traccidn
Rip cord
Fibras épricas
Tube de prateseidn
CFOA-X-AS120-RA 12 FIBRAS
R d de los ios

Furukawa recomienda solamente la utilizacion de accesorios preformados para andaje de los cables compuestos de retencién y varillas de proteccion.

Para otras informaciones, contactar con Furukawa.
Desempeiio

En acuerdo con ET 1249

Embalaje

Carrete de madera Tramo estindar 3000 m
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Redes Subterraneas en Ductos o Aéreas Devanadas

Designacion CFOA-DD

Cable optico dieléctrico con fibras dpticas reunidas en unidades basicas (tubo

Dezcripcion loose). Micelo protegido contra penetracion de humedad y revestimiento

2 - externo en material termoplistico resistente a intermperies.
. " - Ambiente de instalacion: Externo
Aplicacién Ambiente de operacian: Subterranea en ductos o agrea devanada en mensajero

de acero

Caracteristicas constructivas

Monomodo (9/125) G528 y Ge52.D
Monomodo MNZD ({9/115) G655 y G656
Tipos de fibra
Multimado (50/125) OM4, OM3 y OM2
Multimodo (62.5/125) CMI
Cantidad de fibras 02 hasta 288
Tipe de nucleo Rellena (G}, seco {5} o totalmente seco (T5)
Cubierta externa Palietileno en el color negro
Didmetro externo Masa neta nominal & i c d Radic minime de curvaturs (mm}
Nimero de | Cantidad de mominal {mm} {kgfkm) & = '
fibras &pti fib il de instalacion compresion )
IFA0PTICAs, | TIDias POl G 5 Ts G s Ts (N) (Nrem) Durante Después de
la instalacién instalado
06 hasta 36 & 10 10 1] 85 75 68
48 hasta &0 10,2 10,2 10,6 Bl 78 70
72 108 10,8 1.4 95 B9 a0
96 132 13 13 140 | 125 112 20 xdismetro | 10 x didmetro
t 2700 230 extermo externo
120 12 14,8 | 14,6 14,6 180 | 155 140 del cable del cable
144 164 16,2 166 225 195 177
216 182 18,2 17.2 240 195 170
288 21,8 19,5 19,1 320 260 225

Cubleres exrerma

Blementa de tracsisn

Tubo de proteceidn

Fbras dpdeas

Elements cenwral dieléctrieo

Material de rellans
Cinta waterblock

Rip cord
CFOA-X-DD-S 36 FIBRAS
CFOA-X-DD-5 2BB FIBRAS
Desempefio
En acuerdo con ET 1060
Embalaje
Carrete de madera Tramo estandar 4000 m
@ FURUKAWA
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Designacion

CFOA-DDR

| Cable éptico armado de fibras dpticas ubicadas en tubos de

Descripcién

Aplicacion

Caracteristicas constructivas

Tipos de fibra

Tipo de nicdeo

Proteccién contra roedores

Cubierta externa

holgade rellenos (tubos “loose™), reunidos alrededor del elemento
central. El nucleo del cable serd protegido con gel o con materiales
hidroexpansibles para prevenir la entrada de humedad. Este conjunto
es protegido con una cubierta interna, una camada de fibra de vidrio
¥ cubierta externa de material termoplistico.

Ambiente de instalagio: Externo o internofexterno para cable no
propagante a la llama de clase LSZH

Ambiente de operacion: Subterraneas en ductos sujetos a accion de
roedores

Monomada (9/125) G.652By G.652.D

Monomodo MZD {3/125) G.655 y G.656
Multimodo {50/125) QM4, OM3 y OM2Z
Multimodo (62.5/125) amMi

Rellena {G}, seco (5} o totalmente seco (TS)
Capa de fibra de vidrio

Falietileno en el color negro o termoplistico LSZH para cable no
propagante a la llama

Radio minimo de curvatura

., . Didmetro externo Masa neta Carga
Nimero | Cantidad de nominal {mm) nominal (kgikm) mixdima de Cargade {mm)
de fibras fibras por instalacié compresién .
opticas tubo G s Ts TS G s TS TS Instalacion {Nfem} Durante |a Después de
{LSZH) (LSZH) {LSZH) {LSZH) (M) instalacian instalado
06 hasta 36 6 136 136 136 136 190 218 176 201
48 hasta 60 14,3 14,3 14,3 143 205 235 191 228
72 I5 15 15 15 230 158 210 249
20 x 10 x
9 168 165 165 165 280 310 254 298 - - . et
120 12 19 187 187 187 330 363 300 348 externo del  externo del
cable cable
144 208 206 206 206 405 443 372 425
6 2,1 Izl 2,1 22,1 395 415 340 398
188 24,5 24,5 24,5 245 475 510 413 474
Cublerta exterra Cubierta exterma
Frotecsian contra raedares (FFV) - Froteccién cartra raedares (PFY)
Cubierta interra Cubierta intema
Tubo de protecdlén Tiba de proteceidn
Fibras dpeicas Fibeas dpticas
Elermenta central dieléctrico Elements central diskctrico
Pletersl dexplieary - Matarial de rellens
Clrta weaterblack
Rip cord R cord
CFOA-X-DDR-G 36 FIBRAS CFOA-X-DDR-5 36 FIBRAS
Desempefio
En acuerde con ET 1538
Embalaje

Carrete de madera Tramo estandar 4000 m

Tesis publicada con autorizaciéon del autor
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Redes Subterraneas Directamente Enterradas

Designacion CFOA-ARE

Cable éptico armado de fibras 6pticas ubicadas en tubos de holgado
rellenos (wbos “loose”), reunidos alrededor del elemento central.
El niicleo del cable serd protegido con gel para prevenir la entrada

Descripcion . z o .
P de humedad. Este conjunto es protegide por una cubierta interna,
¥ una proteccion metalica de acero corrugado y cubierta externa de
material termoplastico.
Ambiente de instalacién: Externo
Aplicacién Ambiente de operacién: Subterrineos directamente enterrados e

sujetos a accién de roedores.

Caracteristicas constructivas

Monomodo (3/ 125} G.652.By G652.D
Monomede NZD (9/125) G655 y G656
Tipos de fibra
Multimede (50/125) OM4, OM3 y OM2
Multimode (62.5/125} oMl
Tipo de nicleo Relleno (G} o totalmente seco (TS)
Proteccion contra roedores Cinta de acero corrugado
Cubierta externa Felietileno en o color negro
i DAAmETS eeers MEs e L Radio minimo de curvatura {mm)
Némero de Cantidad de nominal (mm) nominal (kgkm) Carga de Carga maxima
P fibras por T compresian durante 5
P tubo G TS G T {Nrem) Ia instalacién (N} Durante la Después de
instalacian instalado
06 hasta 36 & 12 12 140 126
48 hasta 72 13,5 13,4 175 156
9 15 148 215 190 440 2700 20 x didmetro del 10 x didgmetro del
12 cable cable
120 16,5 1] 260 229
144 187 18,6 315 77
Cublerea externa
Cinta de azers earmgads
Cinta de blaques del dgua
Cublerea Incema
Tubo de protecdén
Fibras &peicas
Elements central dieléctrica
Material de rellens
Rip cord
CFOA-X-ARE-G 36 FIBRAS
Desempefio

En acuerdo con ET 1060
Embalaje
Carrete de madera Tramo estandar 4000 m

Tesis publicada con autorizaciéon del autor
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Designacion CFOA-DE

Cable éptico dieléctrico de fibras 6pticas ubicadas en wbos de
holgado rellenos {tubos “locse”), reunides alrededor del elemento
central. El nicleo del cable serd protegido con gel para prevenir

|

LssEripoen la entrada de humedad. Este conjunto es protegido por cubierta
interna, revestimento interno de poliamida y cubierta externa de
material termoplastico.

Ambiente de instaladén: Bxterno

Aplicacion

Ambiente de operacion: Subterrineo directamente enterrado

Caracteristicas constructivas

Monomado (3/125) G.652.By G.652D
Monomodo MNZD {9/125) G.655 y G.656
Tipos de fibra
Multimodeo (50/125) OM4,OM3 y OM2
Multimado (62.5/125) CMI
Cantidad de fibras 02 hasta | 44
Tipo de nicleo Relleno (G) o totalmente seco (TS)

—— " -
Revestimiento interno resistente a Poliamida (N)ﬂon)

termitas
Cubierta externa Paolietileno en el color negro
;i a8l R i } IASHELa Radio minimo de curvatura (mm)
Mumero de Ciitided d& naminal {mm} nominal (kgkm} Carga de Carga maxima durante
fibras &pti fibras por compresian |a instalacion (N =
ibras pticas sk & e £ e {Nifem) a instalacion (M} Durante la Después de
instalacién instalado
06 hasta 36 [ 1.8 (IR 1oz B8
48 hasta 72 13.2 13,2 130 il
20 x didmetro 10 x didmetro
96 12 15 15 | 170 145 220 1000 del cable del cable
120 16,6 16,6 210 179
144 184 184 185 07z

Cubierta exterra
" Revestimients ineerna de paliamida (Mylan)

Cublerta intema

- Tuba de proceccidn
Fibras éipricas
Blemento cenural delcrics

= Marerial de rellens

Rip cord

CFOA-X-DE-G 36 FIBRAS

Desempefio

En acuerdo con ET 1177

Embalaje

Carrete de madera Tramo estindar 4000 m
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Designacion CFOA-DER ({PPU)

Cable éptico dieléctrico de fibraz opticas ubicadas en tubos de
holgado rellenos (tubos “loose”), reunidos alrededor del elemento
central. El ndcleo del cable sera protegido con gel para prevenir

_
-

Dlescripdén la entrada de humedad. Este conjunto ez protegido por cubierta
interna, revestimento interno de poliamida, camada de varillas de
fibra de vidrio y cubierta externa de material termoplistico.
Ambiente de instalacién: Externo.

Aplicacion Ambiente de operacion: Subterraneo directamente enterrado sujeto

a acciones de roedores y termitas

Caracteristicas constructivas

Monomedo (9/125) G.652.8 y G.652.D
Monomodo MNZD {9/125) G655 y G656

Tipos de fibra
Multimade (50/125) OM4, OM3 y OM2
Multimodo (62.5/125) oMl

Tipe de nicleo Rellens (G)

Revestimiento interno resistente a
Foliamida {(Mylon)

termitas
Proteccién contra roedores Capa de barras cilindricas de fibra de vidrio resinado (FRFP)
Cubierta externa Faolietileno en el color negro
i i Radio minimo de curvatura (mm
Mimero de Cﬁa;n‘:&:a:e Diametro externo Maza neta c:_:;%::zn Carf:r::‘a:ma { )
fibras épti inal inal k a Durante la Después de
ibras opticas .2 nominal {mm} nominal {kgflem) (Nicm) Ta instalacian {N) incealarién i
06 hasta 36 é 198 410
48 hasta 72 20,9 419
20 x didmetro del 10 x didmetro del
96 - 228 459 440 2700 cable cable
120 24,7 506
144 26,7 552
Cublera exterra
Cinta de reunisn
Proteccidn contra roedares (FRLY
Revestimients de Nylon
Cubierta intarna
Elementa central dielécurics
Tubo de provecddn
Material de rellens.
Fibras Spticas
CFOA-X-DER-G {PPU) 36 FIBRAS
Desempeiio
En acuerdo con ET 1203
Embalaje
Carrete de madera Tramo estindar 4000 m
@ FURUKAWA
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RED EXTERNA AEREA
CFOA-X-ASY-W-Z-K

Tipoe dé Rewsstimientn
RC - Egtandador de Llama
NR - Nomal

Peibmare de Fibeas fplicss
© - Niclew con Gel, § - Mcleo Sero
Vana Maximo - (B0, 120 e 200m)

AS - Autosuposzde

on Mansajore Integrado

Tipos do Fitras: MM i
SM - Momamada
MZD « Dizparadm Mo Cone

Revastiminrto da | it “Arilato”
detiea
Fiba
Cable

AED EXTERMA SUBTERRANMEA

CFOA-X-YW-Z (K)

Caractorishess Espotiale
PFY - Frotecode Fibra de Vidno
PPU - Protoceidn con Elemento Pultrodado

Niiero de Fibras Gpticas
G - Nixlen con Gel, 5 - Nilclen Seco

Aplicagdo del Cakler DD - Diskactrico para Instalaciones en Ductos

CFOA-X-LV-AS-YW-Z-K

Tipos de Revestimiento

RT -Resistente al Trillamiznto
RC - Aetardador de Llsm
NR . Meemal

Nrmwern de Filims Ogiic

0 SEL0

© - M&les con Gol, § - N
Carga hrima du Operacitn (5,40 15.20,75 k4

A8 - Autosuportad
Largos Vanos

Tipos de Fibras: MM - Multimoda
M

- Monamado
NZD - Digpersidn No Caro

Fevestimento de la Fibra “Acniato™
Oatica
Fibra
Cabls

CFOA-X-ASYRA-Z

Hed Abenado

IDPE - Dicléctrico y con Ducto Integrada para bnstalaciones Erderradas Direciaments

ARD - Frotegdo com Asmadura e s
ARE - Protegde cen Armandura en Centa de A

Tipess dur Fibras: MM - Multiem;
SM - Manaiio
NZD - Dispersién Mo Cero

Revestimignto do l& Fibra "Acrilsto”
Optica

Fibra

Cable

CFOI-X-Y-Z-W

Grado de Proteceitn del Cable de Retardancia a la Llama
COC - Cabls Optico Gemeral
COR - Cable Optico "Riger™
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CARACTERISTICAS ELECTRICAS

Cable Telefénico

PAL; PAL-AS; PAL-R; PAL-RS FASTOIT {1}
Cable
Sélide Foam Skin Salide Foam Skin Salido
Calibre del conductar 8WG (mm) 28 (0,404) 24 (0511) 040 050 060
Resiseench eléoerica mixdma (0 kma 20°C) 1442 485 1530 97.8 579
Promedia mixdme 1.5 1.5 N
Desequilibrio resistive (%)
Hixdme individual L 50 70
. =20 pares 5244
C:FT;‘Ie‘hdml.urz Promadis <70
{rFary > 20 pares 51412
RME mixima 45 453
FxP -
Desequllbrio capacldve Mixima indvidual 145 181
{pFla o Fromedia rixdme 574 5
*
Mixime individual 28625 2525
RME mirira 88 58
150 kHz
Residua de velediafanta Finire Individual 58 58
{dBlam) RMS minima 52 52
1024 kHe
Minirmo individual 15 kH
T — 150 ke Mirirmo irdividual 58 53
paradiziorda (dB) 104kHz | Miimo individual 40 0
Rellen 1,2 121 T4 e nia
150 kHz
Arenucidn de Seco 14 na BO na 134 1.6 &7
PRS- Fromedio
eranemisién | ) Rellenc 2.1 258 19.0 195 nia
1024 kHe
Seco 21,0 ria 19.8 ria 314 30,0 ny
Rellenc 2800 2400 4000 3000 nfa
CxC
Seco 2500 na 3000 wa 1500
Tensién aplicada (Ves'3 )
Rellens 10000 10000 nia
CxB 10000 10000
Seco wa wa 2800
HNoa:
nia = Mo aplicable.
{1} Diimetra del eandustor disporible en mfimetres.
FAMILIA DE CABLES PARA TRANSMISIONES EN BANDA ANCHA
Frecuenca de operackn 85 MHz A0 MHz
Cable PAL-xDEL; PAL-AS-xDSL; PAL-RE-xDSL PAL-xDEL; PAL-AS-xDELPAL-RI-«DIL
Drezericién Miieles spen o rellens y calibre del conducear e 26 AWG (0404 mm) Mizles sece o rellens y ealibre del condusesr d2 24 AWG (0511 rmm)
Caracteristicas de transmisin
Arenuacin de " Areruaciin de
recuencis (Meks) crpednen | wansmilén BSNEXT | BELFEXT | o de T— mraneriviéna | PSMEXT | PSELFEXT | Pérdida de recams
. ( " AM°C {d8) (dB/10D ) "“""daj caracteristica (1) | 20 °C {dB/100 (8} (dBI10D m) (4B}
) (B 00 m
815 a5 &7 &b k1] 08 73 7l 39
0,30 (B £3 5] 1 ¥ 59 2] %
050 13 59 i3 0 13 &5 &4 M
11 130 #20 9 50 52 pi-§ [k} 58 57 1
2 4 45 47 2% 15 53 sl k1]
10015
83 41 ELd 33 M 47 16 H 29
B 48 ER EL] ] 1 2 L a
0 nia nia nia nia nia g7 kLl 35 8
312 nia nia nfa nia nfa 0% 34 30 15
40 nfx nia nix nfa ni 124 1l n 14

o
nfa = Mao aplicable.
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CODIGO DE COLORES
FORMACIONES CONCENTRICAS

Par Coler Par Celor Par Coler Par Celor Par Celer
1 B-Az 6 E-Az 11 N-Az 16 Am-Az 21 Vie-Az
2 B-Ma 7 E-Ma 12 M-Ma 17 Am-Ma 2 Vi-Ma
3 B-¥ 8 E-V 13 N-¥ 18 Am-¥Y 23 VY
4 B-M 9 E-M 14 N-M 19 Am-M 24 Vi-M
5 B-G 10 E-G 15 N-G 20 Am-G 25 V-G

FORMACIONES MULTIPLAS

Mumero del grupe o Color de atadura del grupo o super Secuencia de los pares en Secuencia de los pares en los super
super grupo grupe los grupos grupos
1 B-Az 1a25 1aloo
2 B-Ma 26 a 50 101 a 200
3 B-V 51a75 201 a 300
4 B-M 76 a 100 301 a 400
5 B-G 101 a 125 401 a 500
6 E-Az 126 a 150 501 a 600
7 E-Ma 151 a 175 601 a 700
8 E-V 176 a 200 701 a 800
9 E-M 201 a 225 801 a 900
10 E-G 226 a 250 901 a 1000
1 M-Az 251 a 275 1001 a 1100
12 N-Na 276 a 300 1101 a 1200
13 N-V 301 a 325 1201 a 1300
14 MM 326 a 350 1301 a 1400
15 N-G 351375 1401 a 1500
16 Am-Az 376 a 400 1501 a 1600
17 Am-Ma 401 a 425 1601 a 1700
18 Am-V 426 a 450 1701 a 1800
19 Am-M 451 a 475 1801 a 1900
20 Am-G 476 a 500 1901 a 2000
21 Vi-Az 501 a 525 20001 a 2100
2 Vi-Ma 526 a 550 2101 a 2200
3 V- 551 a 575 2201 a 2300
4 Ve-M 576 a 600 2301 a 2400

IDENTIFICACION DE LOS PARES EXTRAS

Far extra Colores

Namero Cadigo de color Vena A Vena B
1 B-E Blanco Encarnado
2 B-Am Blanco Amarillo
3 B-Vt Blanco Violeta
4 E-N Encarnado Megro
5 E-Am Encarnado Amarillo
] E-Vt Encarnade Violeta
7 M-Am Megro Amarillo
a M-V Negro Violeta
9 Am-Vt Amarillo Violeta
10 Az-MNa Azul Maranja
1 Az Azul Verde
12 Az-M Azul Marrén
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Cable Telefénico

CANTIDAD DE PARES PILOTO (CUANDO EXISTIR)Y PARES EXTRAS
Nimero de pares nominales MNimero de pares piloto MNumero de pares extras
10 I .
20 I -
30 I -

50 I -
75 I =
oo I -
200 |
300
400
600
900 9
1200 12
1500 15
1800 18
2400 24

[- ST, RS X R X

Abreviacion de los colores utilizados:
B = Blanco, Az = Azul, Ma = Maranja,V =Verde, M = Marran, G = Gris, E = Encarnado, N = Megro, Am = Amarillo,Vt = Violeta; R = Rojo.
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FACTORES DE CORRECIOMES Y CALCULS DE S0 MA DE POTENCIA DE
CHAFOMIA {[POYWER SUM)

1) Deseouigrio Caracrvo [AC)
A) Par-Par
Para una longitud £, en metros, diferente de 1000 m, los limites de
desequilibrio capacitivo (A C) son de acuerdo con las siguientes for
Promedio cuadratico maximo Maximo individual:
o =453 ., /F " (pF) AC =181, (pF)

(4] T&SU' : 3] T&m
B) Par-Tierra
Para una longitud £, en metros, diferente de 1000 m, los limites de
desequilibrio capacitivo (4 C) son de acuerdo con las siguientes fioe
Promedio maximo Maximo individual
= 5 { F = .

AL =574 T&Gﬁ pF) OC =825 b (pF}

2) Resipuo e TeLEDiaFos (RT)
Para una lengitud £, en metros, diferente de 1000 m, los limites de
desequilibrio capacitivo (A C) son de acuerdo con las sigulentes fiu
Promedio cuadratico minima
150 kHz 1024 kHz
RI,,=68+101og 1000 (dB) BT =52+ 10log 1000 (dB)

¢ L

Minima individual
150 kHz 1024 kHz
RT,,,= 58+ 10log 1000 (4B}  RT =35+ 10log 1000 (dB)

3) Soma ok Porencias oe PARADIAFONIA (PS NEXT)
v Resiouo pe TELEDIAFONIA (PS5 ELFEXT)
En cables para transmision digital xDSL al cual lo requisito refiere a
suma de potencias (feee 2.4), 8l valor es obtenido por la formula:

o R
PS=10logz 10" (dB)
n=1
Donde
P5 = Power Sum (MEXT o ELFEXT)
dB = Medida de la diafonia en la frecuencia solicitada
N = nimero de pares medidos menos 1
(Ej: para 50 pares; n=49)
- FUBARTAEER
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atenuaciones dB
divisor dptico 1x16 137
divisor dptico 2x4 73
conectores 0.3
| 0.03
cable 0.35
sistema 285
cantidad

conectores 7

pal 6

distancia (Km)| total (Km)
OLT - divisor dptico A 11 11
OLT - divisor dptico 1 0.16 1.26
OLT - divisor dptico 2 0.23 133
OLT - divisor dptico 3 0.25 135
OLT - divisor dptico 4 0.071 1171
distancia (Km)| total (Km)
OLT - divisor Optico B 14 14
OLT - divisor optico 1 0.39 1.799)
OLT - divisor optico 2 0.23 1.63]
OLT - divisor dptico 3 0.19 1.59
OLT - divisor optico 4 0.3 17|
distancia (Km)| total (Km)
OLT - divisor dptico C 16 16|
OLT - divisor dptico 1 0.3 1.9
OLT - divisor dptico 2 0.3 1.9
OLT - divisor dptico 3 0.16 1.76
OLT - divisor Optico 4 0.19 1.76)
distancia (Km)| total (Km)
OLT - divisor dptico D 17 17|
OLT - divisor dptico 1 0.3 2]
OLT - divisor dptico 2 0.23 133
OLT - divisor dptico 3 0.15 1.25
OLT - divisor dptico 4 0.17 1.27
distancia (Km)| total (Km)
OLT - divisor dptico E 18 18
OLT - divisor optico 1 0.22 2.02)
OLT - divisor optico 2 0.23 2.03)
OLT - divisor dptico 3 0.45 2.25
OLT - divisor optico 4 0.3 2]
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total (Km) |Atenuacion total del tramo (dB)
OLT - divisor dptico A 11
OLT - divisor dptico 1 1.26 23.721
OLT - divisor dptico 2 133 23.746
OLT - divisor dptico 3 135 23.753
OLT - divisor dptico 4 1171 23.690

total (Km) [Atenuacion total del tramo (dB)
OLT - divisor 6ptico B 14
OLT - divisor dptico 1 1.79 23.910
OLT - divisor dptico 2 1.63 23.851
OLT - divisor dptico 3 159 23.837
OLT - divisor optico 4 17 23.875

total (Km) |Atenuacion total del tramo (dB)
OLT - divisor dptico C 16
OLT - divisor dptico 1 19 23.945
OLT - divisor dptico 2 19 23.945
OLT - divisor 6ptico 3 176 23.89
OLT - divisor Optico 4 176 23.89%

total (Km) |Atenuacion total del tramo (dB)
OLT - divisor dptico D 17
OLT - divisor Optico 1 2 23.980
OLT - divisor dptico 2 133 23.746
OLT - divisor dptico 3 1.25 23.718
OLT - divisor dptico 4 127 23.725

total (Km) [Atenuacion total del tramo (dB)
OLT - divisor Optico E 18
OLT - divisor dptico 1 2.02 23.987
OLT - divisor dptico 2 2.03 23.991
OLT - divisor 6ptico 3 2.25 24,068
OLT - divisor optico 4 21 24,015
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atenuaciones dB
divisor 6ptico 1x16 13.7
divisor 6ptico 2x4 7.3
conectores 0.3
empalme 0.03
cable 0.35
sistema 28.5
cantidad
conectores 7
empalmes 6

distancia (Km) [ total (Km)
OLT - divisor dptico E 1.4 1.4
OLT - divisor dptico 1 0.22 1.62
OLT - divisor dptico 2 0.23 1.63
OLT - divisor éptico 3 0.45 1.85
OLT - divisor 6ptico 4 0.3 1.7
distancia (Km) [ total (Km)
OLT - divisor 6ptico D 1.5 1.5
OLT - divisor 6ptico 1 0.3 1.8
OLT - divisor dptico 2 0.23 1.73
OLT - divisor dptico 3 0.15 1.65
OLT - divisor 6ptico 4 0.17 1.67
distancia (Km) | total (Km)
OLT - divisor 6ptico C 1.6 1.6
OLT - divisor éptico 1 0.3 1.9]
OLT - divisor dptico 2 0.3 1.9
OLT - divisor dptico 3 0.16 1.76)
OLT - divisor dptico 4 0.19 1.79]
distancia (Km) | total (Km)
OLT - divisor 6ptico B 1.8 1.8
OLT - divisor dptico 1 0.399 2.199
OLT - divisor dptico 2 0.23 2.03
OLT - divisor 6ptico 3 0.19 1.99
OLT - divisor 6ptico 4 0.3 2.1
distancia (Km) | total (Km)
OLT - divisor 6ptico A 2.1 2.1
OLT - divisor dptico 1 0.16 2.26
OLT - divisor dptico 2 0.23 2.33
OLT - divisor dptico 3 0.25 2.35
OLT - divisor 6ptico 4 0.071 2.171]
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total (Km) [Atenuacidn total del tramo (dB)
OLT - divisor 6ptico E 1.4
OLT - divisor 6ptico 1 1.62] 23.847,
OLT - divisor dptico 2 1.63 23.8505
OLT - divisor 6ptico 3 1.85 23.9275]
OLT - divisor 6ptico 4 1.7 23.875]
Desde el OLT total (Km) |Atenuacién total del tramo (dB)
OLT - divisor 6ptico D 1.5
OLT - divisor 6ptico 1 1.8 23.91]
OLT - divisor 6ptico 2 1.73] 23.8855
OLT - divisor 6ptico 3 1.65] 23.8575
OLT - divisor 6ptico 4 1.67 23.8645|
Desde el OLT total (Km) [Atenuacion total del tramo (dB)
OLT - divisor 6ptico C 1.6
OLT - divisor 6ptico 1 1.9 23.945
OLT - divisor 6ptico 2 1.9 23.945|
OLT - divisor 6ptico 3 1.76 23.896
OLT - divisor 6ptico 4 1.79, 23.9065
Desde el OLT total (Km)|Atenuacion total del tramo (dB)
OLT - divisor 6ptico B 1.8
OLT - divisor 6ptico 1 2.199| 24.04965
OLT - divisor 6ptico 2 2.03 23.9905
OLT - divisor 6ptico 3 1.99 23.9765|
OLT - divisor 6ptico 4 2.1 24.015]
Desde el OLT total (Km) [Atenuacion total del tramo (dB)
OLT - divisor 6ptico A 2.1
OLT - divisor 6ptico 1 2.26 24.071]
OLT - divisor dptico 2 2.33] 24.0955
OLT - divisor 6ptico 3 2.35 24,1025
OLT - divisor 6ptico 4 2.171 24.03985




PONTIFICIA

TESIS PUCP EL‘}“&E,!}EE‘“’

DEL PERU

tipo de cambio 3.25
Precio | Precio
Unidad de Unitario| Unitario | Precio Parcial
Recurso Marca Modelo medidad Cantidad| (USS) (S/.) (S/.)
TRAMITES LEGALES
Licencias para el tendido subterraneo 659.7
Autorizacion para subestaciones
subterraneas y cajas de inspeccion Camara 25 28.75 |93.44 2335.94
Ampliacion de redes subterraneo (ductos,
tuberias , telecomunicaciones, eléctricas) metros lineales |3200 0.8 2.6 8320
Licencias de uso de infraestructura publica 319.6
Autorizacién para la reparacidn de pistas
y/o bernas y veredas Unid. 1 0 0 0
Ocupacion de area de uso publico metro cuadrado  |<100 126.8  [345.8 345.8
SUBTOTAL 11981.04
EQUIPOS DE COMUNICACION E
INTERCONEXION
Chasis Furukawa Chasis Unid. 1 217[ 705.25 705.25
ONT Furukawa GPON SC-APC Unid. 128] 87| 282.75 36192
Divisor dptico Furukawa Divisor éptico 2x4 Unid. 5 35 113.75 568.75
Divisor dptico Furukawa Divisor dptico 1x16 Unid. 20| 30| 97.5 1950
Modulo OLT GPON Furukawa Modulo GPON Unid. 7| 1000 3250 22750
Bandeja de distribucion (ODF) AMP NetConnect Unid. 4 55| 178.75, 715]
Roseta 6ptica Furukawa Roseta éptica APC-SC Unid. 128 16 52| 6656
SUBTOTAL 69537
FIBRA, INSTALACION Y ACCESORIOS
Cable fibra optica monodo G.657A de 48
hilos Draka BendBright Single-Mode Optical Fiber |metros lineales 7500 2.1] 6.83] 51187.5]
Gabinete de telecomunicaciones Elemsin Unid. 1 110 357.5 357.5
Armario de telecomunicaciones Elemsin Unid. 1 80 260 260
Conector SC monomodo Nexxt Unid. 442 3] 9.75) 4309.5
Caja de empalme AMP NetConnect Unid. 37| 90| 292.5] 10822.5
Rack de telecomunicaciones ~ [---mm-mmommoomooooe- Unid. 2| 110 357.5 715
Conector RJ-45 TechPrint Paquete(50 unid) 6| 4.37| 14.20| 85.215
grapas, clavos y sujetadores Paquete 10| 15.4] 50.05 500.5
SUBTOTAL 68237.72]
COSTO DE SERVICIO
Alquiler de maquina de empalme por
fusion Fujikura FSM-11R & FSM-11S Unid. 1] 7000 22750 22750
Alquiler de medidor de potencia EXFO FPM-302 Unid. 1 655| 2128.75 2128.75
Alquiler de equipo de prueba de BER de
FTTX EXFO FOT-932-5 Unid. 1] 8480 27560 27560
Construccidn de canalizacion de fibra
Optica metro 3200 30 97.5] 312000
Instalacion de subterranea de cable de
fibra dptica metro 3200 0.9 2.925 9360
Movilidad de equipos, herramientas y
carretes 1 1000 1000
Mano de obra 1 50000 50000
Energia de respaldo 10000
Terreno y edificacidon 250000
SUBTOTAL 684798.75|
Subtotal sin IGV (S/.) 765017.50)
IGV : 19% (S/.) 145353.33
Total (Subtotal+ terreno y edificacion 910370.83
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N. de usuarios
minimo 128
N. de usuarios
maximo 256 Afio 0 1 2 3 4 5
cuota 300 Egresos -910370.83| -91037.083 -91037.083| -91037.083| -91037.083 -91037.083
Ingresos 537600 460800 460800 460800 460800
Total -910370.83| 446562.917| 369762.917| 369762.917| 369762.917 369762.917
VAN S/. 637,096.39
TIR 33%
Afio 0 1 2 3 4 5
Egresos -910370.83| -91037.083 -91037.083| -91037.083| -91037.083 -91037.083
Ingresos 998400 921600 921600 921600 921600
Total -910370.83| 907362.917| 830562.917| 830562.917| 830562.917 830562.917
VAN S/.2,476,937.18
TIR 92%
[Tasa 0.15] 128 usuarios
Flujo Factor Actual Acumulado 600000 B
AfoJo| -910370.83 1| 910370.83] -910370.83 400000 Y= 256484 S1891. X1 3.19
Afio| 1| 446562.917 1.15] 388315.58] -522055.25 200000
Afio|2| 369762.917 1.3225( 279593.8881| -242461.3619
Afio|3| 369762.917|  1.520875| 243125.1201] 663.7581696 0
Afio|4| 369762.917] 1.74900625| 211413.1479] 212076.9061 -200000 $
Afio[5| 369762.917| 2.011357188| 183837.5199| 395914.426
-400000
-600000
800000 -7
-1000000
[Tasa 0.15]
- 256 usuarios
Flujo Factor Actual Acumulado
Afiojo| -910370.83 1| -910370.83] -910370.83 2500000 x2 131
Afio[1] 907362.917 1.15| 789011.2322| -121359.5978 2000000 ¥.= 564227x - 744575,
Afio[2| 830562.917 1.3225(  628024.89] 506665.2922 1500000 .
Afio[3| 830562.917|  1.520875|  546108.6| 1052773.892
Afio|4| 830562.917| 1.74900625| 474877.0435| 1527650.936 1000000 s
Afio|5| 830562.917| 2.011357188| 412936.5595| 1940587.495 500000 o
0
0 =4 2 3 4 5 6
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