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For Your Safety 

Explanation of Warning and Caution Icons 
Avoid personal injury and product damage! Do not proceed beyond any symbol until 
you fully understand the indicated conditions.  

The following warning and caution icons alert you to important information about the 
safe operation of this product:  

 You may find this symbol in the doc ument that accompanies this product. This 
symbol indicates important operating or maintenance instructions.  

 You may find this symbol affixed to the product. This symbol indicates a live 
terminal where a dangerous voltage may be present; the tip of the f lash points to 
the terminal device.  

  You may find this symbol affixed to the product. This symbol indicates a 
protective ground terminal.  

  You may find this symbol affixed to the product. This symbol indicates a chassis 
terminal (normally used for equipotential bonding).  

 You may find this symbol affixed to the product. This symbol warns of a 
potentially hot surface.  

  
You may find this symbol affixed to the product and in this document. This 
symbol indicates an infrared laser that transmits intensity -modulated light and 
emits invisible laser radiation or an LED that transmits intensity -modulated light.  

Important 
Please read this entire guide. If this guide provides installation or operation instructions, 
give particular attention to all safe ty statements included in this guide.  
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Important Safety Instructions 

xii  

Industry Canada - Industrie Canadiene Statement 

This apparatus complies with Canadian ICES-003. 
Cet appareil est confome à la norme NMB -003 du Canada. 

CENELEC/CISPR Statement with Respect to Class A Information Technology Equipment 

This is a Class A equipment. In a domestic environment this equipment may cause radio 
interference in which case the user may be required to take adequate measures. 
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Laser Warning Labels 

Maximum Laser Power 
The maximum laser power that can be expected from the EDFA optical amplifier f or 
various amplifier configurations is defined in the following table.  

 

Output 
Power 

Maximum 
Output  

CDRH 
Classification  

IEC 60825-1 
Classification  

IEC 60825-2 
Hazard Level  

17 dBm 17 dBm 1 1M 1M 

20 dBm 20 dBm 1 1M 1M 

22 dBm 22 dBm 1 1M 3B 

Warning Labels 
One or more of the labels shown below are located on this product. 
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Location of Labels on Equipment 
The following illustrations display the location of warning labels on this equipment.  
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The following illustration shows the external housing of the 1.2 GHz GS7000 Node. 
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The following illustration shows the 1.2 GHz GS7000 Node internal modules and 
components.  

 
 

Functional Description 
Node 

The 1.2 GHz GS7000 Node is used in broadband hybrid fiber/coax (HFC) networks.  It is 
configured with the receivers, transmitters, configuration modules, and other modules to 
meet your unique network requirements.  This platform allows independent 
segmentation and redundancy for both the forward and reverse paths in a reliable, 
cost-effective package. 

The 1.2 GHz GS7000 Node receives forward optical inputs, converts the input to an 
electrical radio frequency (RF) signal, and outputs the RF signals at up to six ports. The 
forward bandwidth is from 54 MHz ( or 86, 102, 258 MHz) to 1 218 MHz . The lower edge 
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Module  Description  

Forward 
Configuration  

There are several types of this module. 
The 1x4 Forward Configuration Module (FCM) is used when the 1.2 
GHz GS7000 Node is configured with a single optical receiver routed 
to all four outputs of the amplifiers.  This module splits the signals 
equally to the inputs of the RF amplifier module.  The 1x4 Forward 
Configuration Modules with forward RF injection are similar to the 
1x4 Forward Configuration Modules, but are used with the Forward 
Local Injection (FLI) Module.  The FLI Module routes an RF signal 
from an external source to the Forward Configuration Module which 
is then coupled with other inputs from an optical receiver.  
The 1x4 Redundant Forward Configuration Module is used when the 
1.2 GHz GS7000 Node is configured with two optical receivers routed 
to all four outputs of the amplifiers in a redundant configuration.  
Receiver 1 is the primary receiver and Receiver 2 is the backup. The 
active receiver is selected with a status monitor or local control 
monitor.  
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Module  Description  

Forward 
Configuration  
(cont'd) 

The 1x4 Redundant Forward Configuration Modules with forward RF 
injection are similar to the 1x4 Redundant Forward Configuration 
Modules, but are used with the Forward Local Injection (FLI) Module.  
The FLI Module routes an RF signal from an external source to the 
Forward Configuration Module which is then coupled with other 
inputs from an optical receiver.  
The 2x4 Forward Configuration Module is used wh en the 1.2 GHz 
GS7000 Node is configured with two optical receivers, each feeding 
two/three outputs of the amplifier module.  In this configuration, the 
node serving area is divided in half in the forward direction.  Receiver 
1 is routed to RF amplifier Port s 4 and 5/6, while Receiver 3 is routed 
to RF amplifier Ports 1 and 2/3.  
The 2x4 Redundant Forward Configuration Module is used when the 
GS7000 Node is configured with four optical receivers with each pair 
feeding two/three RF outputs of the amplifier modu le in a redundant 
configuration.  In this configuration, the node serving area is divided 
in half, with redundancy, in the forward direction.  Receivers 1 
(primary) and 2 (redundant) are routed to RF amplifier Ports 4 and 
5/6, while Receivers 3 (primary) and  4 (redundant) are routed to RF 
amplifier Ports 1 and 2/3.  The active receiver is selected with a status 
monitor or local control monitor.  
The 3x4 Forward Configuration Module is used when the 1.2 GHz 
GS7000 Node is configured with three receivers each feeding 
one/two/three/four outputs of the amplifier module.  Two versions of 
this module are available. In one version Receiver 1 is routed to RF 
amplifier ports 4/5/6, Receiver 3 is routed to port 1, and Receiver 4 is 
routed to ports 2/3.  In the other version Receiver 1 is routed to RF 
amplifier ports 5/6, Receiver 2 is routed to port 4, and Receiver 4 is 
routed to ports 1/2/3.  (Note that the 3x4 FCM can only be used with 
the 4-way RF amplifier module.)  
The 4x4 Forward Configuration Module is used when the 1.2 GHz 
GS7000 Node is configured with four optical receivers with each 
feeding separate RF outputs of the amplifier module.  Receiver 1 is 
routed to RF amplifier Ports 5/6.  Receiver 2 is routed to RF amplifier 
Port 4. Receiver 3 is routed to RF amplifier Port 1. Receiver 4 is routed 
to RF amplifier Ports 2/3.  (Note that the 4x4 FCM can only be used 
with the 4 -way RF amplifier module.)  
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Module  Description  

Reverse 
Configuration  

There are several types of this module. 
The 4x1 Reverse Configuration Module (RCM) with auxiliary 
reverse RF injection  combines all four reverse RF inputs (Ports 1, 2/3, 
4, and 5/6) of the node and routes the signal to Transmitter 1. An RF 
signal from an external source can optionally be injected and coupled 
with the reverse RF inputs on Ports 3/6 and routed to Transmitter 1.  
The 4x1 Redundant Reverse Configuration Module  combines all four 
reverse RF signals (Ports 1, 2/3, 4 and 5/6) together, splits this RF 
signal and routes it to Transmitters 1 and 2. 
The 4x2 Reverse Configuration Module with auxiliar y reverse RF 
injection  combines reverse inputs from Ports 1 and 2/3 and routes 
them to Transmitter 1; it also combines reverse inputs from Ports 4 
and 5/6 and routes them to Transmitter 3.  An RF signal from an 
external source can optionally be injected and coupled with reverse RF 
inputs from Ports 3/6 and routed to Transmitter 1.  
The 4x2 Redundant Reverse Configuration Module  combines reverse 
inputs from Ports 1 and 2/3 and routes them to Transmitters 1 and 2; 
it also combines reverse inputs from Ports 4 and 5/6 and routes them 
to Transmitters 3 and 4. 
The 4x3 Reverse Configuration Module with auxiliary reverse RF 
injection  is available in two types. The 
left-combined/right -segmented version combines reverse inputs from 
Ports 1 and 2/3 and routes them to Transmitter 1; it also routes reverse 
inputs from Port 4 to Transmitter 3 and from Ports 5/6 to Transmitter 
4. An RF signal from an external source can optionally be injected at 
Ports 3/6 and coupled with the reverse RF input from Port 1 and 
routed to Transmi tter 1. The left-segmented/right -combined version 
combines reverse inputs from Ports 4 and 5/6 and routes them to 
Transmitter 4; it also routes reverse inputs from Port 1 to Transmitter 1 
and from Ports 2/3 to Transmitter 2.  An RF signal from an external 
source can optionally be injected at Ports 3/6 and coupled with the 
reverse RF inputs from Ports 2/3 and 1 and routed to Transmitter 1.  

Reverse 
Configuration  
(cont'd) 

The 4x4 Reverse Configuration Module with auxiliary reverse RF 
injection  routes reverse inputs from Port 1 to Transmitter 1, from Port 
2/3 to Transmitter 2, from Port 4 to Transmitter 3, and from Port 5/6 
to Transmitter 4. An RF signal from an external source can optionally 
be injected and coupled with reverse RF inputs from Ports 3/6 and 
rout ed to Transmitter 1. (Note that this module is typically installed 
when using EDR multiplexing digital reverse modules.  Since the 
digital reverse module occupies the physical space that transmitters 3 
and 4 normally occupy in the node base, this reverse configuration 
module is typically used with a 6 -port optical interface board.)  

Optical Receiver This module converts an optical signal from the headend into a 
forward path RF signal.  An SC/APC fiber connector is standard.  
Optical power, test points, and status LEDs are provided. 
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Module  Description  

Optical Interface 
Board 

The Optical Interface Board (OIB) provides all interconnections 
between the modules in the housing lid of the 1.2 GHz GS7000 Node. 
Each module in the lid plugs directly into the OIB through a connector 
header or row of sockets. Input attenuator pads are provided on the 
OIB for each optical receiver in the housing lid.  Output attenuator 
pads are provided on the OIB for each optical transmitter in the 
housing lid.  
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Ordering Information 
The 1.2 GHz GS7000 Node is available in a wide variety of configurations. Please refer to 
the 1.2 GHz GS7000 Node Data Sheet for a full listing of the configured node, 
components, and accessories that are available. 

Note:  Please consult with your Account Representative, Customer Service 
Representative, or System Engineer to determine the best configuration PID for your 
particular application.   
 

 
Note:  Please consult with your Account Representative, Customer Service Representative, or System Engineer to determine the best configuration for your particular application.  
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Introduction 
This chapter describes the theory of operation for  the 1.2 GHz GS7000 
Node, including functional descriptions of each module in the node.  

The 1.2 GHz GS7000 Node is comprised of two parts, the lid and the base. 

The lid houses an optical interface board (OIB), and some of the following 
products: one to four optical receivers, one to four optical transmitters, 
one digital return module wi th one or two digit al transmitters, EDFA 
(optional), optical switch (option al), a status monitor (optional ) or a local 
control module (optional), one or two power supplies, and a fiber 
management tray/track.  

The base houses the RF amplifier module and the accessories that plug 
into it.  These accessories include a forward configuration module, four 
forward band linear equalizer modules, multiple attenuator pads, two 
node signal director jumper or splitter modules, and two auxiliary reverse 
injection director modules.  Also contained within the launch amplifier 
module are a reverse auxiliary jumper/ combiner/ amplifier/termination 
module and a reverse configuration module.  

 

2 Chapter 2 
Theory of Operation 
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System Diagrams 

Functional Diagrams: 4-Way Forward Segmentable Node 
The following diagrams show the signal flow through the 4 -way forward segmentable 
node. 
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Left-Right Segmented 
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Fully Segmented 
 

 
 

F2F1

P4

P5

P6

P1

P2

P3

Opt i cal
 I nt er f ace Boar d

Power
Suppl y #1

Power  Di r ect or

FWD

REV

FWD

REV

Aux.  Rever se I nj ect i on
Di r ect or

Node
Si gnal  Di r ect or

Jumper

Pad

Cr owbar

Power  Di r ect or

Power  Di r ect or

FWD

REV

FWD

REV

( t o RCM)
5

- 210 MHz
Rever se I nj ect i on

Opt i on
Aux.  Rever se I nj ect i on

Di r ect or

Aux.  Rev
RF 

I nj ect i on

Node
Si gnal  Di r ect or

Spl i t t er

Pad

Cr owbar

Power  Di r ect or

EQ
AC

Byp ass

AC
Byp ass

AC
Byp ass

AC
Byp ass

AC
Byp ass

RS = r ever se swi t ch

XM
TR

La
se

r 
Di

od
e

TP

P

RC
VR

Ph
ot

o 
Di

od
e

P

St
at

us
 M

on
it

or
 /

 L
oc

al
 C

on
tr

ol
 M

od
ul

e

4x4
For war d Conf i gur at i on

Modul e

4x4 Rever se
Conf i gur at i on Modul e

w/ Aux Rever se
RF I nj ect i on

Fi ber  Tr ay

Power
Suppl y #2

RCVR
# 1

RC
VR

Ph
ot

o 
Di

od
e

P

RCVR
# 2

RC
VR

Ph
ot

o 
Di

od
e

P

RCVR
# 3

RC
VR

Ph
ot

o 
Di

od
e

P

RCVR
# 4

XMT R
# 1

XM
TR

La
se

r 
Di

od
e

TP

P

XMT R
# 2

XM
TR

La
se

r 
Di

od
e

TP

P

XMT R
# 3

XM
TR

La
se

r 
Di

od
e

TP

P

XMT R
# 4

Pad

Pad Pad

Pad

Pad Pad Pad Pad PadPadPad

Pad

Pad

- 20 dB
Rev.  TP

- 20 dB
Rev.  TP

- 20 dB
Rev.  TP

- 20 dB
Rev.  TP

- 20 dB
Rev.  TP

- 20 dB
Rev.  TP

Ther mal

Ther mal

PadPad

Ther mal

EQ

Pad

EQ

Pad

Pad

Pad

EQ

Pad

Pad

Ther mal

RF Swi t ch

RF Swi t ch

RF Swi t ch

RF Swi t ch

( t o RCM)
5

- 210 MHz
Rever se I nj ect i on

Opt i on

Ext er nal
- 20 dB TP

- 20 dB
Fwd.  TP

Ext er nal
- 20 dB TP

- 20 dB
Fwd.  TP

Power  Di r ect or Power  Di r ect or

-20 dB
Fwd. TP

-20 dB
Fwd. TP

-20 dB
Fwd. TP

Ext er nal
- 20 dB TP

Ext er nal
- 20 dB TP

Ext er nal
- 20 dB TP

Ext er nal
- 20 dB TP

- 20 dB
Fwd.  TP

AC
Byp ass

36
47

42

RS RSRSRS



 

Chapter 2  Theory of Operation  
 
 

20  

 

Functional Diagram: Hub Node 
The following diagram shows the signal flow through a 4 -way non-segmented hub 
node. 
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Forward Path 

Introduction 
Forward path refers to signals received by the node from the headend. These signals are 
amplified in the node and routed to subscribers through the cable distribution network.  
 

4-Way Forward Path Signal Routing 
1.2 GHz GS7000 Node 4-way forward path signal routing functions are described bel ow. 

Stage Description  

1 1310 nm or 1550 nm optical signals from the headend are applied to receiver 
module 1 (and/or modules 2, 3, and 4, if used) in the 1.2 GHz GS7000 Node. 

2 The receiver module detects the signal on the optical carrier applied to it and 
outputs an electrical RF signal to the node Optical Interface Board (OIB). 

3 The RF signals travel across the OIB and cables to the Forward Configuration 
Module (FCM).  The FCM determines how RF signals from the different receiver 
modules are routed to the four independent forward amplification paths in the 
RF amplifier module.  The 1X4 FCM splits the RF signals entering it equally 
between the four forward amplification paths in the RF amplifier module.  

4 Each of the forward amplification paths in the RF  amplifier module is composed 
of one input amplification stage and one interstage amplification stages in series 
followed by a power doubler output amplification stage.  This topology 
provides one driven output port for each of the forward amplification pat hs in 
the RF amplifier module, for a total of four driven node output ports.  

5 Each of the forward amplification paths in the RF amplifier module also 
contains padding, trimming, thermal compensation, equalization, and filtering 
circuitry.  

6 Node signal directors are present at two of the nodes forward output ports and 
allow the signals at those ports to be redirected to the nodes auxiliary output 
ports or split equally between the primary and auxiliary node output ports.  In 
this way, the node can be configured to have up to six output ports.  
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Reverse Path 

Introduction 
Reverse path refers to signals received by the node from the cable distribution network. 
These signals are amplified in the node and returned to the headend optically through 
the fiber portion of the network.  The reverse path is not used in all networks. 
 

Reverse Path Signal Routing 
1.2 GHz GS7000 Node reverse path signal routing functions are described below.  

Stage Description  

1 Reverse path RF signals are applied to node output ports 1, 2, 4, and 5. A fifth 
reverse path RF signal can be applied to node auxiliary output port 3 or 6 if the 
node is configured for local reverse path injection.  

2 The RF signals from each of the four node output ports are amplified 
independently in the RF amplifier module and routed to the Reverse 
Configuration Module (RCM).  

3 Each of the reverse amplification paths in the RF amplifier module also contains 
padding, trimming, filtering, -6 db wink, and  RF On/Off switch circuitry.  

4 The RCM determines how RF signals from the different node output ports are 
combined and routed to the four transmitter module paths on the Optical 
Interface Board (OIB). The 4X1 RCM combines the reverse path signals from the 
four node output ports together and directs them to the transmitter module 1 
path on the OIB. (Note that other RCMs combine and direct signals to OIB 
transmitter module paths 2, 3, and 4 differently.)  

5 The RF signals travel across the OIB to transmitter module 1 (and/or modules 2, 
3, and 4, if used and proper RCM is installed.) The transmitter modulates the RF 
signals entering it onto an optical carrier and rout es it through the fiber portion 
of the network back to the headend. 

 

Note:  Node output ports 3 and 6 can be configured as primary reverse ports. See 
Reconfiguring Reverse Signal Routing (on page 108) for further details on this configuration.  
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Power Distribution 

Introduction 
The 1.2 GHz GS7000 Node is powered by one or two power supplies.  
 

Power Distribution 
1.2 GHz GS7000 Node power distribution functions are described below.  

Stage Description  

1 45 to 90 V AC is applied to one or two power supply modules in the 1.2 GHz 
GS7000 Node. 

2 The power supply module(s) convert(s) the AC input to +24.5, +8.5, -6.0, and 
+5.5 V DC. 

3 The +24.5, +8.5, -6.0, and +5.5 V DC lines are routed to 1.2 GHz GS7000 Node 
internal modules.  

4 If two power supplies are installed and both are active, the load is shared 
equally between them. 

5 An AC segmentable shunt is available to separate the AC connection to ports 
1-3 from that of ports 4-6. This allows the node to be configured where one 
power supply is powered from ports 1 -3 and a second power supply is powered 
from ports 4-6. 
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RF Amplifier Module 

Introduction 
This section describes the RF amplifier module.  The RF amplifier module contains the 
forward band and the reverse band amplifiers.  
 

Functional Diagrams 
The following diagrams show how the RF amplifier functions.  

 

 

Port 3

Port 2

Port 1

1.2GHz GS7000 Node
 4 Way Forward Segmentable Launch Amplifier Module

Digital
Control

Pre
Amp

Forward Configuration
Module

Forward Input

R1R2R4

Digital
Control

R3

G
Pre

Amp

AC 2
Power

Surge
Protection

Rev. TP

Fwd. TP

Rev. TP

Fwd. TP

Fwd. TP

Port 6

Rev. TP

Port 5

AC

Port 4

AC

AC

Output
GaN

Gain Block

Aux. Reverse 
Injection
Director

Node Signal
Director
Splitter

Interstage
GaAs

Gain Block

Output
GaN

Gain Block

Tilt Pad EQ

Pad Pad

Pad

EQPad PadPad

Ther

Ther

Interstage
GaAs

Gain Block

RF
Switch

RF
Switch

E

PadD

210 MHz Aux.
Reverse Injection

Option
F

DC
Switch G

J

Surge
Protection

AC 1
Power

Rev. TP

Fwd. TP

Rev. TP

Fwd. TP

Fwd. TP

Rev. TP

AC

AC

AC

Aux. Reverse
Injection
Director

Node Signal
Director
Jumper

Output
GaN

Gain Block

Pad

Pad B

TiltEQ

Pad

Ther

Pad
210 MHz Aux.

Reverse Injection
Option

C

A

Output
GaN

Gain Block

Pad

Pad

EQ PadPad

Ther
DC

Switch

Interstage
GaAs

Gain Block

J

RF
Switch

RF
Switch

Pre
Amp

Interstage
GaAs

Gain Block

TrimTrim

Trim Trim

Field Accessable 
Plug-In

Factory 
Plug-In

Field Accessable
Split Upgrade

Low

High

Low

High

Low

High

Low

High

Low

High



 

 RF Amplifier Module 

 25 
 

 

 

 
 

Forward Band Amplification 4-Way Path Description 
The RF amplifier module provides all forward signal amplificatio n outside the optical 
receiver modules in the GS7000 Node. 

The 4-way segmentable launch amplifier contains four independent forward 
amplification paths, each having one input near the center of the amplifier module and 
one, two or three outputs at one end of the amplifier module.  Each of the forward paths 
is comprised of the forward configuration module, an input gain block, a frequency 
response trim circuit, a thermal compensation circuit, an inter -stage pad, a 2-way splitter 
or RF switch circuit , an inter-stage gain block, a plug-in forward band li near equalizer, 
an output pad, an output gain block, a diplex filter, a bi -directional 20 dB down forward 
test point, and finally an AC bypass circuit.  

 

The thermal circuit on the RF amplifier  module is designed to compensate for the RF 
forward path thermal movement of the entire node RF station.  This includes the forward 
path amplifier module circuitry, RF cables, and optical interface board circuitry.  It does 
not include the thermal movement of the optical receivers. 

Forward Configuration Module 

The forward configuration module determines the forward path topology in the RF 
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amplifier module and the 1.2 GHz GS7000 Node. The output signals from one to four 
optical receivers enter the forward configuration module where they are combined and 
or directed to the two or four independent forward paths in the RF amplifier module.  
Forward path segmentation and/ or redundancy are set by plugging the appropriate 
forward configuration module into the RF ampl ifier module.  The forward configuration 
module is a plug -in, field accessible module. See Forward Configuration Module  (on 
page 28) for more information.  

Forward Band Linear Equalizer Module 

The forward band linear equalizer module sets the overall forward path tilt of the RF 
amplifier module and the 1.2 GHz GS7000 Node. The 1.2GHz GS7000 Node launch 
amplifier is shipped with four 18.0 dB linear equalizers installed in the RF amplifier 
module.  One equalizer is installed in each of the four amplifier module forward paths.  
This sets the nodes forward path tilt to 17.5 dB linear. Forward band linear equalizer 
modules of other values are available. This allows the nodes forward pat h tilt to be 
adjusted as needed. The forward band linear equalizer module is a plug -in, field 
accessible module. See the equalizer charts in Appendix A - Technical Information . 

Node Signal Director Jumper/Splitter Module 

The node signal director jumper/spl itter module is a plug -in, field accessible module. It 
is present on the center output ports on either end of the RF amplifier module.  The 
orientation of these modules determines where the RF amplifiers center output port 
signals are directed. The node signal director jumper allows the center output port 
signals to be routed to either the amplifiers primary center output port or to its auxiliary 
corner output port.  The node signal director splitter module splits the center output port 
signals equally between the primary and auxiliary output ports.  

Auxiliary Reverse Injection Director Module 

The auxiliary reverse injection director module is a plug -in module. It is accessible only 
after the RF amplifier modules cover has been removed. Auxiliary reverse inject ion 
director modules are present on the auxiliary corner output ports on either end of the RF 
amplifier module.  The orientation of these modules determine if the nodes auxiliary 
output ports are configured to be primary or split node output ports, or local  reverse 
injection ports.   
 

Reverse Band Amplification Path Description 
The RF amplifier module provides all reverse signal amplificatio n outside the optical 
transmitter modules in the 1.2 GHz GS7000 Node. It contains four independent reverse 
paths comprised of an AC bypass circuit, a bi-directional 20 dB down reverse test point, 
a diplex filter, an input pad, a low pass filter, a 6 dB switched attenuator, a 16 dB gain 
block, a second low pass filter, an RF on/off switch, a frequency response trim circuit, 
and a reverse configuration module.  The 6 dB switched attenuator and RF on/off switch 
circuits allow each reverse path to have 6 dB (wink) and on/off capabilities.  These 
circuits are controllable from the headend via the status monitor or locally via the local 
control module and a hand held controller.  A serial communication link is provided 
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between status monitor or local control modul e and the reverse band launch amplifier. 
Circuitry on the amplifier converts the serial communications to parallel control signals 
and routes them as needed. 

The RF amplifier module also provides the routing for the auxiliary ports, 5 to 210 MHz 
reverse band local injection signals. Each of the two auxiliary port reverse band local 
injection paths is comprised of an AC bypass circuit, a bi-directional 20 dB down reverse 
test point, an input pad, and a reverse auxiliary jumper/amplifier/termination module . 
Signals from port 3 or port 6 of the nodes auxiliary path are directed by the reverse 
auxiliary/jumper/amplifier/termination module to the reverse configuration module.  

Reverse Configuration Module 

The reverse configuration module determines the reverse path topology in the RF 
amplifier module and 1.2 GHz GS7000 Node. The input signals from four independent 
amplifier module output ports and possibly the auxiliary reverse injection amplifier 
module port enter the reverse configuration module where they are co mbined and/or 
directed to one to four optical transmitters.  Reverse path segmentation and or 
redundancy as well the ability to locally inject signals into the reverse path of the 
amplifier is set by plugging the appropriate reverse configuration module int o the RF 
amplifier module.  The reverse configuration module is a plug -in, field accessible module. 
See Reverse Configuration Module  (on page 33) for more information.  

Reverse Auxiliary Jumper/Combiner/Amplifier/Termination Module 

The reverse auxiliary jumper/ combiner/ amplifier/termination module determines how 
reverse band signals, locally injected into the RF amplifier modules auxiliary ports, are 
routed within the amplifier mod ule. The reverse auxiliary jumper module directs signals 
for one of the RF amplifiers auxiliary ports to the reverse configuration module.  

The reverse auxiliary amplifier module amplifies signals for one or both of the RF 
amplifiers auxiliary ports and dir ects them to the reverse configuration module. The 
reverse auxiliary termination module terminates both auxiliary port reverse injection 
signal paths in 75 ohms as well as the path to the reverse configuration module. 



 

Chapter 2  Theory of Operation  
 
 

28  

Forward Configuration Module 

Introduction 
The forward configuration module determines the forward path topology in the RF 
amplifier module and the 1.2 GHz GS7000 Node. The output signals from  one to four 
optical receivers enter the forward configuration mod ule where they are combined or 
directed to the four  independent forward paths i n the RF amplifier module.  The various 
types of the forward configuration module are described below.  
 

1x4 Forward Configuration Modules Description 
The 1x4 Forward Configuration Module is used when the 1.2 GHz GS7000 Node is 
configured with a single optical receiver routed to all four outputs of the RF am plifier 
module.  This module splits the signals equally to the inputs of the RF amplifier module.  

 

The following diagram shows how this module functions.  

 
 

 

1x4 Forward Configuration Modules with Forward RF Injection 
Description 
The 1x4 Forward Configuration Modules with forward RF injection are similar to the 1x4 
Forward Configuration Modules, but are used with the Forward Local Injection (FLI) 
Module.  The FLI Module rou tes an RF signal from an external source to the Forward 
Configuration Module which is then coupled with other inputs from an optical receiver.  

The following diagram shows how this module functions.  
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1x4 Redundant Forward Configuration Modules Description 
The 1x4 Redundant Forward Configuration Module is used when the 1.2 GHz GS7000 
Node is configured with two optical receivers routed to all four outputs of the amplifiers 
in a redundant  configuration.  Receiver 1 is the primary receiver and Receiver 2 is the 
backup. The active receiver is selected with a digital signal from the status monitor/local 
control module.  

The following diagram shows how this module functions.  

 
 

 

1x4 Redundant Forward Configuration Modules with Forward RF 
Injection Description 
The 1x4 Redundant Forward Configuration Modules with forward RF injection are 
similar to the 1x4 Redundant Forward Configuration Modules, but are used with the 
Forward Local Injection (FLI) Module.  The FLI Module routes an RF signal from an 
external source to the Forward Configuration Module which is then coupled with other 
inputs from an optical r eceiver. 

The following diagram shows how this module functions.  
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2x4 Forward Configuration Modules Description 
The 2x4 Forward Configuration Module is used when the 1.2 GHz GS7000 Node is 
configured with two optical receivers, each feeding two outputs of the amplifier module.  
In this configuration, the node serving area is divided in half in the forward direction.  
Receiver 1 is routed to RF amplifier Ports 4 and 5/6, while Receiver 3 is routed to RF 
amplifier Ports 1 and 2/3.  

The following diagram shows how this module functions.  

 
 

 

2x4 Redundant Forward Configuration Modules Description 
The 2x4 Redundant Forward Configuration Module is used when the 1.2 GHz GS7000 
Node is configured with four optical receivers with each pair feeding two RF outputs of 
the amplifier module in a redundant configuration.  In this configuration, the node 
serving area is divided in half for redundancy in the forward direction.  Receivers 1 
(primary) and 2 (redundant) are routed to RF amplifier Ports 4 and 5/6, while Receivers 
3 (primary) and 4 (redundant) are routed to RF amplifier Ports 1 and 2/3.  The active 
receiver is selected with digital signal from the status monitor/local control module.  

The following diagram shows how this module functions.  

 
 

 

3x4-1, 3, 4 Forward Configuration Module Description 
The 3x4-1, 3, 4 Forward Configuration Module is used when the 1.2 GHz GS7000 Node is 
configured with three receivers each feeding one/two/three/four outputs of the 
amplifier module.  Receiver 1 is routed to RF amplifier ports 4/5/6, Receiver 3 is routed 
to port  1, and Receiver 4 is routed to ports 2/3. 
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Note:  The 3x4-1, 3, 4 FCM can only be used with the 4-way RF amplifier module.  

The following diagram shows how this module functions.  

 
 

 

3x4-1, 2, 4 Forward Configuration Module Description 
The 3x4-1, 2, 4 Forward Configuration Module is used when the 1.2 GHz GS7000 Node is 
configured with three receivers each feeding one/two/three/four outputs of the 
amplifier module.  Receiver 1 is routed to RF amplifier ports 5/6, Receiver 2 is routed to 
port 4, and Receiver 4 is routed to ports 1/2/3.  

Note:  The 3x4-1, 2, 4 FCM can only be used with the 4-way RF amplifier module.  

The following diagram shows how this module functions.  

 
 

 

4x4 Forward Configuration Module Description 
The 4x4 Forward Configuration Module is used when the 1.2 GHz GS7000 Node is 
configured with four optical receivers with each feeding separate RF outputs of the 
amplifier module.  Receiver 1 is routed to RF amplifier Ports 5/6.  Receiver 2 is routed to 
RF amplifier Port 4. Receiver 3 is routed to RF amplifier Port 1. Receiver 4 is routed to RF 
amplifier Ports 2/3.  

Note:  The 4x4 FCM can only be used with the 4-way RF amplifier module.  

The follow ing diagram shows how this module functions.  
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Reverse Configuration Module 

Introduction 
The reverse configuration module determines the reverse path topology in the RF 
ampli fier module and 1.2 GHz GS7000 Node. The input signals from four independent 
amplifier module output ports enter the reverse configuration module where they are 
combined and/or directed to one to four optical transmitters.  The various types of the 
reverse configuration module are described below.  
 

4x1 Reverse Configuration Module with Auxiliary Reverse RF Injection 
Description 
The 4x1 Reverse Configuration Module with aux iliary reverse RF injection combines all 
four reverse RF inputs (Ports 1, 2/3, 4, and 5/6) of the node and routes the signal to 
Transmitter 1. An RF signal from an external source can optionally be injected and 
coupled with the reverse RF inputs on Ports 3/6 and routed to Transmitter 1.  

The following diagram shows how this module functions.  

 
 

 

4x1 Redundant Reverse Configuration Module Description 
The 4x1 Redundant Reverse Configuration Module combines all four reverse RF signals 
(Ports 1, 2/3, 4 and 5/6) together, splits this RF signal and routes it to Transmitters 1 and 
2. 

The following diagram shows how this module functions.  
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4x2 Reverse Configuration Module with Auxiliary Reverse RF Injection 
Description 
The 4x2 Reverse Configuration Module with auxiliary reverse RF injection combines 
reverse inputs from Ports 1 and 2/3 and routes them to Tran smitter 1; it also combines 
reverse inputs from Ports 4 and 5/6 and routes them to Transmitter 3.  An RF signal from 
an external source can optionally be injected and coupled with reverse RF inputs from 
Ports 3/6 and routed to Transmitter 1.  

Note:  This modu le can only be used with an 8-port optical interface board.  (There is no 
transmitter 3 position with a 6 -port optical interface board.)  

The following diagram shows how this module functions.  

 
 

 

4x2 Redundant Reverse Configuration Module Description 
The 4x2 Redundant Reverse Configuration Module combines reverse inputs from Ports 1 
and 2/3 and routes them to Transmitters 1 and 2; it also combines reverse inputs from 
Ports 4 and 5/6 and routes them to Transmitters 3 and 4. 

The following diagram shows how this module functions.  

 
 

 

4x3-1, 2, 4 Reverse Configuration Module with Auxiliary Reverse RF 
Injection Description 
The 4x3-1,2,4 Reverse Configuration Module with auxiliary reverse RF injection 
combines reverse inputs from Ports 4 and 5/6 and routes them to Transmitter 4; it also 
routes reverse inputs from Port 1 to Transmitter 1 and from Ports 2/3 to Transm itter 2. 
An RF signal from an external source can optionally be injected at Ports 3/6 and coupled 
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with the reverse RF input from Port 1 and routed to Transmitter 1.  

The following diagram shows how this module functions.  

 
 

 

4x3-1,3,4 Reverse Configuration Module with Auxiliary Reverse RF 
Injection Description 
The 4x3-1,3,4 Reverse Configuration Module with auxiliary reverse RF injection 
combines reverse inputs from Ports 1 and 2/3 and routes them to Transmitter 1; it also 
routes reverse inputs from Port 4 to Transmitter 3 and from Ports 5/6 to Transmitter 4.  
An RF signal from an external source can optionally be injected at Ports 3/6 and coupled 
with the reverse RF inputs from Ports 2/3 and 1 and routed to Transmitter 1.  

The following diagram shows how this module functions.  

 
 

 

4x4 Reverse Configuration Module with Auxiliary Reverse RF Injection 
Description 
The 4x4 Reverse Configuration Module with auxiliary reverse RF injection routes reverse 
inputs from Port 1 to Transmitter 1, from Port 2/3 to Transmitter 2, from Port 4 to 
Transmitter 3, and from Port 5/6 to Transmitter 4.  An RF signal from an external source 
can optionally be injected and coupled with reverse RF inputs from Ports 3/6 and routed 
to Transmitter 1. 

Note:  This module is typically installed when using EDR multiplexing digital reverse 
modules. Since the digital reverse module occupies the physical space that transmitters 3 
and 4 normally occupy in the node base, this reverse configuration module is typically 
used with a 6-port optical interface board.  

The following diagram shows how this module functions.  
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Optical Interface Board (OIB) 

Optical Interface Board Description 
The Optical Interface Board (OIB) provides all interconnections between the modules in 
the housing lid of the 1.2 GHz GS7000 Node. The modules in the housing lid include the 
optical receiver, optical transmitter, power supply, and status monitoring/local control 
modules. Each module in the lid plugs directly into the OIB through a connector header 
or row of sockets. Input atten uator pads are provided on the OIB for each optical 
receiver in the housing lid.  Output attenuator pads are provided on the OIB for each 
optical transmitter in the housing lid.  All RF and power cables running between the 
housing lid and base also plug into  the OIB. 

The OIB is field replaceable. All optical modules, power supplies, RF cables, power 
cables, and OIB mounting screws must be removed in order to remove the OIB from the 
housing lid.  

The upstream status monitoring signal goes thr ough LPF then splits. Splitter output 1 
goes through  a 17dB coupler into transmitter 1 input. Splitter output  2 goes through a 
plug -in attenuator pad, a 17dB coupler and into transmitter 2 input.  

The purpose of the attenuator (AT9)  is to terminate the upstream status monitor ing 
signal going into transmitter 2 when either the node is segmented or EDR transmitter  is 
in use. When the node is configured in either segmented or EDR mode, a 75 dB pad must 
be placed in the Tx2 SM Term. 

This solution resolves the issue of transmitting and receiving duplicate copy of the 
upstream signal from transponder at the CMTS. 
 



 

Chapter 2  Theory of Operation  
 
 

38  

Optical Receiver Module 

Optical Receiver Module Description 
The optical receiver module takes in optical signals and puts out forward band RF 
signals. The module cover has a sliding tray incorporated into it allowing the receivers 
fiber pigtail to be spooled up and cont ained within the receiver module.  This greatly 
improves fiber management within the node.  

The optical receiver modules plug directly into the optical interface board via a 
connector header and are secured in place with two screws. Input attenuator pads are  
provided on the optical interface board for each receiver mounted in the housing lid.  

All optical receiver test points are provided and are accessible through holes in the 
module housing.  The optical power test points for the optical receiver module has a 
scaling ratio of 1 V = 1 mW. A -20 dB RF power test point is accessible through the front 
panel. 

The optical receiver module has an optical power LED to indicate the presence of optical 
power that is either above or below the specified range. ON indicates optical power is 
within operating limits and OFF indicates that optical power is below the alarm 
threshold. 

 
The optical power level into the optical receiver module is monitored by the status 
monitor or local control module.  When the node is setup for redundant optical receiver 
operation, a digital signal is generated by the status monitor or local control module to 
switch between the primary and redundant optical receiver module in the forward 
configuration module.  

There are two types of the receiver module: Standard Input Optical Receiver and Low 
Input Optical Receiver.  
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The optical input range for the low input receiver is 0.1 w to 0.63 w (-10 dBm to -2 dBm). 
Compared to the standard input optical receiver (the optical input range is -6 dBm to +2 
dBm (0.25 w to 1.58 w)), the low input optical receiver can work with lower optical input 
level, in order to support fiber deep applications .   
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The illustration below is Low Input Receiver RF Output Level and Transmitter OMI: Rx 
Switch in 0 dB Setting: 

 
The illustration below is Low Input Receiver RF Output Level and Transmitter OMI: Rx 
Switch in -8 dB Setting: 

 
For the detailed information about the low input optical receiver, please refer to the 
latest GS7000 Data Sheet. 
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Optical Receiver Module Diagram 
The following diagram shows how the optical receiver module functions.  
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Optical Analog Transmitter Modules 

Optical Analog Transmitter Module Descriptions 
The optical analog transmitter module takes in reverse band RF signals and puts out 
optical signals. The 1.2 GHz GS7000 Node is designed to work specifically with the 
existing mid gain, temperature compensated DFB optical transmit ters. Other mid and 
high gain optical transmitters may be installed in the 1.2 GHz GS7000 Node with 
varying effects on the overall node specifications. The new module cover fits on all 
existing optical transmitters.  This module cover has a sliding tray inc orporated into it 
allowing the transmitters fiber pigtail to be spooled up and contained within the 
transmitter module.  This greatly improves fiber management within the node.  

The optical transmitter modules plug directly into the optical interface board v ia a 
connector header and are secured in place with two screws. Output attenuator pads are 
provided on the optical interface board for each transmitter mounted in the housing lid.  

RF test points are accessible through holes in the module housing. The optical power test 
point for the optical transmitter module has a scaling ratio of 1 V = 1 mW.  A -20 dB RF 
power test point is accessible through the module top cover. 

The top cover contains a status monitor LED. Each optical transmitter module laser 
power indicator turns off when the laser power output falls outside the alarm threshold.  
It is on (green) when within the alarm threshold.  
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Optical Analog Transmitter Module Diagram 
This illustration shows how the optical analog transmitter module functions.  
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Optical Amplifier (EDFA) Modules 

Optical Amplifier Module Descriptions 
Erbium -doped fiber amplifier modules are available in two ca tegories: broadcast and 
narrowcast (gain-flattened). Broadcast EDFAs are used for the amplification of broadcast 
signals which are carried by a single optical channel anywhere between 1530 nm and 
1565 nm. (Gain-flattened) EDFAs are used for the amplification of multiple optical 
channels. For uniformity of performance, EDFAs need to be gain flattened in the 
designated operating wavelength range between 1536 nm and 1562 nm. 

Broadcast EDFAs are available in 17 dBm, 20 dBm, and 22 dBm versions. Narro wcast 
(gain-flattened) EDFAs are available in 17 dBm, 20 dBm, and 21 dBm versions to fit any 
architecture for requirements like DWDM narrowcasting.  

Both broadcast and (gain-flattened) EDFAs can be operated in constant power and 
constant gain modes. The default setting for a broadcast EDFA is constant power mode, 
while the default setting for a (gain-flattened) EDFA is constant gain mode. 

  

The table below lists the part number and description of the new gain-flattened EDFA: 

Part Number  Description  

GS7K-GFEDFA-17L= 17 dBm gain flattened low gain EDFA  

GS7K-GFEDFA-17H= 17 dBm gain flattened high gain EDFA 

GS7K-GFEDFA-21L= 21 dBm gain flattened low gain EDFA  

GS7K-GFEDFA-21H= 21 dBm gain flattened high gain EDFA 

EDFA modules are single-wide, single-output devices. Each module is connected to one 
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input fiber and one output fiber through optical fiber connectors on the side of the 
module housing.  The modules can be mounted in either receiver or transmitter slots on 
the optical interface board in  the node lid using a reversible pin adaptor.  The pin adaptor 
is used to adapt the module to the connector arrangement for a transmitter slot or a 
receiver slot, which are different.  To mount the module in a transmitter slot the red side 
of the pin adaptor  must face out. To mount the module in a receiver slot the blue side of 
the pin adaptor must face out. 

Refer to Optical Amplifier and Optical Switch Module Pin Adaptor  (on page 124) for 
pin adaptor installation instructions.  
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Optical Amplifier Module Diagram 
The following block diagram shows how the optical amplifier module function s. 

 

 
 

 

Optical Amplifier Operating Parameters 
This section is a reference for the operating parameters of the EDFA. The EDFA is 
configured through the Status Monitor/Local Control Module in the housing lid.  Refer 
to the GS7000 Hub/Node Status Monitor/Local Control Module Installation and Operation 
Guide, part number OL-29937, for complete instructions on configuring the EDFA.  

Configurable Parameters 

The following table defines the configurable parameters for the EDFA. 
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Param 
Name 

Products Function  Default
Value  

Min  Typical  Max Step Unit  

Mode All  Sets operating 
mode of 
amplifier  

[A]  na na na Constant 
Gain (0) 
Constant 
Power (1) 

na 

Enable All  Enables or 
disables amplifier  

Off(0) na na na Off(0) 
On(1) 

na 

Set 
Power 

BCST 17 Sets optical 
output level [B]  

17 14 17 17 0.1 dBm 

 BCST 20 Sets optical 
output level [B]  

20 17 20 20 0.1 dBm 

 BCST 22 Sets optical 
output level [B]  

22 19 22 22 0.1 dBm 

 GF 17 Sets optical 
output level [B]  

17 14 17 17 0.1 dBm 

 GF 21 Sets optical 
output level [B]  

21 18 21 21 0.1 dBm 

Set Gain BCST 17 Sets gain level in 
Constant Gain 
Mode [A][B]  

12 10 12 14 0.1 dB 

 BCST 20 Sets gain level in 
Constant Gain 
Mode [A][B]  

15 13 15 17 0.1 dB 

 BCST 22 Sets gain level in 
Constant Gain 
Mode [A][B]  

17 15 17 19 0.1 dB 

 GF 17L  [A]  7 5 7 9 0.1 dB 

 GF 17H  [A]  12 10 12 14 0.1 dB 

 GF 21L  [A]  11 9 11 13 0.1 dB 

 GF 21H  [A]  16 14 16 18 0.1 dB 

[A]  For the Broadcast amplifier, the default is Constant Power. For the (gain-flattened) 
amplifier , the default is Constant Gain. 

[B] In Constant Power mode only.  

Operating Status Parameters 

The following table defines the monitored operating parameters for the EDFA.  
 

Parameter Name Function  Typical Value  Units  

Optical Input Power  Optical input power  5.0 dBm 
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Parameter Name Function  Typical Value  Units  

Output Power  Optical output power  19.5 dBm 

Laser Temperature Laser temperature 25.0 degC 

Laser Bias Current 
Limit  

Laser operating current limit  0.825 A 

Laser Bias Current Laser operating current 0.625 A 

TEC Current Thermoelectric cooler current  0.25 A 

Module Temperature  Module temperature  26.5 degC 

Laser On Time Time the laser has been on 1.0 Hrs 
 

Alarm Parameters 

The following table defines the alarm parameters for the EDFA.  
 

Alarm Name  Major 
High  

Minor 
High  

Minor 
Low  

Major 
Low  

Values Typical 
Value  

Hysteresis Units  

Laser Bias 
Current  

-0.001 -0.010 na na Ok 
Alarm  

0.625 0.001 A 

Optical 
Output Level  

1.0 0.7 -0.7 -1.0 Ok 
Alarm  

17 
20 
21 
22 

0.1 dBm 

Input Power 
[1] 

[5] [5] [5] [5] Ok 
Alarm  

na 0.1 dBm 

Laser 
Temperature 
[1][4]  

20.0 15.0 -15.0 -20.0 Ok 
Alarm  

25.0 1.0 degC 

OIB Voltage 
Status [1][2] 

na na na na Ok 
Alarm  

Ok na na 

Internal 
Power Status 
[1][3]  

na na na na Ok 
Alarm  

na na na 

Laser 
Enabled 
Status [1] 

na na na na Ok 
Alarm  

na na na 

[1] This alarm sets the unit to the safe state. In the safe state, the amplifier is turned off 
causing the optical amplifier output to be disabled.  

[2] This alarm tests for presence of +24V, -6V from the OIB. 
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[3] This alarm indicates the state of the internal voltages (+24V, +5.0V, Vref). 

[4] See following for laser nominal set point temperature based on module temperature.  

[5] See next table for input power alarm values. 

Input Power Alarm Parameters 

The following tables define the input power alarm parameters for the EDFA.  

(Gain-flattened) EDFA - Constant Gain Mode (Default) 
 

Product Type  Major 
High  

Minor 
High  

Minor 
Low  

Major 
Low  

Values Typical 
Value  

Hysteresis Units  

17.0 / 20.0 /21.0 
dBm Low Gain  

45.0 25.0 -8.0 -10.0 Ok 
Alarm  

-7.0 0.1 dBm 

17.0 / 20.0 /21.0 
dBm High Gain  

45.0 25.0 -13.0 -15.0 Ok 
Alarm  

-12.0 0.1 dBm 

 

(Gain-flattened) EDFA - Constant Power Mode 
 

Product Type  Major 
High  

Minor 
High  

Minor 
Low  

Major 
Low  

Values Typical 
Value  

Hysteresis Units  

17.0 / 20.0 /21.0 
dBm 
Low/High Gain  

45.0 25.0 0 -10.0 Ok 
Alarm  

5.0 0.1 dBm 

 

Broadcast EDFA - Constant Power Mode (Default) 
 

Product Type  Major 
High  

Minor 
High  

Minor 
Low  

Major 
Low  

Values Typical 
Value  

Hysteresis Units  

17.0/20.0/22.0 
dBm 

45.0 25.0 0 -10.0 Ok 
Alarm  

5.0 0.1 dBm 

 

Broadcast EDFA - Constant Gain Mode 
 

Product Type  Major 
High  

Minor 
High  

Minor 
Low  

Major 
Low  

Values Typical 
Value  

Hysteresis Units  

17.0/20.0/22.0 
dBm 

45.0 25.0 -13.0 -15.0 Ok 
Alarm  

-12.0 0.1 dBm 

 

Laser Temperature Set Point Adjustment 

In an effort to reduce EDFA power consumption, laser temperature set point is changed 
based on EDFA module temperature.  Typically, the laser temperature set point is set at 
25°C.  When module temperature is greater than 60°C and less than 10°C, laser 
temperature set point is adjusted. 
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Hot Condition (Module Temperature > 60° C) 

For module temperatu re less than 60.0°C, laser set point temperature is set at 25°C. For 
every degree of module temperature greater than 60°C, laser set point temperature is 
also increased by that amount until module temperature reaches 70°C, then laser 
temperature set point is fixed at 35°C.  For example, if module temperature is 64°C, laser 
set point temperature is 29°C.  If module temperature is 85°C,  laser set point temperature 
is 35°C.  

Cold Condition (Module Temperature < 10° C) 

For module temperature greater than 10°C, laser set point temperature is set at 25°C. For 
every degree of module temperature less than 10°C, laser set point temperature is also 
decreased by that amount until the module temperature reaches -5°C, then laser 
temperature set point is fixed at 10°C.  For example, if module temperature is -4°C, laser 
set point temperature is 11°C.  If module temperature is -25°C, laser set point 
temperature is 10°C.  
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Optical Switch Module 

Optical Switch Module Description 
The optical switch module is used for switching the input of an EDFA module from a 
primary signal to a backup or secondary signal.  The switch operates in the 1550 nm 
wavelength range since its application is high power/long haul systems that em ploy 
EDFAs. 

The switch has two operating modes: manual and automatic.  In automatic mode, the 
switch can be triggered by a loss of light. The loss of light activation triggers the switch 
when the light level drops below the threshold value set by the operat or. In manual 
mode, the switch can be triggered through the Local Control Module (LCM).  

  

The module mounts in receiver or transmitter slots on the optical interface board in the 
node lid using a reversible pin adaptor.  The pin adaptor is used to adapt the module to 
the connector arrangement for a transmitter slot or a receiver slot, which are different.  To 
mount the module in a transmitter slot the red side of the pin adaptor must face out.  To 
mount the module in a receiver slot the blue side of the pin  adaptor must face out. 

Refer to Optical Amplifier and Optical Switch Module Pin Adaptor  (on page 124) for 
pin adaptor installation instructions.  
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Optical Switch Module Diagram 
The following block diagram shows how the optical switch module functions.  

 

 
 

 

Optical Switch Operating Parameters 
This section is a reference for the operating parameters of the optical switch.  The optical 
switch is configured through the Status Monitor/Local Control Module in the node.  
Refer to the GS7000 Hub/Node Status Monitor/Local Control Module Installation and 
Operation Guide, part number OL-29937, for complete instructions on configuring the 
optical switch.  

Switch Operation 

The following table describes the optical switch function.  
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Primary Input  Secondary Input  Alarms  Optical Switch  

Path A Optical Power  > 
ThresholdA (default)  

Path B Optical Power > 
Threshold B [1] 

None Switch to Path A 

Path A Optical Power  < 
ThresholdA (default)  

Path B Optical Power > 
Threshold B [1] 

Loss of Input 
Light at Path A  

Switch to Path B 
Optical Power  

Path B Optical Power > 
Threshold B [1] 

Path B Optical Power < 
Threshold B [1] 

Loss of Input 
Light at Path B 

Switch to Path A 

Path A Optical Power  < 
ThresholdA (default)  

Path B Optical Power < 
Threshold B [1] 

Both Dark Switch to Path A 
Optical Power  

Path B Optical Power > 
ThresholdB (User Setting) 

Path A Optical Power > 
ThresholdA [1]  

None Switch to Path B 

Path B Optical Power < 
ThresholdB (User Setting) 

Path A Optical Power > 
ThresholdA [1]  

Loss of Input 
Light at Path B 

Switch to Path A 
Optical Power  

Path B Optical Power > 
ThresholdB (User Setting) 

Path A Optical Power  < 
ThresholdA [1]  

Loss of Input 
Light at Path A  

Switch to Path B 

Path B Optical Power < 
ThresholdB (User Setting) 

Path A Optical Power < 
ThresholdA [1]  

Both Dark Switch to Path B 
Optical Power  

[1] Hysteresis Amplitude (default 1.0 dB) is the value above which the input optical 
power must rise for the switch to begin sequence to return to the primary switch 
position.  Hysteresis Amplitude is a user configurable parameter.  

Configurable Parameters 

The following table defines the configurable parameters for the optical switch . 
 

Parameter Function  Default 
Value  

Values Min  Max Step Unit  

Mode Automatic or manual 
mode 

Auto(0)  Auto(0)  
Manual(1) 

    

Threshold B  Switching threshold, 
input optical power 
at input B 

5.0  -10.0 14.0 0.1 dBm 

Threshold A  Switching threshold, 
input optical power 
at input A  

5.0  -10.0 14.0 0.1 dBm 
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Parameter Function  Default 
Value  

Values Min  Max Step Unit  

Hysteresis 
Amplitude  

Hysteresis 
Amplitude:  The 
value (in dB relative 
to the switching 
threshold) above 
which the input 
optical power must 
raise for the switch to 
begin the hysteresis 
timer before restoring 
primary switch 
position.  Only 
applies if Revert is 
On.  

1.0  0.5 9.5 0.1 dB 

Hysteresis 
Time 

Hysteresis Time: The 
length of time, in 
seconds, that primary 
optical power must 
remain above the 
restore threshold 
before switch is 
allowed  to revert to 
primary position.  
Only applies if Revert 
is On. 

60  0 600 1 sec 

Revert On (1) allows switch 
to revert to primary 
position after optical 
power restored. In 
Off (0), switch will 
remain in backup 
(non-primary) 
position.  

On(1) Off(0) 
On(1) 

na na na na 

Primary 
Optical 
Input  

Selects the primary 
optical input  

PathA(0) PathA(0) 
PathB(1) 

na na na na 

Switch 
Position 

Selects the Normal 
switch position  

PathA(0) PathA(0) 
PathB(1) 

na na na na 

Operating Status Parameters 

The following table defines the monitored operating parameters for the optical switch.  
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Parameter Name Function  Typical Operating Range  Units  

Switch Position Read optical switch position  
(Calibrated at 1550 nm only) 

PathA/PathB  state 

Path A Optical Power  Input optical power on Path A  
(Calibrated at 1550 nm only) 

-10 to 14 dBm 

Path B Optical Power Input optical power on Path B  -10 to 14 dBm 

Module Temp  Module temperature  Ambient temp + 7  degC 

Switch Temp Switch temperature Ambient temp + 7 degC 
 

Alarm Parameters 

The following table defines the alarm parameters for the optical switch.  
 

Alarm Name  Error Condition  Values Hysteresis  

Loss of Input 
Light at Path A  

Optical input at path A is less than the 
switching threshold at path A  

Minor Alarm(0)  
Ok(1) 

[1] 

Loss of Input 
Light at Path B 

Optical input at path B is less than the 
switching threshold at path B  

Minor Alarm(0)  
Ok(1) 

[1] 

Both Dark Loss of light at both inputs  
(Loss of Input Light at Path A and Loss of 
Input Light at Path B) 

Major Alarm(0) 
[2] 
Ok(1) 

 

No Switch  Optical switch failed to change states when 
commanded 

Major Alarm(0) 
[2] 
Ok(1) 

 

Power Supply 
OK 

Failure of external power supply rails  Major Alarm(0) 
[2] 
Ok(1) 

 

Excessive Input 
Optical Power  

Optical input at Path A or optical input at 
Path B is greater than or equal to 24 dBm 

Major Alarm(0) 
[2] 
Ok(1) 

 

[1] Hysteresis Amplitude (default 1.0 dB) is the value above which the input optical 
power must rise for the switch to begin sequence to return to the primary switch 
position.  Hysteresis Amplitude is a user configurable parameter.  

[2] In some cases this may display as Fault (0). 
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Node Power Limitations 
Nodes and hub nodes must be configured in a manner that prevents potential thermal 
overloads. Heat generated by the node can reduce the life of the equipment. 

 

 CAUTION:  
The life of the equipment may be reduced if configured to draw more than the 
recommended level of power from the power supplies.  

 

Two power supplies can provide a maximum power level of 100 watts  to the node or 
hub node. The RF amplifier uses the majority of the available power.  Maintain the total 
power consumption of all modules in the housing within these guidelines to minimize 
the heat generated. Find the optimal configuration by summing the power consumption 
of the RF amplifier plus the other individual modules in the housing using the following  
table. 

Important:  Do not populate the housing with any combination of modules that would 
draw more than the available power of 100 watts.  

The following table lists the modules and their respective power consumption.  
 

Equipment  Type Maximum Power 
Draw (Watts) 

Typical Power  
Draw (Watts)  

Transmitter  1310 nm dfb, 
analog CWDM  

4.1 3.4 

Transmitter  analog DWDM  5.4 4.8 

Standard Input 
Receiver 

operating 4.1 3.9 

Standard Input 
Receiver 

standby 0.5 0.4 

Low Input Receiver  operating 4.1 3.85 

Low Input Receiver standby 0.5 0.4 

EDFA 17 dBm 4.5 4 

EDFA 20 dBm 7 5 

EDFA 22 dBm 9 7 

Optical Switch   2 1.5 

Status Monitor/ Local 
Control Module  

 2.6 0.9 

RF Amplifier  4-way forward segmentable  72.8 72.9 

1:1 EDR Transmitter  < 3  

2:1 EDR Transmitter  < 7  
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Fastener Torque Specification  Illustration  

Seizure nut 2 to 5 ft-lbs  
(2.7 to 6.8 Nm) 

 

RF cable connector* Per manufacturer 
instructions   

Fiber optic cable connector 20 to 25 ft-lbs  
(27.1 to 33.9 Nm)  

 

 

Note: The typical insertion force required for RF connectors and RF terminators is 20-30 
lbsf. However, in some field situations the required insertion force can be higher. RF 
Connector/Termina tors used should be able to withstand at least 80 pounds of insertion 
force without damage to the center pin.
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(on page 79). 
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Pedestal or Wall Mounting the Node 

Description 
Two mounting holes on the housing allow pedestal or wall mounting.  

 

 
 
 

Procedure 
Follow this procedure for pedestal or wall mounting.  

 

  WARNING:  

Be aware of the size and weight of the node while mounting.  A fully 
loaded 1.2 GHz GS7000 Node weighs over 50 lbs (22.7 kg). 

Ensure that proper handling/lifting techniques are employed when 
working in confined spaces with heavy equipment.  

Failure to observe these admonishments can result in serious injury or 
death. 

 

1 Remove the cover of the pedestal. 
2 Remove the self-tapping bolts from the strand clamps, if previously installed, and set 

the bolts and strand clamps aside. 
3 Position the 1.2 GHz GS7000 Node horizontally in the enclosure and allow for free 

flow of air around it.  Inadequate airflow could cause the node to exceed thermal 
parameters. Line up the bolt holes on the bottom of the housing with the mounting 
holes on the pedestal bracket provided by the pedestal manufacturer. 
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insertion of the fibers and for installation or replacement of the node power supplies.  
The fiber routing track provides a channel for routing fiber pigtails to their appropriate 
optical modules as well  as a location to snap in unused fiber connectors for storage. 

The following illustration shows the design of the fiber tray.  

 

 
 

Note:  Fibers are spooled in a counterclockwise direction in the tray. 

The following illustrations show the location and layout  of the fiber tray and track in the 
housing lid.  
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fiber optic cable is not 
installed  

go to step 2. 

2 Select the right or left fiber connection port for use and remove its sealing plug.  

 
 

3 Push in the two release tabs at the top of the fiber tray and swivel the top of the fiber 
tray up and back to allow a clear view of the fiber routing channe l below. 
 

 
 

4 One at a time, carefully insert fibers with attached connectors through the fiber 
connection port, the fiber channel, and then up and through the fiber entry point in 
the bottom of the fiber tray.  Do not bend or kink fibers.  Though not necessary, you 
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can also remove the power supplies and open the fiber routing channel cover for 
additional access. 
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Note:  If using the alternate (right -side) fiber connection port, you have to route the 
fibers through the fiber channel in the fiber track loc ated underneath the unused 
fiber holders.  

5 Hold the connector body to prevent rotation of the connector or fibers.  
 

 
 

6 Carefully thread the 5/8 -inch threaded nut into the threaded hole of the fiber port.  
Tighten to 20 to 25 ft-lbs (27.1 to 33.9 Nm). 

7 Firmly tighten the rotational nut against the 5/8 -inch threaded nut.  
8 Push heat shrink tubing over the connector and fiber port and shrink in place.  
9 Identify individual fibers according to their color code and determine to which 

receiver or transmitter module each fiber will connect.  
10 Pivot the fiber tray back down and snap it into place on top of the power supply 

with its locking tabs.  
11 Open the fiber tray cover and carefully wind the fibers around the spool in a 

counterclockwise direction.  Be sure to leave enough fiber so that each connector can 
reach its intended module. Note that different diameter spool paths are provided to 
properly adjust the fiber length.  
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12 Route each fiber to its intended module through the fiber track as shown.  
13 Before connection, carefully clean the optical connectors on both fiber and module 

according to the procedures in Care and Cleaning of Optical Connectors (on page 
129). 

14 Open the receiver or transmitter module fiber connector cover. Carefully slide the 
fiber connector into the module connector until it clicks.  

15 Repeat steps 12 and 13 for each receiver and transmitter module. 
16 Splice fiber pigtail of optical fiber input cable to your splice enclosure.  
17 Continue to RF Cable Installation  (on page 79). 
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RF Cable Installation 

Overview 
The 1.2 GHz GS7000 Node can accept up to six RF cables. These cables carry forward 
path RF signal outputs and reverse path RF signal inputs. The RF cables also supply the 
45 to 90 V AC power input.  
 

Trimming the Center Conductor 
The 1.2 GHz GS7000 Node requires pin -type connectors for all RF connections. 

Standard pin connectors, with pins extending 1.5 in. to 1.6 in. (3.8 cm to 4.064 cm) from 
connector shoulder, require no trimming.  You must trim longer pins before inserting 
them into the housing.  

 

 
 

Trimming Using the Integrated Cradle 
To trim long pins using the integrated cradle, follow these steps.  
1 Place the connector on the cradle as shown in the following illustration.  
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2 If the center conductor extends past the CUT  stanchion on the housing, trim the pin 
flush with the end of the CUT  stanchion. 

3 Remove any burrs or sharp edges from the trimmed end of the pin.  

Trimming Using the Strip Line Mark 
To trim long pins using the strip line mark on the housing, follow these st eps. 
1 Place the connector above the entry port so that it lines up with its installed position.  
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4-Way RF Amplifier Module  

 
Note:  Shunts are available with both red and black tops.  Use red to indicate that 
power is applied to that port.  Use black to indicate that input power is not applied.  

3 If desired, remove shunts to block AC power at the individual ports.  
4 The next step depends on the power path, as follows: 

IF... THEN...  

power will pass from left side of housing (Ports 1, 
2, and 3) to right side of housing (Ports 4, 5, and 6) 

ensure that the AC segmentable 
shunt is installed.  

power is to be blocked between left side of housing 
(Ports 1, 2, and 3) and right side of housing (Ports 
4, 5 and 6) 

ensure that the AC segmentable 
shunt is removed. 

Ports 1, 2, and 3 are powered from one source and 
Ports 4, 5 and 6 are powered from another source 

ensure that the AC segmentable 
shunt is removed. 

5 Continue to Voltage Check Procedure . 
 

Voltage Check Procedure 
Always check both AC and DC voltages during initial setup of the 1.2 GHz GS7000 
Node. 

Follow these steps to check AC and DC voltages. 
1 Use a true-rms DVM to check for 45 to 90 V AC input voltage at the AC test point on 

the power supply module.  
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2 Check for the various DC output voltages (+24.5, +8.5, -6.0, and +5.5) of the power 

supply at the DC test points on the power supply module.  
3 Verify that the Power ON LED on the rec eiver module is on. 
4 Carefully close the housing lid.  See Opening and Closing the Housing (on page 118). 
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System Diagrams 

Functional Diagrams: 4-Way Forward Segmentable Node 
The following diagrams show the signal flow through the 4 -way forward segmentable 
node. 

Non-Segmented 
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Left-Right Segmented 
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Fully Segmented 
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Functional Diagram: Hub Node 
The following diagram shows the signal flow through a 4 -way non-segmented hub 
node. 

 

 
 

 
 

  



 

 System Diagrams 

 91 
 

RF Assembly 
Become familiar with the function and component layout of the RF assembly before 
aligning the 1.2 GHz GS7000 Node. The cover of the RF assembly is printed with a 
diagram that shows the functional signal flow and identifies each field -replaceable 
component. 

Some of these components (pads, equalizers, and node signal directors) are removed and 
replaced with different value components during the setup procedures.  
 

4-Way Forward Segmentable Node RF Assembly 

The following illustrations show the 4 -way forward segmentable node RF assembly. 

Left side Ports 1, 2, and 3 illustration. 
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Right side Ports 4, 5, and 6 illustration. 
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Forward Path Setup Procedure 

Introduction 
This procedure describes how to perform the forward path setup.  

Note:  The procedure uses an example with a transmitter modulation index of 2.5% per 
channel and the 1.2GHz node with RF output level of 54 dBmV @ 1218 MHz.  
 

Setup Procedure 
Perform the following steps to set up the forward path.  
1 Ensure all unused RF ports are terminated with 75 ohms. Use an AC load if AC is 

routed to the RF port. 
2 Open the housing according to Opening and Closing the Housing (on page 118). 
3 Carefully disconnect the forward path optical fiber(s), if connected.  

 

  WARNING:  
Laser hazard. This product contains a class 3B laser with no safety interlocks.  
Under no circumstances should connectors be viewed with equipment 
enabled. Direct viewing of connectors can cause eye damage.  Failure to adhere 
to this admonishment may result in serious inj ury to the eye(s) or even 
blindness.  

 

 CAUTION:  
Disconnecting the optical fibers of a working network element will interrupt 
customer service. 

 
Note:  Ensure all optical connectors are clean. See Care and Cleaning of Optical 
Connectors (on page 129). 

4 Use an optical power meter to measure the level of the input light signal from the 
forward path optical fiber cable(s).  Signal should be 0 dBm, 1mW, nominal. For a 
standard receiver, record the measurement(s). 

5 Connect the forward path optical fiber(s) to the receiver.  Use a DVM to measure DC 
voltage at receiver optical power level test point.  Scale: 1V DC = 1mW (1310 nm 
transmitter) and 1.12 V DC = 1mW (1550 nm transmitter). 
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be driven at different levels  1X or 2X segmentation Go to step 11. 

9 If all four of the node's output ports are to have equal output levels, re -balancing of 
the RF level should not be required for 4-way segmentation. 
To achieve an output level of 54 dBmV @1218MHz / 50.7 dBmV @ 1002 MHz 
- with 27 dbmV out put from  the optical receiver, install a 15 dB attenuator pad 

into the optical interface board just above the receiver module. 
Go to step 14. 

10 If using 4-way segmentation, all four of the node's output ports can be set to have 
un-equal output levels.  Re-balancing of the RF level should not be required for 
4-way segmentation. 

11 Example: To achieve an output level of 54 dBmV @1218MHz / 50.7 dBmV @ 1002 
MHz at output port 1 
- with 2 7 dBmV out put  from  the optical receiver, install a 15 dB attenuator pad 

into the optical interface board just above the optical receiver 3 module. 
To achieve an output level of 55 dBmV @1218MHz / 51.7 dBmV @ 1002 MHz at 
output port 2  
- with 2 7 dBmV output from the optical receiver, install a 14dB attenuator pad into 

the optical interface board just above the optical receiver 4 module.  
Repeat this process to obtain the desired output levels for all remaining output ports.  
Go to step 14. 

12 If the node's output RF ports are to be driven at different levels, and the node is not 
set up in 4-way forward segmentation, the port with the highest output level should 
be used to set up the node. Measure signal level at the forward RF test point, on the 
amplifier module, to identify  the port with  the highest level output signal.  Verify the 
output power level is correct using the OIB Pad as in Step 9. 
Go to step 13. 

13 Increase the attenuator pad value at the FWD PORT OUT PAD locations on the RF 
amplifier module to reduce the output level of the ports which need to be driven at a 
lower level than the port used to setup the node. See Appendix A - Technical 
Information  for pad selection charts. 

14 The GS7000 Node is set for 18 dB of linear tilt between 54 and 1218 MHz / 14.7 dB 
between 54 MHz and 1002 MHz.  
4-Way Forward Segmentable RF Amplifier Note:  Four 18.0 dB linear field 
replaceable equalizers are installed in the node at the factory, one each on the four 
independent forward amplification pa ths. This achieves 18.0 dB of linear tilt between 
54 MHz and 1218 MHz (14.7 dB between 54 MHz and 1002 MHz ). 
If your network requires a different value, remove the field replaceable 18 dB 
equalizers and replace with equalizers of the appropriate value.  See Forward 
Equalizer Chart  (on page 150). 

15 Continue to Reverse Path Setup Procedure or close the housing according to 
Opening and Closing the Housing (on page 118). 
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Reverse Path Setup Procedure 

Introduction 
This procedure describes how to perform the reverse path setup. Perform this procedure 
only if your 1.2 GHz GS7000 Node has an active reverse path. 
 

Optical Transmitter Setup Procedure 
Perform the following steps to set up the proper level int o the reverse path optical 
transmitters.  
1 Open the housing according to Opening and Closing the Housing (on page 118). 
2 Verify the level of the input reverse RF signals at the RF test points located near the 

main ports of the RF amp module. Nominal level is +17 dBmV per channel.  Install 
the appropriate value input pad at the REV PORT IN PAD location to attenuate the 
signal to the desired level for the reverse path of the node. 

3 With  the input to the node port set to 17 dBmV per channel, a 4 dB transmitter input 
attenuator pad should be installed on the optical interface board (just above the 
transmitter module) to achieve 13 dBmV level into the optical transmitter ( -7 dBmV 
at the transmitter -20 dB test point). This RF input level into the high gain reverse 
transmitter will achieve an optical modulation index (OMI) of 10%.  

4 Repeat steps 2 and 3 for each RF port carrying a reverse path signal. 
5 Use an optical power meter to measure the transmitter optical output power.  (1330 

nm or 1550 nm) 
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6 Using a DVM, measure the DC voltage at the optical test point and record the value. 
7 Check the connection of the optical connector. Make sure the optical connector is 

seated and verify that the fiber  bend radius is greater than 1 inch. 
 

  WARNING:  
When handling optical fibers always follow laser safety precautions.  
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1x4 Forward Configuration Modules 
A single forward receiver (RCVR 1) feeds all RF output ports. 

Install the receiver in RCVR 1. 
 

4-way forward segmentable node  

 

The following diagram illustrates forward path signal flow in this configuration module.  
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1x4 Forward Configuration Modules with Forward RF Injection 
A single forward receiver (RCVR 1) feeds all RF output ports.  The Forward Local 
Injection (FLI) Module routes an RF signal from an external source to the Forward 
Configuration Module which is then coupled with the input from RCVR 1.  

Install the receiver in RCVR 1. Install the FLI Module in the RCVR 4 position.  
 

4-way forward segmentable node  

 

The following diagram illustrates forward path signal flow in this configuration module.  
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1x4 Redundant Forward Configuration Modules 
A primary receiver (RCVR 1) and a redundant receiver (RCVR 2) feed all RF output 
ports. 

The Status Monitor/Local Control Module automatically switches from primary receiver 
to redundant receiver when it senses a loss of optical input to the primary receiver.  Once 
optical input is restored, the system automatically switches back to the primary receiver.  

Install the primary receiver in RCVR 1 and the redundant receiver in RCVR 2.  
 

4-way forward segmentable node  

 

The following diagram illustrates forward path signal flow in this configuration module.  
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1x4 Redundant Forward Configuration Modules with Forward RF 
Injection 
A primary receiver (RCVR 1) and a redundant receiver (RCVR 2) feed all RF output 
ports. The FLI Module routes an RF signal from an external source to the Forward 
Configuration Module which is then coupled with the input from RCVR 1/2.  

The Status Monitor/Local Contro l Module automatically switches from primary receiver 
to redundant receiver when it senses a loss of optical input to the primary receiver.  Once 
optical input is restored, the system automatically switches back to the primary receiver.  

Install the primary receiver in RCVR 1 and the redundant receiver in RCVR 2. Install the 
FLI module in the RCVR 4 position.  When using this module remove the 0.5dB forward 
interstage attenuator pads and replace with 0dB attenuator pads. 

 

4-way forward segmentable node  

 

The following diagram illustrates forward path signal flow in this configuration module.  
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2x4 Forward Configuration Modules 
Two receivers (RCVR 1 and RCVR 3) each feed 2/3 output ports. 

The first receiver (RCVR 1) feeds the right side of the amplifier (Ports 4 and 5/6).  The 
second receiver (RCVR 3) feeds the left side of the amplifier (Ports 1 and 2/3). 

Install the first primary receiver in RCVR 1. Install the second primary receiver in RCVR 
3. 

 

4-way forward segmentable node 

 

The following diagram illustrates forward path signal flow in this configuration module.  
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3x4-1, 3, 4 Forward Configuration Module 
Three receivers each feeding one/two/three/four RF output  ports. RCVR 1 feeds Ports 
4/5/6.  RCVR 3 feeds Port 1. RCVR 4 feeds Ports 2/3. 

Note:  The 3x4-1, 3, 4 FCM can only be used with the 4-way RF amplifier module.  
 

 
The following diagram illustrates forward path signal flow in this module.  

 
 

3x4-1, 2, 4 Forward Configuration Module 
Three receivers each feeding one/two/three/four RF output ports.  RCVR 1 feeds Ports 
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5/6.  RCVR 2 feeds Port 4. RCVR 4 feeds Ports 1/2/3. 

Note:  The 3x4-1, 2, 4 FCM can only be used with the 4-way RF amplifier module.  
 

 
The following diagram illustrates forward path signal flow in this module.  
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4x4 Forward Configuration Module 
Four receivers each feed separate RF outputs. RCVR 1 feeds Ports 5/6. RCVR 2 feeds 
Port 4. RCVR 3 feeds Port 1. RCVR 4 feeds Ports 2/3. 

Note:  The 4x4 FCM can only be used with the 4-way RF amplifier module.  
 

 
The following diagram illustrates forward path signal flow in this module.  
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4x1 Reverse Configuration Module with Auxiliary Reverse RF Injection 
All four ports are combined to a single reverse transmitter.  An RF signal from an 
external source can optionally be injected and coupled with the reverse RF inputs on 
Ports 3/6 and routed to Transmitter 1.  

Install the transmitter module in XMTR 1. 
 

 
The following diagram illustrates reverse path signal flow in this configuration module.  
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4x1 Redundant Reverse Configuration Module 
All four ports are combined and the signal is split to two r everse transmitters. This 
allows you to have redundant transmitters.  

Install the transmitters in XMTR 1 and XMTR 2.  
 

 
The following diagram illustrates reverse path signal flow in this configuration module.  
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4x2 Reverse Configuration Module with Auxiliary Reverse RF Injection  
Signals from the left side of the amplifier (Ports 1 and 2/3) are combined and routed to a 
transmitter (XMTR 1).  Signals from the right side of the amplifier (Ports 4 and 5/6) are 
combined and routed to a different reverse transmitter (XMTR 3).  An RF signal from an 
external source can optionally be injected and coupled with the reverse RF inputs from 
Ports 3/6 and routed to Transmitter 1.  

Install the transmitter that is dedicated to Ports 1 and 2/3 in XMTR 1.  

Install the transmitter that is dedicated to Ports 4 and 5/6 in XMTR 3.  
 

 
The following diagram illustrates reverse path signal flow in this configuration module.  
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4x2 Redundant Reverse Configuration Module 
Signals from the left side of the amplifier  (Ports 1 and 2/3) are combined and then split 
evenly to feed two reverse transmitters (XMTR 1 and XMTR 2). Signals from the right 
side of the amplifier (Ports 4 and 5/6) are combined and then split evenly to feed two 
reverse transmitters (XMTR 3 and XMTR 4). 

Install the transmitters that are dedicated to Ports 1 and 2/3 in XMTR 1 and XMTR 2.  

Install the transmitters that are dedicated to Por ts 4 and 5/6 in XMTR 3 and XMTR 4. 
 

 
The following diagram illustrates reverse path signal flow in this configuration module.  

 






























































































































































































































