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OLT GPON FK-OLT-G2500
Tipo do Produto Equipamento GPON FBS

Família do
Produto

FBS - Furukawa Broadband System

Descrição A OLT (Optical Line Terminal) é um equipamento utilizado em redes FTTx (Fiber To
The X) como concentrador de assinantes. É sua função distribuir o acesso a cada
usuário da rede e realizar tarefas de gestão, tais como controle de acesso,
gerência de banda, disponibilização de serviços, etc. Chassi GPON com altura de
7RU (unidades de rack).

Características Gerais
10 slots para módulos de serviço:

Cada módulo de serviço suporta até 4 interfaces GPON SFP, para
atendimento a 64 usuários cada, totalizando até 2560 usuários por
chassi;
Opção de módulos de serviço com interfaces GPON redundantes;

2 slots para módulos de uplink:
O módulo de uplink apresenta 2 portas 10GbE XFP e 4 portas 1GbE
SFP;

2 slots para módulo de controle e gerenciamento (switching):
Possibilidade de instalação de 2 módulos de switching para que
operem em redundância;

296Gbps de capacidade de switching e 220Mpps de throughput;
Upgrade de software em serviço (ISSU – In Service Software Upgrade);

GPON
Suporta ITU-T G.984.4 para Gerência e Controle da Interface da ONT (OMCI);
Gerência remota da ONT;
Descoberta e ranging automático da ONT;
Suporta NSR e SR DBA (G.984.3)
Múltiplos T-CONTs por ONT;
Até 64 usuários por interface GPON;
Velocidade de 2.5Gbps em downstream e 1.25Gbps em upstream;
20km de faixa de transmissão (60km de alcance lógico);
Comprimento de onda de transmissão: 1490nm;
Comprimento de onda de recepção: 1310nm;
Potência Óptica de Transmissão: 1,5dBm ~ +5dBm
Potência Óptica de Recepção: -8dBm ~ -28dBm

Layer 2
Standard Ethernet Bridging;
Até 32K endereços MACs;
Até 4K VLANs, 802.1q;
Port/Subnet/Protocol-based VLAN;
VLAN stacking/translation;
Spanning Tree (STP, RSTP e MSTP);
Link Aggregation (802.3ad);
Jumbo frame de até 9K;



ESPECIFICAÇÃO TÉCNICA
  2743 - V 10 (23/02/2015)

2 / 3Este informativo é de autoria e propriedade exclusiva da Furukawa Industrial S.A. Produtos Elétricos. É
vedada a sua reprodução no todo ou em parte sem mencionar sua autoria, assim como alteração de seu
conteúdo ou contexto. Todas as especificações estão sujeitas a alterações sem aviso prévio. As Imagens
e desenhos são meramente ilustrativas.

Layer 3
Roteamento IPv4 e IPv6;
Roteamento estático;
Routing Information Protocol (RIP) v1,v2 e RIPng;
Open Shortest Path First (OSPF) v2, v3;
Border Gateway Protocol (BGP) v4;
Intermediate System to Intermediate System (IS-IS);
Virtual Router Redundancy Protocol (VRRP);

QoS
Traffic scheduling (SP, WRR e DRR);
8 filas por porta;
Limitação 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 controle de acesso baseadas nas portas, endereços MAC,
EtherType, IP SA/DA, endereço IP de multicast, TCP/UDP;

MultiCast
IGMPv1/v2/v3;
IGMP Snooping;
IGMP Proxy;
IGMP Static Join;
Multicast Vlan Registration (MVR);
PIM-SM, SSM;

Gerencia
Serial/Telnet (CLI);
SNMP v1/v2/v3;
DHCP server, client e relay com opção 82;
Single IP management;
RMON;
Syslog;
Link Layer Discovery Protocol (LLDP);

Segurança
Autenticação baseada em MAC ou porta (802.1x);
Storm Control para broadcast;
Bloqueio de tráfego multicast e unicast desconhecidos;
Proteção DoS;
Gerenciamento Out-of-Band;
IP Source Guard
Secure Shell (SSH) v1/v2
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Características Construtivas

Dimensões[mm]
Largura Altura Profundidade

444 310 285

Min Máx OBS

Temperatura de
operação 0 50

ºC
Temperatura de
armazenamento

-40 70

Umidade
relativa de
operação

0% 90%
Sem

condensação

Consumo de
Energia

390 Watts

Tensão DC -48/60 Volts

Alimentação
Duas Fontes DC em regime de

Redundância e balanço de carga

Fontes e ventiladores hot-swappable;
LEDs indicativos de alarme

Garantia
Garantia de 1 ano.

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



ESPECIFICAÇÃO TÉCNICA
  2373 - V 5 (11/08/2015)

1 / 3Este informativo é de autoria e propriedade exclusiva da Furukawa Industrial S.A. Produtos Elétricos. É
vedada a sua reprodução no todo ou em parte sem mencionar sua autoria, assim como alteração de seu
conteúdo ou contexto. Todas as especificações estão sujeitas a alterações sem aviso prévio. As Imagens
e desenhos são meramente ilustrativas.

Splitter Óptico 2xN Balanceado
Tipo do Produto Splitter óptico

Família do ProdutoFBS - Furukawa Broadband System

Descrição Splitters Ópticos são componentes passivos que
realizam a divisão do sinal óptico em uma rede PON.
O modelo 2xN possui 2 fibras de entrada e N fibras
de saída, as quais dividem a potência do sinal
óptico de forma proporcional entre elas,
caracterizando-o como um splitter balanceado.
São utilizados principalmente em sistemas ópticos
com redundância não-simultânea.
Disponível apenas em modelos com fibras
de entrada e saída não conectorizados.

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

Compatibilidade Bandeja de Emenda ou Módulos Conectorizados.

Garantia 12 meses

Vantagem
Tamanho compacto que permite o acondicionamento em diversos tipos de
bandejas de emenda ópitca.
Baixa perda de inserção e excelente uniformidade.
Alta confiabilidade
Tecnologia de fabricação FBT (2x2) e PLC (2x4 e acima)
Fibras de entrada e saídas com revestimento primário (250 µm)
Fibra especial "Bend Insensitive" G.657A - otimizadas para acomodação em
bandejas com raio de curvatura reduzidas.

Parâmetros de
performance

Modelos 2x2 2x4 2x8 2x16 2x32 2x64

Banda Óptica Passante PLC: 1260~1650        FBT:1260~1360nm e 1480~1650nm

Perda de Inserção Máxima 4 dB 7,3 dB 10,8 dB 14 dB 17,7 dB 21,3 dB

Uniformidade 0,6 dB 0,8 dB 1,3 dB 1,5 dB 2,1 dB 2,5 dB

Sensibilidade à Polarização
Máxima (PDL)

0,2 dB 0,2 dB 0,25 dB 0,3 dB 0,4 dB 0,5 dB

Diretividade >55 dB

Perda de Retorno >55 dB

Especificações ambientais Modelos de Splitter 2x2 2x4 2x8 2x16 2x32 2x64

Temperatura de Operação -40~+85ºC -25~+70ºC

Temperatura de Armazenamento -40~+85ºC

Umidade Relativa de Operação 5~95%UR

Umidade Relativa de Armazenamento 5~95%UR



ESPECIFICAÇÃO TÉCNICA
  2373 - V 5 (11/08/2015)

2 / 3Este informativo é de autoria e propriedade exclusiva da Furukawa Industrial S.A. Produtos Elétricos. É
vedada a sua reprodução no todo ou em parte sem mencionar sua autoria, assim como alteração de seu
conteúdo ou contexto. Todas as especificações estão sujeitas a alterações sem aviso prévio. As Imagens
e desenhos são meramente ilustrativas.

Modularidade 2x2 2x4 2x8 2x16 2x32 2x64

Profundidade (P) 50mm 45mm 45mm 55mm 55mm 65mm

Diâmetro (D) 3mm N/A N/A N/A N/A N/A

Largura (L) N/A 5mm 5mm 7mm 7mm 12mm

Altura (A) N/A 4mm 4mm 4mm 4mm 4mm

Comprimento da fibra
de entrada

2m

Comprimento da fibra
de saída

2m

Diâmetro da Fibra Nua 250µm

Splitter sem
conector

Características
dimensionais
para splitter
sem conector

Código 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  saídas, o grupo de cores se repetirá a cada 8
portas, sendo separados e indetificados através etiquetas coloridas;
As portas de entrada dos splitter 2xN seguem o seguinte código: Entrada 1 -
Azul e entrada 2 - Laranja.

Tipo de Fibra Fibras de Entrada e Saídas do Tipo "Bend Insensitive" G.657A . (2)

Normas Aplicáveis
Telcordia GR-1209 (Requisitos Gerais para Componentes Passivos Ópticos)
Telcordia GR-1221 (Requisitos de Confiabilidade para Componentes
Passivos Ópticos)
IEC 61753-1 (Dispositivos de Interconexão de Fibra Óptica e Componentes
Passivos - Padrões de Performance)

Certificações ANATEL (Homologação 1837-11-0256 e 1835-11-0256)
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Gravação Padrão
Furukawa

SPLITTER OPTICO XXX 2XN G.657A AA/BB YM/ZM
XXX = Tecnologia de fabricação (FBT ou PLC)
N = Quantidade de saídas
AA= tipo de conectorização da entrada (não conectorizado - NC)
BB= tipo de conectorização da saída (não conectorizado - NC)
Y = Comprimento da fibra de entrada (m) com revestimento primário (250 μm)
Z = Comprimento das fibras de saída (m) com revestimento primário (250 μm)

Código 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 2X64 G.657A NC/NC 2M/2M

Acessórios Inclusos Folha de Testes (Medidas de Perda de Inserção e Perdas de Retorno )(1)

Notas 1 - Medidas considerando spliters sem conectores;
2- Fibras "Bend Insensitive" G.657A apresentam baixa sensibilidade à curvatura,
sendo compatível com as fibras G.652, podendo assim serem usadas em toda a
rede óptica.
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Divisor Óptico 1xN Equilibrado
Tipo del Producto Divisor óptico

Familia del
Producto

FBS - Furukawa Broadband System

Descripción Splitters Ópticos son componentes pasivos que realizan
la división del señal óptico en una red PON. Ellos son
constituidos por una fibra de entrada y N fibras de salida,
las cuales dividen la potencia del señal óptico en
proporción entre ellas, caracterizándolos como splitters
equilibrados. Son utilizados principalmente en redes
ópticas FTTx/PON y redes HFC (Cable TV).

Disponible em tres modelos:
- Conectorizado en la entrada y salidas;
- Conectorizado sólo en las salidas;
- No conectorizado.

Ambiente de Instalación Interno o Externo (Alojamiento en caja adecuada).

Ambiente de Operación No Agresivo

Compatibilidad Bandejas de Empalme o Módulos Conectorizados.

Garantía 12 meses

Ventajas
Modelos 1x2 fabricados con tecnología FBT o PLC,
Modelos 1x4, 1x8, 1x16, 1x32, 1x64 fabricados con tecnología PLC;
Operación  en las  tres  ventanas de comunicación para  los  estándares  de redes
ópticas pasivas: 1310nm, 1490nm y 1550nm;
Pérdida de Inserción y Uniformidad estables entre 1260 y 1650nm para modelos PLC
– Full Spectrum;
Para modelos FBT, los parámetros de Pérdida de Inserción  y Uniformidad  se
aplican a los anchos de 1260~1360 y 1480~1650nm;
Tamaño compacto permite  el almacenamiento en diversos tipos de bandejas
ópticas de empalme;
Baja Pérdida de Inserción y excelente Uniformidad;
Alta fiabilidad;
Fibra especial G.657A - optimizado para almacenamiento en bandejas con radio
de curvatura reducidas.
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Modelos 1x2 1x4 1x8 1x16 1x32 1x64

Banda Óptica Pasante PLC: 1260~1650     FBT:1260~1360nm y1480~1650nm

Pérdida de Inserción Máxima (Sin
Tener en Cuenta  las Pérdida de
las Conexioes)

3,7dB 7,1dB 10,5dB 13,7dB 17,1dB 20,5dB

Uniformidad 0,5 dB 0,6 dB 1,0 dB 1,3 dB 1,5 dB 1,7 dB

Sensibilidad a la Polarización
Máxima (PDL)

0,2 dB 0,2 dB 0,25dB 0,3 dB 0,4 dB 0,5 dB

Directividad >55 dB

Pérdida de Retorno >55 dB

Peramteros de
desempeño

Especificaciones
ambientales

Modelos 1x2 1x4 1x8 1x16 1x32 1x64

Temperatura de Operación -40~+85ºC -25~+70ºC

Temperatura de Almacenamiento -40~+85ºC

Humedad Relativa de Operación 5~95%

Humedad Relativa de Almacenamiento 5~95%

Splitter con conector

Caracteristicas
dimensionales
para splitter
com conector

Modelos 1x2 FBT 1x2 PLC 1x4 1x8 1x16 1x32

Tipo de
Conectorización

E/S S E/S S E/S S E/S S E/S S E/S S

Profundidad (P) 50mm 55mm 55mm 55mm 60mm 80mm

Diámetro (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 6mm

Largura del
Pigtail de
Entrada

1.5m 0.6m 1.5m 0.6m 1.5m 0.6m 1.5m 0.6m 1.5m 0.6m 1.5m 0.6m

Largura del
Pigtail de Salida

0.6m 0.6m 0.6m 0.6m 0.6m 0.6m 0.6m 0.6m 0.6m 0.6m 0.6m 0.6m

Diámetro del
Pigtail

900µm

S - Splitter Conectorizado sólo en las Salidas;
E/S - Splitter Conectorizado en la Entrada y en las Salidas.
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Modelos 1x2 1x4 1x8 1x16 1x32 1x64

Profundidade (P) 50mm 40mm 40mm 40mm 50mm 60mm

Diámetro (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

Diámetro da Fibra
Desnuda

250µm

Splitter sin conector

Caracteristicas
dimensionales para
splitter sin conector

Código de Colores Puerta 1 Azul

Puerta 2 Naranja

Puerta 3 Verde

Puerta 4 Marrón

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 repetirá a cada 8
puertas, siendo separados y indetificados a través de tubos plásticos y etiquetas;
Código de colores válido para splitters no conectorizados;
Splitters Conectorizados presentan identificación de las puertas por medio de
etiquetas numeradas.

Tipo del conector
Conectores

Atenuación Óptica
por Conexión (dB)

Pérdida de Retorno
Máxima por

Conexión(dB)
Características

Típica Máxima

SC-APC 0,15 0,30 >60 - Conector del tipo
"Push-Pull";
- Cuerpo Plástico;
- Cerrojo Cerámico
(Zirconia).

SC-UPC 0,15 0,30 >50

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 parámetros de
rendimiento del conjunto.

Tipo da Fibra Fibras de Entrada y Salidas del Tipo "Bend Insensitive" G.657A . (2)
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Normas Aplicables
Telcordia GR-1209 (Componentes Ópticos Pasivos)
Telcordia GR-1221 (Requisitos de Confiabilidad para Componentes Ópticos Pasivos)
IEC 61753-1 (Dispositivos de Interconexión de Fibra Óptica y Componentes Pasivos -
Estándar de Rendimiento)

Certificaciones ANATEL (Homologación 1837-11-0256 y 1835-11-0256)

Grabación Padrón
Furukawa

SPLITTER OPTICO XXX 1XN YY/ZZ G.657A GG-GGG/AA-AAA BBDCC/EEDFF
XXX = Tecnología de fabricación (FBT ou PLC);
N = Cantidad de salidas;
YY =  Si es un componente no balanceado, indica la porcentaje de potencia óptica de la
primera salida;
ZZ = Si es un componente no balanceado, indica la porcentaje de potencia óptica de la
segunda salida;
G.657A= Tipo da fibra;
GG-GGG = Tipo de conector de las entradas;
AA-AAA = Tipo de conector de las salidas;
BB = Longitud de la fibra de entrada (m);
CC = Diámetro do revestimiento de la fibra de entrada (0,9 mm ou 2 mm);
EE = Longitud de las fibras de salida (m);
FF = Diámetro del revestimiento de la fibra de salida (0,9 mm ou 2 mm).
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Código del Producto SPLITTERS SIN CONECTORES:

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 SÓLO 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 Inserción y Pérdidas de Retorno ).(1)

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 óptica



1 

ONT GPON FK-ONT-G400R 

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 señal óptica de la rede PON (Passive Optical Network) y ofrece una 

interface de conexión para el abonado. En paralelo, la ONT también envía los datos del 

abonado para la OLT (Optical Line Terminal), para establecer el enlace de comunicación con la 

central. 

La comunicación óptica es realizada de acuerdo con el estándar GPON (Gigabit Capable 

Passive Optical Network), cumpliendo con los requisitos de la norma ITU-T G.984. Un mismo 

canal de comunicación 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 óptica SC-APC para 

conexión a la red PON y 4 interfaces Gigabit Ethernet RJ-45 para conexión a la red de datos del 

abonado. 

ONU GPON FK-ONU-G400R

Características Técnicas: 

• Interfaces:

- 1 interface óptica GPON SC-APC;

- 4 interfaces metálicas RJ-45 10/100/100Base-T (GbE);

• Características GPON:

- De acuerdo con el estándar GPON ITU-T G.984.2;

- Transmisor de 1.244Gbps sentido upstream en modo ráfaga;

- Receptor de 2.488Gbps sentido downstream;

- Longitud de onda de transmisión: 1310nm;

- Longitud de onda de recepción: 1490nm;

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

características:

� Receptor tipo APD (Avalanche Photo Diode); 

� Transmisor tipo DFB (Distributed Feedback Laser); 

� Potencia de transmisión: 0,5 a 5,0dBm; 

� Potencia de recepción: -27dBm de sensibilidad y -8dBm de 

sobrecarga; 

• Características de QoS GPON:

- Framing totalmente compatible con ITU-T G.984;

- Múltiples T-CONTs por dispositivo;
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- Múltiples GEM Ports por dispositivo;

- Soporta modo Single T-CONT o modo Multiple T-CONTs;

- Mapeo flexible entre GEM Ports y T-CONTs;

- Activación con descubierta automática SN y contraseña, 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;

• Características Ethernet:

- Estándar 10/100/1000Base-T (Gigabit Ethernet);

- Auto negociación o configuración manual;

- Detección de MDI/MDX automática;

- Colas de prioridad, basadas en Hardware, en la dirección 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;

• Características de gerenciamiento:

- Gerenciamiento en conformidad con ITU-T G.984.4 e G.983.2;

- Manipulación de MIB a través de OMCI por comandos Create, Delete, Set,

Get, Get Next;

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

- Alarmas y relatório AVC (Application Visibility and Control), monitoreo de

performance;

- Descarga remota de imagen de software;

- Activación y rebooting remoto;

- Mantiene dos conjuntos de imagen de software, para chequeo de

integridad y rollback automático;

• Características constructivas:

- Temperatura de operación: 0 a 50°C;

- Humedad relativa de operación: 5 a 90% (sem condensação);

- Alimentación DC 12V con adaptador AC/DC incluido 100-240V, 50/60Hz;
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- Dimensiones: 172 x 33 x 130 mm;

- LEDs indicativos de status;

• Garantía de 1 año.
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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/√km 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

- Revolutionary ColorLock-XS coating process 

- Increased reliability, durability, and superior aging performance, 

resulting in lower maintenance and replacement costs. Makes 

color a component of the coating, thus enhancing fiber 

identification and colored fiber reliability. Consistent, vibrant color 

for easy-of-use and flexibility Key Industry Leading Milestones
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Mechanical Specifications 

Proof Test 

The entire length is subjected to a tensile proof stress  0.7 GPa (100 kpsi); 1% 
strain equivalent 

Tensile Strength 

Dynamic tensile strength (0.5 meter gauge length): 

Aged*** and unaged: median  3.8 GPa (550 kpsi) 

*** Aging at 85°C, 85% RH, 30 days 

Dynamic and Static Fatigue 

Dynamic fatigue, unaged and aged*** nd  20 

Static fatigue, aged*** ns  23 

Coating Performance 

Coating strip force unaged and aged****: 

- Average strip force: 1 N to 3 N 

- Peak strip force: 1.2 N to 8.9 N 

**** Aging: • 0°C and 45°C

• 30 days at 85°C and 85% RH

• 14 days water immersion at 23°C

• Wasp spray exposure (Telcordia)

Environmental Specifications 

Attenuation 

Environmental Test Test Conditions 
Induced Attenuation at 
1310, 1550 nm (dB/km) 

Temperature cycling - 60°C to 85°C  0.05

Temperature-Humidity 
cycling 

- 10°C to 85°C, 4-98%
RH 

 0.05

Water Immersion 14 days; 23°C  0.05

Dry Heat 30 days; 85°C  0.05

Damp Heat 30 days; 85°C; 85% RH  0.05

Typical Values 

Miscellaneous 

Nominal Zero Dispersion Slope 0.085 ps/(nm
2
.km) 

Effective group index @ 1310 nm 1.467 

Effective group index @ 1550 nm 1.468 

Effective group index @ 1625 nm 1.468 

Rayleigh Backscatter Coefficient for 1 ns pulse width: 

@ 1310 nm - 79.4 dB

@ 1550 nm - 81.7 dB

@ 1625 nm - 82.5 dB

Median Dynamic Tensile Strength 5.3 GPa (750 kpsi) 

(Aged at 85°C, 85% RH, 30 days; 0,5 m gauge length) 

Attenuation 

Attenuation at 1310 nm 0.33 – 0.35 dB/km 

Attenuation at 1383 nm* 0.32 – 0.35 dB/km 

Attenuation at 1460 nm 0.25 dB/km 

Attenuation at 1550 nm 0.19 – 0.21 dB/km 

Attenuation at 1625 nm 0.20 – 0.23 dB/km 

* Including H2-aging according to IEC 60793-2-50, type B.1.3

Other values available on request 

Attenuation vs. Wavelength 

Maximum attenuation change over the window from reference 

Wavelength range (nm) Reference λ (nm) (dB/km) 

1285 – 1330 1310  0.03

1525 - 1575 1550  0.02

1460 - 1625 1550  0.04

Point discontinuities 

No point discontinuity greater than 0.05 dB at 1310 nm and 1550 nm. 

Attenuation with Bending 

Number of 
Turns 

Mandrel Radius 
(mm) 

Wavelength 
(nm) 

Induced 
Attenuation (dB) 

1 10 1550  0.75

1 10 1625  1.5

10 15 1550  0.25

10 15 1625  1.0

Cutoff Wavelength 

Cable Cutoff wavelength (λccf)  1260 nm

Mode Field Diameter 

Wavelength (nm) MFD (µm) 

1310 9.0  0.4 

1550 10.1  0.5 

Chromatic Dispersion 

Wavelength (nm) Chromatic Dispersion (ps/[nm.km]) 

1285 – 1330  |3| 

1550  18.0

1625  22.0

Zero Dispersion Wavelength (λ0): 1300 - 1322 nm 

Slope (S0) at λ0:  0.090 ps/(nm
2
.km) 

Polarization Mode Dispersion (PMD) 

PMD Link Design Value** (pskm)  0.06

Max. Individual Fiber (pskm)  0.1

** According to IEC 60794 –3, Ed 3 (Q=0.01%) 

Geometrical Specifications 

Glass Geometry 

Cladding Diameter 125.0  0.7 µm 

Core/Cladding Concentricity Error  0.5 µm

Cladding Non-Circularity  0.7 %

Fiber Curl (Radius)  4 m

Coating Geometry 

Coating Diameter 242  7 µm 

Coating/Cladding Concentricity Error  12 µm

Coating Non-Circularity  5 %

Length Standard lengths up to 50.4 km 

BendBright Single-Mode Optical Fiber 
Low macro-b ending sensitive, low water peak fiber 

Product Type: G.652.D, G.657.A1 (2009 editions) 

Coating Type: ColorLock-XS and Natural 

Optical Specifications 

Issue date: 08/10 

Supersedes: 12/09 
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Recommendation ITU-T G.657 

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



ii Rec. ITU-T G.657 (10/2012) 

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. 

http://www.itu.int/ITU-T/ipr/
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Introduction 

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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Recommendation ITU-T G.657 

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

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 compliant1 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 compatible2 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.  

____________________ 
1  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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2 References 

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

3 Terms and 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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5.1 Mode field diameter 

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 μm. 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. 

5.4 Non-circularity 

5.4.1 Mode field 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.  

5.5 Cut-off wavelength 

Two useful types of cut-off wavelength can be distinguished: 

a) cable cut-off wavelength λcc 

b) fibre cut-off wavelength λc. 

The correlation of the measured values of λc and λcc depends on the specific fibre and cable design 
and the test conditions. While in general λcc < λc, 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 λcc 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, λcc, shall be less than the maximum specified in clause 7. 

5.6 Macrobending 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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behaviour. For this reason, the recommended maximum macrobending loss is specified at different 
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 the fibre 

5.7.1 Fibre materials 

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 stress level 

The specified proof stress, σp, 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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NOTE 3 – The failure probability for fibre under 30 mm of radius bend as described in [ITU-T G.652] 
increases with decreasing bend radius. The mechanical reliability of optical fibre in this application space is 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 Longitudinal 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, λ, is calculated with the minimum zero-dispersion 
wavelength, λ0min, the maximum zero-dispersion wavelength, λ0max, and the maximum 
zero-dispersion slope coefficient, S0max, according to: 
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The values of λ0min, λ0max and S0max 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. 



 

6 Rec. ITU-T G.657 (10/2012) 

6.1 Attenuation coefficient 

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 dispersion 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, PMDQ, 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 PMDQ 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 PMDQ specification would be required only where cables are employed for systems that have 
the specification of the max DGD, i.e., for example, a PMDQ specification would not be applied to systems 
recommended in this Recommendation. 

NOTE 2 – A PMDQ 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 PMDQ 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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This category has two subcategories with different macrobending requirements: ITU-T G.657.A1 
fibre and ITU-T G.657.A2 fibre.  

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. 

Table 7-1 – ITU-T G.657 category A attributes 

Fibre attributes 

Attribute Detail Value 

Mode field diameter  Wavelength 1310 nm 

Range of nominal values 8.6-9.5 µm 

Tolerance ±0.4 µm 

Cladding diameter Nominal 125.0 µm 

Tolerance ±0.7 µm 

Core concentricity 
error 

Maximum 0.5 µm 

Cladding 
non-circularity 

Maximum 1.0% 

Cable cut-off 
wavelength 

Maximum 1260 nm 

Uncabled fibre 
macrobending loss 
(Notes 1, 2)  

 ITU-T G.657.A1 ITU-T G.657.A2 

Radius (mm)  15 10 15 10 7.5 

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 
coefficient 

λ0min 1300 nm 

λ0max 1324 nm 

S0max 0.092 ps/nm2 × km 

Cable attributes 

Attenuation 
coefficient (Note 3) 
 

Maximum from 1310 nm to 
1625 nm (Note 4) 

0.40 dB/km 

Maximum at 1383 nm ±3 nm  
(Note 5) 

0.40 dB/km 

Maximum at 1550 nm 0.30 dB/km 

PMD coefficient M 20 cables 

Q 0.01% 

Maximum PMDQ 0.20 ps/ km 
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Table 7-1 – ITU-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. 

 

Table 7-2 – ITU-T G.657 category B attributes 

Fibre attributes 

Attribute Detail Value 

Mode field 
diameter  

Wavelength 1310 nm 

Range of nominal 
values 

8.6-9.5 µm 

Tolerance ±0.4 µm 

Cladding diameter Nominal 125.0 µm 

Tolerance ±0.7 µm 

Core concentricity 
error 

Maximum 0.5 µm 

Cladding 
non-circularity 

Maximum 1.0% 

Cable cut-off 
wavelength 

Maximum 1260 nm 

Uncabled fibre 
macrobending loss 
(Notes 1, 2) 

 ITU-T G.657.B2 ITU-T G.657.B3 

Radius 15 10 7.5 10 7.5 5 

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 
dispersion 
coefficient 

λ0min 1250 nm 

λ0max 1350 nm 

S0max 0.11 ps/nm2 × km 
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Table 7-2 – ITU-T G.657 category B attributes 

Fibre attributes 

Attribute Detail Value 

Cable attributes 

Attenuation 
coefficient 
(Notes 3, 4) 

Maximum from  
1310 nm to 1625 nm  
(Note 5) 

0.40 dB/km 

Maximum at  
1383 nm ± 3 nm  
(Note 6) 

0.40 dB/km 

Maximum at 1550 nm 0.30 dB/km 

PMD coefficient  M 20 cables 

Q 0.01% 

Maximum PMDQ 0.50 ps/ 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 

 

 

Figure 7-2 – Macrobending loss data from Table 7-2, category B 
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Appendix I 

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. 

I.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. 

I.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 nd 
(dynamic fatigue parameter) of 18 and the mean number of break Np per length during a proof test 
of 0.01 km–1 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 I.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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Figure I.1 – Example of calculated relationship between failure probability  
and bending radius for uniformly bent one-turn fibres after 20 years 

Figure I.2 shows the dependence of time to failure on the bending radius. These experimental 
results show that very small radii cause reliability degradation. 
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Figure I.2 – Example of time to 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 I.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 nd = 18 as 
stated in [b-IEC 60793-2-50]. Typical values of nd, which are greater than the specified minimum, 
produce lower calculated failure probabilities than those in Table I.1. However, care should be 
taken that nd values are obtained from the same test method. [b-IEC 60793-1-33]. 
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Table I.1 – Twenty-five year failure probability for fibre stored  
in loose coils, proof tested at 1% 

Length 15 mm radius 20 mm radius 25 mm radius 30 mm radius 

1 m 5.0 × 10–6 4.7 × 10–7 7.9 × 10–9 1.9 × 10–10 

10 m 5.0 × 10–5 4.7 × 10–6 7.9 × 10–8 1.9 × 10–9 

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.  

I.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 I.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.  

......
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Figure I.3 – Simplified network structure 

In this particular network structure, a failure rate per individual single fibre cassette of 0.001%  
(10–5) 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. 

I.4 Fibre lifetime considerations 

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 I.4, for different values of the dynamic stress 
corrosion susceptibility parameter, nd (dynamic fatigue parameter), assuming a maximum failure 
rate of 0.001% (10–5). Note that a value of nd = 18 is the minimum value as stated in 
[b-IEC 60793-2-50]. 



14 Rec. ITU-T G.657 (10/2012) 

Figure I.4 – Maximum storage length for a bent fibre and different values 
of the dynamic fatigue parameter nd

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 × 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 nd-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 10–6). This 
results in the minimum values as indicated in the middle column of Table I.2. 

Table I.2 – Minimum value of non-storage bend radii 

nd-value Four 90° bends Single 180° bend 

18 Rmin = 15.0 mm Rmin = 12.6 mm 

22 Rmin = 11.1 mm Rmin = 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 × 0.001% is 
assumed. All figures relate to single fibre management and are given for two different values of the 
dynamic fatigue parameter, nd. 

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 I.3. 



Rec. ITU-T G.657 (10/2012) 15 

Table I.3 – Failure probabilities per metre of bent fibre and per  
number of turns, with indicated bend radius, for bend stress only, and for  
bend stress + extra axial tension (30% of proof test tension) over 30 years 

Bend radius 
(mm) 

Bend stress only 
(without extra axial tension) 

Bend stress + extra axial tension 

(Failure prob./m)a) ppm (turn)b) (Failure prob./m)a) ppm (turn)b) 

5 1.02 × 10–04 ~3.2 1.87 × 10–04 ~5.5 

7.5 3.54 × 10–05 ~1.7 9.00 × 10–05 ~4.2 

10 1.49 × 10–05 ~0.9 5.53 × 10–05 ~3.5 

15 2.64 × 10–06 ~0.3 2.90 × 10–05 ~2.7 
a) Failure probabilities per metre of bent fibre.
b) Parts per million, ppm.

I.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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HUAWEI TECHNOLOGIES CO., LTD.

The First Aggregation OLT for Vertical Industry

Huawei SmartAX MA5600T Series Product



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.

MA5600T MA5603T

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■

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

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

Product platform history

SmartAX MA5600T



Large-capacity platform with Access and 
Aggregation Integration

Developed based on the iMAP hardware platform and the IAS ■■

software platform of Huawei, the MA5600T series product 

takes on the advanced architecture and design.

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.

High density GE/10GE interfaces for cascading, up to 36*10GE■

or 384*GE interfaces, no need for additional investment of

aggregation switches

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.

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.

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

aggregation switches■

Any Access 

Large capacity IPTV service provision, 8K multicast users and 4K■

multicast channels and 2k concurrent multicast channels

HQoS support 3-level QoS (Different ISP/ service/user)■

guarantees OLT wholesale

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.

Support high density. The MA5600T series provides the 8-port■

and 16-port GPON board to increase the system capacity.

Key Features



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.

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.

Supports three queue scheduling modes: priority queue (PQ),■

weighted round robin (WRR), and PQ+WRR.

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

Protection against the DoS (denial of service) attack■

MAC (media access control) address filtering■

Anti-ICMP/IP packet attack■

Source address routing filtering■

Blacklist■

2. User security measure

DHCP (Dynamic Host Configuration Protocol) Option 82 to■

enhance the DHCP security

Binding between MAC/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

GPON type B OLT dual homing■

Smart link and monitor link for the network with dual upstream■

channels

Flexible network topology

Figure 1 Network topology application for 

triple play in the broadcast and television industry

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.

QAM

Optical
transmitter

Optical
splitter Optical splitter

EOC head-end

EOC terminal
Home access

Optical node

CATV Internet IMS

STB

TV PC

Phone set

P2P

Optical
receiver

Fiber
Fiber
Coax
Ethernet

MA5600T/5603T



Adopts 1+1 redundancy backup for the control board and the ■■

upstream interface board.

Provides the lightning-proof and anti-interference functions.■

Supports fault pre-warning on the exhaustive (consumed) units■

and parts, such as the fan, power supply, and battery.

The 1+1 (type B) protection for the PON port and the 300 ms■

level service protection switchover for the backbone optical

fiber are supported.

Supports main control board in-service upgrade .■

Supports high temperature detection to ensure the system■

safety.

The functions of querying the board temperature, setting the■

Figure 2 Network topology application for automatic power distribution in the electric power industry
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High reliability design

temperature threshold, and high temperature shutdown are 

supported.

Supports hot swappable for all service boards and the control■

boards.

Provides soft-start circuit, protective circuit, current-limit■

protection, and short circuit protection for the input power

of the boards in the subrack to protect the boards against

lightning strikes and surges.

Supports GPON type C OLT dual homing.■

Supports smart link and monitor link for the network with dual■

upstream channels.



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■

System performance

Backplane capacity: 3.2 Tbit/s; switching capacity: 960■

Gbit/s; MAC address capacity: 512 K

Layer 2/Layer 3 line rate forwarding■

Static route/RIP/OSPF/MPLS■

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.

Supports the SFP pluggable optical module.■

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.

Supports the flexible DBA working mode, and the low-■

delay or high-bandwidth efficiency mode.

Ethernet P2P access board

Supports 48 FE or GE ports and the SFP pluggable optical■

module on each board.

Green

Technical Specifications

Supports the single-fiber bidirectional optical module.■

Supports the DHCP option 82 relay agent and the PPPoE■

relay agent.

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°C to +55°C■

Power input

–48 VDC and dual power input ports (supported)■

Operating voltage range: –38.4 V to –72 V■



Enriching Life Through 
Communication
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1xN 2xN PLC Splitters

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

Designed to meet Telcordia standards■

Low IL and PDL■

Excellent uniformity■

Range of packaging options available■

High specification connectors available■

APPLICATIONS

FTTX deployments■

CATV networks■

PON’s■

WAN’s■

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 10.5 13.9 17.5
Return Loss (dB) 50 50 50 50 50 50 50 50 50 50 50
PDL (MAX, dB) 0.2 0.2 0.3 0.3 0.3 0.4 0.2 0.2 0.3 0.3 0.3
Loss Uniformity (MAX, dB) 0.5 0.7 0.8 1.0 1.5 2.0 0.8 1.0 1.2 1.5 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.

* insertion loss will be 0.3dB higher if it with connecter.



* return loss will be greater than 55dB with APC termination.

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

Configuration Wavelength Cable
Type

Package
Style

Input
Connectors

Output
Connectors

Fibre
Type

Lead Length
Input Lead Length Output /Z

PLC 102 1 x 2 A 1310nm /
1550nm 0 250µm A Case

ribbon A None A None D G652D 1 1 metre 1 1 metre

104 1 X 4 B 1310 / 1490 /
1550nm 1 900um B Fan-out

unit B E2000/UPC B E2000/UPC A G657A 2 1.5 metre 2 1.5 metre

108 1 x 8 C Broadband
1260-1650nm 2 2mm

cable* C 2&3mm
module C E2000/APC C E2000/APC 3 2 metre 3 2 metre

116 1 x 16 3 3mm
cable* D FC/UPC D FC/UPC 4 2.5 metre 4 2.5 metre

132 1 x 32 E FC/APC E FC/APC 5 3 metre 5 3 metre
164 1 x 64 F LC/UPC F LC/UPC
202 2 x 2 G LC/APC G LC/APC
204 2 x 4 H MU/APC H MU/APC
208 2 x 8 I MU/UPC I MU/UPC
216 2 x 16 J SC/UPC J SC/UPC
232 2 x 32 K SC/APC K SC/APC
264 2 x 64 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

PLC 102 A 0 A A A D 1 1 /Z

This part number has created a 1x2, 250µm, 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



zNID 2600 Series Indoor GPON ONT
ZNID-GPON-2608T, 2624A, 2624P, 2625A, 2625P, 2628A, 2628P,

✓ Standard ITU G.984 GPON

✓ Indoor deployment, but
temperature-hardened for
harsher environments

✓ Extended DC Power Range

✓ Triple-Play Services - VoIP,
IP Video, HS Internet
Access

✓ VoIP with CLASS 5
Features

✓ 802.3at PoE

GPON ONT for FiberLAN Applications

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

line of ONTs provide a lower cost alternative to outdoor ONT solutions

while providing unmatched flexibility in deployment.

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.

RF Video Output Option

2628T, 2644A, 2644P, 2645A, 2645P, 2648A, 2648P, 2648T

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.
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zNID 2600 Series Indoor GPON ONT

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 ONTs 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.

DATASHEET
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zNID 2600 Series Indoor GPON ONT

The temperature-hardened 2600 Series GPON ONTs are also well-suited

for harsher environments such as unheated but weatherproof outside

enclosures, or mounting under a roof in areas that are not temperature

controlled. Other indoor ONTs 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

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. 

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.
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zNID 2600 Series Indoor GPON ONT

Dimensions

■ Complete Enclosure
■ 1.5 in. H x 10 in. W x 6.5 in. D
■ 3.8 cm H x 25.4 cm W x 16.5 cm D

Weight

■ 1.0 - 1.2LB (0.45 - 0.54 kg)

Power

■ 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

■ GPON Rx

- Downstream data rate: 2.5 Gbps

- 1490nm optics

- Receiver sensitivity: -28dBm

- Input power overload: -8dBm

■ 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

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

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

■ IPTV
- 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

■ IP Routing and Firewall
- PPPoE
- NAT/NAPT
- port forwarding
- DHCP Server
- DNS Proxy

Management

■ OMCI
■ Web UI
■ CLI
■ SNMP
■ TR-069

Regulatory Compliance

■ CE
■ UL
■ FCC part B

Operating Requirements

■ Temperature: -40°C to +60°C
■ Humidity: 5% to 90% RH, non-condensing

- Launch Power: +0.5 to +5.0dBm

- APD/TIA CW Mode

- Input damage level: +5dBm

■ RF Video Rx
- 1550nm optics
- Usable input power range: -8dBm to +2dBm
- Input power overload: +2dBm

- Input damage level: +5dBm

■ RF Video Output Port
- 1 x F-Type connector
- RF output impedance: 75 ohms

- RF passband: 47 to 1002 MHz
- RF output level: 17dBmv minimum

■ USP (Unified Service Provisioning)
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zNID 2600 Series Indoor GPON ONT

Ordering Information

ZNID-GPON-2608T-xx Indoor GPON ONT, 0xPOTS, 8xGE(PoE); xx = 00 (none), NA, UK, EU power supply

ZNID-GPON-2624A-xx Indoor GPON ONT, 2xPOTS, 4xGE; xx = 00 (none), NA, UK, EU power supply

ZNID-GPON-2624P-xx Indoor GPON ONT, 2xPOTS, 4xGE(PoE); xx = 00 (none), NA, UK, EU power supply

ZNID-GPON-2628A-xx Indoor GPON ONT, 2xPOTS, 8xGE; xx= 00 (none), NA, UK, EU power supply

ZNID-GPON-2628P-xx Indoor GPON ONT, 2xPOTS, 4xGE(PoE) + 4xGE; xx = 00 (none), NA, UK, EU power supply

ZNID-GPON-2628T-xx Indoor GPON ONT, 2xPOTS, 8xGE(PoE); xx = 00 (none), NA, UK, EU power supply

ZNID-GPON-2644A-xx Indoor GPON ONT, 4xPOTS, 4xGE; xx = 00 (none), NA, UK, EU power supply

ZNID-GPON-2644P-xx Indoor GPON ONT, 4xPOTS, 4xGE(PoE); xx = 00 (none), NA, UK, EU power supply

ZNID-GPON-2648A-xx Indoor GPON ONT, 4xPOTS, 8xGE; xx = 00 (none), NA, UK, EU power supply

ZNID-GPON-2648P-xx Indoor GPON ONT, 4xPOTS, 4xGE(PoE) + 4xGE; xx = 00 (none),  NA, UK, EU power supply

ZNID-GPON-2648T-xx Indoor GPON ONT, 4xPOTS, 8xGE(PoE); xx = 00 (none), NA, UK, EU power supply

0
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ZNID-GPON-2625A-xx Indoor GPON ONT, 2xPOTS, 4xGE, RF Video; xx = 00 (none), NA, UK, EU power supply

ZNID-GPON-2625P-xx Indoor GPON ONT, 2xPOTS, 4xGE(PoE), RF Video; xx = 00 (none), NA, UK, EU power supply

ZNID-GPON-2645A-xx Indoor GPON ONT, 4xPOTS, 4xGE, RF Video; xx = 00 (none), NA, UK, EU power supply

ZNID-GPON-2645P-xx Indoor GPON ONT, 4xPOTS, 4xGE(PoE), RF Video; xx = 00 (none), NA, UK, EU power supply

2015



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:

  ITU-T G.652D  

  ITU-T G.657A  

  IEC 60793-2-50 type B1.3 and B6.A 

  ISO/IEC 11802 OS-1  

  INSI/ICEA S-87-2-50  

  Telcordia GR-20-CORE  

Applications 

  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.  

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

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

Specification 

Parameter 

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 

Mode field diameter at 1550 nm 

Cladding non circularity 

Cladding diameter 

Unit 

um 

um 

% 

um 

Value 

9.0 ± 0.4 

10.1 ± 0.5 

≤ 0.7 

124.8 ± 0.9 



Cladding non circularity 

Coating non circularity 

Core/cladding concentricity error 

Coating/cladding concentricity error 

External diameter (uncoloured) 

Fibre curl radius 

Transmission Characteristics 

Maximum attenuation fibre @ 1310 nm 

Maximum attenuation fibre @ 1383 nm 

Maximum attenuation fibre @ 1550 nm 

Maximum attenuation fibre @ 1625 nm 

Maximum attenuation cabled @ 1310 nm 

Maximum attenuation cabled @ 1550 nm 

Maximum attenuation cabled @ 1625 nm 

Typical attenuation cabled @ 1310 nm 

Typical attenuation cabled @ 1550 nm 

Typical attenuation cabled @ 1625 nm 

Chromatic Dispersion @ 1310 nm 

Chromatic Dispersion @ 1550 nm 

Chromatic Dispersion @ 1625 nm 

Cabled cut off wavelength λccf 

Zero dispersion wavelength λ0 

Zero dispersion slope S0 at λ0 

Polarisation Mode Dispersion (PMD) 

Fibre irregularities point and whole length @1310 

nm & 1550 nm  

Group refractive index @ 1310 nm 

Group refractive index @ 1550 nm & 1625 nm 

Environmental Characteristics 

Fibre temperature dependence -60
o
C to +85

 o
C 

Fibre  temperature and humidity cycling -10
o
C to 

+85
 o
C, 98% R.H. 

Fibre watersoak dependence 23
 o
C for 30 days 

Mechanical Characteristics 

Proof test fibre strain for 1 second equivalent 

Bending dependance100 turns 50 mm diameter 

1550 nm and 1625 nm  

Bending dependance10 turns 30 mm diameter  

1550 nm  

% 

% 

um 

um 

um 

m 

dB/km 

dB/km 

dB/km 

dB/km 

dB/km 

dB/km 

dB/km 

dB/km 

dB/km 

dB/km 

(ps/nm km) 

(ps/nm km) 

(ps/nm km) 

nm 

nm 

ps/(km
2

km) 

(ps/√km) 

dB 

dB/km 

dB/km 

dB/km 

% 

dB 

dB 

≤ 0.7 

≤ 6.0 

≤ 0.5 

≤ 12 

 245 ± 10 

≥ 4 

≤ 0.35 

≤ 0.35 

≤ 0.21 

≤ 0.23 

≤ 0.38 

≤ 0.25 

≤ 0.28 

≤ 0.34 

≤ 0.19 

≤ 0.25 

 3.0 

 18.0 

 22.0 

≤ 1260 

≥ 1300 

≤ 1322 

≤ 0.090 

≤ 0.2 

≤ 0.05 

1.466-1.467 

1.467-1.468 

≤ 0.05 

≤ 0.05 

≤ 0.05 

1 

≤ 0.05 

≤ 0.1 



Bending dependence 10 turns 30 mm diameter 

1625 nm  

Bending dependence 1 turn 20 mm diameter  

1550 nm  

Bending dependence 1 turn 20 mm diameter  

1625 nm  

Bending dependence 1 turn 15 mm diameter  

1550 nm  

Bending dependence 1 turn 15 mm diameter  

1625 nm  

Typical mean coating strip force 

dB 

dB 

dB 

dB 

dB 

N 

≤ 0.3 

≤ 0.1 

≤ 0.5 

≤ 0.25 

≤ 1.0 

1 to 3 

- Standard OTDR testing wavelengths,

Testing at 1625 nm upon request VW 1/09 V1.0 



La roseta de abonado para fibra AM–RO- 10 es el punto terminal óp-
tico que permite efectuar la terminación y el acondicionamiento del 
cable óptico de acometida que accede al domicilio del cliente, en ella 
se ubica la fusión o empalme mecánico entre la acometida exterior y 
la fibra interior, finalizando el cable en un conector tipo SC/APC.

La conexión 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 ópticos y dos 
empalmes.

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

AM-RO-10

CARACTERÍSTICAS FUNCIONALES

Está formada por tres elementos:

•	 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.

•	 La entrada de cable inferior izquierdo se 
suministra abierta, con un protector pasacables 
montado.

•	 El resto están precortadas para su facil apertura 
en caso de necesidad.

•	 La entrada 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.

•	 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 además la colocación de uno o dos 
empalmes de fibra mecánicos o de fusión.

•	 Tapa: Se fija a la base mediante presión y dispo-
ne de un tornillo de cierre precintable mediante 
una etiqueta

1C/ Marconi, 3 PTM Tres Cantos 28760 Madrid. Tel: +34 91 724 30 00   Fax: +34 91 724 30 10
www.grupoamper.com

DS DATASHEET

Roseta para fibra óptica



2C/ Marconi, 3 PTM Tres Cantos 28760 Madrid. Tel: +34 91 724 30 00   Fax: +34 91 724 30 10
www.grupoamper.com

DS DATASHEET

CARACTERÍSTICAS

• Diseño 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 mínimo 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 plástico ABS ignífugo según 
la norma UL-94 V0

• Personalizado para cada cliente

Características técnicas

• 5 posibles posiciones de entrada de cables

• Cable de entrada de 3 a 7 mm

• Permite la conexión de hasta dos fibras

• Dimensiones: 105 x 80 x 23 mm

• Temperatura de operación: -40ºC -70ºC

• Humedad: 95%.

Elementos incluidos

• La roseta incluye montados, 1
goma pasacables

• 1 tapa de goma para la entrada
derecha del adaptador SC/ APC, 1
tornillo imperdible de cierre

• El kit de instalación incluye ad
más 4 cintillos, 1 goma pasacables
adicional, 2 tacos con tornillos
para fijación en pared y la guía de
instrucciones de instalación

Opciones de suministro

• AM-RO10: No incluye pigtail ni
adaptador óptico

• AM-RO10 A: Incluye un pigtail y
un adaptador SC/APC

• AM-R010 2C: Incluye dos adap-
tadores SC/APC sin pigtails

AM-RO-10

CERTIFICACIONES 
INTERNACIONALES

Especificaciones sujetas a cambios sin previo aviso



Alcatel-Lucent 7360 Intelligent Services Access Manager FX Shelf 
R E L E A S E  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 

FX-8 

FX-4 

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 

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

• Four-slot (FX-4), eight-slot (FX-8) and
sixteen-slot (FX-16) shelf options

• Simultaneous support of multiple
fiber access technologies

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

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

• IP/Ethernet access platform
supporting Multi-Protocol Label
Switching (MPLS) 

• Application and subscriber intel- 
ligence to extract more value from
the network



Benefits 

• High-bandwidth capacity to meet
increasing demand

• Shelf-size options that support every
application in central office (CO) or
outside plant (OSP) 

• One ISAM family: Any technology,
any service, any deployment model

• Intuitive service provisioning practices
for both fiber and copper access
technologies

• Commonality of software, line cards
and deployment practices across
the Alcatel-Lucent ISAM shelf types
(FD and FX)

• Supported existing practices and
proven ISAM technology 

• Allows multiple service providers to
offer their services over a single net- 
work using an open access platform 

• Supported by the Alcatel-Lucent
5520 AMS

Technical  specifications 

Full service platform 
• Multiservice access support 

¬ IPTV services 
¬ Multimedia service 
¬ High-speed Internet access 

(HSIA) 
¬ Business access 
¬ Cell-site backhaul G.987.1: 

XG-PON1 service requirements 
• LT support 

¬ 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 
• 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 
• Fully managed by the Alcatel-

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-Lucent responsibility 
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 
ISO 11469, referring to ISO 1043
(97/129/EEC) 

Standards  compliance 
• Environmental 

¬ ETS EN 300 019-1-1 storage – 
Class 1.1 weather-protected, 
partly temperature-controlled 
locations 

¬ ETS EN 300 019-1-2 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 

• Powering 
¬ ETS EN 300 132-2 

• Protection 
¬ ITU-T K.20 enhanced and 

K.45 basic 
• Safety 

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

¬ UL/CSA 60950-1-03 
¬ EN 60950-1 

• 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 

• Acoustic noise 
¬ ETS 300 753 

Operating  conditions 
• Operating temperature range: 

-40ºC to +65ºC (-40ºF to +149ºF) 
• Relative humidity: 5% to 93% 

(non-condensing) 
• Over-temperature sensors and 

over-temperature  shutdown 

Power 
• Input 

¬ 48/60 V DC nominal 
¬ Fully redundant power feeding

(branch A and B) 

Dimensions 
• FX-16 

¬ Height: 600 mm (23.62 in.) 
(~14 RU) 

¬ Width: 500 mm (19.68 in.); 
can be used in ETSI-sized 
600 x 300 mm racks 

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

• FX-8 
¬ Height: 360 mm (14.17 in.) (8 RU) 
¬ Width: 445 mm (17.52 in.); 

can be used in 19-in. racks 
¬ Depth: 280 mm (11.02 in.) 

• FX-4 
¬ Height: 223 mm. (8.77 in.) (5 RU) 
¬ Width: 445 mm (17.52 in.); 

can be used in 19-in. racks 
¬ Depth: 280 mm (11.02 in.) 

• Rack-mounting pitch of 25 mm 
(0.984 in.) 

Construction  based  on FX-16 
• 16 wire-speed LT slots 
• 64 10G XG-PON ports per shelf:

4 ports x 16 slots 
• 128 GPON ports per shelf: 

8 ports x 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) 

http://www.alcatel-lucent.com/


1xN 2xN PLC Splitter Modules Datasheet

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.

Features
Designed to meet Telcordia standards■

Non-standard housing options available■

Low IL and PDL■

Excellent uniformity■

Range of packaging options available■

High specification connectors available■

Applications
FTTX deployments■

CATV networks■

PON’s■

WAN’s■

Specification
PARAMETERS 1X4 1X8 1X16 1X32 1X64 2X4 2X8 2X16 2X32
Operating
Wavelength
(nm)

1260~1650

Insertion Loss
without
connector (dB)
(1,2)

Max 7.4 10.7 13.7 17 21 7.8 11.4 14.9 18

Insertion Loss
with connector
(dB)

Max 7.9 11.2 14.2 17.5 21.5 8.3 11.9 15.4 18.5

Loss
Uniformity (dB) Max 0.6 0.9 1.2 1.7 2.5 1.5 1.5 2 2.5

Polarization
Dependent
Loss (dB)

Max 0.2 0.3 0.3 0.3 0.4 0.2 0.4 0.4 0.4

Return Loss
(dB) Min 55

Directivity (dB) Min 55

Fibre Type
G652.D or
G657A1 or
G657A2

Connector
Type

Customer
specified

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

PLC Splitter Modules Configuration Wavelength Package
Style

Input
Connectors

Output
Connectors

Fibre
Type

PSM 102 1 x 2 A Broadband
1260-1650nm A

1U 19''
fixed
Panel

A ST/UPC A ST/UPC D G652D



104 1 X 4 B
2U 19”
fixed
Panel

B E2000/UPC B E2000/UPC A1 G657A1

108 1 x 8 C
3U 19”
fixed
Panel

C E2000/APC C E2000/APC A2 G657A2

116 1 x 16 D

1U
Ultra

Slimline
Panel

D FC/UPC D FC/UPC

132 1 x 32 E
1U

Pivot
Panel

E FC/APC E FC/APC

164 1 x 64 F LGX
Module F LC/UPC F LC/UPC

202 2 x 2 G LC/APC G LC/APC
204 2 x 4 H MU/APC H MU/APC
208 2 x 8 I MU/UPC I MU/UPC
216 2 x 16 J SC/UPC J SC/UPC
232 2 x 32 K SC/APC K SC/APC
264 2 x 64

Example Part Number
PSM 116 A A G G D

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

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

+44 (0) 1908 441 144■

sales@fibrefab.com■

Americas

+1 410 242 9026■

sales@fiberfabinc.com■

Middle East & Africa

+971 4 443 0168■

mea@optronicsnet.com■

Asia Pacific

+86 755 2561 3694■

asia@fibrefab.com■

© FibreFab 2015



DATA SHEET 

FEATURES 

 ITU-T G.984 GPON compliant

 Supports transmission distance
up to 20km

 Dual wavelength: Tx at 1310nm
and Rx at 1490nm

 Standards based OMCI (ONT
Management and Control
Interface) remote management

 Quality of Service for traffic
prioritization and bandwidth
management

 IGMP support for IPTV
applications

 Four 10/100 Ethernet ports

 Flexible VLAN tagging
support

 Full Residential Gateway
Feature Set

 Two analog POTS ports
supporting SIP, H.248, and
MGCP protocols

APPLICATIONS 

 Residential Voice and Data
Services

 Small Business Voice Data
Services

 Open Access Network
Architectures

 

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.  

www.enablence.com 

G420i GPON ONT 



SPECIFICATIONS 

GPON Compliance 

 G.984.1 General characteristics
 G.984.2 Physical Media Dependent (PMD) layer specifications
 G.984.3 Transmission convergence layer specifications
 G.984.4 Management and control interface

Management 

 Full Provisioning and Management using Enablence EMS
 SNMP
 OMCI
 TR-069
 Telnet

Residential Gateway Features* 

 NAT, static routing and RIP-1 / 2

 Universal Plug and Play (UPnP) compliant

 Dynamic Domain Name System (DDNS)

 Virtual Server and DMZ

 SNTP, DNS relay and IGMP proxy

 Built-in NAT Firewall

 Stateful Packet Inspection (SPI)

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

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

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

VoIP  

 Compliant with SIP, H.248, and MGCP standards
 SIP extensions
 G.711 A/μ 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

 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 

 WAN: SC/APC GPON port
 LAN: 4 x10/100Mb Ethernet ports with auto-crossover

(MDI/MDI-X) Switch
 Telephone: 2-port FXS via RJ-11
 Factory default reset button
 Power jack
 Power switch

Physical Specifications 

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

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

Operating Environment 

 Operating temperature: 0 to 40 °C
 Storage temperature: -20 to 70 °C
 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

For more information 
visit www.enablence.com 
Rev.ENA-DS-0311 

©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 





















































































































































































































































































































































 



atenuaciones dB distancia (Km) total (Km) total (Km) Atenuación total del tramo (dB)
divisor óptico 1x16 13.7 OLT - divisor óptico  A 1.1 1.1 OLT - divisor óptico  A 1.1
divisor óptico 2x4 7.3 OLT - divisor óptico  1 0.16 1.26 OLT - divisor óptico  1 1.26 23.721
conectores 0.3 OLT - divisor óptico  2 0.23 1.33 OLT - divisor óptico  2 1.33 23.746
empalme 0.03 OLT - divisor óptico  3 0.25 1.35 OLT - divisor óptico  3 1.35 23.753
cable 0.35 OLT - divisor óptico  4 0.071 1.171 OLT - divisor óptico  4 1.171 23.690
sistema 28.5

cantidad distancia (Km) total (Km) total (Km) Atenuación total del tramo (dB)
conectores 7 OLT - divisor óptico B 1.4 1.4 OLT - divisor óptico B 1.4
empalmes 6 OLT - divisor óptico  1 0.399 1.799 OLT - divisor óptico  1 1.799 23.910

OLT - divisor óptico  2 0.23 1.63 OLT - divisor óptico  2 1.63 23.851
OLT - divisor óptico  3 0.19 1.59 OLT - divisor óptico  3 1.59 23.837
OLT - divisor óptico  4 0.3 1.7 OLT - divisor óptico  4 1.7 23.875

distancia (Km) total (Km) total (Km) Atenuación total del tramo (dB)
OLT - divisor óptico  C 1.6 1.6 OLT - divisor óptico  C 1.6
OLT - divisor óptico  1 0.3 1.9 OLT - divisor óptico  1 1.9 23.945
OLT - divisor óptico  2 0.3 1.9 OLT - divisor óptico  2 1.9 23.945
OLT - divisor óptico  3 0.16 1.76 OLT - divisor óptico  3 1.76 23.896
OLT - divisor óptico  4 0.19 1.76 OLT - divisor óptico  4 1.76 23.896

distancia (Km) total (Km) total (Km) Atenuación total del tramo (dB)
OLT - divisor óptico  D 1.7 1.7 OLT - divisor óptico  D 1.7
OLT - divisor óptico  1 0.3 2 OLT - divisor óptico  1 2 23.980
OLT - divisor óptico  2 0.23 1.33 OLT - divisor óptico  2 1.33 23.746
OLT - divisor óptico  3 0.15 1.25 OLT - divisor óptico  3 1.25 23.718
OLT - divisor óptico  4 0.17 1.27 OLT - divisor óptico  4 1.27 23.725

distancia (Km) total (Km) total (Km) Atenuación total del tramo (dB)
OLT - divisor óptico  E 1.8 1.8 OLT - divisor óptico  E 1.8
OLT - divisor óptico  1 0.22 2.02 OLT - divisor óptico  1 2.02 23.987
OLT - divisor óptico  2 0.23 2.03 OLT - divisor óptico  2 2.03 23.991
OLT - divisor óptico  3 0.45 2.25 OLT - divisor óptico  3 2.25 24.068
OLT - divisor óptico  4 0.3 2.1 OLT - divisor óptico  4 2.1 24.015

  



atenuaciones dB distancia (Km) total (Km) total (Km) Atenuación total del tramo (dB)
divisor óptico 1x16 13.7 OLT - divisor óptico  E 1.4 1.4 OLT - divisor óptico  E 1.4
divisor óptico 2x4 7.3 OLT - divisor óptico  1 0.22 1.62 OLT - divisor óptico  1 1.62 23.847
conectores 0.3 OLT - divisor óptico  2 0.23 1.63 OLT - divisor óptico  2 1.63 23.8505
empalme 0.03 OLT - divisor óptico  3 0.45 1.85 OLT - divisor óptico  3 1.85 23.9275
cable 0.35 OLT - divisor óptico  4 0.3 1.7 OLT - divisor óptico  4 1.7 23.875
sistema 28.5

cantidad distancia (Km) total (Km) Desde el OLT total (Km) Atenuación total del tramo (dB)
conectores 7 OLT - divisor óptico  D 1.5 1.5 OLT - divisor óptico  D 1.5
empalmes 6 OLT - divisor óptico  1 0.3 1.8 OLT - divisor óptico  1 1.8 23.91

OLT - divisor óptico  2 0.23 1.73 OLT - divisor óptico  2 1.73 23.8855
OLT - divisor óptico  3 0.15 1.65 OLT - divisor óptico  3 1.65 23.8575
OLT - divisor óptico  4 0.17 1.67 OLT - divisor óptico  4 1.67 23.8645

distancia (Km) total (Km) Desde el OLT total (Km) Atenuación total del tramo (dB)
OLT - divisor óptico  C 1.6 1.6 OLT - divisor óptico  C 1.6
OLT - divisor óptico  1 0.3 1.9 OLT - divisor óptico  1 1.9 23.945
OLT - divisor óptico  2 0.3 1.9 OLT - divisor óptico  2 1.9 23.945
OLT - divisor óptico  3 0.16 1.76 OLT - divisor óptico  3 1.76 23.896
OLT - divisor óptico  4 0.19 1.79 OLT - divisor óptico  4 1.79 23.9065

distancia (Km) total (Km) Desde el OLT total (Km) Atenuación total del tramo (dB)
OLT - divisor óptico B 1.8 1.8 OLT - divisor óptico B 1.8
OLT - divisor óptico  1 0.399 2.199 OLT - divisor óptico  1 2.199 24.04965
OLT - divisor óptico  2 0.23 2.03 OLT - divisor óptico  2 2.03 23.9905
OLT - divisor óptico  3 0.19 1.99 OLT - divisor óptico  3 1.99 23.9765
OLT - divisor óptico  4 0.3 2.1 OLT - divisor óptico  4 2.1 24.015

distancia (Km) total (Km) Desde el OLT total (Km) Atenuación total del tramo (dB)
OLT - divisor óptico  A 2.1 2.1 OLT - divisor óptico  A 2.1
OLT - divisor óptico  1 0.16 2.26 OLT - divisor óptico  1 2.26 24.071
OLT - divisor óptico  2 0.23 2.33 OLT - divisor óptico  2 2.33 24.0955
OLT - divisor óptico  3 0.25 2.35 OLT - divisor óptico  3 2.35 24.1025
OLT - divisor óptico  4 0.071 2.171 OLT - divisor óptico  4 2.171 24.03985

 

 



tipo de cambio 3.25

Recurso Marca Modelo
Unidad de 
medidad Cantidad

Precio 
Unitario 

(US$)

Precio 
Unitario 

(S/.)
Precio Parcial 

(S/.)
TRÁMITES LEGALES
Licencias para el tendido subterráneo --------------------- ------------------------------------------ 659.7
Autorización para subestaciones 
subterráneas y cajas de inspección --------------------- ------------------------------------------ Cámara 25 28.75 93.44 2335.94
Ampliación de redes subterráneo (ductos, 
tuberías , telecomunicaciones, eléctricas) --------------------- ------------------------------------------ metros lineales 3200 0.8 2.6 8320
Licencias de uso de infraestructura pública --------------------- ------------------------------------------ 319.6
Autorización para la reparación de pistas 
y/o bernas y veredas --------------------- ------------------------------------------ Unid. 1 0 0 0
Ocupación de área de uso público --------------------- ------------------------------------------ metro cuadrado <100 126.8 345.8 345.8
SUBTOTAL 11981.04

EQUIPOS DE COMUNICACIÓN E 
INTERCONEXIÓN
Chasis Furukawa Chasis Unid. 1 217 705.25 705.25
ONT Furukawa GPON SC-APC Unid. 128 87 282.75 36192
Divisor óptico Furukawa Divisor óptico 2x4 Unid. 5 35 113.75 568.75
Divisor óptico Furukawa Divisor óptico 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 óptica Furukawa Roseta óptica APC-SC Unid. 128 16 52 6656
SUBTOTAL 69537

FIBRA, INSTALACIÓN 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 --------------------- 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 máquina de empalme por 
fusión 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
Construcción de canalización de fibra 
óptica --------------------- ----------------------------------------- metro 3200 30 97.5 312000
Instalación de subterránea de cable de 
fibra óptica --------------------- ----------------------------------------- metro 3200 0.9 2.925 9360
Movilidad de equipos, herramientas y 
carretes --------------------- ----------------------------------------- 1 1000 1000
Mano de obra --------------------- ----------------------------------------- 1 50000 50000
Energía de respaldo 10000
Terreno y edificación 250000
SUBTOTAL --------------------- ----------------------------------------- 684798.75

Subtotal sin IGV (S/.) 765017.50
IGV : 19% (S/.) 145353.33
Total (Subtotal+ terreno y edificacion 910370.83



Tasa 0.15

Flujo Factor Actual Acumulado
Año 0 -910370.83 1 -910370.83 -910370.83 x1 3.19
Año 1 446562.917 1.15 388315.58 -522055.25
Año 2 369762.917 1.3225 279593.8881 -242461.3619
Año 3 369762.917 1.520875 243125.1201 663.7581696
Año 4 369762.917 1.74900625 211413.1479 212076.9061
Año 5 369762.917 2.011357188 183837.5199 395914.426

Tasa 0.15

Flujo Factor Actual Acumulado
Año 0 -910370.83 1 -910370.83 -910370.83 x2 1.31
Año 1 907362.917 1.15 789011.2322 -121359.5978
Año 2 830562.917 1.3225 628024.89 506665.2922
Año 3 830562.917 1.520875 546108.6 1052773.892
Año 4 830562.917 1.74900625 474877.0435 1527650.936
Año 5 830562.917 2.011357188 412936.5595 1940587.495

y = 256484x - 818916
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N. de usuarios 
minimo 128
N. de usuarios 
maximo 256 Año 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
TIR

Año 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
TIR

S/. 637,096.39
33%

S/. 2,476,937.18
92%
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