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ERX 10.3.x Module Guide

This guide provides an overview and description of the line modules (LMs), switch
route processor (SRP) modules, and /O modules available for the following Juniper
Networks E Series Broadband Services Routers: ERX14xx models, ERX7xx models,
and the ERX310 router.

Unless otherwise specified, all line modules pair with I/O modules to create a module
combination. Each module combination provides particular capabilities and
connections in an ERX router.

C%f) NOTE: A release may support multiple versions of a module. For information, see
y supp p
Software Compatibility in JUNOSe System Basics Configuration Guide, Chapter 6,
Managing Modules.

Table 1 on page 3 lists the module combinations supported by ERX routers.

This book also contains three appendixes:
m  Module Protocol Support on page 107
m  Module LEDs on page 133

m  Product Reclamation and Recycling Program on page 139

For more information about ERX routers and modules, refer to the following books:
m  Modules that have reached end-of-life—ERX End-of-Life Module Guide

m  Module installation and maintenance—ERX Hardware Guide

m  Managing ERX routers—JUNOSe System Basics Configuration Guide

m  Configuring ERX modules—/UNOSe Link Layer Configuration Guide



Table 1: ERX Module Combinations

First
Line Module 1/0 Module JUNOSe
Combination Name and Type Label Label Support Page
Channelized 0C3/STM1
cOC3/STM1 multimode cOCx/STMx  cOC3STM1 FO 2.2.0 9
FO /0
MULTIMODE
cOC3/STM1 single-mode intermediate cOCx/STMx  cOC3STM1 FO 2.2.0 11
reach FO /0
SINGLE MODE
cOC3/STM1 single-mode long reach cOCx/STMx  cOC3STM1 FO 2.2.0 13
FO /O
LONG HAUL
Channelized 0C12/STM4
cOC12/STM4 multimode without APS/MSP ~ cOCx/STMx cOC12 STM4 2.2.0 15
redundancy FO FO 1/0
MULTI MODE
cOC12/STM4 single-mode intermediate cOCx/STMx  cOC12STM4  2.2.0 17
reach without APS/MSP redundancy FO FO I/O
SINGLE MODE
cOC12/STM4 single-mode intermediate cOCx/STMx COCI12FOAPS 6.1.3, 19
reach with APS/MSP redundancy FO 7.0.2,
SINGLE MODE ~ 7.2.0
cOC12/STM4 single-mode long reach cOCx/STMx  cOC12 STM4 2.2.0 21
FO
LONG HAUL
Channelized T3
CT3/T3 12 (12 ports) CT3/T3-FO CT3/T3 121/0 3.2.0 23
E3
E3 Frame (12 ports) COCX-F3 E3-12 4.0.2 24
FRAME /O
Fast Ethernet
FE-8 (8 ports) (256-MB memory) GE/FE FE-8 1/0 5.0.0 25
FE-8 SFP (8 ports) (256-MB memory) GE/FE FE-8 SFP 1/0 6.0.0 26
Gigabit Ethernet (1-port)
GE 1000Base-SX (256-MB memory) GE/FE GE [/O SFP 5.0.0 28
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Table 1: ERX Module Combinations (continued)

First
Line Module 1/0 Module JUNOSe
Combination Name and Type Label Label Support Page
GE 1000Base-LH (256-MB memory) GE/FE GE 1/0 SFP 5.0.0 30
GE 1000Base-ZX (256-MB memory) GE/FE GE 1/0O SFP 5.0.0 32
GE multimode GE/FE GE 1/0O 2.0.0 34
MULTI MODE
GE single-mode GE/FE GE I/O 2.0.0 36
SINGLE MODE
Gigabit Ethernet (2-port)
GE2 1000Base-SX GE-2 GE-2 SFP 1/O 5.3.0 38
or
2XGE APS 1/O
SFP or
GE-2 APS 1/O
SFP
GE2 1000Base-LH GE-2 GE-2 SFP 1/O 53.0 40
or
2XGE APS 1/0
SFP or
GE-2 APS 1/O
SFP
GE2 1000Base-ZX GE-2 GE-2 SFP 1/O 5.3.0 42
or
2XGE APS 1/O
SFP or
GE-2 APS 1/O
SFP
GE High Density (HDE)
GE High Density (2 ports) GE-HDE GE-2 SFP 1/O 7.0.0 44
or
2XGE APS 1/O
SFP or
GE-2 APS 1/O
SFP
GE High Density (8 ports) GE-HDE GE-8 1/0 7.0.0 46




Table 1: ERX Module Combinations (continued)

First
Line Module 1/0 Module JUNOSe
Combination Name and Type Label Label Support Page
IPSec Service
[PSec Service IPSEC No I/O module  4.0.2 48
SERVICE
0C3/STM1 ATM
OC3/STM1 ATM multimode without OCx/STMx 0C3-4 1/0 5.0.0, 49
APS/MSP redundancy (256-MB memory)  ATM or 5.3.0
OCx/STMx MULTI MODE
/DS3-ATM
OC3/STM1 ATM multimode with APS/MSP  OCx/STMx 4XOC3 APS 5.1.2 51
redundancy ATM or /O
OCx/STMx 5.2.0
/DS3-ATM MULTI MODE  (APS/MSP)
OC3/STM1 ATM single-mode intermediate ~ OCx/STMx 0C3-4 1/0 5.0.0, 53
reach without APS/MSP redundancy ATM or 53.0
(256-MB memory) OCx/STMx SINGLE MODE
/DS3-ATM
OC3/STM1 ATM single-mode intermediate ~ OCx/STMx 4X0OC3 51.2 55
reach with APS/MSP redundancy ATM or
OCx/STMx APS /0 5.2.0
/DS3-ATM (APS/MSP)
SINGLE MODE
OC3/STM1 ATM single-mode long reach OCx/STMx 0C3-4 1/0 5.0.0, 57
without APS/MSP redundancy (256-MB ATM or 53.0
memory) OCx/STMx LONG HAUL
/DS3-ATM
0C3/STM1 GE/FE
OC3/STM1 GE/FE OC3/STM1 OC3-2 GE 6.1.0 59
GE/FE APS 1/0
0C3/STM1 POS
OC3/STM1 POS multimode without OCx/STMx 0C3-4 1/0 2.0.0 63
APS/MSP redundancy POS
MULTI MODE
OC3/STM1 POS multimode with APS/MSP  OCx/STMx 4X0OC3 APS 5.1.2 65
redundancy POS /0
52.0
MULTI MODE  (APS/MSP)
OC3/STM1 POS single-mode intermediate ~ OCx/STMx 0C3-4 1/0 2.0.0 67
reach without APS/MSP redundancy POS

SINGLE MODE
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Table 1: ERX Module Combinations (continued)

First
Line Module 1/0 Module JUNOSe
Combination Name and Type Label Label Support Page
OC3/STM1 POS single-mode intermediate ~ OCx/STMx 4XOC3 APS 51.2 69
reach with APS/MSP redundancy POS 1/0
52.0
SINGLE MODE  (APS/MSP)
OC3/STM1 POS single-mode long reach OCx/STMx 0C3-4 1/0 2.0.0 71
POS
LONG HAUL
0C12/STM4 ATM
OC12/STM4 ATM multimode without OCx/STMx OC12 STM4  5.0.0, 73
APS/MSP redundancy (256-MB memory)  ATM or /O 5.3.0
OCx/STMx
/DS3-ATM MULTI MODE
OC12/STM4 ATM multimode with OCx/STMx OC12 STM4 2.0.0 (128 75
APS/MSP redundancy ATM or APS MB)
OCx/STMx
/DS3-ATM MULTI MODE  5.0.0 (256
MB)
OC12/STM4 ATM single-mode OCx/STMx OC12 STM4  5.0.0, 77
intermediate reach without APS/MSP ATM or /O 5.3.0
redundancy (256-MB memory) OCx/STMx
/DS3-ATM SINGLE MODE
OC12/STM4 ATM single-mode OCx/STMx OC12 STM4 2.0.0(128 79
intermediate reach with APS/MSP ATM or APS MB)
redundancy OCx/STMx
/DS3-ATM SINGLE MODE  5.0.0 (256
MB)
OC12/STM4 ATM single-mode long reach ~ OCx/STMx OC12STM4  5.0.0, 81
without APS/MSP redundancy (256-MB ATM or /0 5.3.0
memory) OCx/STMx
/DS3-ATM LONG HAUL
OC12/STM4 ATM single-mode long reach ~ OCx/STMx OC12 STM4 2.0.0 (128 83
with APS/MSP redundancy ATM or APS MB)
OCx/STMx
/DS3-ATM LONG HAUL 5.0.0 (256
MB)
0C12/STM4 POS
OC12/STM4 POS multimode without OCx/STMx OC12STM4  2.0.0 85
APS/MSP redundancy POS /0
MULTI MODE




Table 1: ERX Module Combinations (continued)

First
Line Module 1/0 Module JUNOSe
Combination Name and Type Label Label Support Page
OC12/STM4 POS multimode with OCx/STMx OC12 STM4 2.0.0 87
APS/MSP redundancy POS APS
MULTI MODE
OC12/STM4 POS single-mode OCx/STMx OC12 STM4 2.0.0 89
intermediate reach without APS/MSP POS 1/0
redundancy
SINGLE MODE
OC12/STM4 POS single-mode OCx/STMx OC12 STM4 2.0.0 91
intermediate reach with APS/MSP POS APS
redundancy
SINGLE MODE
OC12/STM4 POS single-mode long reach  OCx/STMx OC12 STM4 2.0.0 93
without APS/MSP redundancy POS /0
LONG HAUL
OC12/STM4 POS single-mode long reach  OCx/STMx OC12STM4  2.0.0 95
with APS/MSP redundancy POS APS
LONG HAUL
0C48/STM16
OC48/STM16 POS single-mode short reach ~ OC48 OC48 FRAME  4.1.x 97
APS
Service Module (SM)
SM SERVICE No I/O module 5.1.0 98
MODULE
SRPs
SRP-5G + (1-GB memory) SRP-5G + SRP /0 4.1.3, 99
5.0.4,
5.1.2,
52.0
SRP-5G + (2-GB memory) SRP-5G + SRP /0 4.1.3, 100
5.0.4,
5.1.2,
52.0
SRP-10G (2-GB memory) SRP-10G SRP /0 4.1.3, 101
5.0.4,
5.1.2,
52.0
SRP-40G PLUS (2-GB memory) SRP-40G SRP /0 4.0.0 102

PLUS
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Table 1: ERX Module Combinations (continued)

First
Line Module 1/0 Module JUNOSe
Combination Name and Type Label Label Support Page
SRP-SE10G (1-GB memory) SRP-SE10G SRP-SE 1/0O 5.3.0 103
13
T3 ATM (4 ports) OCx/STMx 4xDS3 ATM 4.1.0(128 104
ATM or /0 MB)
OCx/STMx
/DS3-ATM 5.0.0 (256
MB)
T3 Frame (12 ports) COCX-F3 CT3/T3 121/0  4.0.2 105




c0C3/STM1 Multimode Module Combination

c0C3/STM1 Muiltimode Module Combination

Line module label

cOCx/STMx FO

1/0 module label

cOC3 STM1 FO I/O

MULTI MODE

Number of 1/0 ports

4

Software release

First supported: 2.2.0
Final supported: Not applicable

Description

130 W
OC3/STM1 channelized to DS3, DS1, E1, and DSO
Supports either E1 or T1 operation, but not E1 and T1 operation simultaneously

Type

EFA ASIC

Capability

OC3/STM1
DS3

T1, El

DSO

HDLC framing

Software features

See “Channelized OCx/STMx Modules” on page 107 for information about the layer
2 and layer 3 protocols and applications that this module combination supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy

NOTE: Line module redundancy is not supported on the ERX310 router.

c0C3/STM1 Multimode Module Combinaton ® 9
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Cables and connectors

Up to four SC full duplex connectors
Tx power:
®  min: -19 dBm

®  max: -14 dBm

Center wavelength: 1310 nm

Rx input power:

®  min: -30 dBm

®  max: -14 dBm

Rated for 2 km (1.2 miles) over 62.5-micron core cable with an optical loss of
0-9 dB or 50-micron core cable with an optical loss of 7 dB

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs

See “Module LEDs” on page 133.

Alarms, errors, and events

See Monitoring Interfaces in JUNOSe Physical Layer Configuration Guide, Chapter 4,
Configuring Channelized OCx/STMx Interfaces.

10 ®m cOC3/STM1 Multimode Module Combination



¢OC3/STM1 Single-Mode Intermediate Reach Module Combination

c0C3/STM1 Single-Mode Intermediate Reach Module Combination

Line module label

cOCx/STMx FO

1/0 module label

cOC3 STM1 FO I/O

SINGLE MODE

Number of 1/0 ports

Software release

First supported: 2.2.0
Final supported: Not applicable

Description

130 W
OC3/STM1 channelized to DS3, DS1, E1, and DSO

Type

EFA ASIC

Capability

OC3/STM1
DS3, DS1

T1, El

DSO

HDLC framing

Software features

See “Channelized OCx/STMx Modules” on page 107 for information about the
layer 2 and layer 3 protocols and applications that this module combination
supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.

c0C3/STM1 Single-Mode Intermediate Reach Module Combination ® 11
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Cables and connectors

Up to four SC full duplex connectors
Tx power:
= min: -15dBm

® max: -8 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: =31 dBm

® max: -8 dBm

Rated for 15 km (9.3 miles) of 9-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs

See “Module LEDs” on page 133.

Alarms, errors, and events

See Monitoring Interfaces in JUNOSe Physical Layer Configuration Guide, Chapter 4,
Configuring Channelized OCx/STMx Interfaces.

12 ®m cOC3/STM1 Single-Mode Intermediate Reach Module Combination



cOC3/STM1 Single-Mode Long Reach Module Combination

c0C3/STM1 Single-Mode Long Reach Module Combination

Line module label

cOCx/STMx FO

1/0 module label

cOC3 STM1 FO I/O

LONG HAUL

Number of 1/0 ports

Software release

First supported: 2.2.0
Final supported: Not applicable

Description

130 W
OC3/STM1 channelized to DS3, DS1, E1, and DSO

Type

EFA ASIC

Capability

OC3/STM1
DS3, DSt

T1, El

DSO

HDLC framing

Software features

See “Channelized OCx/STMx Modules” on page 107 for information about the
layer 2 and layer 3 protocols and applications that this module combination
supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.

c0C3/STM1 Single-Mode Long Reach Module Combination ® 13
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Cables and connectors

Up to four SC full duplex connectors
Tx power:
®  min: -5.0 dBm

®  max: 0 dBm

Center wavelength: 1310 nm
Rx input power:

®  min: -34 dBm

m  max: -7 dBm

Fiber type: 9-micron core

Rated for 40 km (24.8 miles) of 9-micron core cable
See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs

See “Module LEDs” on page 133.

Alarms, errors, and events

See Monitoring Interfaces in JUNOSe Physical Layer Configuration Guide, Chapter 4,
Configuring Channelized OCx/STMx Interfaces.

14 ®m cO0C3/STM1 Single-Mode Long Reach Module Combination



¢0C12/STM4 Multimode Without APS/MSP Redundancy Module Combination

c0C12/STM4 Multimode Without APS/MSP Redundancy Module

Combination

Line module label

cOCx/STMx FO

1/0 module label

cOC12 STM4 FO 1/0

MULTI MODE

Number of 1/0 ports

Software release

First supported: 2.2.0
Final supported: Not applicable

Description

130 W
OC12/STM4 channelized to DS3, DS1, E1, and DSO

Type

EFA ASIC

Capability

OC12/STM4
OC3/STM1
DS3, DS1

T1, El

DSO

HDLC framing

Software features

See “Channelized OCx/STMx Modules” on page 107 for information about the layer
2 and layer 3 protocols and applications that this module combination supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.

c0C12/STM4 Multimode Without APS/MSP Redundancy Module Combination ® 15
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Cables and connectors

SC full duplex connector
Tx power:
= min: -19 dBm

u max: -14 dBm

Center wavelength: 1310 nm

Rx input power:

®  min: -30 dBm

®  max: -14 dBm

Rated for 2 km (1.2 miles) over 62.5-micron core cable with an optical loss of 0-9
dB or 50-micron core cable with an optical loss of 7 dB

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs

See “Module LEDs” on page 133.

Alarms, errors, and events

See Monitoring Interfaces in JUNOSe Physical Layer Configuration Guide, Chapter 4,
Configuring Channelized OCx/STMx Interfaces.

16 W cOC12/STM4 Multimode Without APS/MSP Redundancy Module Combination



c0C12/STM4 Single-Mode Intermediate Reach Without APS/MSP Redundancy Module Combination

c0C12/STM4 Single-Mode Intermediate Reach Without APS/MSP
Redundancy Module Combination

Line module label

cOCx/STMx FO

1/0 module label

cOC12 STM4 FO 1/0

SINGLE MODE

Number of 1/0 ports

] 1

Software release

First supported: 2.2.0
Final supported: Not applicable

Description

130 W
OC12/STM4 channelized to DS3, DS1, E1, and DSO

Type

m  EFAASIC

Capability

OC12/STM4
OC3/STM1
DS3, DS1

T1, El

DSO

HDLC framing

Software features

m  See “Channelized OCx/STMx Modules” on page 107 for information about the
layer 2 and layer 3 protocols and applications that this module combination
supports.

Model compatibility

ERX7xx models

m  ERX14xx models

[ ] ERX310 router
SRP module compatibility m SRP-5G+

[ ] SRP-10G

m  SRP-40G

| ] SRP-40G PLUS

| ] SRP-SE10G
Module redundancy support ] 1:N redundancy

m  NOTE: Line module redundancy is not supported on the ERX310 router.

c0C12/STM4 Single-Mode Intermediate Reach Without APS/MSP Redundancy Module Combination ® 17
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Cables and connectors m  SC full duplex connector
Tx power:
®  min: -15dBm

®  max: -8 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: =31 dBm

®  max: -8 dBm

Rated for 15 km (9.3 miles) of 9-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring Interfaces in JUNOSe Physical Layer Configuration Guide, Chapter 4,
Configuring Channelized OCx/STMx Interfaces.

18 MW c0C12/STM4 Single-Mode Intermediate Reach Without APS/MSP Redundancy Module Combination



c0C12/STM4 Single-Mode Intermediate Reach With APS/MSP Redundancy Module Combination

c0C12/STM4 Single-Mode Intermediate Reach With APS/MSP
Redundancy Module Combination

Line module label

cOCx/STMx FO

1/0 module label COC12 FO APS
SINGLE MODE
Number of 1/0 ports | ] 2

1 active, 1 redundant

Software release

First supported: 6.1.3 or later 6.1.x release, 7.0.2 or later 7.0.x release, 7.2.0 and
higher-numbered release

Description

130 W
OC12/STM4 channelized to DS3, DS1, E1, and DSO

Type

EFA ASIC

Capability

OC12/STM4
OC3/STM1
DS3, DS1

T1, El

DSO

HDLC framing

Software features

See “Channelized OCx/STMx Modules” on page 107 for information about the layer
2 and layer 3 protocols and applications that this module combination supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.

c0C12/STM4 Single-Mode Intermediate Reach With APS/MSP Redundancy Module Combination ® 19
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Cables and connectors m  SC full duplex connector
Tx power:
® min: -15dBm

[ max: -8 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: =31 dBm

[ max: -7 dBm

Rated for 15 km (9.3 miles) of 9-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring Interfaces in JUNOSe Physical Layer Configuration Guide, Chapter 4,
Configuring Channelized OCx/STMx Interfaces.

20 ®m cOC12/STM4 Single-Mode Intermediate Reach With APS/MSP Redundancy Module Combination



c0C12/STM4 Single-Mode Long Reach Module Combination

c0C12/STM4 Single-Mode Long Reach Module Combination

Line module label

cOCx/STMx FO

1/0 module label cOC12 STM4
LONG HAUL
Number of 1/0 ports m 1 active, 1 redundant

Software release

First supported: 2.2.0
Final supported: Not applicable

Description

130 W
OC12/STM4 channelized to DS3, DS1, E1, and DSO

Type

EFA ASIC

Capability

OC12/STM4
OC3/STM1
DS3, DS1

T1, El

DSO

HDLC framing

Software features

See “Channelized OCx/STMx Modules” on page 107 for information about the
layer 2 and layer 3 protocols and applications that this module combination
supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.

c0C12/STM4 Single-Mode Long Reach Module Combination m 21
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Cables and connectors m  SC full duplex connector
Tx power:
®  min: -5.0 dBm

[ max: 0 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: -34 dBm

[ max: -7 dBm

Fiber type: 9-micron core
Rated for 40 km (24.8 miles) of 9-micron core cable
See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring Interfaces in JUNOSe Physical Layer Configuration Guide, Chapter 4,
Configuring Channelized OCx/STMx Interfaces.

22 W c0C12/STM4 Single-Mode Long Reach Module Combination



CT3/T3 12 Module Combination (12 Ports)

CT3/T3 12 Module Combination (12 Ports)

Line module label

CT3/T3-FO

1/0 module label

CT3/T3 12 1/0

Number of 1/0 ports | ] 12
Software release First supported: 3.2.0
Final supported: Not applicable
Description 130 W
Channelized and unchannelized T3
Type m EFA ASIC
Capability DS3, DS1, DSO
HDLC framing
Software features m  See “Channelized T3 Modules” on page 110 for information about the layer 2 and
layer 3 protocols and applications that this module combination supports.
Model compatibility ERX7xx models
m  ERX14xx models
m ERX310 router
SRP module compatibility m  SRP-5G+
m SRP-10G
m  SRP-40G
m  SRP-40G PLUS
m SRP-SE10G
Module redundancy support m  1:Nredundancy
m  NOTE: Line module redundancy is not supported on the ERX310 router.
Cables and connectors BT43 SMB connector
Cable that adapts to 75-ohm BNC is available.
The line interface unit supports two line buildouts:
m  0-68.5m (0-225 feet)
B 69-137 m (226-450 feet)
Signal strength is software controlled.
The transmitted signal complies with ANSI T1.102-1993 Digital Hierarchy -
Electrical Interfaces (1999) for cable lengths up to 201 m (660 feet).
m  See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.
LEDs m  See “Module LEDs” on page 133.
Alarms, errors, and events m  See Monitoring Interfaces in JUNOSe Physical Layer Configuration Guide, Chapter 1,

Configuring Channelized T3 Interfaces.

CT3/T3 12 Module Combination (12 Ports) m 23
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E3 Frame Module Combination (12 Ports)

Line module label COCX-F3

1/0 module label E3-12
FRAME 1/0

Number of 1/0 ports ] 12

Software release

First supported: 4.0.2
Final supported: Not applicable

Description 135 W
Unchannelized E3 for Frame
Type ] EFA ASIC
Capability E3
HDLC framing
Software features m  See “Unchannelized E3 Modules” on page 127 for information about the layer 2
and layer 3 protocols and applications that this module combination supports.
Model compatibility ERX7xx models
m  ERX14xx models
m ERX310 router
SRP module compatibility [ ] SRP-5G +
m  SRP-10G
m SRP-40G
m SRP-40G PLUS
m  SRP-SE10G
Module redundancy support | ] 1:N redundancy
m  NOTE: Line module redundancy is not supported on the ERX310 router.
Cables and connectors BT43 SMB connector
Cable that adapts to 75-ohm BNC is available.
The transmitted signal complies with ITUT G.703, Physical/electrical
characteristics of hierarchical digital interfaces (November 2001) for cable lengths
from 0-137 m (0-450 feet).
m  See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.
LEDs m  See “Module LEDs” on page 133.
Alarms, errors, and events m  See Monitoring Interfaces in JUNOSe Physical Layer Configuration Guide, Chapter 2,

Configuring T3 and E3 Interfaces.

24 ®m E3 Frame Module Combination (12 Ports)



FE-8 Module Combination (8 Ports) (256-MB Memory)

FE-8 Module Combination (8 Ports) (256-MB Memory)

Line module label GE/FE
1/0 module label FE-8 1/O
Number of 1/0 ports | | 8

Software release

First supported: 5.0.0
Final supported: Not applicable

The GE/FE line module must have a minimum of 256 MB of memory to be used
with JUNOSe Release 5.3.0 or a higher-numbered release.

Description

130 W
Fast Ethernet

Type

EFA ASIC

Capability

IEEE 802.3 standards compliance
10/100Base-T

Software features

See “Ethernet Modules” on page 112 for information about the layer 2 and layer
3 protocols and applications that this module combination supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

Not applicable

Cables and connectors

RJ-45 connectors
For 10-Mbps operation, use CAT 3, 4, or 5 UTP cable.
For 100-Mbps operation, use only CAT 5 UTP cable.

The transmitted signal complies with IEEE 802.3/802.3u for cable lengths up to
100 m (328 feet).

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs

See “Module LEDs” on page 133.

Alarms, errors, and events

See Monitoring Ethernet Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 5, Configuring Ethernet Interfaces.
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FE-8 SFP Module Combination (8 Ports) (256-MB Memory)

Line module label GE/FE
1/0 module label FE-8 SFP I/O
Number of 1/0 ports | | 8

Software release

First supported: 6.0.0
Final supported: Not applicable

Description

130 W
Fast Ethernet

The FE-8 SFP 1/O module uses a range of small form-factor pluggable (SFP)
transceivers to support different modes and cable lengths.

Type | ] EFA ASIC
Capability IEEE 802.3 standards compliance
100Base-FX
Software features m  See “Ethernet Modules” on page 112 for information about the layer 2 and layer
3 protocols and applications that this module combination supports.
Model compatibility ERX7xx models
ERX14xx models
ERX310 router
SRP module compatibility | SRP-5G +
| SRP-10G
| SRP-40G
[ ] SRP-40G PLUS
| SRP-SE10G
Module redundancy support m  Not applicable
Cables and connectors (single-mode m  LC full duplex
fiber) Tx power:

[ min: =15 dBm

®E  max: -8 dBm

Center wavelength: 1300 nm
Rx input power:

®  min: -28 dBm

B max: -14 dBm

Rated for 10 km (6.2 miles) over 9-micron core cable
See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.
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FE-8 SFP Module Combination (8 Ports) (256-MB Memory)

Cables and connectors (multimode m  LC full duplex
fiber) m  Tx power: ~20 dBm minimum and -14 dBm maximum
m  Center wavelength: 850 nm
m  Rxinput power: =31 dBm minimum and -14 dBm maximum
m  Rated for 2 km (1.2 miles) over 62.5/125-micron core cable
m  See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.
LEDs m  See “Module LEDs” on page 133.
Alarms, errors, and events m  See Monitoring Ethernet Interfaces in JUNOSe Physical Layer Configuration Guide,

Chapter 5, Configuring Ethernet Interfaces.
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GE 1000Base-SX Module Combination (1 Port) (256-MB Memory)

Line module label GE/FE
1/0 module label GE 1/0O SFP
Number of 1/0 ports | ] 1 active, 1 redundant

Software release m  First supported: 5.0.0
m  Final supported: Not applicable
Description ] 130 W
m  Gigabit Ethernet
m 256 MB of memory
m  The 128-MB version has reached end-of-life.
m  The I/O module uses a range of small form-factor pluggable (SFP) transceivers to
support different modes and cabling distances.
m  Uses either optical or copper SFPs.
m  The optical transceivers are 1000Base-SX compliant.
m  The copper transceivers are 1000Base-T compliant.
m  Single-strand SFPs can be used. These SFPs work in pairs and require a matching
SFP at the opposite end of the Ethernet connection. For example, an SFP rated at TX
1310, RX 1550 must be paired with an SFP rated TX 1550, RX 1310 with the same
maximum operating range. See the following corresponding table (Single-strand SFPs
Pairing) for more information.
Type m EFA ASIC
Capability Ethernet (IEEE 802.3z)
1000Base-SX
Software features m  See “Ethernet Modules” on page 112 for information about the layer 2 and layer 3
protocols and applications that this module combination supports.
Model compatibility ERX7xx models
m  ERX14xx models
m ERX310 router
SRP module compatibility m SRP-5G+
m SRP-10G
m SRP-40G
m SRP-40G PLUS
m SRP-SE10G
Module redundancy support m  Not applicable
Cables and connectors (copper = Maximum range is 100 meters on CAT5 cable.

SFP)
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GE 1000Base-SX Module Combination (1 Port) (256-MB Memory)

Cables and connectors (SX) m  LC full duplex

Tx power:

®  min: -9.5dBm

®  max: -4 dBm

Center wavelength: 850 nm

Rx input power:

®  min: -20 dBm

®  max: -0 dBm

Rated for 275 m (300 yards) over 62.5-micron core cable

Rated for 550 m (601 yards) over 50-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.
LEDs m  See “Module LEDs” on page 133.
Alarms, errors, and events m  See Monitoring Ethernet Interfaces in JUNOSe Physical Layer Configuration Guide,

Chapter 5, Configuring Ethernet Interfaces.

Table 2: Single-strand SFPs Pairing

Fiber Type Nominal Wavelength (nm) Maximum Operating Range (kilometers)
9 microns [ ] TX 1310, RX 1550 10 (6.2 miles), matching SFP must have
m  Pairs with TX 1550 /RX 1310  the same operating range

9 microns TX 1550 / RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1550 the same operating range

9 microns TX 1310, RX 1490 10 (6.2 miles), matching SFP must have
Pairs with TX 1490 /RX 1310 the same operating range

9 microns TX 1490 /RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1490 the same operating range

9 microns TX 1310, RX 1550 40 (24.85 miles), matching SFP must
Pairs with TX 1550 / RX 1310 have the same operating range

9 microns TX 1550, RX 1310 40 (24.85 miles), matching SFP must

Pairs with TX 1310/ RX 1550

have the same operating range

GE 1000Base-SX Module Combination (1 Port) (256-MB Memory)
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GE 1000Base-LH Module Combination (1 Port) (256-MB Memory)

Line module label GE/FE
1/0 module label GE 1/0O SFP
Number of 1/0 ports | ] 1 active, 1 redundant

Software release m  First supported: 5.0.0
m  Final supported: Not applicable
Description ] 130 W
m  Gigabit Ethernet
m 256 MB of memory
m  The 128-MB version has reached end-of-life.
m  The I/O module uses a range of small form-factor pluggable (SFP) transceivers to
support different modes and cabling distances.
m  Uses either optical or copper SFPs.
m  The optical transceivers are 1000Base-LX/LH compliant.
m  The copper transceivers are 1000Base-T compliant.
m  Single-strand SFPs can be used. These SFPs work in pairs and require a matching
SFP at the opposite end of the Ethernet connection. For example, an SFP rated at
TX 1310, RX 1550 must be paired with an SFP rated TX 1550, RX 1310 with the
same maximum operating range. See the following corresponding table (Single-strand
SFPs Pairing) for more information.
Type m EFA ASIC
Capability Ethernet (IEEE 802.3z)
1000Base-LH
Software features m  See “Ethernet Modules” on page 112 for information about the layer 2 and layer 3
protocols and applications that this module combination supports.
Model compatibility ERX7xx models
m  ERX14xx models
m ERX310 router
SRP module compatibility m SRP-5G+
m SRP-10G
m SRP-40G
m SRP-40G PLUS
m  SRP-SE10G
Module redundancy support m  Not applicable
Cables and connectors (copper | ] Maximum range is 100 meters on CAT5 cable.

SFP)
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Cables and connectors (LX/LH)

GE 1000Base-LH Module Combination (1 Port) (256-MB Memory)

LC full duplex

Tx power:

® min: -9.5dBm

®  max: -3 dBm

Center wavelength: 1300 nm

Rx input power:

®m  min: -20 dBm

®  max: -3 dBm

Rated for 10 km (6.2 miles) over 10-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs

See “Module LEDs” on page 133.

Alarms, errors, and events

See Monitoring Ethernet Interfaces in JUNOSe Physical Layer Configuration Guide,

Chapter 5, Configuring Ethernet Interfaces.

Table 3: Single-strand SFPs Pairing

Fiber Type Nominal Wavelength (nm) Maximum Operating Range (kilometers)

9 microns m  TX 1310, RX 1550 10 (6.2 miles), matching SFP must have
Pairs with TX 1550 /RX 1310 the same operating range

9 microns TX 1550 /RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1550 the same operating range

9 microns TX 1310, RX 1490 10 (6.2 miles), matching SFP must have
Pairs with TX 1490 /RX 1310 the same operating range

9 microns TX 1490 /RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1490 the same operating range

9 microns TX 1310, RX 1550 40 (24.85 miles), matching SFP must
Pairs with TX 1550 / RX 1310 have the same operating range

9 microns TX 1550, RX 1310 40 (24.85 miles), matching SFP must

Pairs with TX 1310/ RX 1550

have the same operating range

GE 1000Base-LH Module Combination (1 Port) (256-MB Memory)
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GE 1000Base-ZX Module Combination (1 Port) (256-MB Memory)

Line module label GE/FE
1/0 module label GE 1/0 SFP
Number of 1/0 ports | ] 1 active, 1 redundant

Software release m  First supported: 5.0.0
m  Final supported: Not applicable
Description ] 130 W
m  Gigabit Ethernet
m 256 MB of memory
m  The 128-MB version has reached end-of-life.
m  The I/O module uses a range of small form-factor pluggable (SFP) transceivers to
support different modes and cabling distances.
m  Uses either optical or copper SFPs.
m  The optical transceivers are 1000Base-ZX compliant.
m  The copper transceivers are 1000Base-T compliant.
m  Single-strand SFPs can be used. These SFPs work in pairs and require a matching
SFP at the opposite end of the Ethernet connection. For example, an SFP rated at
TX 1310, RX 1550 must be paired with an SFP rated TX 1550, RX 1310 with the
same maximum operating range. See the following corresponding table (Single-strand
SFPs Pairing) for more information.
Type m EFA ASIC
Capability Ethernet (IEEE 802.3z)
1000Base-ZX
Software features m  See “Ethernet Modules” on page 112 for information about the layer 2 and layer 3
protocols and applications that this module combination supports.
Model compatibility ERX7xx models
m  ERX14xx models
m ERX310 router
SRP module compatibility m SRP-5G+
m SRP-10G
m SRP-40G
m  SRP-40G PLUS
m SRP-SE10G
Module redundancy support m  Not applicable
Cables and connectors (copper | ] Maximum range is 100 meters on CAT5 cable.

SFP)
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Cables and connectors (ZX)

GE 1000Base-ZX Module Combination (1 Port) (256-MB Memory)

LC full duplex

Tx power:

®  min: -2 dBm

[ max: 3 dBm

Center wavelength: 1550 nm

Rx input power:

®  min: -22 dBm

®  max: -3 dBm

Rated for 70 km (43.4 miles) over 10-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs

See “Module LEDs” on page 133.

Alarms, errors, and events

See Monitoring Ethernet Interfaces in JUNOSe Physical Layer Configuration Guide,

Chapter 5, Configuring Ethernet Interfaces.

Table 4: Single-strand SFPs Pairing

Fiber Type Nominal Wavelength (nm) Maximum Operating Range (kilometers)

9 microns m  TX 1310, RX 1550 10 (6.2 miles), matching SFP must have
Pairs with TX 1550 /RX 1310 the same operating range

9 microns TX 1550 /RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1550 the same operating range

9 microns TX 1310, RX 1490 10 (6.2 miles), matching SFP must have
Pairs with TX 1490 /RX 1310 the same operating range

9 microns TX 1490 /RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1490 the same operating range

9 microns TX 1310, RX 1550 40 (24.85 miles), matching SFP must
Pairs with TX 1550 / RX 1310 have the same operating range

9 microns TX 1550, RX 1310 40 (24.85 miles), matching SFP must

Pairs with TX 1310/ RX 1550

have the same operating range

GE 1000Base-ZX Module Combination (1 Port) (256-MB Memory)
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GE Multimode Module Combination (1 Port)

Line module label GE/FE
1/0 module label GE /O
MULTI MODE
Number of 1/0 ports [ 1 active, 1 redundant

Software release

First supported: 2.0.0
Final supported: Not applicable

Description

130 W
Gigabit Ethernet

This module combination has been superseded by a newer assembly; however,
it is supported by current software.

Type

EFA ASIC

Capability

Ethernet (IEEE 802.3z)

Software features

See “Ethernet Modules” on page 112 for information about the layer 2 and layer
3 protocols and applications that this module combination supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

Not applicable

Cables and connectors

SC full duplex
Tx power:
®  min: -9.5 dBm

®  max: -4 dBm

Center wavelength: 850 nm
Rx input power:
®  min: -17 dBm

®  max: -3 dBm

Rated for 275 m (300 yards) over 62.5-micron core cable
Rated for 550 m (601 yards) over 50-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.
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GE Multimode Module Combination (1 Port)

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring Ethernet Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 5, Configuring Ethernet Interfaces.
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GE Single-Mode Module Combination (1 Port)

Line module label GE/FE
1/0 module label GE 1/O
SINGLE MODE

Number of 1/0 ports

[ ] 1 active, 1 redundant

Software release

First supported: 2.0.0
Final supported: Not applicable

Description 130 W
Gigabit Ethernet
This module combination has been superseded by a newer assembly; however,
it is supported by current software.

Type m EFA ASIC

Capability [ | Ethernet (IEEE 802.3z)

Software features

m  See “Ethernet Modules” on page 112 for information about the layer 2 and layer
3 protocols and applications that this module combination supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

m  Not applicable

Cables and connectors

SC full duplex
Tx power:
®  min: -11 dBm

®  max: -3 dBm

Center wavelength: 1300 nm
Rx input power:
®  min: -20 dBm

®  max: -3 dBm

Rated for 550 m (601 yards) over 62.5-micron core or 50-micron core MM fiber
Rated for 5 km (3.1 miles) over 10-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.
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GE Single-Mode Module Combination (1 Port)

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring Ethernet Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 5, Configuring Ethernet Interfaces.
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GE2 1000Base-SX Module Combination (2 Ports)

Line module label GE-2
1/0 module label GE-2 SFP 1/0 or 2XGE APS 1/0O SFP or GE-2 APS I/O SFP
Number of 1/0 ports m 2 active, 2 redundant

Software release

First supported: 5.3.0
Final supported: Not applicable

Description

100 W
Gigabit Ethernet

The 1/0 module uses a range of small form-factor pluggable (SFP) transceivers to
support different modes and cabling distances.

m  Uses either optical or copper SFPs.
m  The optical transceivers are 1000Base-SX compliant.
m  The copper transceivers are 1000Base-T compliant.
m  Single-strand SFPs can be used. These SFPs work in pairs and require a matching SFP
at the opposite end of the Ethernet connection. For example, an SFP rated at TX 1310,
RX 1550 must be paired with an SFP rated TX 1550, RX 1310 with the same maximum
operating range. See the following corresponding table (Single-strand SFPs Pairing)
for more information.
m  Forinformation about bandwidth and line rate considerations for the GE2 1000Base-SX
module combination, see GE-2 SFP I/O Module in JUNOSe Physical Layer Configuration
Guide, Chapter 5, Configuring Ethernet Interfaces.
Type m  FFAASIC
Capability Ethernet (IEEE 802.3z)
1000Base-SX
Software features m  See “Ethernet Modules” on page 112 for information about the layer 2 and layer 3
protocols and applications that this module combination supports.
Model compatibility ERX1440 router
ERX310 router
SRP module compatibility SRP-40G
SRP-40G PLUS
SRP-SE10G
Module redundancy support m  Not applicable

Cables and connectors (copper =
SFP)

Maximum range is 100 meters on CAT5 cable.
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Cables and connectors (SX)

LC full duplex
Tx power:
E  min: -9.5 dBm

®  max: -4 dBm

Center wavelength: 850 nm
Rx input power:
®E  min: 17 dBm

®  max: -3 dBm

GE2 1000Base-SX Module Combination (2 Ports)

Rated for 275 m (300 yards) over 62.5-micron core cable

Rated for 550 m (601 yards) over 50-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs

See “Module LEDs” on page 133.

Alarms, errors, and events

See Monitoring Ethernet Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 5, Configuring Ethernet Interfaces.

Table 5: Single-strand SFPs Pairing

Fiber Type Nominal Wavelength (nm) Maximum Operating Range (kilometers)
9 microns [ ] TX 1310, RX 1550 10 (6.2 miles), matching SFP must have
m  Pairs with TX 1550 /RX 1310  the same operating range

9 microns TX 1550 / RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1550 the same operating range

9 microns TX 1310, RX 1490 10 (6.2 miles), matching SFP must have
Pairs with TX 1490 /RX 1310 the same operating range

9 microns TX 1490 /RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1490 the same operating range

9 microns TX 1310, RX 1550 40 (24.85 miles), matching SFP must
Pairs with TX 1550 / RX 1310 have the same operating range

9 microns TX 1550, RX 1310 40 (24.85 miles), matching SFP must

Pairs with TX 1310/ RX 1550

have the same operating range

GE2 1000Base-SX Module Combination (2 Ports)
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GE2 1000Base-LH Module Combination (2 Ports)

Line module label GE-2
1/0 module label GE-2 SFP 1/0 or 2XGE APS 1/0O SFP or GE-2 APS I/O SFP
Number of 1/0 ports m 2 active, 2 redundant

Software release

First supported: 5.3.0
Final supported: Not applicable

Description

100 W
Gigabit Ethernet

The 1/0 module uses a range of small form-factor pluggable (SFP) transceivers to
support different modes and cabling distances.

m  Uses either optical or copper SFPs.
m  The optical transceivers are 1000Base-LX/LH compliant.
m  The copper transceivers are 1000Base-T compliant.
m  Single-strand SFPs can be used. These SFPs work in pairs and require a matching SFP
at the opposite end of the Ethernet connection. For example, an SFP rated at TX 1310,
RX 1550 must be paired with an SFP rated TX 1550, RX 1310 with the same maximum
operating range. See the following corresponding table (Single-strand SFPs Pairing)
for more information.
m  Forinformation about bandwidth and line rate considerations for the GE2 1000Base-LH
module combination, see GE-2 SFP I/O Module in JUNOSe Physical Layer Configuration
Guide, Chapter 5, Configuring Ethernet Interfaces.
Type m  FFAASIC
Capability Ethernet (IEEE 802.3z)
1000Base-LH
Software features m  See “Ethernet Modules” on page 112 for information about the layer 2 and layer 3
protocols and applications that this module combination supports.
Model compatibility ERX1440 router
ERX310 router
SRP module compatibility SRP-40G
SRP-40G PLUS
SRP-SE10G
Module redundancy support m  Not applicable

Cables and connectors (copper =
SFP)

Maximum range is 100 meters on CAT5 cable.
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GE2 1000Base-LH Module Combination (2 Ports)

Cables and connectors (LX/LH)

LC full duplex
Tx power:
®  min: -9.5 dBm

® max: -3 dBm

Center wavelength: 1300 nm
Rx input power:
= min: -20 dBm

® max: -3 dBm

Rated for 10 km (6.2 miles) over 9-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

Cables and connectors m  LC full duplex
(single-mode LX40) m  Tx power:
= min: -4.5dBm

®  max: 0 dBm

Center wavelength: 1300 nm
Rx input power:

®  min: =35 dBm

®  max: -22.5dBm

Rated for 40 km (24.85 miles) over 9-micron core cable
See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring Ethernet Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 5, Configuring Ethernet Interfaces.

Table 6: Single-strand SFPs Pairing

Fiber Type Nominal Wavelength (nm) Maximum Operating Range (kilometers)

9 microns m  TX 1310, RX 1550 10 (6.2 miles), matching SFP must have
Pairs with TX 1550 / RX 1310 the same operating range

9 microns m  TX 1550 /RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1550 the same operating range

9 microns ] TX 1310, RX 1490 10 (6.2 miles), matching SFP must have
Pairs with TX 1490 /RX 1310 the same operating range

9 microns [ ] TX 1490/ RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1490 the same operating range

9 microns m  TX 1310, RX 1550 40 (24.85 miles), matching SFP must
Pairs with TX 1550 /RX 1310 have the same operating range

9 microns m  TX 1550, RX 1310 40 (24.85 miles), matching SFP must
Pairs with TX 1310 /RX 1550 have the same operating range
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GE2 1000Base-ZX Module Combination (2 Ports)

Line module label

1/0 module label

GE-2 SFP 1/O or 2XGE APS I/O SFP or GE-2 APS 1/O SFP

Number of 1/0 ports

2 active, 2 redundant

Software release

First supported: 5.3.0
Final supported: Not applicable

Description

100 W
Gigabit Ethernet

The 1/0 module uses a range of small form-factor pluggable (SFP) transceivers to support
different modes and cabling distances.

Uses either optical or copper SFPs.
m  The optical transceivers are 1000Base-ZX compliant.

m  The copper transceivers are 1000Base-T compliant.

Single-strand SFPs can be used. These SFPs work in pairs and require a matching SFP
at the opposite end of the Ethernet connection. For example, an SFP rated at TX 1310,
RX 1550 must be paired with an SFP rated TX 1550, RX 1310 with the same maximum
operating range. See the following corresponding table (Single-strand SFPs Pairing) for
more information.

For information about bandwidth and line rate considerations for the GE2 1000Base-ZX
module combination, see GE-2 SFP I/O Module in JUNOSe Physical Layer Configuration
Guide, Chapter 5, Configuring Ethernet Interfaces.

Type

FFA ASIC

Capability

Ethernet (IEEE 802.3z)
1000Base-ZX

Software features

See “Ethernet Modules” on page 112 for information about the layer 2 and layer 3
protocols and applications that this module combination supports.

Model compatibility

ERX1440 router
ERX310 router

SRP module compatibility

SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

Not applicable
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Cables and connectors

GE2 1000Base-ZX Module Combination (2 Ports)

LC full duplex
Tx power:
®  min: -3 dBm

®  max: 2 dBm

Center wavelength: 1550 nm
Rx input power:
=  min: =23 dBm

®  max: -3 dBm

Rated for 70 km (43.4 miles) over 10-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs

m  See “Module LEDs” on page 133.

Alarms, errors, and events

m  See Monitoring Ethernet Interfaces in JUNOSe Physical Layer Configuration Guide, Chapter 5,
Configuring Ethernet Interfaces.

Table 7: Single-strand SFPs Pairing

Fiber Type Nominal Wavelength (nm) Maximum Operating Range (kilometers)

9 microns m  TX 1310, RX 1550 10 (6.2 miles), matching SFP must have
Pairs with TX 1550 /RX 1310  the same operating range

9 microns m  TX 1550 /RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1550 ~ the same operating range

9 microns m  TX 1310, RX 1490 10 (6.2 miles), matching SFP must have
Pairs with TX 1490 /RX 1310 the same operating range

9 microns m  TX 1490 /RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1490 the same operating range

9 microns [ ] TX 1310, RX 1550 40 (24.85 miles), matching SFP must
Pairs with TX 1550 / RX 1310 have the same operating range

9 microns | ] TX 1550, RX 1310 40 (24.85 miles), matching SFP must
Pairs with TX 1310 /RX 1550 have the same operating range
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GE High Density (HDE) Module Combination (2 Ports)

Line module label GE-HDE
1/0 module label GE-2 SFP 1/O or 2XGE APS 1/0O SFP or GE-2 APS 1/O SFP
Number of 1/0 ports m 2 active, 2 redundant

Software release

First supported: 7.0.0
Final supported: Not applicable

Description

100 W
Gigabit Ethernet

The /O module uses a range of small form-factor pluggable (SFP) transceivers to
support different modes and cabling distances.

m  Uses either optical or copper SFPs.
m  The optical transceivers are 1000Base-LX/LH compliant.
m  The copper transceivers are 1000Base-T compliant.
m  Single-strand SFPs can be used. These SFPs work in pairs and require a matching SFP
at the opposite end of the Ethernet connection. For example, an SFP rated at TX 1310,
RX 1550 must be paired with an SFP rated TX 1550, RX 1310 with the same maximum
operating range. See the following corresponding table (Single-strand SFPs Pairing)
for more information.
m  Forinformation about bandwidth and line rate considerations for the GE-HDE module
combination, see GE-2 SFP I/O Module in JUNOSe Physical Layer Configuration Guide,
Chapter 5, Configuring Ethernet Interfaces.
Type m  FFA ASIC
Capability Ethernet (IEEE 802.3z)
1000Base-LH
Software features m  See “Ethernet Modules” on page 112 for information about the layer 2 and layer 3
protocols and applications that this module combination supports.
Model compatibility ERX1440 router
ERX310 router
SRP module compatibility SRP-40G
SRP-40G PLUS
SRP-SE10G
Module redundancy support m  Not applicable

Cables and connectors (copper =
SFP)

Maximum range is 100 meters on CAT5 cable.
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Cables and connectors (LX/LH)

LC full duplex
Tx power:
®  min: -9.5 dBm

®  max: -3 dBm

Center wavelength: 1300 nm
Rx input power:
®  min: =20 dBm

®  max: -3 dBm

GE High Density (HDE) Module Combination (2 Ports)

Rated for 10 km (6.2 miles) over 10-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

Cables and connectors
(single-mode LX40)

LC full duplex
Tx power:
m  min: -4.5 dBm

®m  max: 0 dBm

Center wavelength: 1300 nm
Rx input power:

m  min: =35 dBm

®  max: -22.5dBm

Rated for 40 km (24.85 miles) over 10-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs

See “Module LEDs” on page 133.

Alarms, errors, and events

See Monitoring Ethernet Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 5, Configuring Ethernet Interfaces.

Table 8: Si

ngle-strand SFPs Pairing

Fiber Type Nominal Wavelength (nm) Maximum Operating Range (kilometers)

9 microns m  TX 1310, RX 1550 10 (6.2 miles), matching SFP must have
Pairs with TX 1550 / RX 1310 the same operating range

9 microns TX 1550 /RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1550 the same operating range

9 microns TX 1310, RX 1490 10 (6.2 miles), matching SFP must have
Pairs with TX 1490 /RX 1310 the same operating range

9 microns TX 1490/ RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1490  (he same operating range

9 microns TX 1310, RX 1550 40 (24.85 miles), matching SFP must
Pairs with TX 1550 /RX 1310 have the same operating range

9 microns TX 1550, RX 1310 40 (24.85 miles), matching SFP must

Pairs with TX 1310/ RX 1550

have the same operating range

GE High Density (HDE) Module Combination (2 Ports)
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GE High Density (HDE) Module Combination (8 Ports)

Line module label

GE-HDE

1/0 module label

GE-8 /0

Number of 1/0 ports

Software release

First supported: 7.0.0
Final supported: Not applicable

Description

100 W
Gigabit Ethernet

The 1/0 module uses a range of small form-factor pluggable (SFP) transceivers to support
different modes and cabling distances.

Uses either optical or copper SFPs.
m  The optical transceivers are 1000Base-LX/LH compliant.

m  The copper transceivers are 1000Base-T compliant.

Single-strand SFPs can be used. These SFPs work in pairs and require a matching SFP
at the opposite end of the Ethernet connection. For example, an SFP rated at TX 1310,
RX 1550 must be paired with an SFP rated TX 1550, RX 1310 with the same maximum
operating range. See the following corresponding table (Single-strand SFPs Pairing) for
more information.

For information about bandwidth and line rate considerations for the GE-HDE module
combination, see GE-8 I/O Module in JUNOSe Physical Layer Configuration Guide,
Chapter 5, Configuring Ethernet Interfaces.

Type

FFA ASIC

Capability

Ethernet (IEEE 802.3z)
1000Base-LH

Software features

See “Ethernet Modules” on page 112 for information about the layer 2 and layer 3
protocols and applications that this module combination supports.

Model compatibility

ERX1440 router
ERX310 router

SRP module compatibility

SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

Not applicable
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GE High Density (HDE) Module Combination (8 Ports)

Cables and connectors m  LC full duplex
Tx power:
=  min: -9.5 dBm

® max: -3 dBm

Center wavelength: 1300 nm
Rx input power:
= min: -20 dBm

®  max: -3 dBm

Rated for 10 km (6.2 miles) over 10-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

Cables and connectors m  LC full duplex
(single-mode LX40) m  Tx power:
®  min: -4.5dBm

®  max: 0 dBm

Center wavelength: 1300 nm
Rx input power:
®  min: =35 dBm

®  max: -22.5dBm

Rated for 40 km (24.85 miles) over 9-micron core cable
See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring Ethernet Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 5, Configuring Ethernet Interfaces.

Table 9: Single-strand SFPs Pairing

Fiber Type Nominal Wavelength (nm) Maximum Operating Range (kilometers)

9 microns m  TX 1310, RX 1550 10 (6.2 miles), matching SFP must have
Pairs with TX 1550 / RX 1310 the same operating range

9 microns m  TX 1550 /RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1550 the same operating range

9 microns ] TX 1310, RX 1490 10 (6.2 miles), matching SFP must have
Pairs with TX 1490 /RX 1310 the same operating range

9 microns [ ] TX 1490/ RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1490 the same operating range

9 microns m  TX 1310, RX 1550 40 (24.85 miles), matching SFP must
Pairs with TX 1550 /RX 1310 have the same operating range

9 microns m  TX 1550, RX 1310 40 (24.85 miles), matching SFP must
Pairs with TX 1310 /RX 1550 have the same operating range
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IPSec Service Module Combination

Line module label

IPSEC SERVICE

1/0 module label

No /O module

Number of 1/0 ports m  Not applicable
Software release First supported: 4.0.2
Final supported: Not applicable
Description 130 W
[PSec Tunnel Service
Type m EFA ASIC
Capability ] IPSec tunnels
Software features m  See “Service Modules” on page 125 for information about the layer 2 and
layer 3 protocols and applications that this module combination supports.
Model compatibility ERX7xx models
m ERX14xx models
m ERX310 router
SRP module compatibility m  SRP-5G+
m SRP-10G
m SRP-40G
m SRP-40G PLUS
m  SRP-SE10G
Module redundancy support m  Multiple IPSec Service modules provide redundancy.
Cables and connectors m  Not applicable
LEDs m  See “Module LEDs” on page 133.
Alarms, errors, and events m  See Monitoring Tunnel-Service Interfaces in JUNOSe Physical Layer

Configuration Guide, Chapter 6, Managing Tunnel-Service and IPSec-Service
Interfaces.
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0C3/STM1 ATM Multimode Without APS/MSP Redundancy Module Combination (256-MB Memory)

0C3/STM1 ATM Multimode Without APS/MSP Redundancy Module
Combination (256-MB Memory)

Line module label

OCx/STMx ATM or OCx/STMx /DS3-ATM

1/0 module label 0OC3-4 1/0O
MULTI MODE
Number of 1/0 ports [ ] 4
Software release m  First supported: 5.0.0, 5.3.0 or a higher-numbered release

Final supported: Not applicable

Description

130 W

256 MB of memory

The 128-MB version has reached end-of-life.
Unchannelized, concatenated OC3/STM1 for ATM

Type

EFA ASIC

Capability

OC3/STM1
ATM:AAL5

Software features

See “OCx/STMx ATM Modules” on page 120 for information about the layer 2 and
layer 3 protocols and applications that this module combination supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.
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Cables and connectors m  SC full duplex connector
Tx power:
®E  min: -19 dBm

[ max: -14 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: =30 dBm
®m  max: -14 dBm
[ | Rated for 2 km (1.2 miles) over 62.5-micron core cable with an optical loss of 0-9
dB or 50-micron core cable with an optical loss of 7 dB
m  See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C3/STM1 ATM Multimode With APS/MSP Redundancy Module Combination

0C3/STM1 ATM Multimode With APS/MSP Redundancy Module

Combination

Line module label

OCx/STMx ATM or OCx/STMx /DS3-ATM

1/0 module label 4X0C3
APS 1/0
MULTI MODE
Number of 1/0 ports m 4 active, 4 redundant

Software release

First supported: 5.1.2, 5.2.0 (APS/MSP)
Final supported: Not applicable

The OCx/STMx ATM line module or the OCx/STMx /DS3-ATM line module must have
a minimum of 256 MB of memory to be used with JUNOSe Release 5.3.0 or a
higher-numbered release.

Description

130 W

Can use either the 128-MB OCx/STMx ATM line module or the 256-MB OCx/STMx
/DS3-ATM line module.

Unchannelized, concatenated OC3/STM1 for ATM

Type

EFA ASIC

Capability

OC3/STM-1
ATM/AAL5

Software features

See “OCx/STMx ATM Modules” on page 120 for information about the layer 2 and
layer 3 protocols and applications that this module combination supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.
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Cables and connectors m  LC full duplex
Tx power:
®  min: -19 dBm

®  max: -14 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: -30 dBm
®  max: -14 dBm
[ ] Rated for 2 km (1.2 miles) over 62.5-micron core cable with an optical loss of 0-9
dB or 50-micron core cable with an optical loss of 7 dB
m  See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events

See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C3/STM1 ATM Single-Mode Intermediate Reach Without APS/MSP Redundancy Module Combination (256-MB Memory)

0C3/STM1 ATM Single-Mode Intermediate Reach Without APS/MSP
Redundancy Module Combination (256-MB Memory)

Line module label

OCx/STMx ATM or OCx/STMx /DS3-ATM

1/0 module label 0C3-4 1/0
SINGLE MODE
Number of 1/0 ports [ ] 4
Software release m  First supported: 5.0.0, 5.3.0 or a higher-numbered release

Final supported: Not applicable

Description

130 W

256 MB of memory

The 128-MB version has reached end-of-life.
Unchannelized, concatenated OC3/STM1 for ATM

Type

EFA ASIC

Capability

OC3/STM1
ATM/AAL5

Software features

See “OCx/STMx ATM Modules” on page 120 for information about the layer 2 and
layer 3 protocols and applications that this module combination supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.
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Cables and connectors m  SC full duplex
Tx power:
®  min: -15dBm

[ ] max: -8 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: =31 dBm

[ max: -8 dBm

Rated for 15 km (9.3 miles) of 9-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C3/STM1 ATM Single-Mode Intermediate Reach With APS/MSP Redundancy Module Combination

0C3/STM1 ATM Single-Mode Intermediate Reach With APS/MSP
Redundancy Module Combination

Line module label

OCx/STMx ATM or OCx/STMx /DS3-ATM

1/0 module label 4X0C3
APS 1/0
SINGLE MODE
Number of 1/0 ports m 4 active, 4 redundant

Software release

First supported: 5.1.2, 5.2.0 (APS/MSP)
Final supported: Not applicable

The OCx/STMx ATM line module or the OCx/STMx /DS3-ATM line module must have
a minimum of 256 MB of memory to be used with JUNOSe Release 5.3.0 or a
higher-numbered release.

Description

130 W

Can use either the 128-MB OCx/STMx ATM line module or the 256-MB OCx/STMx
/DS3-ATM line module.

Unchannelized, concatenated OC3/STM1 for ATM

Type

EFA ASIC

Capability

OC3/STM-1
ATM/AAL5

Software features

See “OCx/STMx ATM Modules” on page 120 for information about the layer 2 and
layer 3 protocols and applications that this module combination supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.
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Cables and connectors m  LC full duplex
Tx power:
®  min: -15dBm

®  max: -8 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: =31 dBm

®  max: -8 dBm

Rated for 15 km (9.3 miles) of 9-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C3/STM1 ATM Single-Mode Long Reach Without APS/MSP Redundancy Module Combination (256-MB Memory)

0C3/STM1 ATM Single-Mode Long Reach Without APS/MSP Redundancy
Module Combination (256-MB Memory)

Line module label

OCx/STMx ATM or OCx/STMx /DS3-ATM

1/0 module label 0C3-4 1/0
LONG HAUL
Number of 1/0 ports [ ] 4
Software release m  First supported: 5.0.0, 5.3.0 or a higher-numbered release

Final supported: Not applicable

Description

130 W

256 MB of memory

The 128-MB version has reached end-of-life.
Unchannelized, concatenated OC3/STM1 for ATM

Type

EFA ASIC

Capability

OC3/STM1
ATM/AAL5

Software features

See “OCx/STMx ATM Modules” on page 120 for information about the layer 2 and
layer 3 protocols and applications that this module combination supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.
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Cables and connectors m  SC full duplex
Tx power:
= min: -5.0 dBm

®  max: 0 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: -34 dBm

® max: -7 dBm

Rated for 40 km (24.8 miles) of 9-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C3/STM1 GE/FE Module Combination

0C3/STM1 GE/FE Module Combination

Line module label

OC3/STM1 GE/FE

1/0 module label

OC3-2 GE APS 1/0O

Number of 1/0 ports m  3;one active and one redundant port per SFP
m  Ports 0 and 1—ATM interfaces
m  Port 2—GE interface
m  Port redundancy is not supported.
Software release First supported: 6.1.0
Final supported: Not applicable
Description 150 W
Unchannelized OC3/STM1 ATM operation via two line interfaces
and
Gigabit Ethernet operation via one line interface
The 1/0O module uses a range of small form-factor pluggable (SFP) transceivers to support
different modes and cabling distances.
Depending on the configuration, a variety of SFP combinations can occur.
The OC3-2 GE APS /O module accepts up to three LC-style fiber-optic or copper SFPs.
Single-strand SFPs can be used. These SFPs work in pairs and require a matching SFP
at the opposite end of the Ethernet connection. For example, an SFP rated at TX 1310,
RX 1550 must be paired with an SFP rated TX 1550, RX 1310 with the same maximum
operating range. See the following table (Single-strand SFPs Pairing) for more information.
Type m EFA ASIC
Capability m  OC3/STMI
m ATM/AAL5
n Ethernet (IEEE 802.3x)
m  1000Base-LX/SX/ZX
Software features m  See “OCx/STMx GE/FE Modules” on page 117 for information about the layer 2 and layer
3 protocols and applications that this module combination supports.
Model compatibility ERX7xx models
ERX14xx models
ERX310 router
SRP module compatibility m  SRP-5G+
m  SRP-10G
m  SRP-40G
m  SRP-40G PLUS
m  SRP-SE10G
Module redundancy support m  Not applicable
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Cables and connectors (ATM m  LC-style fiber-optic connectors
LX) Tx power:

®  min: -19.0 dBm

®  max: -14dBm

Center wavelength: 1310 nm

Rx input power:

®  min: =30 dBm

®  max: -14 dBm

] Rated for 2 km (1.2 miles) over 62.5-micron core cable with an optical loss of 0-9db or
over 50-micron core cable with an optical loss of 7 db
m  See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

Cables and connectors (ATM m  LC-style fiber-optic connectors
$X) Tx power:

®  min: -15.0 dBm

®  max: -8 dBm

Center wavelength: 1310 nm

Rx input power:

®  min: =31 dBm

®  max: -8 dBm

Rated for 15 km (9.3 miles) of 9-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.
Cables and connectors (ATM m  LC-style fiber-optic connectors

ZX)

Tx power:
®  min: -5.0 dBm

®  max: 0 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: -34 dBm

®  max: -7 dBm

Rated for 40 km (24.8 miles) of 9-micron core cable
See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

Cables and connectors (GE
LX)

LC full duplex
Tx power:
®  min: -9.5dBm

®  max: -3 dBm

Center wavelength: 1300 nm
Rx input power:
®  min: -20 dBm

®  max: -3 dBm

Rated for 10 km (6.2 miles) over 10-micron core cable
See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.
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Cables and connectors (GE
single-mode LX40)

0C3/STM1 GE/FE Module Combination

LC full duplex

Tx power:

®  min: -4.5 dBm

®m  max: -0 dBm

Center wavelength: 1300 nm
Rx input power:

®  min: =35 dBm

®  max: -22.5dBm

Rated for 40 km (28.85 miles) over 9-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

Cables and connectors (GE
SX)

LC full duplex
Tx power:
®  min: -9.5dBm

®  max: -4 dBm

Center wavelength: 850 nm
Rx input power:
®  min: -17 dBm

®  max: -3 dBm

Rated for 275 m (300 yards) over 62.5-micron core cable

Rated for 550 m (601 yards) over 50-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

Cables and connectors (GE
zZX)

LC full duplex

Tx power:

®  min: -3 dBm

®  max:2dBm

Center wavelength: 1550 nm
Rx input power:

®  min: -23 dBm

®  max: -3 dBm

Rated for 70 km (43.4 miles) over 10-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs

See “Module LEDs” on page 133.

Alarms, errors, and events

See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration Guide,

Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.

Table 10: Single-strand SFPs Pairing

Fiber Type Nominal Wavelength (nm) Maximum Operating Range (kilometers)

9 microns n TX 1310, RX 1550

m  Pairswith TX 1550 /Rx 1310 the same operating range

10 (6.2 miles), matching SFP must have

0C3/STM1 GE/FE Module Combination
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Table 10: Single-strand SFPs Pairing (continued)

Fiber Type Nominal Wavelength (nm) Maximum Operating Range (kilometers)

9 microns m TX1550/RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1550 the same operating range

9 microns TX 1310, RX 1490 10 (6.2 miles), matching SFP must have
Pairs with TX 1490 /RX 1310 the same operating range

9 microns TX 1490 /RX 1310 10 (6.2 miles), matching SFP must have
Pairs with TX 1310, RX 1490 the same operating range

9 microns TX 1310, RX 1550 40 (24.85 miles), matching SFP must
Pairs with TX 1550 / RX 1310 have the same operating range

9 microns TX 1550, RX 1310 40 (24.85 miles), matching SFP must

Pairs with TX 1310 / RX 1550

have the same operating range
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0C3/STM1 POS Multimode Without APS/MSP Redundancy Module Combination

0C3/STM1 POS Multimode Without APS/MSP Redundancy Module

Combination

Line module label

OCx/STMx POS

1/0 module label 0C3-4 1/0
MULTI MODE
Number of 1/0 ports m 4

Software release

First supported: 2.0.0
Final supported: Not applicable

Description 120 W

Unchannelized, concatenated OC3/STM1 for POS
Type [ ] EFA ASIC
Capability OC3/STM1

HDLC framing

Software features

m  See “OCx/STMx POS and OC48 Modules” on page 122 for information about the
layer 2 and layer 3 protocols and applications that this module combination
supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.
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Cables and connectors m  SC full duplex
Tx power:
®  min: -19 dBm

®  max: -14 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: =30 dBm
®  max: -14 dBm
] Rated for 2 km (1.2 miles) over 62.5-micron core cable with an optical loss of
0-9 dB or 50-micron core cable with an optical loss of 7 dB
m  See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C3/STM1 POS Multimode With APS/MSP Redundancy Module

Combination

Line module label

OCx/STMx POS

1/0 module label 4X0C3
APS 1/0
MULTI MODE
Number of 1/0 ports m 4 active, 4 redundant

Software release

First supported: 5.1.2, 5.2.0 (APS/MSP)
Final supported: Not applicable

Description

120 W
Unchannelized, concatenated OC3/STM1 for POS

Type

EFA ASIC

Capability

OC3/STM-1
HDLC framing

Software features

See “OCx/STMx POS and OC48 Modules” on page 122 for information about the
layer 2 and layer 3 protocols and applications that this module combination
supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.
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Cables and connectors

LC full duplex
Tx power:
®  min: -19 dBm

®  max: -14 dBm

Center wavelength: 1310 nm

Rx input power:

®  min: -30 dBm

®  max: -14 dBm

Rated for 2 km (1.2 miles) over 62.5-micron core cable with an optical loss of 0-9
dB or 50-micron core cable with an optical loss of 7 dB

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs

See “Module LEDs” on page 133.

Alarms, errors, and events

See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C3/STM1 POS Single-Mode Intermediate Reach Without APS/MSP
Redundancy Module Combination

Line module label

OCx/STMx POS

1/0 module label 0C3-4 1/0
SINGLE MODE
Number of 1/0 ports m 4

Software release

First supported: 2.0.0
Final supported: Not applicable

Description

120 W
Unchannelized, concatenated OC3/STM1 for POS

Type

EFA ASIC

Capability

OC3/STM1
HDLC framing

Software features

See “OCx/STMx POS and OC48 Modules” on page 122 for information about the
layer 2 and layer 3 protocols and applications that this module combination
supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.

Cables and connectors

SC full duplex
Tx power:
®  min: -15dBm

[ max: -8 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: =31 dBm

[ max: -8 dBm

Rated for 15 km (9.3 miles) of 9-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.
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LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration
Guide, Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C3/STM1 POS Single-Mode Intermediate Reach With APS/MSP
Redundancy Module Combination

Line module label

OCx/STMx POS

1/0 module label

4XO0C3

APS 1/0

SINGLE MODE

Number of 1/0 ports

4 active, 4 redundant

Software release

First supported: 5.1.2, 5.2.0 (APS/MSP)
Final supported: Not applicable

Description

120 W
Unchannelized, concatenated OC3/STM1 for POS

Type

EFA ASIC

Capability

OC3/STMI
HDLC framing

Software features

See “OCx/STMx POS and OC48 Modules” on page 122 for information about the
layer 2 and layer 3 protocols and applications that this module combination
supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.
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Cables and connectors m  LC full duplex
Tx power:
®  min: -15dBm

] max: -8 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: =31 dBm

[ ] max: -8 dBm

Rated for 15 km (9.3 miles) of 9-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration
Guide, Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C3/STM1 POS Single-Mode Long Reach Module Combination

Line module label

OCx/STMx POS

1/0 module label 0OC3-41/0
LONG HAUL
Number of 1/0 ports m 4

Software release

First supported: 2.0.0
Final supported: Not applicable

Description

120 W
Unchannelized, concatenated OC3/STM1 for POS

Type

EFA ASIC

Capability

OC3/STM1
HDLC framing

Software features

See “OCx/STMx POS and OC48 Modules” on page 122 for information about the
layer 2 and layer 3 protocols and applications that this module combination
supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.

Cables and connectors

SC full duplex
Tx power:
®  min: -5.0 dBm

[ max: 0 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: -34 dBm

[ max: -7 dBm

Fiber type: 9-micron core
Rated for 40 km (24.8 miles) of 9-micron core cable
See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.
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LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration
Guide, Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C12/STM4 ATM Multimode Without APS/MSP Redundancy Module
Combination (256-MB Memory)

Line module label

OCx/STMx ATM or OCx/STMx /DS3-ATM

1/0 module label

OC12 STM4 1/O

MULTI MODE
Number of 1/0 ports n 1
Software release m  First supported: 5.0.0, 5.3.0 or a higher-numbered release

Final supported: Not applicable

Description

130 W

256 MB of memory

The 128-MB version has reached end-of-life.
Unchannelized, concatenated OC12/STM4 for ATM

Type

EFA ASIC

Capability

OC12/STM4
ATM/AAL5

Software features

See “OCx/STMx ATM Modules” on page 120 for information about the layer 2 and
layer 3 protocols and applications that this module combination supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.
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Cables and connectors m  SC full duplex
Tx power:
®  min: -19 dBm

[ ] max: -14 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: =30 dBm
®  max: -14 dBm
] Rated for 2 km (1.2 miles) over 62.5-micron core cable with an optical loss of 0-9
dB or 50-micron core cable with an optical loss of 7 dB
m  See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C12/STM4 ATM Multimode With APS/MSP Redundancy Module

Combination

Line module label

OCx/STMx ATM or OCx/STMx /DS3-ATM

1/0 module label

OC12 STM4 APS

MULTI MODE

Number of 1/0 ports

1 active, 1 redundant

Software release

First supported: 2.0.0 (128 MB), 5.0.0 (256 MB)
Final supported: Not applicable

The OCx/STMx ATM line module or the OCx/STMx /DS3-ATM line module must have
a minimum of 256 MB of memory to be used with JUNOSe Release 5.3.0 or a
higher-numbered release.

Description

130 W

Can use either the 128-MB OCx/STMx ATM line module or the 256-MB OCX/STMx
/DS3-ATM line module.

Unchannelized, concatenated OC12/STM4 for ATM

Type

EFA ASIC

Capability

OC12/STM4
ATM/AAL5

Software features

See “OCx/STMx ATM Modules” on page 120 for information about the layer 2 and
layer 3 protocols and applications that this module combination supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.
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Cables and connectors m  SC full duplex
Tx power:
= min: -19 dBm

[ max: -14 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: -30 dBm
® max: -14 dBm
] Rated for 2 km (1.2 miles) over 62.5-micron core cable with an optical loss of 0-9
dB or 50-micron core cable with an optical loss of 7 dB
m  See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C12/STM4 ATM Single-Mode Intermediate Reach Without APS/MSP
Redundancy Module Combination (256-MB Memory)

Line module label

OCx/STMx ATM or OCx/STMx /DS3-ATM

1/0 module label OC12 STM4 1/0
SINGLE MODE
Number of 1/0 ports | ] 1
Software release m  First supported: 5.0.0, 5.3.0 or a higher-numbered release

m  Final supported: Not applicable
Description ] 130 W
m 256 MB of memory
m  The 128-MB version has reached end-of-life.
m  Unchannelized, concatenated OC12/STM4 for ATM
Type m EFA ASIC
Capability OC12/STM4
ATM/AAL5
Software features m  See “OCx/STMx ATM Modules” on page 120 for information about the layer 2 and
layer 3 protocols and applications that this module combination supports.
Model compatibility ERX7xx models
m  ERX14xx models
m ERX310 router
SRP module compatibility m SRP-5G+
m SRP-10G
m SRP-40G
m  SRP-40G PLUS
m SRP-SE10G
Module redundancy support | ] 1:N redundancy
m  NOTE: Line module redundancy is not supported on the ERX310 router.
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Cables and connectors m  SC full duplex
Tx power:
®  min: -15dBm

[ max: -8 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: =31 dBm

[ max: -8 dBm

Rated for 15 km (9.3 miles) of 9-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C12/STM4 ATM Single-Mode Intermediate Reach With APS/MSP
Redundancy Module Combination

Line module label

OCx/STMx ATM or OCx/STMx /DS3-ATM

1/0 module label

OC12 STM4 APS

SINGLE MODE

Number of 1/0 ports

1 active, 1 redundant

Software release

First supported: 2.0.0 (128 MB), 5.0.0 (256 MB)
Final supported: Not applicable

The OCx/STMx ATM line module or the OCx/STMx/DS3-ATM line module must have
a minimum of 256 MB of memory to be used with JUNOSe Release 5.3.0 or a
higher-numbered release.

Description

130 W

Can use either the 128-MB OCx/STMx ATM line module or the 256-MB
OCx/STMx/DS3-ATM line module.

Unchannelized, concatenated OC12/STM4 for ATM

Type

EFA ASIC

Capability

OC12/STM4
ATM/AAL5

Software features

See “OCx/STMx ATM Modules” on page 120 for information about the layer 2 and
layer 3 protocols and applications that this module combination supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.
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Cables and connectors m  SC full duplex
Tx power:
®  min: -15dBm

[ max: -8 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: =31 dBm

] max: -8 dBm

Rated for 15 km (9.3 miles) of 9-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C12/STM4 ATM Single-Mode Long Reach Without APS/MSP
Redundancy Module Combination (256-MB Memory)

Line module label

OCx/STMx ATM or OCx/STMx /DS3-ATM

1/0 module label

OC12 STM4 1/O

LONG HAUL
Number of 1/0 ports n 1
Software release m  First supported: 5.0.0, 5.3.0 or a higher-numbered release

Final supported: Not applicable

Description

130 W

256 MB of memory

The 128-MB version has reached end-of-life.
Unchannelized, concatenated OC12/STM4 for ATM

Type

EFA ASIC

Capability

OC12/STM4
ATM/AAL5

Software features

See “OCx/STMx ATM Modules” on page 120 for information about the layer 2 and
layer 3 protocols and applications that this module combination supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.
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Cables and connectors m  SC full duplex
Tx power:
®  min: -5.0 dBm

®  max: 0 dBm

Center wavelength: 1310 nm
Rx input power:

®  min: -34 dBm

m  max: -7 dBm

Fiber type: 9-micron core

Rated for 40 km (24.8 miles) of 9-micron core cable
See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C12/STM4 ATM Single-Mode Long Reach With APS/MSP Redundancy

Module Combination

Line module label

OCx/STMx ATM or OCx/STMx /DS3-ATM

1/0 module label

OC12 STM4 APS

LONG HAUL

Number of 1/0 ports

1 active, 1 redundant

Software release

First supported: 2.0.0 (128 MB), 5.0.0 (256 MB)
Final supported: Not applicable

The OCx/STMx ATM line module or the OCx/STMx /DS3-ATM line module must have
a minimum of 256 MB of memory to be used with JUNOSe Release 5.3.0 or a
higher-numbered release.

Description

130 W

Can use either the 128-MB OCx/STMx ATM line module or the 256-MB OCX/STMx
/DS3-ATM line module.

Unchannelized, concatenated OC12/STM4 for ATM

Type

EFA ASIC

Capability

OC12/STM4
ATM/AAL5

Software features

See “OCx/STMx ATM Modules” on page 120 for information about the layer 2 and
layer 3 protocols and applications that this module combination supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.
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Cables and connectors m  SC full duplex
Tx power:
®  min: -5.0 dBm

®  max: 0 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: -34 dBm

] max: -7 dBm

Fiber type: 9-micron core
Rated for 40 km (24.8 miles) of 9-micron core cable
See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C12/STM4 POS Multimode Without APS/MSP Redundancy Module

Combination

Line module label

OCx/STMx POS

1/0 module label

OC12 STM4 1/0

MULTI MODE

Number of 1/0 ports

Software release

First supported: 2.0.0
Final supported: Not applicable

Description 120 W

Unchannelized, concatenated OC12/STM4 for POS
Type | EFA ASIC
Capability OC12/STM4

HDLC framing

Software features

m  See “OCx/STMx POS and OC48 Modules” on page 122 for information about the
layer 2 and layer 3 protocols and applications that this module combination
supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.
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Cables and connectors m  SC full duplex
Tx power:
®  min: -19 dBm

[ max: -14 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: -30 dBm
® max: -14 dBm
] Rated for 2 km (1.2 miles) over 62.5-micron core cable with an optical loss of
0-9 dB or 50-micron core cable with an optical loss of 7 dB
m  See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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Combination

0C12/STM4 POS Multimode With APS/MSP Redundancy Module Combination

Line module label

OCx/STMx POS

1/0 module label

OC12 STM4 APS

MULTI MODE

Number of 1/0 ports

] 1 active, 1 redundant

Software release

First supported: 2.0.0
Final supported: Not applicable

Description 120 W

Unchannelized, concatenated OC12/STM4 for POS
Type | EFA ASIC
Capability OC12/STM4

HDLC framing

Software features

m  See “OCx/STMx POS and OC48 Modules” on page 122 for information about the

layer 2 and layer 3 protocols and applications that this module combination

supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.
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Cables and connectors

SC full duplex
Tx power:
®  min: -19 dBm

u max: -14 dBm

Center wavelength: 1310 nm

Rx input power:

®  min: -30 dBm

®  max: -14 dBm

Rated for 2 km (1.2 miles) over 62.5-micron core cable with an optical loss of 0-9
dB or 50-micron core cable with an optical loss of 7 dB

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs

See “Module LEDs” on page 133.

Alarms, errors, and events

See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration Guide,
Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C12/STM4 POS Single-Mode Intermediate Reach Without APS/MSP
Redundancy Module Combination

Line module label

OCx/STMx POS

1/0 module label

OC12 STM4 1/0

SINGLE MODE

Number of 1/0 ports

Software release

First supported: 2.0.0
Final supported: Not applicable

Description

120 W
Unchannelized, concatenated OC12/STM4 for POS

Type

EFA ASIC

Capability

OC12/STM4
HDLC framing

Software features

See “OCx/STMx POS and OC48 Modules” on page 122 for information about the
layer 2 and layer 3 protocols and applications that this module combination
supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.

Cables and connectors

SC full duplex
Tx power:
®  min: -15dBm

®  max: -8 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: =31 dBm

®  max: -8 dBm

Rated for 15 km (9.3 miles) of 9-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.
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LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration
Guide, Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C12/STM4 POS Single-Mode Intermediate Reach With APS/MSP
Redundancy Module Combination

Line module label

OCx/STMx POS

1/0 module label

OC12 STM4 APS

SINGLE MODE

Number of 1/0 ports

1 active, 1 redundant

Software release

First supported: 2.0.0
Final supported: Not applicable

Description

120 W
Unchannelized, concatenated OC12/STM4 for POS

Type

EFA ASIC

Capability

OC12/STM4
HDLC framing

Software features

See “OCx/STMx POS and OC48 Modules” on page 122 for information about the
layer 2 and layer 3 protocols and applications that this module combination
supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.

Cables and connectors

SC full duplex
Tx power:
®  min: -15dBm

[ max: -8 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: =31 dBm

®  max: -8 dBm

Rated for 15 km (9.3 miles) of 9-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.
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LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration
Guide, Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C12/STM4 POS Single-Mode Long Reach Without APS/MSP
Redundancy Module Combination

Line module label

OCx/STMx POS

1/0 module label

OC12 STM4 1/0

LONG HAUL

Number of 1/0 ports

Software release

First supported: 2.0.0
Final supported: Not applicable

Description

120 W
Unchannelized, concatenated OC12/STM4 for POS

Type

EFA ASIC

Capability

OC12/STM4
HDLC framing

Software features

See “OCx/STMx POS and OC48 Modules” on page 122 for information about the
layer 2 and layer 3 protocols and applications that this module combination
supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.

Cables and connectors

SC full duplex
Tx power:
®  min: -5.0 dBm

®  max: 0 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: -34 dBm

®  max: -7 dBm

Rated for 40 km (24.8 miles) of 9-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.
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LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration
Guide, Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C12/STM4 POS Single-Mode Long Reach With APS/MSP Redundancy

Module Combination

Line module label

OCx/STMx POS

1/0 module label

OC12 STM4 APS

LONG HAUL

Number of 1/0 ports

1 active, 1 redundant

Software release

First supported: 2.0.0
Final supported: Not applicable

Description

120 W
Unchannelized, concatenated OC12/STM4 for POS

Type

EFA ASIC

Capability

OC12/STM4
HDLC framing

Software features

See “OCx/STMx POS and OC48 Modules” on page 122 for information about the
layer 2 and layer 3 protocols and applications that this module combination
supports.

Model compatibility

ERX7xx models
ERX14xx models
ERX310 router

SRP module compatibility

SRP-5G +
SRP-10G
SRP-40G
SRP-40G PLUS
SRP-SE10G

Module redundancy support

1:N redundancy
NOTE: Line module redundancy is not supported on the ERX310 router.

Cables and connectors

SC full duplex
Tx power:
®  min: -5.0 dBm

®  max: 0 dBm

Center wavelength: 1310 nm
Rx input power:
®  min: =34 dBm

[ max: -7 dBm

Rated for 40 km (24.8 miles) of 9-micron core cable

See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.
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LEDs m  See “Module LEDs” on page 133.

Alarms, errors, and events m  See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration
Guide, Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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0C48/STM16 POS Single-Mode Short Reach Module Combination

Line module label

0C48

1/0 module label

0C48 FRAME APS

Number of 1/0 ports

Software release

First supported: 4.1.x
Final supported: Not applicable

Description

120 W
Unchannelized, concatenated OC48/STM16 for POS

Type

FFA ASIC

Capability

OC48/STM16
HDLC framing

Software features

See “OCx/STMx POS and OC48 Modules” on page 122 for information about
the layer 2 and layer 3 protocols and applications that this module combination
supports.

Model compatibility

ERX1440 router

SRP module compatibility

SRP-40G
SRP-40G PLUS

Module redundancy support

Not applicable

Cables and connectors

LC full duplex connector
Transmit power:
®  min: -10 dBm

®  max: -3 dBm

Center wavelength: 1310 nm
Receive input power:
®  min: -18 dBm

®  max: -3 dBm

Rated for 2 km (1.2 miles) of 9-micron core cable
See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.

LEDs

See “Module LEDs” on page 133.

Alarms, errors, and events

See Monitoring SONET/SDH Interfaces in JUNOSe Physical Layer Configuration
Guide, Chapter 3, Configuring Unchannelized OCx/STMx Interfaces.
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Service Module (SM) Module Combination

Line module label

SERVICE MODULE

1/0 module label

No /O module

Number of 1/0 ports m  Not applicable
Software release First supported: 5.1.0
Final supported: Not applicable
Description 130 W
Tunnel Service for IP tunnels, L2F tunnels, and LNS termination
Type m EFA ASIC
Capability ] IP tunnels
m  LNS termination
m  Network Address Translation
m  Stateful firewall
Software features m  See “Service Modules” on page 125 for information about the layer 2 and layer
3 protocols and applications that this module combination supports.
Model compatibility ERX7xx models
m  ERX14xx models
m ERX310 router
SRP module compatibility m  SRP-5G+
m SRP-10G
m SRP-40G
m  SRP-40G PLUS
m  SRP-SE10G
Module redundancy support m  Multiple SMs provide redundancy.
m  See JUNOSe Physical Layer Configuration Guide, Chapter 6, Managing
Tunnel-Service and IPSec-Service Interfaces
Cables and connectors m  Not applicable
LEDs m  See “Module LEDs” on page 133.
Alarms, errors, and events m  See Monitoring Tunnel-Service Interfaces in JUNOSe Physical Layer Configuration

Guide, Chapter 6, Managing Tunnel-Service and IPSec-Service Interfaces.
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SRP-5G+ Module Combination (1-GB Memory)

SRP-5G+ Module Combination (1-GB Memory)

Line module label SRP-5G +

1/0 module label SRP 1/O

Number of 1/0 ports n 7

Software release m  First supported: 4.1.3 or later 4.1.x release, 5.0.4 or later 5.0.x release, 5.1.2

or higher-numbered release, 5.2.0

m  Final supported: Not applicable
Description 1256 W
Switch route processor (5 Gbps)
Has a minimum of 1 GB of error checking and correction (ECC) memory with
a 1-GB nonvolatile storage (NVS) card.
m  The 512-MB version has reached end-of-life.
Type m  Not applicable
Capability Ethernet (IEEE 802.3)
10/100Base-T
RS-232
Software features m  Not applicable
Model compatibility m  ERX705 Broadband Services Router
SRP module compatibility m SRP-5G+
Module redundancy support n 1:1 redundancy
Cables and connectors m  Terminal blocks
m  BNC, 75-ohm
m  Wire wrap posts
m  RJ45
m  RS-232 (DB-9)
m  See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more information.
LEDs m  See “Module LEDs” on page 133.
Alarms, errors, and events m  See Monitoring Modules in JUNOSe System Basics Configuration Guide, Chapter 6,

Managing Modules.
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SRP-5G+ Module Combination (2-GB Memory)

Line module label SRP-5G +

1/0 module label SRP 1/O

Number of 1/0 ports n 7

Software release m  Firstsupported: 4.1.3 or later 4.1.x release, 5.0.4 or later 5.0.x release, 5.1.2

or higher-numbered release, 5.2.0

m  Final supported: Not applicable

Description n 1256 W
Switch route processor (5 Gbps)

Has a minimum of 2 GB of error checking and correction (ECC) memory
with a 1-GB nonvolatile storage (NVS) card.

m The 512-MB version has reached end-of-life.

Type m  Not applicable
Capability m  Ethernet (IEEE 802.3)
10/100Base-T
RS-232
Software features m  Not applicable
Model compatibility n ERX705 router
SRP module compatibility n SRP-5G +
Module redundancy support n 1:1 redundancy
Cables and connectors m  Terminal blocks
m  BNC, 75-ohm
m  Wire wrap posts
m RJ45
m  RS-232 (DB-9)
m  See ERX Hardware Guide, Chapter 5, Cabling ERX Routers for more
information.
LEDs m  See “Module LEDs” on page 133.
Alarms, errors, and events m  See Monitoring Modules in JUNOSe System Basics Configuration Guide,

Chapter 6, Managing Modules.
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