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DESCRIPTION

Product Overview

The ACE3600 is a programmable Remote Terminal Unit (RTU). Almost any automation task
can be implemented with a suitable choice of ACE3600 components. Typically the RTU
monitors and controls local equipment and communicates with a control center and with other
RTUs in the system. The ACE3600 is the newest Motorola SCADA (MOSCAD) RTU, a
member of MOSCAD family of RTUs and Control Center Front End Processors.

The ACE3600 System Tools Suite (STS) can be run on a local or remote PC to perform all the
setup, programming and monitoring operations such as RTU configuration,
system/application, download, monitoring, etc.

Featur es of the ACE3600

The ACE3600 combines all the advantages of the legacy MOSCAD and MOSCAD-L RTUs
with those of modern hardware and software technologies.

Among these are:

A modern CPU platform with powerful microprocessor
Real-time operating system based on Wind Rivers VxWorks OS
Enhanced communication and networking capabilities

Rugged modular design

Extended operating temperature range

Improved power supply/charger

Modules with a high component density

System building tools

Interoperability with legacy MOSCAD family RTUs

General Description

The ACE3600 RTU is a modular unit, comprised of removable modules installed in a multi-
slot frame. These modules include

Power supply
CPU

1/0 modules
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Description

The basic (default) model includes one power supply and one CPU module. The number of
I/0 modules is selected as an option of the base model.

Figure 1-1 provides a general view of the ACE3600 RTU with five I/O modules.

POWER MOUNTING
SUPPLY PLATE
MODULE /

CPU MODULE I/O MODULES

Figure 1-1 ACE3600 RTU — General View

/O Module Options

The following types of I/0 modules are available:
e Digital Inputs (DI), including High Voltage

e Digital Outputs (DO), including High Voltage
e Analog Inputs (Al)

e Analog Outputs (AO)

e Mixed I/O

e Mixed Analog

Communication I nterfaces
The ACE3600 CPU includes the following serial ports:

e Configurable RS232 or RS485 serial port
e Configurable RS232 with GPS receiver support (for time sync)
e Ethernet 10/100 Mb/s (ACE3600 CPU 3640, CPU 3680 models)
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Description

o Two USB full speed host ports (12 Mbs) for MotoTrbo radios only (ACE3600 CPU 3680
and ACE IP Gateway only)

e One USB device port (ACE3600 CPU 3680 and ACE IP Gateway only)

Two additional plug-in ports can be added to the CPU. The following types of communication
modules are available for the plug-in ports:

e RS232

e RS485

e General radio interface (Conventional or Trunking, DPSK 1200, FSK 2400, DFM 4800)

e Ethernet 10 Mb/s

e Ethernet 10/100 Mb/s (on plug-in Port 1 only)

ACE3600 RTU Construction

The ACE3600 is available in various structures:

Frame which can accommodate a varied number and type of modules

Metal chassis which accommodates the frame, and optional radios, backup battery and
communication interfaces

Protective housing which accommodates the frame, and optional radios, backup
battery and communication interfaces (suitable for outdoor installation)

The ACE3600 frame consists of the following elements:

Plastic slots which accommodate the power supply, CPU and I/O modules, and
backplane bus motherboard

Mounting plate for attaching the plastic slots together and mounting the frame on a
wall

Backplane bus motherboard which connect the modules to each other via the signal
buses and connects the modules with operating voltages

Power junction box for AC or DC power source and ground connections

A frame can be mounted on the wall or installed in a 19” rack or customer enclosure. For
more information, see the Installation chapter below

The ACE3600 frame can include wide or narrow plastic slot units:

Wide slot unit - can hold a power supply and a CPU or up to three 1/0 modules

Narrow slot unit - can hold up to two I/O modules
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RTU Options

Description

Each RTU can include a number of options, including portable and mobile radios, and plastic
accessory boxes with interface card for communication, etc.

Housing/Mounting Type

Capacity/Options

No I/O slot frame
Basic (default) model.

Can be installed on a wall.

Power supply and CPU

Can be ordered with metal

chassis or housing options.

Can be ordered with 19"
frame metal back.

Illustration

2 1/0O slot frame

Can be installed on a wall.

Power supply and CPU,
up to 2 1/0s

Can be ordered with small
metal chassis.

3 1/O slot frame

Can be installed on a wall.

Power supply and CPU,
up to 3 1/0s

Can be ordered with metal
chassis or housing.

Can be ordered with 19"
frame metal back.

5 1/0 slot frame

Can be installed on a wall.

Power supply and CPU,
up to 5 1/0s

Can be ordered with large
metal chassis or housing.

Can be ordered with 19"
frame metal back.

7 1/0 slot frame

Can be installed on a wall.

Power supply and CPU,
up to 7 1/0s

Can be ordered with large
metal chassis or housing.
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Description

Housing/Mounting Type

Capacity/Options

Illustration

8 1/0 slot frame

Can be installed on a wall or in
19” rack/enclosure.

Power supply and CPU,
up to 8 1/0s

Can be ordered with metal
chassis option for
accessories: 6.5 or 10 Ah
Lead-Acid backup battery
1 radio; up to 4 accessory
boxes.

For all possible
combinations, see 19” Metal
Back Installation
Combinations in the
Installation chapter below.

I/0 expansion frame

2 1/O slot, 3 1/0O slot, 5 1/0 slot,
7 1/0 slot, or 8 1/0O slot

I/O expansion power supply,
I/O expansion module, up to
8 1/0s.

Can be connected to the main
RTU frame.

Can be ordered with large
metal chassis or housing.

Redundant CPU and power
supply frame

Can be installed on a wall, in
housing, or in 19”
rack/enclosure.

2 power supplies and 2
CPUs, 4 1/0s.

Can be ordered with large
metal chassis, housing or 19”
frame metal back.

Small metal chassis

Enables installation of radio,
backup battery and other
accessories.

Can be installed on a wall or in
housing.

Power supply and CPU,

up to 2 1/0s,

1 mobile/portable radio,
6.5Ah Lead-Acid backup
battery, (or 10 Ah battery
with portable radio only,)

1 accessory box can be
installed in place of the radio.

Medium metal chassis

Enables installation of radio,
backup battery and other
accessories.

Can be installed on a wall or in
housing.

Power supply and CPU,
up to 3 1/0s,

1 mobile/portable radio,
1 accessory box,

6.5 Ah Lead-Acid backup
battery
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Description

Housing/Mounting Type

Capacity/Options

Illustration

Large painted metal chassis

Enables installation of radio,
backup battery and other
accessories.

Can be installed on a wall or in
housing.

Power supply and CPU,
up to 7 1/0s,

1 accessory box,

up to 2 mobile/portable
radios,

6.5 or 10 Ah Lead-Acid
backup battery

19" frame metal back

Enables installation of radio,
backup battery and other
accessories.

Can be installed in 19” rack or
on a wall.

Power supply and CPU,

0, 3,5, or 8 1/0s, 1 radio, 6.5
or 10 Ah Lead-Acid backup
battery, and up to 4 accessory
boxes. (Not all combinations
are valid together.)

Can be ordered with ACE IP
Gateway, power supply,
radio, 6.5 or 10 Ah Lead-
Acid backup battery and up
to 2 accessory boxes.

For all possible
combinations, see 19" Metal
Back Installation
Combinations in the
Installation chapter below.

Small NEMA 4X/IP66 housing

Enables installation of radio,
backup battery and other
accessories.

Can be installed on a wall.

Power supply and CPU,
up to 3 1/0s,

1 mobile/portable radio,
1 accessory box,

6.5 Ah Lead-Acid backup
battery

Large metal NEMA 4X/IP66
housing

Enables installation of radio,
backup battery and other
accessories.

Can be installed on a wall.

Power supply and CPU,
up to 7 1/0s,

1 accessory box,

up to 2 mobile/portable
radios,

6.5 or 10 Ah Lead-Acid
backup battery

For installation instructions of each housing/mounting type, see the Installation chapter.

For information on 1/O expansion, see the I/O Expansion chapter.

For the dimensions and weight of each combination, see Appendix A: General Specifications.
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Description

For a detailed list of all ACE3600 options, see the ACE3600 price pages and ordering

information.

For a detailed description of the individual modules, see the appropriate chapter below.

RTU Components

The ACE3600 RTU can include the following components.

Component

Function

Notes

Power supply module

Converts the main AC or DC
power source to the voltages
required by the modules,
radio/modems and
accessories.

Charges the backup battery
and switches to the battery
voltage when the main power
fails (in models with
charger.)

See Power Supply Module
and Backup Battery
chapter.

CPU module

Stores and runs the user
application program, stores
data collected by the I/0
modules and communicates
with the control center, RTUs
and other devices via the
communication ports.

See CPU Module chapter.

CPU plug-in port

Enables adding various
communication ports to the
CPU modules.

See CPU Module chapter.

CPU plug-in SRAM

Provides static RAM.

See CPU Module chapter.

1/0 module

Matches between the
ACE3600 and signals of
various types/levels.
Interfaces between the
ACE3600 and the process
signals.

See 1/0 Modules chapter.

Terminal blocks (TB)

Connects the signals to the
I/0 modules.

See 1/0 Modules chapter.

Plug-in 24V DC power supply

Enables adding 24 V floating
power supplies to I/O
modules for contact
“wetting” and sensor
operation.

See 1/0 Modules chapter.
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Component

Function

Notes

I/O expansion module

Connects the 1/0 modules on
an 1/0 expansion frame to the
CPU module on the RTU’s
main frame (frame 0),
directly or via an expansion
LAN switch).

See Expansion Module
chapter.

I/O expansion power supply

Connects 12V power and
12V DO from the power
supply on the RTU’s main
frame to an I/O expansion
frame, or from one 1/0
expansion frame to another.

See Expansion Power
Supply Module chapter.

I/O expansion LAN switch

One switch enables
connection of up to seven
expansion frames to the main
frame CPU.

Two switches allow
connection of up to thirteen
expansion frames to the main
frame CPU.

See Expansion LAN Switch
chapter.

ACE IP Gateway module

Serves as a front end unit
between
ACE3600/MOSCAD RTUs
and control center SCADA
clients using TCP/IP
protocol.

See ACE IP Gateway
Module chapter.

TB holder kit

Holds Module TBs.

See 1/0 Modules chapter.

Cable with TB holder

A cable to connect signals to
the 1/0 modules.

See 1/0 Modules chapter.

Backup battery

Enables backup RTU
operation when main power
fails.

See Power Supply Module
and Backup Battery
chapter.

Radio installation kit

Mechanical support and
cables that enable installation
of radio.

See Radio Types and
Installation Kits chapter.

RS485 Connection Box

Enables connection of up to 6
devices to the RS485 port on
the CPU (2W multi-drop).

See the RS485 Connection
Box chapter.
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Component

Function

Notes

RTU to PC RS232 cable

Enables connection of the
RTU to a PC via the RS232
port.

For use of the ACE3600
Software Tools Suite (STS)
to perform operations such
as RTU configuration,
system/application,
download, monitoring, etc.
See the ACE3600 STS User
Guide.

RTU to PC Ethernet cable

Enables connection of the
RTU to a PC via the Ethernet
port.

For use of the ACE3600
Software Tools Suite (STS)
to perform operations such
as RTU configuration,
system/application,
download, monitoring, etc.
See the ACE3600 STS User
Guide.

Ethernet cable

Enables the following
connections:

1. CPU to LAN switch

2. LAN switch to expansion
frame

3. LAN switch to LAN
switch

See Expansion Module
chapter.

Ethernet cross cable

Enables the following
connections:

1. Asingle 1/0 expansion
frame directly to the RTU
main frame.

2. PC (STS) directly to one of
the CPU Ethernet ports.

See Expansion Module
chapter.

Model Optionsand Accessories
F7500 - ACE3600 System Tools Suite Software

F7600 - ACE3600 ‘C’ Toolkit Software

The full list of ACE3600 options and accessories are listed in the ACE3600 System Planner.
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Description

Product Safety and RF Exposure

Before using an ACE3600 RTU model with a radio installed, read the operating instructions
and RF exposure booklet for the specific radio contained in the product.
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INSTALLATION

General

The ACE3600 RTU is shipped from the factory with the modules and plug-in ports assembl ed.
The RTU frameisready for mounting directly on awall or in a customer's enclosure. The eight

I/O frame can be installed on a 19" rack.

Modules can be added to the slotsin aframe before or after mounting the RTU on a

i [ AVERTISSEMENT |

wall/enclosure.

1\ [warNiNG |

Installation of the ACE3600 should be
done only by authorized and qualified
service personnel in accordance with the
US National Electrical Code. Only UL
Listed parts and components will be used
for installation. Use UL Listed devices
having an environmental rating equal to
or better than the enclosure rating to
close all unfilled openings.

If the installation involves high-voltage
connections, technicians must be
specifically qualified to handle high
voltage.

This unit is intended for installation in a
Restricted Access Location for service
personnel only.

Connection of this equipment to an IT
earthing system is permitted for the IT
power system of Norway only.

INSTALLATION CODES

This device must be installed according
to the latest version of the country's
national electrical codes. For North
America, equipment must be installed in
accordance to the applicable
requirements in the US National Electrical
Code and the Canadian Electrical Code.

L'installation de I'unité ACE3600 doit étre
effectuée exclusivement par le personnel de
service autorisé et qualifié, conformément
au code national de I'électricité des Etats-
Unis. Seuls des piéces et composants
identifiés UL seront utilisés pour
I'installation. Utiliser des appareils
identifiés UL dont I'indice de protection
environnementale est égal ou supérieur a
I'indice de protection du boitier pour fermer
toutes les ouvertures non couvertes.

Dans les cas ou l'installation comporterait
des connexions haute tension, les
techniciens doivent étre spécialement
qualifiés pour travailler avec cette haute
tension.

Cette unité est congue pour étre installée
dans une zone a acces restreint pour le
personnel de service uniquement.

La connexion de cet appareil a un systéeme
informatique de mise a la masse est
uniquement autorisée pour le systeme
électrique informatique de la Norvege.

CODES D'INSTALLATION

Cet appareil doit étre installé conformément
ala plus récente version des codes
nationaux de I'électricité du pays. En
Amérique du Nord, I'équipement doit étre
installé conformément aux exigences en
vigueur dans le code national de I'électricité
des Etats-Unis et le Code canadien de
I'électricité.
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INTERCONNECTION OF UNITS

Cables for connecting RS232 and
Ethernet Interfaces to the unit must be
UL-certified type DP-1 or DP-2. (Note-
when residing in a non LPS circuit.)

OVERCURRENT PROTECTION

A readily accessible 2-pole Listed branch
circuit overcurrent protective device
rated 20 A must be incorporated in the
building wiring.

A [ CAUTION |

External wiring which connects an 1/0
module to instruments/devices may not
exceed 42.67m (140 feet).

If the ACE3600 is subject to high levels of
shock or vibration, you must take
suitable measures to reduce the
acceleration or amplitude. We
recommend that you install the ACE3600
on vibration-damping materials (for
example, rubber-metal anti-vibration
mountings).

METAL PARTS OF THE POWER SUPPLY
MAY BE VERY HOT.

After removing the power supply module
from the frame, allow the module to cool
before handling.

Installation
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INTERCONNEXION DES UNITES

Les cables pour la connexion des interfaces
RS232 et Ethernet a I'unité doivent étre
certifiés UL type DP-1 ou DP-2. (Remarque-
dans un circuit non LPS.)

PROTECTION CONTRE LA SURINTENSITE

Un appareil de protection contre les
surintensités dans le circuit de dérivation,
de 20 A et a deux péles, doit étre intégré
dans le cablage de I'édifice.

A [ MISES EN GARDE |

Le cablage externe qui permet de connecter
un module E/S aux instruments/appareils ne
doit pas dépasser 42,67 m (140 pieds).

Si le module ACE3600 est soumis a des
niveaux élevés de chocs ou de vibrations,
vous devez prendre des mesures adéquates
pour en réduire I'accélération ou I'amplitude.
Nous vous recommandons d'installer le
module ACE3600 sur une surface qui
atténue les vibrations (sur un support de
métal et caoutchouc antivibration, par
exemple).

LES PIECES METALLIQUES DE
L'ALIMENTATION PEUVENT ETRE TRES
CHAUDES.

Apreés avoir retiré le module d'alimentation
électrique, attendre que les parties
métalliques refroidissent avant
manipulation.

A TORX screwdriver is required for installation.



Mounting the ACE3600 Frame on a Wall
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Avant de percer des trous destinés a

/1 [waRNiNG |

Before drilling holes for mounting the

frame, make sure there are no electrical

wires installed inside the wall at the

holes’ location.

Installation

I'assemblage du cadre, assurez-vous qu'il
n'y aaucun cable électrique a l'intérieur du

mur ou les trous doivent se trouver.

Four holes are provided, one in each corner of the RTU frame, for wall mounting the RTU.
Figure 2-1, Figure 2-2, and Figure 2-3 show the dimensions of the various frames/metal chassis
and the distances between the holes. For convenient installation of the ACE3600 RTU on a
wall, allow an additional 6 cm (2.4") (in W, H) and 7 cm (2.75") (in D) around the plate.
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Figure 2-1 Small//Medium/Large Metal Chassis Installation Dimensions and Screw Holes

for Installation
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Figure 2-2 No I/O, 2 1/0, and 3 I/O Frame Installation Dimensions and Screw Holes for

Installation
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51/O Frame 7 1/0 Large (or Redundant) Frame

Figure 2-3 51/0 and 7 I/0O Frame Installation Dimensions and Screw Holes for
Installation

Note: The default redundant CPU and power supply frame is the same size asthe 7 1/0 frame.

The following screw mount install ation procedure should be used to install all ACE3600
frames (with or without ametal chassis) on awall, except the 8 1/0 (19") frame. For the 8 1/0
frame, see Installing the ACE3600 in a 19" Rack and Mounting the ACE3600 8 I/O Frame on a
Wall below.

Procedure 2-1 How to Mount the RTU Frame on a Wall

1) Drill four holesin the wall at the horizontal and vertical distances shown in Figure 2-1,
Figure 2-2, and Figure 2-3.

2) Insert M4 screws (not supplied) with head size DIN 7981C/ST4, 2x38mm into the holes.
3) Remove the modules from the frame.

4) Lift the RTU frame and hang over the four screws.

5) Remove the outermost modulesin order to access the screws.

6) Tighten all four screws with a screwdriver to secure the frame firmly against the wall.

7) Replace the removed modulesin their dots.

Installing the ACE3600 in a 19" Rack

The following screw mount install ation procedure should be used to install the ACE3600 8 1/0
(19") frame/ 19" frame metal back in a 19" rack unit. The redundant CPU and power supply
frame on a19" frame metal back can aso beinstalled in a 19" rack unit.

Note: The brackets for 19" rack installation are not provided with the RTU and should be
ordered separately.

Procedure 2-2 How to Mount the RTU in a 19" Rack Unit
1) Using three M4 screws supplied with kit FHN7420A, attach the metal bracket (p/n
07013005001 from kit FHN7420A) to the side of the 19" frame metal back, according to
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Installation

the desired depth of the unit on the rack. Repeat with the second bracket on the other side

of the 19" frame metal back. See Figure 2-4.

Figure 2-4 Attaching Brackets to 19" Frame - Exploded View

2) Screw one M5 screw (not supplied) into the upright of the 19" rack unit, to correspond to
the top keyhole on the metal bracket. Repeat on the opposite upright. See Figure 2-5.

19" Rack Unit
Metal Uprights

N /

B

[2]

6\

Figure 2-5 Screws for Hanging 19" Frame in Rack Unit - Exploded View



Installation

3) Align the keyholes on the brackets with the two screws on the rack metal uprights, and
hang the frame on the rack metal uprights. See Figure 2-6. Tighten the two screwsto the

uprights.
4) Toreinforcetheinstallation, add three more M5 screws (not supplied), through the

remaining three holes on the metal bracket, into the upright of the 19" rack unit. Repeat on
the opposite upright. See Figure 2-6.

/Ae’rol Uprigh’rs\
.
0
Screwsfor —
/ / Hanging >

N Screws for

0 N Reinforcement
AN

@

Figure 2-6 Installation of ACE3600 RTU 19" Frame in Rack Unit - Exploded View

Installing the ACE3600 in a 19" Rack (for RTUs Ordered before
October 2010)

The following screw mount install ation procedure should be used to install the ACE3600 8 1/0
(19") framein a19" rack, for RTUs ordered before October 2010.

Note: The brackets for 19" rack installation are not provided with the RTU and should be
ordered separately.



Installation

Procedure 2-3 How to Mount the RTU in a 19" Rack Unit

1)
2)

3)
4)

Press the small metal bracket into the slot of the larger bracket. See Figure 2-7.

Secure the two brackets together with two M5 screws (supplied), according to the desired
depth of the unit on the rack. See Figure 2-7.

Repeat steps 1-2 for the other pair of brackets.

Using the supplied two screws, attach the combined brackets to the metal upright of a 19"
rack unit. See Figure 2-7. Repeat on other side.

etal Upright °
/)/l Prg U

// \X o
° — Large Bracket
e N
0 ~ Small Bracket
/o

0 / ©
o
@p//f

/

Bracket Groove

Figure 2-7 Installation of Brackets for 19" Rack Units



Installation

5) Hang the 19" metal chassis on the brackets, so that the two teeth on the back of the metal

chassis hook onto the groove of the larger bracket. See Figure 2-8.

8 Installation of ACE3600 RTU 19" Rack- Exploded View

Figure 2

remove the two modules from the leftmost dots and the two

6) From the standard rack unit

accessories metal chassi's, no accessories

modul es from the rightmost sots. For the 19"

need to be removed. (SeeFigure 2

9.

7) Using two supplied M5 (X6) screws and a 16 cm (6.3") long screwdriver, from inside the

dot secure the 19" frame meta back to the small bracket. Repeat on the second side. See

Figure 2-8.

8) Replace any removed modulesto their dots.



Installation

Portable Radio
Accessory Boxes

Figure 2-9 Installation of ACE3600 RTU 19" Rack Accessories - General View

Mounting the ACE3600 8 I/O Frame on a Wall
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Figure 2-10 8 1/O Frame (19") Metal Back Installation Dimensions

The following screw mount installation procedure should be used to install the ACE3600 8 1/0
(19") frame on the wall. The redundant CPU and power supply frame on a 19" frame metal
back can aso beinstalled in a 19" rack unit.



Installation

Note: For the 8 1/0 slots option and the 19" frame metal back option, the brackets for wall
mount installation are included and need not be ordered separately.

Procedure 2-4 How to Mount the RTU 19" Frame Metal Back on a Wall

1
2)

3)

4)

5)

6)

Remove the CPU, Power Supply and I/O modules from the RTU frame.

Drill four holesinto the wall at the horizontal and vertical distances shown in Figure 2-10.
(If you choose to further secure the 19" frame, drill four additional four holes, at the
distances shown in Figure 2-10.)

Using two M5 screws (not supplied), secure the rectangular wall mounting bracket
(07013022001 from kit FHN7419A) to the wall, as shown in Figure 2-11. Repeat for the
second bracket.
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Figure 2-11 19" Frame Metal Back Bracket Installation

Fit the metal frame in between the two brackets, lining up the holes on the sides. (See
Figure 2-12.)

Using three supplied M4 screws, secure the left bracket to the |eft side of the frame. (See
Figure 2-12.) Using three more screws, secure the right bracket to the right side of the
frame.

If you choose to further secure the 19" frame, screw two additional M5 screws (not
supplied) into the two middle holes on the left bracket, as shown in Figure 2-12. Repeat
for the right bracket.
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Figure 2-12 19" Frame Metal Back Installation

Mounting the ACE3600 8 I/O Frameon aWall (for RTUs Ordered
before October 2010)

453 mm
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Figure 2-13 RTU Frame Metal Back Installation Dimensions

Procedure 2-5 How to Mount the RTU 19" Frame Metal Back on a Wall

The following installation procedure should be used to ingtall the 8 1/0 (19") frame on awall,
using the special wall mount brackets provided with the RTU.

1) Remove the CPU, Power Supply and I/O modules from the RTU frame.

2) Drill four holesinto the wall at the horizontal and vertical distances shown in Figure 2-13.

3) Using two supplied screws, secure the rectangular wall mounting bracket to the wall.
Repeat for the second bracket.
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Installation

4) Hang the metal chassis on brackets so that the two teeth of the metal chassis hook onto the
groove of the brackets. (See Figure 2-14.)

5) Using two M4 screws (not supplied) with head size DIN 7981C/ST4, 2x38mm screws,
secure the top and bottom of the frame to the left bracket. Repeat for the right bracket.

Figure 2-14 RTU Metal Chassis Installation

Mounting the ACE3600 NEMA 4 Housing on a Wall

The following screw mount installation procedure should be used to install ACE3600 framesin
NEMA 4 housing on awall.

For convenient installation of the ACE3600 RTU with the NEMA 4 housing, allow an
additional 6 cm (2.4") (in W, H) and 7 cm (2.75") (in D) around the housing.

Four mounting brackets are provided, one in each corner of the RTU, for wall mounting the
RTU housing (see Figure 2-15 through Figure 2-17). Figure 2-15 and Figure 2-16 show the
distances between the bracket holes.
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17.40" (4.2 cm)

20.86" (53.0 cm)
{5 oo
20.86" 17.40"
(53.0 cm) (44.2 cm)
©

Sos
Horizontal Bracket Installation Vertical Bracket Installation
Figure 2-15 Large NEMA 4 Housing - Installation Dimensions

. 12.6" (32.0 cm) ;J 16.2" (41.2 cm)

16.2"

126"
(41.2 cm) (32.0 cm)

s
Figure 2-16 Small NEMA 4 Housing - Installation Dimensions

Procedure 2-6 How to Mount the RTU NEMA 4 Housing

1)

2)

3)

Drill four holesin the wall at the horizontal and vertical distances shown in Figure 2-15
(for the large housing) and in Figure 2-16 (for the small housing.)

Using the brackets and the screws supplied in the plastic bag, fasten the mounting brackets,
either horizontally or vertically, onto the four back corners of the housing. See Figure 2-
17.

Mount the RTU onto the wall and secure with M4 screws (not supplied) with head size
DIN 7981C/ST4, 2x38mm through the bracket hole. See Figure 2-17.
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Installation

MOUNTING
BRACKET

Figure 2-17 Mounting the NEMA 4 Housing

Connecting Power and Ground

All interna electrical connections except for the main power, ground and battery are performed
in the factory and supplied with the RTU. The electrical interconnection diagrams are
provided in the Break-Fix Procedures chapter.

The procedures for the main power, ground and battery connections are provided below.
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The power and ground connections
should be performed only by qualified
and authorized service personnel. All
power and ground connections must be
in accordance with local standards and
laws.

Per UL 60950/ EN 60950, for all I/0
modules connections, the maximum
voltage should not exceed 60V DC or 30 V
AC unless it is specifically written
otherwise.

To maintain Overvoltage (Installation)
Category I, install a suitable surge
suppressor device in the branch circuit to
limit expected transients to Overvoltage
Category Il values. The limits are based
on IEC60664 and are also located in Table
2H of UL60950 (for mains = 150V, the
transient rating is 1500V; for 150V <
mains = 300V, the transient rating is
2500V; and for 300V < mains = 600V, the
transient rating is 4000V).

Installation
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Les connexions d'alimentation et de mise ala
masse doivent uniquement étre effectuées
par un personnel de service qualifié et
autorisé. Toutes les connexions
d'alimentation et de mise ala masse doivent
étre conformes aux normes et aux lois
locales.

Conformément a la norme UL 60950/EN
60950, pour toutes les connexions des
modules E/S, latension maximale ne doit
pas dépasser 60 V (c.c.) ou 30 V (c.a.) sauf
en cas d'indication écrite expresse
contraire.

Afin de maintenir une surtension
(installation) de catégorie Il, placez un
suppresseur de surtension dans le circuit de
dérivation pour limiter les transitoires
attendus a des valeurs de surtension de
catégorie Il. Les limites reposent sur la
norme IEC60664 et se retrouvent également
dans le tableau 2H de la norme UL60950
(lorsque I'alimentation secteur est de 150 V,
la puissance nominale transitoire est de
1500 V; a moins de 150 V, I'alimentation
secteur est de 300 V et la puissance
nominale transitoire est de 2 500 V; a moins
de 300 V, I'alimentation secteur est de 600 V
et la puissance nominale transitoire est de
4000 V).

Make sure that the ground wire on the user cable islong enough to reach the

grounding strip.

Connecting AC/DC Main Power

The power connection to all the ACE3600 power supply typesis viathe power junction box
located on the frame beneath the power supply slot.

) O weomim

Safety standards require that the power cable be attached to the unit at two anchor

points:
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e Anchor point 1 for all unitsisinside the power junction box. (See Figure 2-18
below.)

¢ Anchor point 2 for the basic model (No I/O Slots Frame) islocated on the right of
the power junction box. (See Figure 2-18 below.)
Anchor point 2 for all units with housing (other than No I/O Slots) isin the
housing power cable gland. (See Figure 2-22 below.)
Anchor point 2 for al other units without housing (other than No 1/0O Slots) is
near the unit’s ground strip. (See Figure 2-19 below.)

]
A\ ) S S i)
- T/ ——Q Ny

Clamp - Anchor Point

Clamp - Anchor Point
Figure 2-18 RTU on No I/O Frame — Cable Anchor Points 1 and 2

sooramams ) soramesa )

b B

© © c PleE@EE) o

1

Anchor Point 2 Clamp

Figure 2-19 RTU on Metal Chassis — Cable Anchor Point 2

Procedure 2-7 How to Connect the RTU to Main Power Source (Units with Frames and Metal
Chassis)

1) Using a screwdriver, open the power junction box cover (save the screws) and unscrew the
power terminals screws inside the power junction box.

2) Thread the user's main power cable through the two supplied clamps.
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Installation

3) Attach the wires of the user cable, according to the labels (~/0 for AC and +/- for DC.) For
the No I/O Frame, connect the ground cable to the lower wire terminals (third pair). See
Figure 2-20 and Figure 2-21.

Cable to Power Supply Power Supply
\ Cable Inlet
0k /
: !L‘!M User Power Cable

T o 0 r \/
Wire >
Terminals To"o '
i / \Anchor Point 1
Ground Cables Junction Box

Figure 2-20 RTU Power and Ground Connections - No I/O Frame Installation

Cable to Power Supply Power Supply
\ Cable Inlet

— T T
User Power Cable
o0
Wire %gug i
Terminals ° hs

Anchor Point 1

Ground Cables Junction Box

Figure 2-21 RTU Power and Ground Connections — All Other Installations

4) Passthe power cable to theright of the wire terminals inside the junction box, over the
horizontal ridge.

5) Closethefirst clamp around the user cable and screw it onto the junction box, into the hole
next to wire terminals (anchor point #1).

6) Close the second clamp and screw it onto the anchor point near the grounding strip (or on
the bottom of the plastic to the right of the junction box in case of the No I/O Slots frame.)

7) Replace the junction box cover over the junction box.
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8) Secure thejunction box cover with two saved screws.

9) For al installations except the No 1/0 frame, loosen the two screws on the grounding strip
at the bottom of the metal chassis’housing and connect the ground cabl e to the protective
ground. Tighten the screws firmly.

10) Open the door of the power supply module and pressin the cable holder downwards.

Cable
Holder Latch

=ty

Cable Holder

11) Plug the connector of the power supply cable (FKN8381A/3089004V 64 for DC,
FKN8382A/3089004V 65 for AC) into the cable inlet on the power supply module (on the
bottom of the front panel.) and rotate the cable holder upwards to secure.

Procedure 2-8 How to Connect the RTU to Main Power Source (Units with Housing)

1) Using a screwdriver, open the power junction box cover (save the screws) and unscrew the
power terminals screws inside the power junction box.

2) Insert the rubber grommet (supplied) into the threaded plastic cable gland, and placeit into
the hole on the bottom of the housing (from the outside.) (See Figure 2-22.)

3) Placethe nut into the same hole from inside the housing and screw the nut onto the cable
gland. (See Figure 2-22.)

4) Thread the user's main power cable (110/220V AC or 24-48V DC) through the cable gland
cover from below, through the cable gland, and into the housing. (See Figure 2-22.)
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RTU Housing

Cable  Cable ~—Nut
Gland Gland

| Power
Cable

Figure 2-22 RTU in NEMA 4 Housing — Cable Gland Anchor Point 2

5) Attach the wires of the user cable, according to labels (~/0 for AC and +/- for DC.) See

Figure 2-20 and Figure 2-21. For the No I/O frame, connect the ground cable to the lower
wireterminals (third pair).

6) Tighten the screws of the wire terminals and screw the wire terminals onto the junction
box.

7) Passthe power cable into the right side of the junction box, over the horizontal ridge.

8) Placethe user cable into the clamp, close the clamp and screw it onto the junction box, into
the hole next to wire terminals (anchor point #1).

9) Replace the junction box cover over the junction box.
10) Secure the junction box cover with the two saved screws.

11) For dl instalations except the No 1/0O frame, loosen two screws on the grounding strip at
the bottom of the metal chassis/housing and connect the ground cable to the protective
ground. Tighten the screws firmly.

12) Screw the top of the cable gland tightly to the cable gland to secure the cable (anchor point
#2).

13) Open the door of the power supply module and rel ease the cable holder (press downward).
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14) Plug the connector of the power supply cable (FKN8381A/3089004V 64 for DC,
FKN8382A/3089004V 65 for AC) into the cable inlet on the power supply module (on the
bottom of the front panel.) and close the cable holder.

Connecting the Expansion Power Supply to the Main Frame Power Supply

When an 1/0O Expansion frame with an I/O Expansion power supply is added to the RTU,
connect the power as follows:

Procedure 2-9 How to Connect the Expansion Power Supply to the Main Frame Power Supply

1) Using aDC power cable (FKN8559A/#3002360C26), connect the Rack Exp connector
from the power supply on the main frame to the Power In connector on the Expansion
power supply.

2) If the RTU includes more than one Expansion frame, use a DC power cable
(FKN8559A/#3002360C26), to connect the Expansion Power Out connector on the
preceding Expansion power supply to the Power In connector on the next Expansion power

supply.

N

Connecting the Backup Battery
The backup battery of ACE3600 is shipped from factory disconnected. Use this
procedure to connect the battery cable to the power supply charger.

Before connecting 1/0O Expansion frames to the main frame, make sure that the power
supplies in question meet the power requirements of the RTU. For information, see
the ACE3600 System Planner.

Before using the Lead Acid backup battery, it is strongly recommended to read the
information on the battery provided in the Power Supply Module and Backup Battery
chapter.

Lead acid batteries will self-discharge if they are stored without charging. Self-
discharge below the manufacturer's recommended voltage will result in internal
permanent damage to the battery rendering it inoperable. When this occurs, if
connected to a power supply/charger, the battery may produce excessive internal heat
and therefore deform and/or leak.
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A battery contains diluted sulfuric acid, a
toxic and corrosive substance. Avoid
any bodily contact with the leaking liquid
when handling leaking batteries and
affected parts. If the battery leaks and
the liquid inside touch the skin or
clothing, immediately wash it off with
plenty of clean water. If the liquid
splashes into eyes, immediately flush the
eyes with plenty of clean water and
consult a doctor. Sulfuric acid in the
eyes may cause loss of eyesight and acid
on the skin will cause burns.

Installation
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Une batterie contient de I'acide sulfurique
dilué, une substance toxique et corrosive.
Evitez tout contact corporel avec le liquide
lorsque vous manipulez des batteries qui
fuient et les piéces qui ont été touchées. Si
la batterie fuit et que son liquide touche la
peau ou des vétements, nettoyez
abondamment le liquide a grande eau
propre. En cas d'éclaboussures du liquide
dans les yeux, rincez immédiatement les
yeux a grande eau propre et consultez un
médecin. De I'acide sulfurique dans les yeux
peut entrainer la cécité, et I'acide sur la peau
provoquera des bralures.

Procedure 2-10 How to Connect the Backup Battery

1) Check the battery visually. If the battery looks deformed and / or you notice corrosion on
the battery terminals and / or the battery leaks, DO NOT use the battery and replace it with

anew battery.

2) Check the battery terminal voltage level before connecting it. If the battery voltageisless
than 12.5V DC, DO NOT use the battery and replace it with a charged battery that

measures a least 12.5V DC.

3) If the battery passes a visual inspection and the terminal voltage is correct, plug the battery
cable (FKN8376A/#3089927V 10) into the Battery In/Out connector on the power supply

module.

4) Fully charge the battery prior to initial use (~10 hours).

Connecting I/0O M odulesto Ground

Before operating the 1/0Os in the ACE3600, the 1/0O modules must be connected to ground.

Procedure 2-11 How to Connect an I/O Module to Ground

1) Identify the PGND pin(s) on the I/O module using the Module Block Diagram or

Connection Chartsin the relevant chapter for the I/O module type. See the symbol
next to the Protective Ground in the Module Block Diagrams.

2) If user-supplied cables are used, connect the ground wire(s) to the PGND pin(s) on the I/O
modul e and to the grounding strip at the bottom of the RTU. (See grounding stripin

Figure 2-19 above.)

3) If thewired cable braid is used, identify the ground wire(s) based on the wire color (see the
I/O Modules chapter) or the pin number printed on the wire label.
Connect the ground wire(s) from the cable braid to the PGND pin(s) on the I/O module and
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to the grounding strip at the bottom of the RTU. (See grounding strip in Figure 2-19
above.)

4) Repest steps 1-3 for the PGND wires on all 1/0 modules.

Connecting an RTU to Ground

When an RTU isingtalled, individual ground wires (from the power cable and from the PGND
pin on the 1/0 modul e cables) are connected to the grounding strip on the chassis. The
grounding strip must then be connected to the grounding point of the cabinet or 19" rack.

In an RTU with I/O expansion, the grounding strip of each frame must be connected to the
grounding point of the cabinet or 19" rack. Figure 2-23 below depicts the ground connections

of an RTU with a single expansion frame and Figure 2-24 depicts the ground connections of an
RTU with multiple expansion frames.

Main Frame

Grounding
R AR
DC T . : :
Cable| - - e :
:
- n I/O Frame
. Crossed . .
LAN Cable

Protective Ground

Figure 2-23 Ground Connections of an RTU with a Single Expansion Frame
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Main Frame
—<T N i
. — o - ExpanSIOn
: Power Cable
---------------- Ground Wire
........ LAN Cable

G

1/0 Frame #3

d

ProtectiveiGround

Figure 2-24 Ground Connections of an RTU with Multiple Expansion Frames

Connecting the Radio

A radio which is shipped in the ACE3600 is fully connected. To add aradio to the ACE3600,
use the appropriate radio installation kit. For information on radio types, radio ingtallation kits
and connections, seethe Radio Types and Installation Kits chapter.

Opening/Closing the Housing Door

The door to the small ACE3600 NEMA 4 housing is equipped with alatch or with an optional
padlock accessory. See Figure 2-25. The door to the large ACE3600 NEMA 4 housing is
equipped with two door latches or with an optional padlock accessory plusalatch. See Figure
2-26.

Procedure 2-12 How to Open and Close the Housing Door

1) To openasmall RTU housing equipped with adoor latch, turn the latch clockwise. The

2)

door will open.

To open asmall RTU housing equipped with the padlock accessory, remove the user-
supplied padlock (if one exists) and turn the padlock accessory clockwise. The door will
open.

To open alarge RTU housing equipped with two door latches, turn both latches clockwise.
The door will open.

To open alarge RTU housing equipped with the padlock accessory and alatch, remove the
user-supplied padlock (if one exists) and turn the padlock accessory and latch clockwise.
The door will open.

To close asmall RTU housing equipped with a door latch, turn the latch counterclockwise
and push the door closed until the latch clicks.

To close asmall RTU housing equipped with the padlock accessory, turn the padlock
accessory counterclockwise and push the door closed until the latch clicks. Add the user-
supplied padlock (if one exists) to lock the door.

To close alarge RTU housing equipped with two door latches, turn both latches
counterclockwise and push the door closed until the latch clicks.

To close alarge RTU housing equipped with the padlock accessory and alatch, turn the
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padlock accessory and latch counterclockwise and push the door closed until the latch

clicks. Add the user-supplied padlock (if one exists) to the padlock accessory to lock the
door.

]

Figure 2-25 Small ACE3600 NEMA 4 Housing/Housing with Padlock

N

Figure 2-26 Large ACE3600 NEMA 4 Housing/Housing with Padlock

I nstalling Accessory Box Interfaces

Cards such as R$485 interface card can be attached to the ACE3600 RTU using aplastic
accessory box. The accessory box can be attached to the 19" accessories metal chassis,
small/large metal chassis, or small/large NEMA housing.

Procedure 2-13 How to Install the Accessory Box Interface on the Metal Chassis

1) To connect the accessory box interface to the metal chassis, place the box on the metal

plate and click the two pegs on the back of the accessory box into the desired holes on the
metal chassis. See Figure 2-27.

Note: Thisfigureisfor illustration purposes only. Itisnot relevant to install al the
accessories below on the same metal chassis.
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Accessory Boxes
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Installation

Portable Radio

Baftery

Figure 2-27 Accessories Installed on a Metal Chassis

)

Mobile Radio

2) Toremove the accessory box interface from the metal chassis, insert a screwdriver into the
notch located in the snap securing the unit to the chassis. Slightly bend the snap outwards
torelease it from the dlot, and carefully pull out the unit.

19" Frame Metal Back | nstallation Combinations

The 19" frame metal back can be ordered with a variety of frames, modules, and accessories
(e.0. battery, radio, accessory box.) In certain cases, choosing a certain accessory reduces the
other options. For example, the portable radio isinstalled on the 19" frame metal back with the
No I/O Framein place of one accessory box. Likewise abattery isinstalled on the 19" frame
metal back with the No I/O Framein place of one accessory box.

For diagrams of the various combinations, see Figure 2-28 below.
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Figure 2-28 19" Frame Metal Back Installation Combinations
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POWER SUPPLY MODULE AND BACKUP BATTERY

General Description/Module Overview

The ACE3600 power supply module provides the other modules in the RTU with their
operating voltages via the motherboard bus.

The following power supply options are available:

DC power supply low-tier (10.8-16V)

DC power supply (10.8-16V) - provided by default with the ACE3600 RTU
DC power supply (18-72V)

DC power supply (18-72V) with battery charger

AC power supply- 100-240V

AC power supply- 100-240V with battery charger

Common characteristics of all power supply modules (not including the DC power supply low-
tier):

On/Off button on the front panel
Controlled auxiliary voltage outputs

Heat convection cooling (no need for fans)
Short protection outputs

Over heating protection

Status LEDs in the front panel

Power supply located on the leftmost slot of the frame, to the left of the CPU.
In aframe with both redundant CPUs and redundant power supplies, the third slot from the
left (between the primary CPU and the secondary CPU) is used by the redundant power

supply.
Input current protection fuse

Controlled power line enables centralized disabling of Electrically Energized relay outputs
in selectable DO modules.

Note: The DC power supply low-tier does not support radios that require input power other
than 10.8-16V. Do not use portable radios which require 7.5V input with this option.
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Power Supply Module and Backup Battery

Note: The low limit of the DC power supply (10.8-16V) can be configured to 10.5V. The
default is 10.8V.

Common characteristics of power supply modules with battery charger:

Automatic switchover to battery on power fail

Automatic switchover to main power on power return
Temperature compensated charging

Over-charging protection

Over-discharge protection

Battery test and diagnostics, including battery controlled discharge

Battery charging current control

Characteristics of the DC power supply low-tier:

Two auxiliary voltage outputs

Short circuit protection outputs

PS located on the leftmost slot of the frame
Overvoltage protection for CPU and 1/0s

Reverse voltage protection

Figure 3-1 below depicts a general view of the power supply.
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3
@@@@@)Q

.

f

) e = B E

This converter

exists only in AC l

or18-72VDCPS =il

Power Supply DC Power Supply Low-Tier
Figure 3-1 ACE3600 Power Supply — General View

Note: An additional power supply module for use with I/O expansion framesis described in
the Expansion Power Supply Module chapter below.

A\

CAUTION | A | MISES EN GARDE |

METAL PARTS OF THE POWER SUPPLY MAY LES PIECES METALLIQUES DE

BE VERY HOT. L'ALIMENTATION PEUVENT ETRE TRES
After removing the power supply module from CHAUDES.

the frame, allow the metal parts to cool before  Apreés avoir retiré le module d'alimentation

handling.

électrique, attendre que les parties
métalliques refroidissent avant manipulation.



Power Supply Module and Backup Battery

Figure 3-2 below depicts a detailed view of the power supply front panel.

\ ]
O (]
Indication LEDs
— On/Off Button — U
— Auxiliary Output TA——_| |
— Auxiliory Output 1B—— Il [l [ >[+~0==)
— Auxiliary Output 2A I uipn
— Auxiliory Output 2B
— 12V DO Control
— 12V Out to I/O E xpansion
—— Battery In/Out
‘ — Temperature Sensor
— ] <«— AC/DC Main Power Inpuf—1| >
7 Bl  DC Main Power Input—"] o
Power Supply DC Power Supply Low-Tier

Figure 3-2 ACE3600 Power Supply — Front Panel

ON/OFF Button

The front panel of the power supply module includes an ON/OFF button for the module.
When the power supply moduleisin the OFF state, all the power outputs except Battery
In/Out are disabled. Pressthe button for at least two seconds to change states.

v

In power supply modules equipped with a battery charger, if the power supply module
isin the OFF state, and the RTU main power is connected, the Battery In/Out is not
disabled to ensure battery charging.

If the RTU main power (AC/DC) is disconnected and the power supply module is shut
off, thereis still some current draw from the battery. Therefore, if the power supply is
to be off for along period (more than several hours), the battery should be
disconnected from the power supply in order to maintain battery capacity. To do so,
disconnect the battery cable from the Battery In/Out connector on the front panel of
the power supply module.

If main power is cut to the RTU, the power supply module remembers its previous
state (ON or OFF) and revertsto it when main power is restored.
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I nput/Output Connectors

Power Supply Module and Backup Battery

The front panel of the power supply module (not including DC power supply low-tier)

includes the following connectors.

Connector Name Description Notes
Auxiliary Output 13.8V DC (x5%) @ 20°C This output is used for powering radios,
1A User controlled power modems, €tc.
output. The output can be switched ON/OFF
Short protected. either by the user application program

or using the STS hardware test.
(Default = ON)

For more information, see the
Performing Hardware Tests section or
Application Programmer section of
ACE3600 STS User Guide.

Auxiliary Output 1B
1A

Same as Auxiliary Output

Same as Auxiliary Output 1A

Caution: Auxiliary Output 1A and 1B are

ON by default with 13.8V DC. Do NOT
plug in aradio which requires less
voltage or the radio may be damaged.

Attention : Les sorties auxiliaires 1A et 1B
sont activées par défaut avec une
alimentation de 13,8 V (c.c.). EVITEZ de
brancher dans une radio qui nécessite moins
de tension; laradio pourrait alors étre
endommagée.

Auxiliary Output DC Power Output

2A Sel ectable/programmable

3.3to9V DCor

output.
Short protected.

13.8V DC (5%) @ 20°C.
User controlled power

This output is used for powering radios,
modems, etc.

The output voltage can be set by the
user using the STS site configuration.
The output can be switched ON/OFF
either using the STS hardware test or by
the user application program. (Default =
OFF)

If both 2A and 2B are ON, they must
have the same output level. The voltage
levels of AUX2A and AUX2B arethe
same.

Auxiliary Output 2B
2A

Same as Auxiliary Output

Note: Auxiliary Output 2B can be ON
independently of 2A.

The voltage levels of AUX2A and
AUX2B are the same.

Caution: If both 2A and 2B are ON, they
must have the same output level. If
cables are connected to Auxiliary
Output 2A and 2B, they must use the
same voltage.

Attention : Si les deux sorties 2A et 2B sont
ACTIVEES, elles doivent avoir le méme niveau
de sortie. Si des cables sont connectés aux
sorties auxiliaires 2A et 2B, ils doivent utiliser
la méme tension.




Power Supply Module and Backup Battery

Connector Name

Description

Notes

12V DO Control

Control input that enables
centralized disabling of
Electricaly Energized (EE)
relay outputsin selectable
DO modules.

Input open = Relays are
disabled. (ML relaysdo not
change state)

Input shorted = Relays are
enabled.

Thisinput controls a dedicated 12V
power linethat is available to al the
dotsin theframe. Ineachrelay DO
modul e, the user can mechanically
select to power the relay coils from this
dedicated 12V power line.

For details on setting this control, see
the Module Configuration section of the
DO Relay Module chapter.

The power supplies on I/O expansion
frames can be attached via DC cable to
the power supply on the previous 1/0
expansion framein a daisy-chain
manner, or directly to the main power
supply. Inthis case, the 12V DO
control on the main power supply can
control al DO EE relaysin the entire
RTU that were configured by dip switch
for 12V DO. This enablesthe user to
inhibit all DO EE relaysin the entire
RTU simply by removing the plug from
the 12V DO control in the main power
supply.

If the main power supply does not
control al other power suppliesin the
RTU, it isrecommended to have a
single on/off to control DO relays
simultaneously.
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Connector Name Description Notes

12V Out In systems with 1/0O Pin 1- PGND
expansion, provides 12V Pin2- 12V DO
output to expansion power Pin 3- GND

supplies on expansion
frames.

Pin 4- MAIN (12V)

The power supplies on I/O expansion
frames can be attached via DC cable to
the power supply on the previous 1/0
expansion framein a daisy-chain
manner, or directly to the main power
supply. Inthis case, the main power
supply controlsthe entire RTU. This
enables the user to turn off the entire
RTU simply by turning off the main
power supply.

If the main power supply does not
control al other power suppliesin the
RTU, it isrecommended to have a
single on/off switch to control all power
supplies simultaneoudly.

Battery In/Out
(only in power
supply with charger)

Battery charger output when
the main power exists.

Backup power input from
battery when the main power
fails.

The charging voltage level is controlled
by the battery charger and is afunction
of the temperature.

Temperature Sensor | Sensor for battery (In modules with power supply and
temperature to control charger only)
charging level. For more information, see the Backup
Battery section below.
AC/DC Main Power | Cableinlet for main power The cableis part of the RTU frame

Input

cable (AC or DC)

(connected to the power junction box.)

Note: When the cable male connected is
placein thisinput, it locks the power
supply moduleinitsslot. Toremove
the power supply module, first unplug
the power input cable.
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The front panel of the DC power supply low-tier includes the following connectors.

Connector Name Description Notes
Auxiliary Output Vin=Vout This output is used for powering radios,
1A Shorted to Power IN. modems, €tc.

Auxiliary Output 1B | Vin=Vout
Shorted to Power IN. modems, €tc.

This output is used for powering radios,

10.8-16V DC Main
Power Input

cable (DC)

Cableinlet for main power The cableis part of the RTU frame

(connected to the power junction box.

placein thisinput, it locks the power
supply moduleinitsslot. Toremove
the power supply module, first unplug
the power input cable.

LEDs

The front panel of the power supply module (not including the DC power supply low-tier)
includes five indication LEDs.

LED Name | Description Status
PWR Power LED Indicates the existence of AC or DC main power in
the Main Power input.
When the power supply moduleisin the ON state -
LED ON - Green.
When the power supply module isin the OFF state,
but thereis AC or DC input or battery -
LED ON - Red.
When the power supply moduleisin the ON state
and the unit is powered from the battery -
LED isON - Orange.
When thereisno AC or DC input or battery
connected - LED OFF.
AUX1 Auxiliary Output 1 AUX1A isON - Green
LED AUX1B isON - Red
AUX1A and AUX 1B are ON — Orange
AUX2 Auxiliary Output 2 AUX2A isON - Green
LED AUX2B isON - Red
AUX2A and AUX2B are ON — Orange
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Power Supply Module and Backup Battery

LED Name | Description Status
DO Digital Output Control | Power to relaysis enabled (12V DO Control plug is
LED connected) — LED ON — Green

Fault state (12V DO Control plug is disconnected
but power to relaysis enabled) — LED ON — Red
Power to relaysisdisabled (12V DO Control plugis
disconnected) — LED OFF

BATT Battery LED No battery/thermistor - LED OFF

Battery isfully charged (charging current <20mA) -
LED ON - Green

Battery is being charged (charging current >20mA
and <600mA)- LED ON — Green/Orange Blinking
Battery is being charged (charging current >600mA)-
LED ON - Orange

Battery is discharging (battery voltage is higher than
voltage of power supply) - LED ON — Red

Power supply islimiting the battery charging current
when main power is applied - LED ON — Red

Battery charging current is stabilizing - LED ON —
Orange Blinking

When battery capacity test is being performed - LED
ON - Green Blinking.

Battery tests are performed using the STS Hardware
Test function or the user application program.

Redundant Power Supply

Redundant power supplies are used to ensure a continuous supply of the required RTU
voltages, in the event that one power supply fails. For details on the redundant power supply,
see Appendix E: CPU and Power Supply Redundancy below.

Battery Charger

Power supply modules with a battery option support a 6.5 or 10 Ah Lead-Acid battery. The
power supply automatically switches to the backup battery as a 12V DC power source for the
RTU and communications when the main AC or DC power source fails.

Power supply modules with a12 VDC smart battery charger option charge the backup battery
when not in use, and protect the battery from over-discharge. The charger performs battery
tests/diagnostics, including controlled battery discharge, when requested by the user. If the
battery isfailed, the charger will not charge it and will send afailed status signal to the CPU.
If the battery is remotely located, long battery cables can be used.

39



Power Supply Module and Backup Battery

The 12V DC power supply and 12V DC power supply low-tier do not include a battery option.

Charging the Battery

The charging voltage of the Lead-Acid battery is controlled by the charger as a function of the
battery temperature. The charging profile is set to comply with the temperature-compensated
float-voltage of the ACE3600 battery.

Diagnostics

A battery test can be performed on the Lead-Acid battery, either from the ACE3600 STS
Hardware Test utility or from the user application program. The battery test includes disabling
the battery charger, discharging the battery and measuring the capacitance. For more
information, see the Hardware Test section or the Creating a User Application section of the
ACE3600 STS User Guide.

It is recommended to run a battery capacity test once per month (for more exact
results perform at +10° to +30°C), and a charge level test once per day. The capacity
test lowers the main DC to a safety net level (~12V) so that the battery will be
activated. The battery is heavily loaded for ~45 seconds, the power supply LED
blinks green, and the battery capacity is measured. If the capacity is below the
manufacturer recommended level, the battery should be replaced with anew one.
(See Replacing the Backup Battery below.) Note that the capacity test isonly
available for the battery types supplied by Motorola.

The results of the battery capacity test can be:

e Battery OK
e Battery needs to be replaced
e Test blocked - bad environment
The battery capacity test will be blocked under the following conditions:

1. If the battery is discharging (battery is main power source of RTU),
2. If the battery or thermistor is disconnected,

3. If the battery temperature is outside the specified range,

4. If the battery typeis not properly configured,

5. If the battery is not fully loaded.

For test accuracy, al heavy current consumers should be turned off. In the Hardware Test, the
user should freeze the power supply before performing the battery capacity test.
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Connecting the Power Supply to a Power Source

The power supply can be connected to an AC or DC power source. The DC power supply
low-tier can be connected to a DC power source only.

The expansion power supply module is connected to another ACE3600 power supply using a
DC power cable (FKN8559A/#3002360C26).

For instructions on connecting the power supply to a power source, see the Power and Ground
Connections section of the Installation chapter above.

9 IMPORTANT

All power and ground connections must be in accordance with local standards and
laws.
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Power Supply Module Specifications

The following charts detail the specifications of the various power supply modules. For
specifications of the power supply module used with I/0O expansion frames, see the Expansion
Power Supply Module chapter below.

12V DC Power Supply Module (Default)

Input Voltage DC10.8-16 V
Thelow limit of the DC power supply (10.8-16V) can be configured to 10.5V.
The default is 10.8.

Outputs Motherboard connector (to CPU and I/0O modules): equal to input voltage, max.
4A
AUX1A/AUX1B: equal to input voltage, max. 8 A, on/off controlled by user
program
AUX2A/AUX2B (configurable): equal to input voltage (default), max. 8A,
or 3.3, 5, 7.5, 9V DC £10%, max. 2.5A, on/off (default) controlled by user
program
Note: max. 8 A total current consumption from all outputs

No Load Power Max. 50 mA

Consumption

Diagnostic LEDs

Status LED for: input voltage, AUX1 and AUX2 outputs, 12V control for DO
modules

Input Protection

Internal line fuse, replaceable

Output Protection

AUX2A/B short circuit, automatic recovery on 3.3, 5, 7.5, 9V

Dimensions

566 mmW x 225 mmH x 180 mmD (22" W x 8.7' Hx 7.1" D)

Weight

Approx. 0.43Kg (0.95 Lb)

12V DC Low-Tier Power Supply Module

Input voltage

10.8-16 V DC

Outputs

Motherboard connector (to CPU and I/O modules): The same as input voltage /
max. 4 A

AUX1A/AUX1B: equal to input voltage max. 8A

Note: max. 8 A total current consumption from all outputs

Input Protection

Internal line fuse, replaceable

Dimensions

56 mmW x 225 mmH x 180 mmD (2.2" W x 8.7" Hx 7.1" D)

Weight

Approx. 0.43Kg (0.95 Lb)

Specifications subject to change without notice.
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18-72V DC Power Supply Modules

Input Voltage 18-72V DC

Total Power 18-72V DC Max. 60 W continuous; max. 105 W peak @ 25% duty cycle

Outputs Motherboard connector (to CPU and I/0 modules): 13.2 V DC £20%, max. 4 A
AUX1A/AUX1B: 13.2V DC £20%, max. 8 A, on/off controlled by user
program
AUX2A/AUX2B (configurable): equal to AUX1A/AUX1B voltage, max. 8 A,
or 3.3, 5, 7.5, 9V DC £10%, max. 2.5A, on/off (default) controlled by user
program
Note: max. 8 A total current consumption from all outputs

Battery Charger 12V Lead Acid battery charger (in PS model with charger)

Automatic charging of 6.5 or 10 Ah backup battery, battery temperature sensing,
overcharging protection, battery capacity test and diagnostics, automatic battery
switch-over

Diagnostic LEDs

Status LED for: input voltage, AUX1 and AUX2 outputs, 12 V Control DO for
DO modules, and battery

No Load Power Max. 250 mA
Consumption
Efficiency 80% typical, 76% with full load

Inrush Current

10 A maximum, for 2 mSec. Max, cold start at 25°C

Protection

Internal line input fuse (replaceable), short circuit automatic recover

Output Protection

AUX2A/B short circuit, automatic recovery on 3.3, 5, 7.5, 9V

Insulation Input to case: 500 V DC, input to output 500 V DC
Dimensions 56 mmW x 225 mmH x 180 mmD (2.2" W x 8.7 Hx 7.1" D)
Weight Approx. 1Kg (2.2 Lb)

Specifications subject to change without notice.
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AC Power Supply Module

Input voltage

100-240 V AC, 50/60 Hz
100-240 V AC, 50/60 Hz with 12V smart battery charger

Total Power

Maximum 60 W continuous; maximum 105 W peak @ 25% duty cycle

Outputs

Motherboard connector (to CPU and I/0 modules): 13.2 V DC +£20%, max. 4 A
AUX1A/AUX1B: 13.2V DC £20%, max. 8 A, on/off controlled by user
program

AUX2A/AUX2B (configurable): equal to AUX1A/AUX1B voltage, max. 8 A,
or 3.3, 5, 7.5, 9V DC £10%, max. 2.5A, on/off (default) controlled by user
program

Note: max. 8 A total current consumption from all outputs

Battery Charger

12V Lead Acid battery charger (in PS with charger)

Automatic charging of 6.5 or 10 Ah backup battery, battery temperature sensing,
overcharging protection, battery capacity test and diagnostics, automatic battery
switch-over

Diagnostic LEDs

Status LED for: input voltage, AUX1 and AUX2 outputs, 12V Control for DO
modul es, and battery

No Load Power 130mA @220V AC
Consumption
Efficiency 80% typical @230V AC, 76% typical @115V AC (full load)

Inrush Current

25 A maximum, for 2 mSec. Max, cold start at 25°C

Power Factor

0.98 typical at 230V AC, 0.99 typical at 115V AC

Protection

Internal line fuse, replaceable

Output Protection

AUX2A/B short circuit, automatic recovery on 3.3,5, 7.5, 9V

Insulation Input to case: 1500 V AC, input to output: 3000V AC
Dimensions 566 mmW x 225 mmH x 180 mmD (22" W x 87" Hx 7.1" D)
Weight Approx. 1kg (2.2 Ib)

Specifications subject to change without notice.
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Backup Battery

Overview

Power Supply Module and Backup Battery

The ACE3600 backup 12V Lead-Acid battery provides backup for the main input power. The
battery is available in two capacities: 6.5 Ah and 10 Ah. Switching from main input power to
the battery and charging of the battery is performed by the ACE3600 power supply module.

Sealed Lead Acid technology batteries can be recharged and discharged at a temperature range
of -30° to +60°C. Storage and operating temperatures affect the battery capacity and lifespan.
ACE3600 power supply modules include a special charging power supply designed to fit the
specific temperature-compensated fl oat-voltage-charging curve of the battery.

AI CAUTION |

Lead Acid batteries will self-discharge if they
are stored without charging. Self-discharge
below the manufacturer's recommended
voltage will result in internal permanent
damage to the battery rendering it inoperable.
When this occurs, if connected to a power
supply/charger, the battery may produce
excessive internal heat and therefore deform
and/or leak.

The batteries are shipped disconnected from
the power supply/charger. To ensure that
there are no battery problems on your
ACE3600 project, each Lead Acid battery
MUST be fully charged and checked before
connecting it to the ACE3600 power
supply/charger. To verify that the battery is fit
for use, measure the BATTERY OPEN
CIRCUIT voltage (when the battery is not
connected to the power supply/charger) with a
digital voltmeter. If the battery voltage is less
than 12.5V DC, DO NOT use the battery and
replace it with a new ACE3600 battery that
measures more than 12.5V DC.

Before transporting the battery, read and
follow all safety information located on the
battery case.

If the RTU main power (AC/DC) is
disconnected and the power supply module is
shut off, disconnect the battery from the
power supply to maintain battery capacity.

A [MISES EN GARDE |

Les batteries au plomb se déchargeront d'elles-
mémes si elles sont entreposées sans étre
chargées. Une autodécharge inférieure a la
tension recommandée par le fabricant causera
des dommages internes permanents a la batterie,
rendant cette derniére inutilisable. Lorsque cela
se produit, la batterie risque de produire une
chaleur interne excessive et, par conséquent, se
déformer ou fuir si elle connectée au module
d'alimentation/chargeur.

Les batteries sont expédiées déconnectées du
module d'alimentation/chargeur. Pour éviter les
problémes de batterie sur votre projet ACE3600,
chaque batterie au plomb DOIT étre entierement
chargée et vérifiée avant d'étre connectée au
module d'alimentation/chargeur ACE3600. Pour
vérifier si la batterie peut étre utilisée, mesurez la
tension en CIRCUIT OUVERT DE LA BATTERIE
(lorsque la batterie n'est pas connectée au
module d'alimentation/chargeur) avec un
voltmétre numérique. Si la tension de la batterie
est inférieure & 12,5V (c.c.), N'UTILISEZ PAS la
batterie et remplacez-la par une nouvelle batterie
ACE3600 dont la tension est supérieure a 12,5V
(c.c).

Avant de transporter la batterie, lisez et suivez
tous les renseignements relatifs a la sécurité
situés sur son bottier.

Si I'alimentation principale RTU (c.a./c.c.) est
coupée et que le module d'alimentation est
éteint, déconnectez la batterie du module
d'alimentation pour conserver sa capacité.
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Power Supply Module and Backup Battery

ACE3600 batteries are shipped from the factory tested, fully charged and with alabel
stating the next time it should be recharged when stored at temperatures of 30°C or
less.

Motorola battery warranty is valid only when the battery is charged with the original
Motorola ACE3600 charging power supplies. Use of any other power supply/charger
will void the battery warranty.

Under various state or local laws, the batteries must be recycled or disposed of
properly and cannot be disposed of in landfills or incinerators. Environmental
protection regulations classify used Lead Acid batteries as hazardous waste, unless
certain exemptions apply. Consideration should be given to the methods of collecting,
labeling, handling and shipping used Lead Acid batteries. Please consult the
environmental protection authority for specific legal requirements and for recycling
optionsin your country/area.

Backup Battery Storage, Lifespan, Inspection and Replacement

The manufacturer’ s recommendations for handling during each of the battery’s life stages are:

e Transportation:

Batteries must be handled with care to prevent falls, impact, short circuit or exposure
to high temperatures and fire.

e Battery Storage:

Storage of batteries in awarehouse requires a periodic recharge. The time between
these recharge cycles depends upon the storage temperature. The minimum open
circuit voltage allowed on the battery before recharging is 12.42 V, which represents
remaining capacity of approximately 30%. Thereforeit is recommended to perform a
full charging cycle every few months depending upon the storage temperature of the
battery. Please refer to Table 3-1 to determine the suggested maximal period between
recharge cycles that suits the actual storage conditions. Improper storage may cause
deep discharge of the battery, which might cause degradation of the battery operating
life and lower the actual delivered capacity. Maotorola performs a periodic full charge
cycle procedure on stored batteries and afinal full charge operation prior to shipment.

o Lifespan:

The average temperature of the battery environment affects the lifespan of batteries
installed in the field. Please refer to the battery vendor information at the following
website:

(Sonnenschein A512/6.5S and A512/10S): http://www.sonnenschein.org/A500.htm
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e Inspection and Replacement:

Power Supply Module and Backup Battery

It isimportant to inspect the batteries periodically (recommended every 6-12 month)
and replace any battery that has corrosion on the leads or it is deformed or leaks. Such
a battery should be disposed according to the local environmental laws. To assure the
battery availability and proper operation, the battery should be replaced at the end of
its lifespan (approximately 30% capacity) even if it is still functional. Measure the
battery open circuit voltage using adigital voltmeter as described above. Please note
that using a battery beyond its lifespan period may cause a battery heating, |eakage

and/or deformation.

Table 3-1: Recommended Time between Periodic Battery Recharge vs. Storage Temperature

Average Storage Recharge Interval
Temp (°C) (Months)
25 12
45 4
60

Replacing the Backup Battery
A

A battery contains diluted sulfuric acid, a toxic
and corrosive substance. Avoid any bodily
contact with the leaking liquid when handling
leaking batteries and affected parts. If the
battery leaks and the liquid inside touch the
skin or clothing, immediately wash it off with
plenty of clean water. If the liquid splashes
into eyes, immediately flush the eyes with
plenty of clean water and consult a doctor.
Sulfuric acid in the eyes may cause loss of
eyesight and acid on the skin will cause
burns.

i [ AVERTISSEMENT |

Une batterie contient de I'acide sulfurique
dilué, une substance toxique et corrosive.
Evitez tout contact corporel avec le liquide
lorsque vous manipulez des batteries qui
fuient et les piéces qui ont été touchées. Si la
batterie fuit et que son liquide touche la peau
ou des vétements, nettoyez abondamment le
liquide a grande eau propre. En cas
d'éclaboussures du liquide dans les yeux,
rincez immédiatement les yeux a grande eau
propre et consultez un médecin. De l'acide
sulfurique dans les yeux peut entrainer la
CEcité, et I'acide sur la peau provoquera des
brilures.

Procedure 3-1 How to Replace the Lead Acid Backup Battery

To replace the Lead-Acid backup battery, follow the procedure bel ow.

1) Disconnect the battery cable from the Battery connector of the power supply (see

Figure 3-2) and from the battery.

2) Unscrew the battery holders (two screws in the small battery and four screwsin the
large battery) with the attached battery temperature sensor. (See Figure 3-3 below.)
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4)

5)

6)

7)
8)

9)

Power Supply Module and Backup Battery

Figure 3-3 Backup Batteries — Exploded View

Remove the old battery from the RTU.

Check the replacement battery visually. If the battery looks deformed, if you notice
corrosion on the battery terminals, or the battery leaks, DO NOT use the replacement
battery; get another replacement battery.

Check the replacement battery terminal voltage level before connecting it. If the
battery voltageisless than 12.42V DC, DO NOT use the battery and replace it.

If the replacement battery passed the visual inspection and the terminal voltageis
satisfactory, put the battery into place on the RTU and screw in the battery holders.

Connect the battery cable to the battery terminals in the correct polarity.

Connect the battery cable to the Battery In/Out connector on the front panel of the
power supply module.

Recharge the replacement battery for 10 hours to be fully charged.
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CPU MODULE

General Description

The main element of the ACE3600 is the CPU module. It controls the 1/0 modules, processes
the gathered data and communicates with the outside world.

The core of the module is Freescale' s MPC8270 32-bit microprocessor which has extended
communication capabilities, high speed core, DMA and floating point cal culation support.
The modul e includes on-board memory, communication ports, 1/0 businterface and other
circuits. The firmware is based on Wind River’s VxWorks operating system.

Module Location: The CPU is aremovable module located in a dedicated slot in the RTU
rack. The CPU module must be plugged into the wide slot to the right of the Power Supply
module. (Inserting the module in the wrong slot will not cause any damage to the CPU.)

For information on the location and arrangement of CPUs in the redundant CPU and power
supply frame, see Appendix E: CPU and Power Supply Redundancy below.)

Figure 4-1 provides a general view of the ACE3600 CPU (Models 36107, 3640, and 3680).

0:06°0:0-0°0:0-0°

000°

0:0:0:0: 0P0:0.0°0:0°0-0P 0:0- 0P 0:0-0°0:0.0°0:0° 0:0: 0:0:02

I o000

UV

Model 3610 Model 3640 Model 3680
Figure 4-1 ACE3600 CPU — General View

* The CPU 3610 model has been discontinued.
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CPU Module

The CPU panel includes status L EDs, user LEDs, communication port LEDs, two pushbuttons,
and communication ports. The panel is covered by the module door.

Figure 4-2 provides a detailed view of the CPU front panel.

LEDs

Port
LEDs

User
LEDs

\T-
—1E :;19 —Pushbuttons
CPU Stafus —F——= [[=
=< i—Host USB 1,2 Type A (Model 3680)
2| T<flPugdn 1+
—— 50 Serial 1
S i serial 2
S|[El« Il Ethemet 1(Model 3640, 3680)
<[]« it Device USB 1 Type B (Model 3680)
A |« ff—Plug-in 2
I Ni= e
*QOptional

Figure 4-2 ACE3600 CPU (Models 3610/3640/3680) — Front Panel

Front Pand

Communication Ports

The CPU module includes several communication ports:

On Board ports.

USB Host /2 (HU1/HU2) - USB Type A host full speed ports for MDLC over IP
communication viathe MotoTrbo digital mode radio system (up to two radios
attached to two USB host ports at one time). No USB devices or USB Hubs other than
MotoTrbo radios are supported.

Serial 1 (SI1) — RS232/R$485 serial port (configurable)
Seria 2 (S12) — RS232 serial port
Ethernet (Ethl) - 10/100BaseT Ethernet port (CPU 3640 or 3680 only)

DU1 — USB device port, Type B connector (for connection to the STS PC)
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CPU Module

e Internal Ethernet port (Int 1) — Internal 100 Mb Ethernet port, (for communication
between dual redundant CPUs) (CPU 3680 only)

Plug-in port bays, where different types of ports can be installed:

e Plug-inl (PI1) —fits RS232, RS485, 10 MB Ethernet, 10/100 MB Ethernet, or Radio
Modem Plug-in option

e Plug-in 2 (PI2) —fits RS232, R$485, 10 MB Ethernet, or Radio Modem Plug-in port
option.

For the detailed specifications of each port, see CPU 3640 M odul e Specifications and CPU
3680 Module Specifications below. For information on the cables and connectors, see
Appendix C.

The ACE3600 Ethernet port performs an Auto-Negotiation procedure whenever a
peer device connection is detected at a 10/100 Mbps Ethernet port.. The Auto-
Negotiation procedure guarantees that the speeds of ACE3600 and peer Ethernet ports
will match, whether or not the peer supports Auto-Negotiation. If the peer supports
Auto-Negotiation, the duplex of ACE3600 and the peer Ethernet ports aso match.

It is recommended to configure the Ethernet port of the device connected to the
ACE3600 Ethernet port (e.g. switch, etc.) to Auto-Negotiation mode. Thiswill
guarantee afull match of speed and duplex between the ACE3600 and the peer device
Ethernet ports. If the peer device Ethernet port does not support Auto-Negotiation,
set the duplex of the peer to half duplex to avoid the duplex mismatch problem.

Peer Ethernet Port Mode
Auto 100 Mbs 100 Mbs 10 Mbs 10 Mbs
Full Duplex | Half Duplex | Full Duplex | Half Duplex
Speed Match
with v v v v v
ACE3600
Duplex Match
with W X W X o
ACE3600

The CPU module includes a buzzer (audio indication), which is used to indicate task
completion (such as end of download/upload, restart etc.) and can also be controlled from the
user application program.




CPU Module

Pushbuttons

LEDs

The CPU includes two pushbuttons on the front panel, PB1 and PB2.

These pushbuttons are used for activating and testing the modules LED, restarting the unit,
erasing the user Flash memory and activating memory test. Table 4-2 describes the
pushbuttons functionality.

The pushbuttons can also be monitored by the user application program (when it is running)
for the application purposes.

The CPU includes CPU status LEDs, port status LEDs, and user LEDs. Some of the LEDs are
single color (green) and some are bicolor LEDs (red, green or orange).

Status LEDS indicate the CPU status in startup (boot), run-time or when thereis afailure. The
communication LEDs are used to indicate the communication port status. The user LEDs can
be used by the user application program. Note that during startup or failure, the
communication and user LEDs are used to indicate various situations. Table 4-4 details the
LEDs functionality.

CPU Memory

The ACE3600 CPU includes Flash, SDRAM, and optional SRAM Plug-in memory.
The Flash stores the firmware, the user application program, and the user data.
The SDRAM memory stores the temporary data.

The optional SRAM memory expansion is used for logging user data. The SRAM datais
retained using an on-board rechargeable lithium battery. See Backup Battery for SRAM and
RTC for more information.

The size of the CPU memory is determined by the model as shown in the table below.

Table 4-1 ACE3600 CPU Memory

Model 3640 Model 3680
Flash memory 16 MB 32 MB
SDRAM 32 MB 128 MB
memory:
User Flash: 3MB 19 MB
User SDRAM: 10MB 100 MB
SRAM Plug-In 4MB 4MB
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CPU Module

Real Time Clock (RTC)

The CPU includes alow drift RTC. The date and time are retained using an on-board
rechargeabl e lithium battery.

The CPU date and time can be set using the ACE3600 STS. The CPU can aso be
synchronized with other RTUs in the system, using the system clock. For more information,
see the Setting/Getting a Site’s Date and Time section or the Creating a User Application
section of the ACE3600 STS User Guide.

Backup Battery for SRAM and RTC

The CPU module includes a rechargeable lithium battery that provides backup power and data
retention for the SRAM and RTC.

The lithium battery is located on the CPU board and cannot be replaced.

Typically, the battery in the CPU 3680 will retain the SRAM data and RTC for 40 continuous
days, and the battery in the CPU 3640/3610 will retain the SRAM dataand RTC for 60
continuous days, without power and no Lead-Acid backup battery. When the SRAM optionis
not used, the Lithium battery will keep the Real Time Clock running for alonger period of
time.

CPU with Security

In an ACE3600 system with security, the CPU 3680 has a dedicated security hardware
repository. Backup power and data retention for this repository is also provided by the
rechargeabl e lithium battery.

For more information on the security repository, see the ACE3600 Advanced System Security
User Guide.

Redundant CPU

CPU redundancy (ACE3680 only) ensures continuous RTU operation if one CPU fails. For
details on the redundant CPU, see Appendix E: CPU and Power Supply Redundancy below.

CPU Firmware and Operation M odes

The CPU firmware is a real-time multitasking operating system, based on the Wind River
VxWorks OS. The CPU shipped from the factory with the most recent firmware version, and
it can be updated/replaced using aremote or local connection. Downloading firmware updates
isperformed using the STS. (See Downloading to a Site in the ACE3600 STS manual.) If the
new firmware download stops or fails, the CPU will restart with the existing firmware.
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CPU Module

Power-up and Restart

The CPU requires DC voltage provided by the power supply module via the motherboard
(when the PS switch is ON). The CPU will power-up and restart in the range of 10.8V to 16V
DC. During power-up, the processor performs fast memory tests, initiates the RTU and starts
the user program (if one was downloaded). The end of the power-up sequence is indicated by
the buzzer. The length of time from the beginning of CPU power-up until the user program
starts running is approximately 10-15 seconds.

It is possible to perform a comprehensive memory test during power-up by pressing push-
button PB1 for few seconds while switching the power supply from OFF to ON. In this case
the power-up period is about 30-35 seconds long.

If the startup fails, the RTU will freeze (boot sequence stops), the PWR LED will blink and
the four indicator LEDs (see LEDs Location in Table 4-3) will blink seven times. The four
LEDswill then display the failure error in binary code, as described in Table 4-3.

Restart after Firmware Download
The RTU will restart after downloading system firmware. If the firmware isfaulty or the
firmware download failed, the RTU, if protected by the Safe Firmware Download feature, will
restart and roll back to the previous firmware version. A failure message will appear in the
STS Downloader screen. For information on using the Safe Firmware Download feature, see
the Safe Firmware Download section of the ACE3600 STS Advanced Features manual .

Restart after Configuration Download
The RTU will restart after downloading a site configuration. For information on downloading
to the RTU, see the Operation chapter of the ACE3600 STS User Guide.

If the RTU failsto restart after the user-defined site configuration was downloaded, a unique
LED display (in the range of the PI1-TX and SI2-RX LEDs) and a series of buzzer tones will
follow. The RST LED will turn RED and the RTU will restart itself with the previous “ good”
configuration. The following message will appear in the RTU Error Logger “Configuration
file was deleted due to failure in startup. Rolling back to the last configuration file”. Errors
can be retrieved from the RTU using the ACE3600 STS Error Logger utility.

If the startup succeeds after configuration download but has errors, these errors are reported in
the RTU Error Logger. Itis, therefore, recommended to check for errors after downloading a

configuration file to the RTU. Errors can be retrieved from the RTU using the ACE3600 STS
Error Logger utility.

For information on retrieving errors from the RTU Error Logger, see the Operation chapter of
the ACE3600 STS User Guide.

Restart after Erase Flash

After the User Flash is erased, the RTU will restart successfully with the default site
configuration.



CPU Module

Power-down

When the voltage provided to the CPU modul e drops below the minimum level, the CPU will
shut down in an orderly fashion. Thislevel isconfigurable for all power supply modules other
than the 12V DC power supply low-tier. See the ‘Minimum DC operation voltage' parameter
in Appendix A: Site Configuration Parameters of the ACE3600 STS User Guide.

CPU Status and Diagnostics

The CPU status isindicated on the front panel LED. Detailed CPU status and diagnostics
information can be retrieved from the modul e using the CPU Hardware Test utility. For more
details, see the Hardware Test section of the ACE3600 STS User Guide.

CPU Warningsand Errors

CPU warnings and errors are logged in the CPU memory to indicate issues or errors during
power-up, restart, user application program execution and other modes of CPU operation. The
existence of CPU warnings and errors are indicated in the ERR LED on the front panel of the
module. Green indicates a message, orange indicates awarning and red indicates an error.

The CPU error logger information can be retrieved using the STS Error Logger utility. For
more details, see the Error Logger section of the ACE3600 STS User Guide.

CPU Serial Number

Each CPU has a unique serial number. This number is printed on alabel on the side of the
CPU module front panel. The serial number can be read using the STS Hardware. For more
information, see the Hardware Test section of the ACE3600 STS User Guide.

Connecting Plug-In Portsto the CPU Module

In general, the plug-in ports are ordered as options with the RTU and areinstalled in the
factory. However, it isalso possible to add plug-in ports to the CPU after it is shipped from
the factory. Several plug-in ports are available. See Communication Ports above.

Note: A TORX screwdriver is required for installation of the plug-in ports.



Figure 4-3 depicts a plug-in port board attached to the ACE3600 CPU module.
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Figure 4-3 Plug-In Port in CPU Module

Procedure 4-1 describes how to connect a plug-in port to the CPU.

Procedure 4-1 How to Connect a Plug-in Port to the CPU

1) Remove the CPU module from the RTU.

2) Remove the cover from the desired opening on the front panel.

3) Connect two supporting pins with screws to the plug-in port.

CPU Module

4) Place the plug-in board with the RJ-45 connector facing the panel. Carefully insert the

plug-in board connector into the appropriate connector on the CPU board.
For Ethernet 10/100 MB, use the J14 connector on the CPU (Plug-in 1 only.)
For al other plug-in ports, use the J5 (Plug-in 1) or J6 (plug-in 2) connector.

5) Connect the two supporting pins with screws to the other side of the CPU board.

6) Replace the CPU modulein the dlot.



CPU Module

Connecting SRAM Expansion Memory to the CPU M odule

In general the plug-in SRAM is ordered as an option with the RTU and isinstalled in the

factory. However, it is aso possible to add plug-in SRAM to the CPU after it is shipped from
the factory.

Note: A TORX screwdriver is required for installation of the SRAM.

Figure 4-4 depicts the user SRAM Plug-in memory in the ACE3600 CPU module.
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Figure 4-4 SRAM Expansion in CPU Module

Procedure 4-3 describes how to connect a plug-in SRAM memory card to the CPU.
Procedure 4-2 How to Connect a Plug-in SRAM Memory Card to the CPU

1) Remove the CPU module from the RTU.

2) Remove the cover from the connector marked P12 on the CPU board.

3) Placethe plug-in SRAM memory card with the connector facing the panel. Carefully
insert the plug-in board connector into the connector on the CPU board.

4) Secure the memory card to the CPU board with the supplied screw.
5) Replace the CPU modulein the dlot.



CPU Module

Pushbutton Functionality

The table below describes the use of the two pushbuttons in various scenarios, during power-
up and run-time. To press a pushbutton during startup, first press the pushbutton(s), then turn
on the RTU using the On/Off switch on the front panel. Keep the pushbutton(s) depressed for
the required number of seconds, as specified in the scenarios below.

Table 4-2 ACE3600 Pushbutton Functionality

Scenario Trigger Action

LEDs Test During run-time, pressPB1 | All the LEDS on the CPU and I/O modules
for five or more consecutive | will belit until let go of PB1 and then
seconds (but less than 30). returned to their previous states.

RTU Restart During run-time, pressPB1 | All the LEDswill belit. Then al the LEDs
for 30 consecutive seconds. | will blink once.

The buzzer will buzz several short beeps.
(If PBlisreleased during thistime the
restart will not be performed.)

At the long beep, release PB1 and the RTU
will restart (and the buzzer will buzz.)

Turn LEDsON | During run-time, pressPB1 | Those LEDs which are currently active

for one second. will be turned on for a period of time
(configured in the RTU configuration
using the STS.)
RAM Test During startup, press PB1. A detailed memory test of SDRAM and

SRAM plug-in is performed.

- At the beginning of the RAM tegt, the
four indicator LEDs (see LEDs Location in
Table 4-3) will blink three times. During
the RAM test, the LEDs may blink or be
lit.

If the RAM test succeeds, the four LEDs
will blink three times and turn off and the
restart sequence will continue.

If the RAM test fails, the RTU will freeze
(restart sequence stops), the PWR LED
will blink and the four LEDs will blink
seventimes. Thefailure error code will
then be displayed on the LEDs, in binary
code, as described in Table 4-3.

- To exit/abort the RAM test in the middle,
restart the RTU using the On/Off switch
on the front panel.
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CPU Module

Scenario Trigger Action

Erase User During startup, press both All the user Flash memory content

Flash PB1 and PB2 excluding logging files (files tagged as
simultaneously until the datalogging files) is erased, including the
buzzer buzzes five times site configuration, user application
quickly, then continuously programs, user tables, etc.
for three seconds.

Bootstrap During startup, press PB2 The RTU will start up in diagnostic mode.

continuoudly for five
seconds.

Note: Before initiating
bootstrap, the CPU must be
connected directly to the
STS PC in standalone mode.
No other components can be
on the network which might
create a conflict with the
default |P address.

Communication with the RTU isfor
diagnostic purposes only (Error Logger/
SW Diagnostics.) Y ou cannot download
to the RTU and no application will run.

If the bootstrap fails, the four indicator
LEDs (see LEDs Location in Table 4-3)
will display the failure error in binary
code, as described in Table 4-3.

Table 4-3 ACE3600 Failure — Error Code Display on LEDs

LEDs Location

Description

00° 00

Ethernet LEDs
in CPU3640

On CPU 3640/3680,
the four LEDs begin

with the group

marked E1, as above.

LED Error Code

ERR Code 1 &
ERR Code 2
ERR Code 3 o
ERR Code 4 o
ERR Code 6 o

ERR Code 1 = Error in Flash

ERR Code 2 = Error in SDRAM

ERR Code 3 = Error in SRAM

ERR Code 4 = Unableto boot.
Corrupted bootstrap.

ERR Code 6 = Low voltage under 12V

Where OFF LED ='0’;

ON LED="'1 (very fastblink,
almost

continuous);
The highest LED is the most significant.
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CPU LEDsBehavior
The table below describes the behavior of the LEDs on the CPU module.

Table 4-4 ACE3600 CPU LEDs Behavior

CPU Module

LED Name | Description Status
PWR Power LED Flashing Red — Power exists; CPU FPGA not
Bicolor LED (Red, Green) |oaded.
Green — Power exists; CPU isrunning from a
recognized power supply (one of the six
power supply options.)
Red — Failure on power-up. CPU isrunning
from an unrecognized power supply.
ERR Error Logger Status LED OFF — No new errors or warnings.
Bicolor LED (Red, Green) Green — New message |ogged.
Orange — New warning logged.
Red — New error logged.
Note: In systems with 1/0O expansion, the ERR
LED can indicate an error in either the main
or expansion frame.
RST Reset LED Green — On startup
Bicolor LED (Red, Green) OFF — Successful power-up or restart.
Red — Power-up or restart failed.
APPL Application LED OFF — No user application programin the
Bicolor LED (Red, Green) Flash memory.
Green — User application program is running.
Orange — User application program was
paused by user (during Hardware Test.)
CONF Configuration LED OFF — Configuration was not loaded.
Bicolor LED (Red, Green) Green — Configuration was loaded.
Red — Configuration error.
H1LNK1 | USBHostlLNK (link) ON — A USB deviceis connected.
Green LED OFF —No link exists between the CPU and
the MotoTrbo radio.

The LED names |11 ACTV, 11 L/RX, H1 LNKZ/LNK2, and D1 RX appear only in CPU 3680.
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CPU Module

LED Name | Description Status
H1 LNK2* USB Host2 LNK (link) ON — A USB deviceis connected.
Green LED OFF —No link exists between the CPU and
the MotoTrbo radio.
PITTX Plug-inPort 1 -TX ON- Transmitting Data
(transmit)
Green LED
PI1 RX Plug-in Port 1- RX (receive) | ON — Receiving Data
Green LED
PI1CM Plug-in Port 1 — CM (channel | ON — Channel Busy (if port isin use by radio,
monitor) R$485, or RS232)
Green LED — Network Connected (if an IP plug-inis
used)
SI1TTX Serial Port 1 —TX (transmit) | ON — Transmitting Data
Green LED
SI1 RX Serial Port 1 —RX (receive) ON — Receiving Data
Green LED
SI1CM Serial Port 1 —CM (channel ON — Channel Monitor is ON.
monitor)
Green LED
S2TX Serial Port 2—-TX (transmit) | ON — Transmitting Data
Green LED
S2 RX Serial Port 2 —RX (receive) ON — Receiving Data
Green LED
S2CM Serial Port 2—-CM (channel ON — Channel Monitor is ON
monitor)
Green LED
E1LNK | Ethernet Port 1 (link) ON — Network Connected
Green LED In case of RAM test and startup failure, see

Table 4-2 and Table 4-3.

The LED names|1 ACTV, |1 L/RX, H1 LNKZ/LNK2, and D1 RX appear only in CPU 3680.

*

The LED names E1 LNK and RX appear only in CPU 3640 and CPU 3680.
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CPU Module

LED Name | Description Status
E1RrX | Ethernet Port 1—RX ON — Receiving Data

(receive) .

In case of RAM test and startup failure, see

Green LED Table 4-2 and Table 4-3.

11 ACTV* Internal Port 1 (INTR1) for ON —This CPU isthe active CPU.
g‘fd“”iaé‘;y (active) OFF — This CPU is the standby CPU o the
een system does not include Redundancy.
I1L/RX | Internal Port 1 (INTR1) for | ON—Thereisalink between the active and

Redundancy (link/receive) standby CPUs.

Green LED Blinking — Thereis alink between the active
and standby CPUs and datais being
received.

OFF — The system does not include
Redundancy.
PI2TX Plug-in Port 2—-TX ON — Transmitting Data
(transmit)
Green LED
PI2 RX Plug-in Port 2 — RX (receive) | ON — Receiving Data
Green LED
PI2 CM Plug-in Port 2 - CM (channel | ON — Channel Busy (if port isin use by radio,
monitor) R$485, or RS232)

Green LED — Network Connected (if an IP plug-inis

used)
D1RX | USB Device Port — RX ON — Receiving Data

(receive)

USR1- User application program Controlled by the user application program.
USR4 LEDs

Green LED

Light consecutively and repeatedly one after
the other when entering boot mode.

*

The LED names E1 LNK and RX and D1 RX appear only in CPU 3640 and CPU 3680.

The LED names |11 ACTV, 11 L/RX, H1 LNKZ/LNK2, and D1 RX appear only in CPU 3680.
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CPU Module

CPU 3610 /CPU 3640 M odule Specifications

Microprocessor

Freescale — Power PC 1| MPC8270, 32-hit, extended communication
capability, DMA and floating point cal culation support

Microprocessor Clock

200 MHz

Memory

Flash: 16 MB/3 MB free for user
DRAM: 32 MB/10 MB free for user
SRAM plug-in (Optional): 4 MB total, all free for user

Real-Time Clock

Full calendar with leap year support (year, month, day, hours, minutes,
seconds).
Time drift: max. 2.5 Seconds per day (when power is on)

SRAM and RTC
Retention

3V Rechargeable lithium backup battery

Seria Port 1

Configurable RS232 or R$485 port:
- RS232: Asynch, Full Flow Control, up to 230.4 kb/s, GPS receiver interface
- R$485, multi-drop 2-Wire up to 230.4 kb/s

Seria Port 2

RS232, Asynch, Full Flow Control, up to 230.4 kb/s, GPS receiver interface

Ethernet Port 1

10/100 Mb/s (on CPU 3640 only)

Plug-In Port 1

Supports the following plug-in ports:

- Radio Modem, DPSK 1.2 kb/s, FSK 1.2/1.8/2.4 kb/s,
DFM 2.4/3.6/4.8 kb/s

- RS232, Sync/Asynch, Full Flow Control, up to 230.4 kb/s,
GPS receiver interface

- R$485, multi-drop 2-Wire up to 230.4 kb/s

- Ethernet 10/100 Mb/s

Plug-In Port 2

Supports the following plug-in ports:

- Radio Modem, DPSK 1.2 kb/s, FSK 1.2/1.8/2.4 kb/s,
DFM 2.4/3.6/4.8 kb/s

- RS232, Sync/Asynch, Full Flow Control, up to 230.4 kb/s,
GPS receiver interface

- R$485, multi-drop 2-Wire up to 230.4 kb/s

- Ethernet 10 Mb/s

LEDs Display

4 CPU diagnostic LEDs, Port status LEDs and user application LEDs

Power Consumption

Refer to Appendix D: ACE3600 Maximum Power Ratings.

Operating Voltage

10.8-16 V DC (from the motherboard connector)

Dimensions

56 mmW x 225 mmH x 180 mmD (2.2" W x 8.7 Hx 7.1" D)

Weight

Approx. 0.38 Kg (0.84 Lb)

Specifications subject to change without notice.

" The CPU 3610 model has been discontinued.
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CPU 3680 M odule Specifications

Microprocessor

Freescale — Power PC 1| MPC8270, 32-bit, extended communication capability,
DMA and floating point calculation support

Microprocessor Clock

200 MHz

Memory Flash: 32 MB/19 MB free for user
SDRAM: 128 MB/100 MB free for user
SRAM plug-in (Optional): 4 MB total, all free for user
Real-Time Clock Full calendar with leap year support (year, month, day, hours, minutes, seconds).

Time drift: max. 2.5 Seconds per day (when power is on)

SRAM, RTC, and
Security Repository
Retention

3V Rechargeable lithium backup battery

USB Host Port 1, 2

Type A host full speed 12 Mbs ports (HU1 on left and HU2 on right) for MDLC
over IP communication viathe MotoTrbo digital mode radio system (on CPU 3680
only). For MotoTrbo radio only; No other USB devices or USB Hubs are
supported.

Serial Port 1 Configurable RS232 or RS485 port:
- RS232: Asynch, Full How Control, up to 230.4 kb/s, GPS receiver interface
- RS$485, multi-drop 2-Wire up to 230.4 kb/s

Serial Port 2 RS232, Asynch, Full Flow Control, up to 230.4 kb/s, GPS receiver interface

Ethernet Port 1

Ethernet 10/100 Mb/s

USB Device Port 1

USB device port, Type B connector

Internal Ethernet Port 1

Internal 100 Mb/s Ethernet port (for redundant CPU interconnection)

Plug-In Port 1

Supports the following plug-in ports:

- Radio Modem, DPSK 1.2 kb/s, FSK 1.2/1.8/2.4 kb/s,
DFM 2.4/3.6/4.8 kbls

- RS232, Sync/Asynch, Full FHow Control, up to 230.4 kb/s,
GPS receiver interface

- RS$485, multi-drop 2-Wire up to 230.4 kb/s

- Ethernet 10/100 Mb/s

Plug-In Port 2

Supports the following plug-in ports:

- Radio Modem, DPSK 1.2 kb/s, FSK 1.2/1.8/2.4 kb/s,
DFM 2.4/3.6/4.8 kbls

- RS232, Sync/Asynch, Full FHow Control, up to 230.4 kb/s,
GPS receiver interface

- R$485, multi-drop 2-Wire up to 230.4 kb/s

- Ethernet 10 Mb/s

LEDsDisplay

4 CPU diagnostic LEDs, Port status LEDs and user application LEDs

Module Replacement

Hot swap replacement — module extraction/insertion under voltage in redundant
systems only.

Power Consumption

Refer to Appendix D: ACE3600 Maximum Power Ratings.
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CPU Module

Operating Voltage 10.8-16 VV DC (from the motherboard connector)
Dimensions 56 mmW x 225 mmH x 180 mmD (2.2" W x 8.7 H x 7.1" D)
Weight Approx. 0.38 Kg (0.84 Lh)

Specifications subject to change without notice.
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/O MODULES

General Description

The ACE3600 RTU can include up to eight 1/0 modules, depending on the frame size. A
variety of 1/0 modules are available. Additiona 1/0O modules can be added using the I/0O
Expansion frame. For information, see the I/O Expansion chapter below.

The 1/0 modules can be positioned in the dotsto the right of the CPU. Aswith all ACE3600
modules, the I/O modules can be replaced while the power is on (hot-swap.)

Figure 5-1 provides a general view of an ACE3600 1/O module.

/0 Module with Two TBs /0O Module with Three TBs I/0 Module with Four TBs
Figure 5-1 ACE3600 I/O Module — General View

Each I/O module includes an ERR status LED, individual 1/0 status LEDs, an array of 1/0
connectors, and a coding mechanism for the terminal cable connector or TB holder option.

Figure 5-2 provides a detailed view of the I/O front panel.



1/0 Modules
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Figure 5-2 ACE3600 I/O Module — Front Panel (without TB Holder)

/O Module LEDs

The ERR LED indicates an I/0O module fault and errors. It will remain lit until all the errors
have been eliminated. Diagnostic and error messages can be retrieved from the module using
the ACE3600 STS Error Logger or SW Diagnostics. For more information, see the ACE3600
STS User Guide.

The 1/O status LEDs in Digital Input (DI) and Digital Output (DO) modules indicate ON and
OFF (LED lit when the /O isON.) In Anaog Input (Al) modules, each input has two LEDs,
indicating Overflow (OF) and Underflow (UF). In Analog Output (AO) modules, each output
has three LEDs, indicating voltage output (Vout), current output (lout), and calibration (Cal).
In the 8 DO Select Before Operate (SBO) module, the Controlled DO LED (CDO) indicates
whether 12V is controlled or not.

Note: Inthe 8 DO SBO module, if the DO LED is blinking, this indicates that the two relays of
this output are not in the same state. This means that there is a malfunction.

/O Module Test
The I/0O modules can be tested using the STS Hardware Test utility. For more information, see
the ACE3600 STS User Guide.

The 1/0 module LEDs can be tested using the STS Hardware Test utility— all the LEDS are lit
for anumber of seconds, and then turned back to their previous state.



1/0 Modules

Panel Terminal Block (TB) Connectors

Each 1/0 module is equipped with a set of two, three or four TB connectors. Each TB
connector has afixed female side on the module and a male plug for the sensor/device wire
connection. The TB male sidein all modulesis screw type for up to 1mm (18 AWG) wirein
modules with two/four TBs (3.5 mm pitch) or 1.6 mm (14 AWG) wire in modules with three
TBs (5 mm pitch). A TB holder can also be ordered for all I/0 module types. (See TB Holder
and Cablesbelow.) Two TB extractor tools (FHN7063A) are provided for easy removal of
TBs, one for modules with two/four TBs and one for modules with three TBs.

G

SRS D I

PEACACACAY /AT e

LU0

] N 0 D N D 5 0 0 Ny 5 5 s D5 D

Figure 5-3 TB Connector-Male/Female

Procedure 5-1 Extracting the TB Connector from the 1/0 Module
1) Open the door of the I/O module to expose the TB connectors (2-4).

2) Position the TB extractor over the desired TB connector, with the small notch facing to the
right. (See Figure 5-4.)

3) Pressthe center of the TB extractor from both sides to open the two sides of the clamp end.
4) Clamp the open TB extractor over the desired TB connector and pull on the back handleto

extract the TB connector from the 1/O module.
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1/0 Modules

S5
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Figure 5-4 TB Extractor

TB Holder and Cables

The TB holder secures the male TBs neatly in place and forms a single connector plug per
module. The wires connected to the TBs are concealed in the holder. The module and the TB
holder provide a coding mechanism to prevent cabling errors. Ejector handles enable easy
release of the TB holder connector from the module. An optional three-meter cable braid,
completely wired with holder and cable, is available.

A TB holder kit is available to enable self-assembly of cables. User assembled cables should
use wires of up to 0.4mm (26 AWG) in modules with two/four TBs (3.5 mm pitch) or wires of
up to 0.8 mm (20 AWG) in modules with three TBs (5 mm pitch). The TB holder kit does not
include a cable.

Note that a Philips screwdriver is required for assembling the TB holder and aflat screwdriver
isrequired for setting the code key pin.
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1/0 Modules
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i

Figure 5-5 Terminal Block (TB) Holder-Front and Back View

Assembling the TB Holder Parts
Procedure 5-1 Assembling the TB Holder Parts

If the TB holder kit is ordered, follow the procedure below. (See Figure 5-6.)

1) Prepare the cable by cutting the wiresto fit the TBs. Connect the wires of the user-
assembled cables to the TBs, following the pin descriptions on the module panel |abel
(where pin 1 isat the top of first TB and so on downwards.)

2) Placethe TBsonto the left part of the TB holder plastic.
3) Add thetop gjector handle, the code key and the positioner.
4) Closetheright side of the plastic TB holder over the left side.

5) Screw together the assembly using the three screws provided in the kit.
Note the lower screw holds the positioner into place.)

6) Insert the lower gjector handle at the bottom of the TB holder.
7) Slidethe metal axisinto lower gjector handle from the side.

Oncethe TB holder is assembled, it can be connected to the I/O module.
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1/0 Modules

Figure 5-6 provides an exploded view of the TB holder assembly for four TBs.
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Figure 5-6 Terminal Block (TB) Holder Assembly — Exploded View with Coding

Attaching the TB Holder Clip tothel/O Module
An optional TB holder clip can be added to the I/O module to secure the cable.

Procedure 5-2 Attaching the TB Holder Clip to the 1/O Module
1) Remove the I/O module from the ACE3600 RTU.



2)

3)

TB Holder
Clip Screw

1/0 Modules

Using the supplied screw, attach the TB holder clip to the bottom of the I/O module. (See
Figure5-7.)

Replace the I/O module in the RTU slot.

I/O Module —»

Figure 5-7 1/O Module with Terminal Block (TB) Holder Clip

Connecting the TB Holder to the /O Module
Procedure 5-3 Connecting the TB Holder to the I/O Module

1)
2)

3)

4)

5)

6)

7)

8)

9)

Open the door of the I/0 module.

On the TB holder, loosen the screw and turn the positioner so that the arrow points to
either A or B.

Tighten the screw.
With aflat screwdriver, set the code key pin to a number from 1 to 6.

On the I/O module, using aflat screwdriver, set the pin to the same number (from 1 to0 6.)
This ensures that the TB holder will not be accidentally connected to the wrong 1/O
module.

Slide the plastic lip on the bottom of the I/O module to either A (up) or B (down) (asin
Step 2).

Align the plastic lip with the flat edge of positioner on the TB holder and snap the TB
holder into the I/O module, (see Figure 5-8), fitting the code key pin into the code key.

If the gjector handles are extended, push them inwards, against the TB holder (see Figure
5-8.)

If aTB holder clip was attached to the I/0 module, slide the cable between the two edges
of the clip, and pressthe clip closed to secure the TB holder to the module. See Figure 5-7.



1/0 Modules

10) Label the TBswires with any desired user notes. The wires are numbered 1-20 or 1-40
depending on the model. The wire numbers correspond to the module pins.

11) To extract the TB holder from the I/0O module front panel, extend the gjector handles
outward away from the module and pull on the handles.

Figure 5-8 provides a general view of the TB holder and an I/O module.

B Hold

1/0 Module

WS .
~\J Terminal
Handles =, -Blocks (TB)

L

Terminal Block (TB)

Positioner

TB Holder I/O Module

Figure 5-8 Terminal Block (TB) Holder on I/O Module — General View with Coding

Wired CableBraid

The optional three-meter cable braid is completely wired with a TB holder and either 20 wire
or 40-wire cable. Each wirein the cableislabeled with the corresponding pin number. This

information is useful when connecting the PGND to the grounding strip. See the Connecting
I/0O Modules to Ground section of the Installation chapter.



1/0 Modules

Each wireis color coded according to the color code pin table below.

PIN WIRE COLOR
1 Black
2 Red
3 Green
4 White
5 Brown
6 Blue
7 Orange
8 Yellow
9 Purple
20-wire 10 Gray
cable 11 White/Black
12 White/Red
13 White/Green
14 White/Yellow
30-wire 15 White/Blue
cable 16 White/Brown
17 White/Orange
18 White/Gray
) 19 White/Purple
40-wire 20 White/Black/Red
cable 21 White/Black/Green
22 White/Black/Yellow
23 White/Black/Blue
24 White/Black/Brown
25 White/Black/Orange
26 White/Black/Gray
27 White/Black/Violet
28 White/Red/Green
\ 29 White/Red/Yellow
30 White/Red/Blue
31 White/Red/Brown
32 White/Red/Orange
33 White/Red/Gray
34 White/Red/Violet
35 White/Green/Yellow
36 White/Green/Blue
37 White/Green/Brown
38 White/Green/Orange
39 White/Green/Gray
40 White/Green/Violet

User Labd

Each 1/0 moduleis provided with a blank label on the module door for user notes.

I nserting/Removing an 1/0 Module from the Frame

I/O modules support hot-swap and can be inserted and extracted while the system is powered
up. For instructions on removing/inserting an 1/0 module from/into a frame, see the Replacing
an I/0 Module section of the Break-Fix Procedures chapter below.

Note: The hot-swap of an I/0 module in the expansion frame of an RTU which is running
without a configuration from the STS (i.e. running the default configuration as from the
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1/0 Modules

factory) will not be successful in the following situation: If the expansion module restarts
while the main CPU isrunning and during thisrestart, al/O moduleisremoved. Insucha
case, when the expansion module powers up, it will not recognize the removed 1/0 module and
will not report the hot-swap to the main CPU when the I/O module is replaced in the dlot.

Automatic Module D

Each 1/0 module has a unique module type ID number. When the RTU is powered up or when
an 1/0 module isinserted into a dot (hot-swap), the CPU automatically identifies the module

type.

The module ID can be viewed from the STS Hardware Test utility. For more information, see
the Hardware Test section of the ACE STS User Guide.

24V DC Floating Plug-In Power Supply

Up to two 24V DC floating plug-in power supplies can be added to certain I/O modules, as
detailed in the table below. Up to four 24V DC floating plug-in power supplies can be added
per power supply module. (For guidelines on remaining within the maximum system power
consumption, see Appendix D: ACE3600 Maximum Power Ratings below.)

Table 5-1 Number of Plug-In Power Supplies in ACE3600 I/O Modules

Module Type Number of Power
Supplies

32 DI Fast 24V/IEC TYPE 2 2
16 DI Fast 24V/IEC TYPE 2 1
16 Al 1
8Al 1
Mixed I/O 1
Mixed Analog 1

The plug-in power supply is ordered separately.

Before installing the 24V DC floating plug-in power supply card on the 1/0 module, please
verify that the FPGA version of the 1/O module is as follows:

I/O Module Type FPGA Version

Al module (all types) Version 1.5.002 or higher.
DI module (all types) Version 2.1.004 or higher.
Mixed I/O module (all types) Version 1.5.004 or higher.

Use the ACE3600 STS Hardware Test utility to retrieve the FPGA version from the unit. If the
FPGA version listed in the Module Diagnostics is lower than the version in the chart above,
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1/0 Modules
you must upgrade the I/O version by downloading a higher version FPGA file using the STS.
Contact your local support team for the updated FPGA file.

Procedure 5-4 Attaching the Power Supply to the I/O Module

Attach the power supply to the 1/O module using the following procedure. Note that a TORX
screwdriver isrequired.

1) Remove the cap from the 40-pin connector on the power supply plug-in.

2) Placethe plug-in onto the board with the connector attached and the spacers over the holes
on the board.

3) Screw the four supplied metals screws into the spacers to secure the plug-in.
The RTU will automatically recognize the 24V power supply.

Each plug-in power supply output is controlled by the CPU module. By default, the plug-in
power supply is ON and can supply up to 150mA. The power supply plug-in can be turned
ON/OFF viathe user application program or Hardware Test utility.

Figure 5-9 provides ageneral view of an I/O module with one plug-in.

_+—Spacers

Optional 24V
Floating
Power Supply
Plug-In

Motherboard
Location PIN

Motherboard
Connector

Figure 5-9 ACE3600 I/0 Module with a 24V Floating Power Supply Plug-In
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24V DC Floating Plug-In Power Supply Module Detailed
Specifications

1/0 Modules

Input Voltage 10.8-16 V (from 1/O module)

Outputs 24V floating, max. 150 mA

Power Consumption  Refer to Appendix D: ACE3600 Maximum Power Ratings.

Efficiency 75% typical

Protection Automatic output shut down on overvoltage and overcurrent
Insulation Input to output: 1500 V AC
Dimensions 78mmW x 15mmHx 68 mmD (3.1" W x 0.6" Hx 2.7" D)
Weight Approx. 0.04Kg (0.09 Lb)

Specifications subject to change without notice.
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DIGITAL INPUT MODULE

General Description
The ACE3600 Digital Input (DI) module can have 16 or 32 inputs.

The following DI modules are available.
e 16 DI Fast 24V

o 32Dl Fast 24V

o 16Dl Fast 24V IECTYPE 2

e 32Dl Fast24V IECTYPE 2

e 32Dl Fast 48V

Two types of voltage (“wet”) inputs are supported, |IEC 61131-2 Type || compliant inputs and
24V “MOSCAD compatible” inputs. In the 32 DI module, the first 20 inputs can function as
fast counters. In the 16 DI module, al inputs can function as fast counters. A counter's
maximum rate is dependent on the module type (see the specifications below.)

All the inputs are optically isolated. All DI modules except the 32 DI 48V modul e support
optional 24V DC floating plug-in power supplies (for contact “wetting” or other purposes).

Each DI can be an event trigger (interrupt-driven) to a high priority fast process. The high
priority fast process enables very fast activation of an output in response to an input trigger
and logical conditions. This high priority fast processis not dependent on the I/O scan (refer
to the STS Application Programmer manual.)

For a description of 1/0 module construction, location, LEDs, TBs, and other common 1/0
modul e features, see the I/O Modules chapter above.

Figure 6-1 provides ageneral view of the ACE3600 DI module.
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Digital Input Module

32 DI Module

16 DI Module

Figure 6-1 ACE3600 DI Module — General View

Figure 6-2 provides a detailed view of the ACE3600 DI module front panel.
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Digital Input Module
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DI Module Configuration

The 16 DI Fast 24V and 32 DI Fast 24V modules can handle AC and DC input signals. The
user can select DC or AC operation per module. When AC configuration is selected, the Fast
Capture, Counter Function and Input Filters (see below) are disabled. The 32 DI 48V modules
can handle DC input signals only.

Fast Capture (DC Configuration)

When the DI module isin DC mode, each DI can be configured as a Fast Capture DI. Fast
capture causes the SCAN ladder output operation to get the first change that occurred since the
previous scan. When fast capture is disabled, the scan gets the current value of the DI (in this
case, any DI changes between scans are missed.)

Input Filters (DC Configuration)

When the DI module isin DC mode, each input has a HW input filter to make sure that the
input reading is stable. The range of the HW DI filter is 0to 50.8 millisecond (in 0.2 mS
steps). The Fast Counter DI filter rangeis 0 to 12.75 millisecond (in 0.05 mS steps).
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Event Time Tagging

Digital Input Module

Each DI can be set in the user application program’s 1/0O link table to trigger recording of time
tagged events upon any input change of state. The time tagged events are recorded in the CPU
memory and can be retrieved for various purposes.

Keep Last Value (KLV) and Predefined Value (PDV)

Each input can be configured to KLV or toaPDV (0, 1). Thisvalueis shown to the user
application program in the event of DI module failure. The PDV can aso be used during
normal operation to force a value that masks the actual input value. In this case the user

program will get the PDV instead of the actual input value.

DI Module Configuration Options

The DI modul e features which can be configured are listed in the table below. Some
parameters are per module and some are per inpuit.

Table 6-1 ACE3600 DI Module Configurable Features

Feature Parameter Default Setting | Per Module / Parameter Setup
Settings Input Location
DCor AC AC/DC DC Module STSsite
operation” configuration
Fast Capture Disabled Disabled Input STSsite
/Enabled configuration
DI Filter (DC) 0-254 (x 0.2 50* 0.2mS Module STSsite
mS) (=10 mS) configuration;
‘C’ User Program
Counter Filter 0-255 (x 0.05 20* 0.2mS Module STSsite
(DC) mS) (=1ms) configuration
‘C’ User Program
Event Time Disabled/ Disabled Input User Program I/O
Tagging Enabled link table
Keep Last Value | KLV/PDV KLV Input User Program I/O
and Predefined | PDV=0/1 link table
Value
Mask No/Yes No Input User Program I/O

link table

*in Fast 24V IEC TYPE Il modules—only DC
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Digital Input Module

Sleep Mode

Each DI module can be switched by the user application program to Sleep Mode. In Sleep
Mode, the module does not function and the power consumption is minimized. During Sleep
mode, the user application program will get the predefined values (PDV) for each 1/O.

M odule Status and Diagnostics

In the event of DI Module failure, the 1/0O module ERR LED will belit. Thiseventis
registered by the CPU in the Error Logger. DI Module failure statusis also visible to the user
application program.

The DI module can be diagnosed and monitored using the STS Hardware Test utility. Thistest
verifies that the module is operational, presents the module configuration and shows the actual
value of each input. It is also possible to change the input filter setup temporarily for the
duration of the Hardware Test.

In the Hardware Test utility, it is possible to set the DI module to Freeze Mode. In this mode
the user application program will get the predefined value of each input in the module, instead
of the actual input value. Freeze mode enables testing the inputs while the user application
program is running.

For details on configuring the DI modules, see the Site Configuration section, and the
Application Programming section of the STS User Guide.
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1/0O Circuit Diagram
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Module Block Diagram
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32 DI
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Digital Input Module

Connection Charts

16 DI 32 DI
Pin  Function  Pin  Function Pin  Function  Pin  Function
1 DI1 11 DIl 1 DI1 21  DI17
2 DI2 12 DI12 2 DI2 22 DI18
3 DI3 13 DI13 3 DI3 23 DI19
4 Dl4 14 Dli4 4 Di4 24  DI20
5 DI5 15 DI15 5 DI5 25 Di21
6 DI6 16 DI16 6 DI6 26 DI22
7 DI7 17 +24v 7 D17 27 DI23
8 DI8 18 COM1 8 DI8 28 Dl24
9 DI9 19 PGND1 9 DI9 29 DI25
10 DI10 20 PGND1 10 DI10 30 DI26
11 Dinil 31 DI27
12 DI12 32 DI28
13 DI13 33 DI29
14 Dli14 34  DI30
15 DI15 35 DI31
16 DI16 36 DI32

17 +24V" 37 +24v"
18 COM1 38 COM2
19 PGND1 39 PGND2
20 PGND1 40 PGND2

" 1n 32 DI 24V modules only.
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Digital Input Module

|/O Connection Diagram

Connection of adry contact sensor to the DI module requires “wetting” the contact with a
voltage. This can be done using the 24V DC floating plug-in power supplies that can be added
to the module (in 16/32 DI Fast 24V/ Fast 24V |EC TY PE 2 modules only). The 24V can be
also used to power “wet” sensors.

DI Module
:_j' i P DIx (input x)
' iDry Contact
‘ P COM (common)
External
Wetting
Source
DI Module
+
EJéiri:al C+> Wet” P DIx (input x)
Sourceg - Sensor P COM (common)
DI Module
:_"-1: P Dix (input x)
: 1Dry Contact
| | iSensor P (+24V (Plug-in PS)
[ |
DI Module
P +24V (Plug-in PS)
+
P Dix (input x
“Wet” (input x)
Sensor Pp|COM (common)
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Digital Input Module

DI M odule Specifications

16/32 DI FAST 24V Modules

Total Number of Inputs

16 DI; 32 DI

Input Arrangement

Isolated groups of 16 inputs with shared common

Fast Counter Inputs

Inputs that can be used as fast counters:
- All inputsin 16 DI module; - First 20 inputsin 32 DI module

AC Input Frequency

45-65Hz

AC Input Delay

Maximum 0.2 mS

Fast Counter Input Frequency

0-12.5 KHz, minimum pulse width 40 uS

Max. DC Input Voltage

Max. 40 V DC (relative to input common)

“ON” DC Voltage Range

+9t0+30V DC, -30to-9V DC

“OFF’ DC Voltage Range -3to+3V DC

“ON” AC Voltage Range 10to 27V AC (RMYS)
“OFF" AC Voltage Range 0to5V AC (RMS)
Input Current Max. 3.5 mA

Fast Capture Resolution

1 mS (Interrupt upon change of state)

Event Time Tagging Resolution

1 mS (Interrupt upon change of state)

Input Filtering

0t050.8 mS (DC, programmable in 0.2 mSec steps)

Counter Input Filtering

0to 12.75 mS (programmable in 0.05 mSec steps for inputs configured as
high speed counters)

24V DC Output

Supports optional isolated 24 V plug-in “Wetting” Power Supply
(onein 16 DI, two in 32 DI)

Diagnostic LEDs

Status LED per each input, module error LED, 24V plug-in status LED

User Connection

2 or 4 Terminal Blocks (3.5mm pitch), Maximum 18 AWG

Cable and TB Holder

20- or 40-wire cable with TB holder connector, 26 AWG wires

Module Replacement

Hot swap replacement — module extraction/insertion under voltage

Input Isolation

2.5 kV RMS between input and module logic per IEC60255-5

Input Insulation

Insulation resistance 100 MQ @ 500 V DC per IEC60255-5

Operating Voltage

10.8-16 V DC and 3.3 V DC (from the motherboard connector)

Power Consumption

Refer to Appendix D: ACE3600 Maximum Power Ratings.

Dimensions

37mmW x 225 mmH x 180 mm D, (1.5 W x 8.7 Hx 7.1* D)

Weight

16 DI: approx. 0.28 Kg (0.62 Lb); 32 DI: approx. 0.29 Kg (0.63 Lb)
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Digital Input Module

16/32 DI FAST 24V IEC 61131-2 TYPE Il Modules

Total Number of Inputs

16 DI
32Dl

Input Arrangement

Isolated groups of 16 inputs with shared common

Fast Counter Inputs

Inputs that can be used as fast counter:
- All inputsin 16 DI module
- First 20 inputsin 32 DI module

Fast Counter Input Frequency

0 - 10 KHz, minimum pulse width 50 uS

Max. DC Input Voltage

Max. +40 V DC (relative to input common)

“ON” DC Voltage Range

+11t0+30V DC, -30to-11V DC

“OFF” DC Voltage Range

-5to+5V DC

Input Current

6-10 mA

Fast Capture Resolution

1 mS (Interrupt upon change of state)

Event Time Tagging Resolution

1 mS (Interrupt upon change of state)

Input Filtering

0to 50.8 mS (DC, programmable in 0.2 mSec steps)

Counter Input Filtering

0to 12.75 mS (programmable in 0.05 mSec steps for inputs
configured as high speed counter)

24V DC Output

Supports optional isolated 24 V plug-in “Wetting” Power Supply
(onein 16 DI, two in 32 DI)

Diagnostic LEDs

Status LED per each input, module error LED, 24V Plug-in status
LED

User Connection

2 or 4 Terminal Blocks (3.5mm pitch), Maximum 18 AWG

Cable and TB Holder

20- or 40-wire cable braid with Terminal Block holder connector,
26 AWG wires

Module Replacement

Hot swap replacement — modul e extraction/insertion under voltage

Input Isolation

2.5 kV RMS between input and module logic per IEC60255-5

Input Insulation

Insulation resistance 100 MQ @ 500 V DC per IEC60255-5

Operating Voltage

10.8-16 V DC and 3.3 V DC (from the motherboard connector)

Power Consumption
(measured at power supply in)

Refer to Appendix D: ACE3600 Maximum Power Ratings.

Dimensions

37mmW x 225 mmH x 180 mmD, (1.5* W x 8.7 Hx 7.1“ D)

Weight

16 DI: approx. 0.28 Kg (0.62 1b)
32 DlI: approx. 0.29 Kg (0.63 Ib)
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Digital Input Module

32 DI FAST 48V Modules

Total Number of Inputs

32Dl

Input Arrangement

Isolated groups of 16 inputs with shared common

Fast Counter Inputs

Inputs that can be used as fast counters; First 20 inputs

Fast Counter Input Frequency

2.0 KHz (minimum pulse width 250 uS)

Max. DC Input Voltage

Max. 72V DC (relative to input common)

“ON” DC Voltage Range

+36t0+60V DC

“OFF" DC Voltage Range

Oto+6V DC

Input Current

Max. 3 mA

Fast Capture Resolution

1 mS (Interrupt upon change of state)

Event Time Tagging Resolution

1 mS (Interrupt upon change of state)

Input Filtering

01t050.8 mS (DC, programmable in 0.2 mSec steps)

Counter Input Filtering

0to 12.75 mS (programmable in 0.05 mSec steps for inputs configured as
high speed counters)

Diagnostic LEDs

Status LED per each input, module error LED

User Connection

4 Terminal Blocks (3.5mm pitch), Maximum 18 AWG

Cable and TB Holder

40-wire cable braid with Terminal Block holder connector, 26 AWG
wires

Module Replacement

Hot swap replacement — module extraction/insertion under voltage

Input Isolation

2.5 kV RMS between input and module logic per IEC60255-5

Input Insulation

Insulation resistance 100 MQ @ 500 V DC per IEC60255-5

Operating Voltage

10.8-16 V DC and 3.3 V DC (from the motherboard connector)

Power Consumption

Refer to Appendix D: ACE3600 Maximum Power Ratings.

Dimensions

37 mmW x 225 mmH x 180 mm D, (1.5* W x 8.7 Hx 7.1* D)

Weight

16 DI: approx. 0.28 Kg (0.62 Lb); 32 DI: approx. 0.29 Kg (0.63 Lb)

Specifications subject to change without notice.
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DIGITAL INPUT 120/230V MODULE

General Description
The ACE3600 Digital Input 120/230V (High Voltage DI) module has 16 inputs.

Each input can be connected to 120V or 230V (AC or DC). All the inputs are optically
isolated.

Each DI can be an event trigger (interrupt-driven) to a high priority fast process. The high
priority fast process enables very fast activation of an output in response to an input trigger
and logical conditions. This high priority fast processis not dependent on the I/O scan (refer
to the STS Application Programmer manual.)

For a description of 1/0 module construction, location, LEDs, TBs, and other common 1/0O
modul e features, see the I/O Modules chapter above.

Figure 7-1 provides agenera view of the ACE3600 High Voltage DI module.

LY

SO

Figure 7-1 ACE3600 High Voltage DI Module — General View
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Digital Input 120/230V Module

Figure 7-2 provides a detailed view of the ACE3600 High Voltage DI Module front panel.
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Figure 7-2 ACE3600 High Voltage DI Module — Front Panel

DI Module Configuration

The High Voltage DI module can handle AC and DC input signals. The user can select DC or
AC (default) operation per module. When AC configuration is selected, the Input Filters (see
below) are disabled.

Note: The default configuration for the DI 120/230V module is different than that of aregular
DI module.

Input Filters (DC Configuration)

When the High Voltage DI module isin DC mode, each input has a HW input filter to make
sure that the input reading is stable. The range of the HW DI filter is 0 to 50.8 milliseconds (in
0.2 msec steps).

Note: In this module, the minimum effective filter valueis 7.0 msec.

Keep Last Value (KLV) and Predefined Value (PDV)

Each input can be configured to KLV or toaPDV (0, 1). Thisvalue is shown to the user
application program in the event of High Voltage DI module failure. The PDV can also be
used during normal operation to force a value that masks the actual input value. Inthiscase
the user program will get the PDV instead of the actual input value.
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Digital Input 120/230V Module

DI Module Configuration Options

The High Voltage DI module features which can be configured are listed in the table below.
Some parameters are per module and some are per input.

Table 7-1 ACE3600 High Voltage DI Module Configurable Features

Feature Parameter Default Setting | Per Module / Parameter Setup
Settings Input Location
DCor AC AC/DC DC Module STSsite
operation configuration
DI Filter (DC) 0-254 (x 0.2 50* 0.2 msec Module STSsite
MSEC) (=10 msec) configuration;
‘C’ User Program
Keep Last Value | KLV/PDV KLV Input User Program I/O
and Predefined | PDV=0/1 link table
Value
Mask No/Yes No Input User Program I/O
link table
Sleep Mode

Each High Voltage DI module can be switched by the user application program to Sleep
Mode. In Sleep Mode, the module does not function and the power consumption is
minimized. During Sleep mode, the user application program will get the predefined values
(PDV) for each 1/O.

M odule Status and Diagnostics

In the event of High Voltage DI Module failure, the I/O module ERR LED will belit. This
event is registered by the CPU in the Error Logger. DI Module failure statusis also visibleto
the user application program.

The High Voltage DI module can be diagnosed and monitored using the STS Hardware Test
utility. Thistest verifies that the module is operational, presents the module configuration and
shows the actual value of each input. It is also possible to change the input filter setup
temporarily for the duration of the Hardware Test.

In the Hardware Test utility, it is possible to set the High Voltage DI modul e to Freeze Mode.
In this mode the user application program will get the predefined value of each input in the
module, instead of the actual input value. Freeze mode enables testing the inputs while the user
application programis running.

For details on configuring the High Voltage DI modul es, see the Site Configuration section,
and the Application Programming section of the STS User Guide.
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Digital Input 120/230V Module

1/O Circuit Diagram

High Voltage DI - Typical Input Circuit :
DI Status 0
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Digital Input 120/230V Module

Module Block Diagram
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Connection Charts

Pin  Function
21  DI13

22 Dl14

23 DI15

24  Dl16

25

26

27

28

29

30 COM13-16

Pin  Function
1 DI1

2 DI2

3 DI3

4 Dl4

5

6

7 DI5

8 DI6

9

10 COM1-6
11  DI7

12 DI8

13 DI9

14  DI10

15

16

17 DI11

18 DI12

19

20 COM7-12
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Digital Input 120/230V Module

I/O Connection Diagram

DI 120/230V Module

»{ DIX (input x)

AC/DC
Signal

Source

»{COM (Common)

DI 120/230V Module

Ext. Relay / Switch
—. »{ DIx (input x)

AC/DC
Signal

Source

»{COM (Common)
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Digital Input 120/230V Module

Digital Input 120/230V M odule Specifications

High Voltage 16Dl Module

Total Number of Inputs

16 DI

Input Characteristics

IEC 61131-2 Type 1

Input Arrangement

Two isolated groups of 6 inputs and one isolated group of 4 inputs.

AC Input Freguency

47 —-63 Hz

AC Input Change Delay

Maximum 25.0 msec

Max. DC Input Voltage

Max. £264 V DC (relative to input common)

DC Input Pulse Width

Minimum 7.0 msec @ 230V DC

“ON” DC Voltage Range

+79.0V DCto+264.0V DC, -79.0V DCto-264.0V DC

“OFF’ DC Voltage Range

-40to +40V DC

“ON” AC Voltage Range 79t0 264V AC (RMYS)

“OFF" AC Voltage Range 0to40V AC (RMS)

Input Current At 110v DC 1.0to3.0mA
At 230V DC 0.4t0 2.0 mA
At 110V AC >2.0mA RMS
At 230V AC > 3.0mA RMS

Permitted V oltage Difference 25kV RMS

Between Groups

Input Filtering

0t050.8 msec (DC, programmable in 0.2 msec steps)
Note: Minimum effective filter valueis 7.0 msec.

Diagnostic LEDs

Status LED per each input, module error LED

User Connection

3 Termina Blocks (5.00mm pitch), Maximum 14 AWG

Cable and TB Holder

30-wire cable braid with Terminal Block holder connector, 20 AWG
wires

Module Replacement

Hot swap replacement — modul e extraction/insertion under voltage

Input Isolation

2.5 kV RMS between input and module logic per IEC60255-5

Input Insulation

Insulation resistance 100 MQ @ 500V DC

Operating Voltage

10.8-16 V DC and 3.3V DC +10% (from the motherboard connector)

Power Consumption

Refer to Appendix D: ACE3600 Maximum Power Ratings.

Dimensions

37mmW x225mmH x 180 mmD, (1.5* Wx 8.7“ Hx 7.1° D)

Weight

approx. 0.367 kg (0.80 Ibs)

Specifications subject to change without notice.
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DIGITAL OUTPUT/DIGITAL INPUT FET MODULE

General Description

The Digital Output/Digital Input (DO/DI) FET module has 16 or 32 configurable user
connections, organized in four groups. Each group can be configured as an 8 DO group or as
an 8 DI group.

The following Digital Output/Digital Input (DO/DI) FET modules are available.
e 16 (DO/DI) FET
e 32(DO/DI) FET

The outputs are optically isolated current sink FET type with back indication. The inputs are
optically isolated Dry Contact type with internal “wetting” voltage.

For adescription of 1/0 module construction, location, LEDs, TBs, and other common I/O
modul e features, see the I/O Modules chapter above.

Figure 8-1 provides ageneral view of the ACE3600 DO/DI FET module.

16 DO/DI FET Module 32 DO/DI FET Module
Figure 8-1 ACE3600 DO/DI FET Module — General View
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Digital Output/Digital Input FET Module

Figure 8-2 provides a detailed view of the ACE3600 DO/DI FET module front panel.
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16 DO/DI FET Module
Figure 8-2 ACE3600 DO/DI FET Module — Front Panel

Module Configuration

S,

5
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OROSON0R080s0203)  (080&0= 08080208 (e

32 DO/DI FET Module

I nput/Output
The following combinations can be configured in the STS site configuration (16 DO/DI).
I/O combination Dl location DO location
16DO - 1-16
8Dl +8DO 1-8 9-16
16Dl 1-16 -

The following combinations can be configured in the STS site configuration (32 DO/DI).

I/O combination Dl location DO location
32DO - 1-32

8Dl +24DO 1-8 9-32

16Dl + 16DO 1-16 17-32

24Dl + 8DO 1-24 25-32

32Dl 1-32 -
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Digital Output/Digital Input FET Module

The appropriate combination is selected as the I/0O modul e type, when configuring the I/Osin
the ACE3600 STS site configuration.

DI Fast Capture

Each DI can be configured as Fast Capture DI in the STS advanced 1/O configuration. Fast
capture causes the SCAN ladder output operation to get the first change that occurred since the
previous scan. When fast capture is disabled (default), the scan gets the current value of the DI
(in this case DI changes between scans are missed).

DI Input Filters

Each inputs has a hardware input filter to make sure that the input reading is stable. The
hardware DI filter rangeis 0 to 50.8 mS (in 0.2 mS steps). Counter DI filter rangeis0to 12.75
mS (in 0.05 mS steps). The DI filter can be set in the STS advanced 1/0O configuration.

Note: In this module, the minimum effective filter valueis 1 mS.

DI Event Time Tagging

Each DI can be set in the Application Programmer 1/O link table to trigger recording of time
tagged events upon any input change of state. The time tagged events are recorded in the CPU
memory and can be retrieved for various purposes.

DI Keep Last Value (KLV) and Predefined Value (PDV)

Each input can be configured to KLV or to aPDV (0, 1) in the Application Programmer 1/0
link table. This value is shown to the user application program in the event of DI module
failure. Also, the predefined value can be used during normal operation to force a value that
masks the actual input value. In this case the user application program will get the PDV
instead of the actual input value.

DO Keep Last Value (KLV) and Predefined Value (PDV)

Each output can be configured to KLV or to aPDV (0, 1). Thisvalue is executed when the
user application program stops or when the modul e has no communication with the CPU
module. Also, the predefined value can be used during normal operation to force a value on the
output by ignoring the user application program value.

DO/DI FET Module Configuration Options

The DO/DI FET module features which can be configured are listed in the table below. Some
parameters are per module and some are per inpuit.

8-3



Digital Output/Digital Input FET Module

Table 8-1 ACE3600 DO/DI FET Module Configurable Features

Parameter Selection Default Setup Per Module/ Parameter
Input Setup Location
DI Fast Capture | Disabled Disabled Input RTU
/Enabled configuration
DI Filter 0-254(x0.2mS) | 50* 0.2mS Module RTU
(=10 mS) configuration;
‘C’ Program
DI Counter 0-255(x0.05mS) | 20* 0.2mS Module RTU
Filter (=1ms) configuration;
‘C’ Program
DI Event Time | Disabled Disabled Input Application
Tagging /Enabled Programmer 1/0O
link table
DI Keep Last KLV/PDV KLV Input Application
Vaue & _ Programmer 1/0
Predefined PDV =071 link table
Value
DI Mask No/Yes No Input Application
Programmer 1/0
link table
DO Keep Last KLV/PDV KLV Output Application
Vaue & _ Programmer 1/0
Predefined PDV =071 link table
Value
DO Mask No/Yes No Output Application
Programmer 1/0
link table

Sleep Mode

Each DO/DI module can be switched by the user application program to Sleep Mode. In Sleep
Mode, the module does not function and the power consumption is minimized. During Sleep

mode, the user application program will get the KLV or PDV per each DI.

M odule Status and Diagnostics

In the event of a DO/DI module failure, the ERR LED on the module will belit. Thiseventis
registered by the CPU in the Error Logger. DO/DI module failure statusis also visible to the
user application program.

The DO/DI module can be diagnosed and monitored using the STS Hardware Test utility. The
Hardware Test verifies that the module is operational, presents the modul e configuration and
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Digital Output/Digital Input FET Module

shows the actual value of each input and output. It is also possible to change the input filter
setup for the duration of the Hardware test and change the value of the DOs.

In the Hardware Test utility, it is possible to set the module to Freeze Mode. In this mode the
user application program will get the KLV/PDV of each input in the module instead of the
actual input value. The DO values will keep the last value they had when the module was
switched to Freeze Mode. Freeze mode enables testing the inputs and outputs while the user
application program is running.

|/O Circuit Diagram

DO/DI - Typical I/O Circuit

12v n
- _ Vv "
Floating "
Voltage n
Converter 20KQ Self Reccm\ery Fuse n
DI Status/ H

DO Back ¢ > "\_———O DO/DI

* n

33V "
DO "
Control i

——Q COM

= * FET Always “OFF” in DI configuration "

‘ ‘ Indication
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Digital Output/Digital Input FET Module

M odule Block Diagram

16 DO/DI FET
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15! DO/DI13
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Digital Output/Digital Input FET Module

32 DO/DI FET

1!pDomn

il

vV

COM1 P/S

2 | DODI2 L
3 | DODI
4 | DO/DI4
| DO/DI5
6 | DO/DI6 |
7 | DO/DI7
8 | DO/DI8 [
9 | COM1
10 | PGND1
e

I

COM1
Protective Ground

VA

11| DO/DIY

12 | DO/DI10
131 /DI

514! DODI12

15 | DO/DI13

| DO/DI14

17 . DO/DI15
8 DO/DI
S19 | COM?2
520 | PGND2

!

PIS |e—u L

Module - Bus
Control Interface

[T

COomz2
Protective Ground

21 pomiiz
22 . DO/DI1
23 DO/DIY
24 DO/DI20
25 DO/DI21
26 DO/DI22
27 DO/DI23
28 | DO/DI24

$29 . coms =
330 PGND3

PIS |=— =

I

Protective Ground

31" po/mi2s
(32 DOMI2G
i 33 DOMDI27
DO/DI28

P/S

35 DO/DI29
DO/DI30

7 DO/
38 _DO/DI32
539 COM4 o
540 PGND4

HHTHH

Protective Ground
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Digital Output/Digital Input FET Module

Connection Charts

16 DO/DI FET 32 DO/DI FET

Pin  Function Pin  Function Pin  Function Pin  Function
1 DO/DI1 11  DO/DI9 1 DO/DI1 21  DO/DI17
2 DO/DI2 12 DO/DI10 2 DO/DI2 22  DO/DI18
3 DO/DI3 13 DO/DI11 3 DO/DI3 23  DO/DI19
4 DO/DI4 14  DO/DI12 4 DO/DI4 24  DO/DI20
5 DO/DI5 15 DO/DI13 5 DO/DI5 25 DO/DI21
6 DO/DI6 16 DO/DI14 6 DO/DI6 26  DO/DI22
7 DO/DI7 17 DO/DI15 7 DO/DI7 27  DO/DI23
8 DO/DI8 18 DO/DI16 8 DO/DI8 28  DOIDI24
9 COM1 19 COM2 9 COM1 29 COM3
10 PGND1 20 PGND2 10 PGND1 30 PGND3

11  DO/DI9 31 DO/DI25
12 DO/DII0 32  DO/DI26
13 DO/DI11 33  DO/DI27
14 DO/DI12 34  DO/DI28
15 DO/DI1I3 35 DO/DI29
16 DO/DII4 36  DO/DI30
17 DO/DI1S 37 DO/DI3L
18 DO/DI16 38 DO/DI32
19 COM2 39 COM4

20 PGND2 40 PGNDA4
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Digital Output/Digital Input FET Module

/O Connection Diagram

DI wiring DO/DI FET Module
»{DIX (input x)
Dry
Contacts
Switch /
Sensor »{COM (Common)
DO wiring
DO/DI FET Module
Diode
Load ZX (Inductive load)
DC 7
Source »|DOXx (Output x)
p»|COM (Common)




Digital Output/Digital Input FET Module

DO/DI FET Module Specifications

Tota Number of 1/0Os

16; 32

I/0O Arrangement

Two or four group of 8 I/0Os with shared common

Each group can be configured as FET DO or dry contact DI.
Selectable combinations (32 DO/DI): 32 DO/8 DI1+24 DO/

16 DI+16 DO/24 DI+8 DO/32 DI

Selectable combinations (16 DO/DI): 16 DO/8 DI1+8 DO/16 DI

Counter Inputs

32 DI: 20 first inputs can be used as counter inputs.
16 DI: All 16 inputs can be used as counter inputs.

Counter Input Frequency

0- 1 KHz, minimum pulse width 500 uS. Note: Although filters are
defined in steps of 0.2mSec and 0.05mSeg, it is relevant only from 1mSec
and above.

Max. DC Input Voltage

Max. 30 V DC (relative to input common)

Input “ON” Resistance

0-4 kQ

Input “OFF’ Resistance

>50 kQ

Fast Capture Resolution

1 mS (Interrupt upon change of state)

Event Time Tagging Resolution

1 mS (Interrupt upon change of state)

Input Current

Max. 0.3 mA (when the input is shorted)

Input Filtering

0to 50.8 mS (programmable in 0.2 mSec steps), minimum effective filter
value - ImSec

Counter Input Filtering

0t0 12.75 mS (programmable in 0.05 mSec steps), minimum effective
filter value - ImSec

Output Type MOSFET

Output Voltage Range 5-30V DC (user supplied voltage)

DO Frequency Max. 1 KHz (resistive load)

DO Output Current Max. 500 mA sink current (resistive load)

Output Fail State

Configurable output state on CPU fail: On, Off or ‘last value'

Diagnostic LEDs

LED per each input / output status, module error LED

User Connection

4 Terminal Blocks (3.5mm pitch), Maximum 18 AWG

Cable and TB Holder

20- or 40-wire cable braid with Terminal Block holder connector, 26 AWG

Module Replacement

Hot swap replacement— modul e extraction / insertion under voltage

Input / Output Isolation

1.5 kV between input/output and module logic

Input Insulation

Insulation resistance 100 MQ @ 500 V DC per IEC60255-5

Operating Voltage

10.8-16 V DC and 3.3 V DC (from the motherboard connector)

Power Consumption

Refer to Appendix D: ACE3600 Maximum Power Ratings.

Dimensions

37mmWx225mmH x180mmD (1.5" Wx8.7'Hx 7.1" D)

Weight

Approx. 0.25 Kg (0.55Lb)
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Digital Output/Digital Input FET Module

Specifications subject to change without notice.
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DIGITAL OUTPUT RELAY MODULE

General Description
The DO Relay modules have 8 or 16 outputs.

There are two types of DO relays:

e Electrically Energized (EE) - the outputs return to the non-energized state in case of power
off or module failure.

e Magnetically Latched (ML) - Relay outputs are magnetically latched, the outputs maintain
their state in case of power off or module failure.

The following DO relays modules are available:
e 8DOEERelay 2A

e 16 DO EE Relay 2A

e 8DOML Relay 2A

e 16 DO ML Relay 2A

For a description of 1/0 module construction, location, LEDs, TBs, and other common 1/0
modul e features, see the I/O Modules chapter above.

Figure 9-1 provides agenera view of the ACE3600 DO Relay Module.
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Digital Output Relay Module

16 DO Relay

Figure 9-1 ACE3600 DO Relay Module — General View

8 DO Relay

Figure 9-2 provides a detailed view of the ACE3600 DO Relay Module front panel.
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16 DO Relay

Figure 9-2 ACE3600 DO Relay Module — Front Panel

8 DO Relay
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Digital Output Relay Module

In the 8 DO modules, the relays of outputs 1 through 5 are Single Pole Single Throw (SPST)
normally open (NO) and are referred to as the “Form A” relays. The relays of outputs 6
through 8 are Single Pole Double Throw (SPDT) and are referred to asthe “Form C” relays.

In the 16 DO modules, the relays of outputs 1 through 5 and 9 through 13 are Single Pole
Single Throw (SPST) normally open (NO) “Form A” relays. The relays of outputs 6 through 8
and 14 through 16 are Single Pole Double Throw (SPDT) “Form C” relays.

The physical position of each relay is monitored by the module logic, using a back indication
signal which is connected to the relay’ s second contact set. Any contradiction between the
required position and the back indication signal is reported to the CPU and is available to the
user program.

In some applicationsit is necessary to inhibit relay output operation when attending the site for
safety reasons. In all DO relay modules, it is possible to inhibit all relays per DO module.
When amodule is configured to enable relay inhibiting, the power to the relaysis provided
from the power supply via a dedicated power line (12V DO), controlled from the “12V DO”
input (TB located on the power supply module panel). When the input’ s terminals are shorted,
therelays are operational. When the input’ s terminals are open, the relays are inhibited (EE
relaysin the O position and ML relays do not change state.)

Note: In systems with 1/O expansion, the power supplies on I/O expansion frames can be
attached via DC cable to the power supply on the previous I/O expansion frame in a daisy-
chain manner, or directly to the main power supply. In thiscase, the 12V DO control on the
main power supply can control all DO EE relaysin the entire RTU that were configured by dip
switch for 12V DO. This enablesthe user to inhibit all DO EE relaysin the entire RTU simply
by removing the plug from the 12V DO control in the main power supply. For more
information, see the 1/0O Expansion and Expansion Power Supply Module chapters bel ow.

The user program can monitor the relay inhibiting status and act accordingly. Also, when the
modul e srelays are inhibited, any mismatch between the relay position and the output logical
state is ignored.

Module Configuration

Relay Inhibiting

When the dip switch is set to 12V DO, the position of the 2-pin 12V DO
Control connector on the front panel of the power supply module (see
Power Supply Module chapter above) acts as a safety mechanism. When
the 2-pin TB is unplugged from the 12V DO Control (e.g. for maintenance),
power is not supplied via the motherboard to the relays and the relays are
disabled. The 12V DO affects all relays in the system that are programmed
to work from the 12V DO and not the (default) 12V Main.

EE relays that are programmed for 12V DO operation will disconnect when
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Digital Output Relay Module

12V DO power is shut down and cannot be changed in this state.

ML relays that are programmed for 12V DO operation will freeze in their
current state when 12V DO power is shut down and cannot be changed.
Therefore, setting the dip switch for ML will not necessarily inhibit them.

A dual selector dip switch (S3) on the DO Relay module has 4 selectable positions as
described in the following table:

Table 9-1 DO Relay Module- Dip Switch Settings

S3 S3 Configuration mode

SW1 SW 2

OFF OFF 12V_DO — Relay inhibiting enabled

ON OFF Software selectable — inhibiting is set in site configuration
OFF ON 12V _DO — Relay inhibiting enabled

ON ON 12V — (factory default) Relay inhibiting disabled

o
4

440

Figure 9-3 12V DO Dip Switch

When S3 is set to Software Selectable mode, the inhibiting configuration is set using the
module configuration in the STS Site Configuration (see Table 9-2 below).

Procedure 9-1 describes how to set the 12V DO dip switch to enable relay inhibiting.

Procedure 9-1 How to Set the 12V DO Dip Switch to Enable Relay Inhibiting.

1)

2)
3)

4)
5)

If the 2-pin TB is plugged into the 12V DO Control on the front panel of the power supply
module, unplug it.

Remove the DO module from the slot in the rack.

Using a sharp tool (such as tweezers, a small screwdriver, or the tip of a ball-point pen),
through the plastic wrap set the S3 dip switch (see Figure 9-3) on the DO module board to
the desired position, according to the legend in Table 9-1.

Note: On older boards, the text on the board may say that OFF/OFF is the factory default.
Ignore thistext. The actual factory default on older boards may be OFF/OFF or ON/ON.
The factory default in al newer boardsis ON/ON.

Replace the DO module in the rack.

If the new dip switch position causes DO relay power to be drawn from the 12V DO, plug
the 2-pin TB back into the 12V DO Control on the front panel of the power supply
module.
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Digital Output Relay Module

DO Keep Last Value (KLV) and Predefined Value (PDV)

Each output can be configured to KLV or to aPDV (0, 1). Thisvalue is executed when the
user program stops or when the modul e has no communication with the CPU module. Also,
the PDV can be used during normal operation to force a value on the output by ignoring the
user program value (mask).

Reset DO at Startup

It is possible to configure the module to reset all the ML relays positions on startup. Thisis
set in the STS site configuration.

Table 9-2 ACE3600 DO Relay Module Software Configurable Features

Parameter Selection Default Per Module/ Parameter
Setup Input Setup Location

DO Keep Last KLV/PDV KLV Output Application

Vaue & Pre PDV =0/1 Programmer 1/0O

Defined Vaue link table

DO Mask No/Yes No Output Application
Programmer 1/0O
link table

Reset DO at No/Y es Yes Module Site

Startup configuration

Relay Inhibiting | 12V DO (Enabled)/ 12v DO Module Site

(SW sdlectable) | 12V (Disabled) (Enabled) configuration

Sleep Mode

Each DO module can be switched by the user program to Sleep Mode. In Sleep Mode, the
modul e is not functioning and the power consumption is minimized.

M odule Status and Diagnostics

In the event of module failure, the module’ s ERR LED will belit. Thisevent isregistered by
the CPU in the Error Logger. Module failure statusis also visible to the user program.

The DO module can be diagnosed and monitored using the STS Hardware Test utility. This
test verifies that the module is operational, presents the module configuration and shows the
actual value of each output. It is aso possible to change the DO’ s value.

In the Hardware Test utility, it is possible to set the module to Freeze Mode. In this mode, the
DOswill keep the last value they had at the time they were frozen. Freeze mode enables
testing the inputs and outputs while the user program is running.

For details on configuring the DO modules, see the Configuring a Site section and the
Application Programmer section of the ACE3600 STS User Guide.
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Digital Output Relay Module

1/O Circuit Diagram

DO EE Relay (SPST) - Typical Output Circuit

12v
o A "
>z v © u
Back Indicaton | ----%------ :: ® cowm
«—©° N o n ® NO
DO Control 4/\/\/\/—K Ei

DO ML Relay (SPST) - Typical Output Circuit

12v n

1

yéé .. O cowm

Back Indication
<«—0o0—N ® NO

n
DO Set Control —/\/\/\/—K n

DO Reset Control

>

@)
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Digital Output Relay Module

DO EE Relay (SPDT) - Typical Output Circuit

v,
A i
° )2 O h © NC
Back Indication 4—0/------- ----gva ii ® cowm
—° ° . O NO

DO Control 4/\/\/\,—'; "

\%

DO ML Relay (SPDT) - Typical Output Circuit
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A ] : o
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Back Indication . i ® o
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i
DO Set Control "
n
n

DO Reset Control
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Digital Output Relay Module

Module Block Diagram

8 DO
'___5_‘ 12V
| [
Vr—:—o/ | 12V DO (User Controlled)
T
SR . Back Indication
| >1 . NOi o o0 -
| S - [— - Vr
T T
. -
s 3! NO2 A
| s 4. COM2 P
| 551 NO3 .
5 6 COM3 -
> 71 NO4 N
> 8! COM4 P Module
- 9]' NO5 _ Control j=—-»
S -
<101 _COM5 _
” | -]
_____________ |
Prranm Back Indication
| s 11, NO6 o o g
| 121 _come O/!- _-_..E?,l.ﬂ»\/r__
: | v
| 513! NC6 T
! >145 NO7
' 515 COM7 -
! }161 NC7 -
>1?j NOS8
| 18, COM8 =
| 5191 NC8 N
| ‘::20; PGND1 Protective Ground

.............
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Digital Output Relay Module

16 DO
o e 12N
| |
Vr—+0O o 1 12V DO (User Controlled)
| |
Back
b NO1 Indication s
'y 2 | COM1 R G
i Iy -
I~_3 | NO2 -
-~ -
> 4  COM2
o 5 | NO3
| > -
Iy 6 | COM3 =
> -
s 7 | NO4 -
!> 8  COM4 S
|59 | NO5
| 510 __COMS .
i Back
. NO6 - Indication _
' 12 | COM6 s Yot B
| I
' 13 | NC6 y
I
|~ 14 | NO7
i -
i 5 15 | COM? -
1
I 16 | NC7
H -~
| W17 _NO8
| 5 18 _COMS8
I 19 | NC8 -
> i —— Module Bus
.>--—————v Protective Ground 1 Control |- = Interface
A Back
el NOS Indication
e .
' 522 _COMg --/‘“--r{D:Vr
| 'y
5 23 | NO10
I -
'y 24 _COM10
1 - e
'525 | NO11
| 526 __COMT11
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| 28 | COM12
I~
| >29  NO13 -
530 | COM13
Bastsnai, Back
1431 | NO14 Indication R
: ”~ ' -
| 532 | COM14 S A
! I
i 533 | NC14 y
|5 35 COMI15
| 536 _NC15 -
| % 37  NO16
| 538  COM16 -
| 539  NC16
|
: PGND2 Protective Ground
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Connection Charts

Digital Output Relay Module

8 DO 16 DO

Pin  Function  Pin  Function Pin  Function  Pin  Function

1 NO1 11 NO6 1 NO1 21 NO9

2 COM1 12 COM6 2 COM1 22 COM9

3 NO2 13 NC6 3 NO2 23  NO10

4 COM2 14  NO7 4 COM2 24 COM10

5 NO3 15 COM7 5 NO3 25 NO11

6 COM3 16 NC7 6 COM3 26 COM11

7 NO4 17 NO8 7 NO4 27  NO12

8 COM4 18 COMS8 8 COom4 28 COM12

9 NO5 19 NC8 9 NO5 29 NO13

10 COM5 20 PGND1 10 COM5 30 COM13
11  NO6 31 NO14
12 COM6 32 COM14
13 NC6 33 NCi4
14  NO7 34  NO15
15 COM7 35 COM15
16 NC7 36 NC15
17 NOS8 37 NO16
18 COMS8 38 COMI16
19 NC8 39 NC16
20 PGND1 40 PGND2
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Digital Output Relay Module

DO Relay Module Specifications

Total Number of Outputs

8 EE relay outputs
16 EE relay outputs
8 ML relay outputs
16 ML relay outputs

Output Arrangement

8 DO: 3 X Form C (SPDT) and 5 X Form A (SPST)
16 DO: 6 X Form C (SPDT) and 10 X Form A (SPST)

Contact Voltage Ratings

Max. 60 V DC or 30 V AC RMS (42.4 V peak).

Contact Power Ratings

2A @30V DC, 0.6A @ 60V DC or 0.6A @ 30V AC (resistive load)

Relay Back Indication

Contact position - hardware back indication

DO Frequency

Max. 10 Hz

Diagnostic LEDs

LED per each output status, module error LED

User Connection

2 or 4 Terminal Blocks (3.5mm pitch), Maximum 18 AWG

Cable and TB Holder

20- or 40-wire cable braid with Terminal Block holder connector, 26 AWG

Fail State

Configurable relay state on CPU fail: On, Off or ‘last value'

All Relays Disable/Enable

Selectable per module, controlled from the power supply

Module Replacement

Hot swap replacement — modul e extraction/insertion under voltage

Output Isolation

Between open contacts: 1kV,
Between contact and coil: 1.5 kV,
Between contact sets: 1.5 kV

Insulation

Insulation resistance 100 MQ @ 500 V DC per IEC60255-5,
Insulation impulse 1.5 kV per IEC60255-5

Operating Voltage

10.8-16 V DC and 3.3 V DC (from the motherboard connector)

Power Consumption

Refer to Appendix D: ACE3600 Maximum Power Ratings.

Dimensions 37mMmW x225mmH x 180 mm D
(1.5"Wx87"Hx 7.1"D)
Weight 8 DO: approx. 0.29 Kg (0.64 Lb)

16 DO: approx. 0.32 Kg (0.7 Lb)

Specifications subject to change without notice.
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DIGITAL OUTPUT RELAY 120/230V MODULE

General Description

The ACE3600 DO Relay 120/230V (High Voltage DO) modules have 12 outputs. Each output
isswitched by arelay.

There are two types of DO relays:

e Electrically Energized (EE) - the outputs return to the non-energized state in case of power
off or module failure.

e Magnetically Latched (ML) - Relay outputs are magnetically latched, the outputs maintain
their state in case of power off or module failure.

The following DO relays modules are available:
e 12 DO EE Relay 120/230V 3A
e 12DO ML Relay 120/230V 3A

For a description of 1/0 module construction, location, LEDs, TBs, and other common 1/0
modul e features, see the I/O Modules chapter above.

Figure 10-1 provides a general view of the ACE3600 High Voltage DO Relay Module.
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Digital Output Relay 120/230V Module
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Figure 10-1 ACE3600 High Voltage 12 DO Relay Module — General View

Figure 10-2 provides a detailed view of the ACE3600 High Voltage DO Relay Module front
panel.
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Digital Output Relay 120/230V Module
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Figure 10-2 ACE3600 High Voltage 12 DO Module — Front Panel

In the High Voltage 12 DO modules, the relays of al outputs (1 through 12) are normally open
(NO) “Form A”.

The physical position of each relay is monitored by the module logic, using a back indication
signal which is connected to the relay’ s second contact set. Any contradiction between the
required position and the back indication signal is reported to the CPU and is available to the
user program.

In some applicationsit is necessary to inhibit relay output operation when attending the site for
safety reasons. Inall EE DO relay modules, it is possible to inhibit al relays per DO module.
When a module is configured to enable relay inhibiting, the power to the relaysis provided
from the power supply via a dedicated power line (12V DO), controlled from the “12V DO”
input. (The 12V DO TB islocated on the front panel of the power supply modules, except for
the low-tier and expansion models.) When the input’s terminals are shorted, the relays are
operational. When the input’s terminals are open, the relays are inhibited (EE relaysin O
position.)

ML relays cannot be inhibited.

Note: In systems with 1/O expansion, the power supplies on I/O expansion frames can be
attached via DC cable to the power supply on the previous I/O expansion frame in a daisy-
chain manner, or directly to the main power supply. In thiscase, the 12V DO control on the
main power supply can control al DO EE relaysin the entire RTU that were configured by dip
switch for 12V DO. This enables the user to inhibit all DO EE relaysin the entire RTU simply
by removing the plug from the 12V DO control in the main power supply. For more
information, see the 1/0 Expansion and Expansion Power Supply Module chapters below.
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Digital Output Relay 120/230V Module

The user program can monitor the relay inhibiting status and act accordingly. Also, when the
modul e srelays are inhibited, any mismatch between the relay position and the output logical
stateis ignored.

Module Configuration

Relay Inhibiting for EE Relays

When the dip switch on EE relays is set to 12V DO, the position of the 2-pin
12V DO Control connector on the front panel of the power supply module
(see Power Supply Module chapter above) acts as a safety mechanism.
When the 2-pin TB is unplugged from the 12V DO Control (e.g. for
maintenance), power is not supplied via the motherboard to the relays and
the relays are disabled. The 12V DO affects all relays in the system that are
programmed to work from the 12V DO and not the (default) 12V Main.

EE relays that are programmed for 12V DO operation will disconnect when
12V DO power is shut down and cannot be changed in this state.

ML relays cannot be inhibited.

A dual selector dip switch (S3) on the EE DO Relay module has four selectable positions as
described in the following table:

Table 10-1 DO Relay Module- Dip Switch Settings

S3 S3 Configuration mode

SW1 SW 2

OFF OFF 12V _DO — Relay inhibiting enabled

ON OFF Software selectable — inhibiting is set in site configuration
OFF ON 12V_DO — Relay inhibiting enabled

ON ON 12V — (factory default) Relay inhibiting disabled
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Digital Output Relay 120/230V Module
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Figure 10-3 12V DO Dip Switch

When S3 is set to Software Selectable mode, the inhibiting configuration is set using the
module configuration in the STS Site Configuration (see Table 10-2 below).

Procedure 10-1 describes how to set the 12V DO dip switch in order to enable relay inhibiting
of EE relays.

Procedure 10-1 How to Set the 12V DO Dip Switch to Enable Relay Inhibiting.

1) If the 2-pin TB is plugged into the 12V DO Control on the front panel of the power supply
module, unplug it.

2) Remove the DO module from the slot in the rack.

3) Using asharp tool (such as tweezers, asmall screwdriver, or thetip of a ball-point pen),
through the plastic wrap set the S3 dip switch (see Figure 10-3) on the DO module board
to the desired position, SW1 = OFF, SW2 = OFF, according to the legend in Table 10-1.

4) Replace the DO modulein the rack.

5) Replace the 2-pin TB back into the 12V DO Control on the front panel of the power supply
module.

DO Keep Last Value (KL V) and Predefined Value (PDV)

Each output can be configured to KLV or to aPDV (0, 1). Thisvalue is executed when the
user program stops or when the modul e has no communication with the CPU module. Also,
the PDV can be used during normal operation to force a value on the output by ignoring the
user program value (mask).

Reset DO at Startup

It is possible to configure the module to reset all the ML relays positions on startup. Thisis
set in the STS site configuration.

Table 10-2 ACE3600 High Voltage DO Relay Module Configurable Features

Parameter Selection Default Setup | Per Module/ Parameter
Input Setup Location
DO Keep Last KLV/PDV KLV Output Application
Value & Pre PDV =0/1 Programmer 1/0
Defined Value link table
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Digital Output Relay 120/230V Module

DO Mask No/Yes No Output Application
Programmer 1/0
link table

Reset DO at Disable/Enable Disable Module Site

Startup configuration

Relay Inhibiting | Disable/Enable Disable Module Site

(SW selectable) configuration

Sleep Mode

Each High Voltage DO module can be switched by the user program to Sleep Maode. In Sleep
Mode, the module is not functioning and the power consumption is minimized.

M odule Status and Diagnostics

In the event of module failure, the module’s ERR LED will belit. Thisevent isregistered by
the CPU in the Error Logger. Module failure statusis also visible to the user program.

The High Voltage DO module can be diagnosed and monitored using the STS Hardware Test
utility. Thistest verifies that the module is operational, presents the module configuration and
shows the actual value of each output. It is aso possible to change the High Voltage DO’ s
value.

In the Hardware Test utility, it is possible to set the module to Freeze Mode. In this mode, the
High Voltage DOs will keep the last value they had at the time they were frozen. Freeze mode
enables testing the inputs and outputs while the user program is running.

For details on configuring the High V oltage DO modul es, see the Configuring a Site section
and the Application Programmer section of the ACE3600 STS User Guide.
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Digital Output Relay 120/230V Module

1/0O Circuit Diagram

HV DO EE Relay (SPST) - Typical Output Circuit

12v_
x n
Back Indication <—O<------""§"/';\QC i‘i g NO

DO Control 4/\/\/\/—K n

HV DO ML Relay (SPST) - Typical Output Circuit

12v EE
A A :
Back Indication <—O< - ---- ----g---é-__"_-_.kf E’; g NO

DO Set Control _/\/\/\,_K

DO Reset Control

10-7



Digital Output Relay 120/230V Module

Module Block Diagram

| | 12V
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Vrﬂ—O/(O) | 12 V DO (User Controlled)
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4 NO2 B
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8 NO3 B
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R .
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114 | NO6 B
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! > .
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Connection Charts

Pin Function
21

NO9
22
23

NO10
24
25 Not used
26 Not used
27

NO11
28
29

NO12
30

Pin  Function
1

NO1
2
3

NO2
4
5 Not used
6 Not used
7

NO3
8
9

NO4
10
11

NO5
12
13

NO6
14
15 Not used
16 Not used
17

NO7
18
19

NO8
20
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Digital Output Relay 120/230V Module

DO Relay 120/230V Module Specifications

Total Number of Outputs 12 EE relay outputs
12 ML relay outputs
Output Arrangement 12x 1 FormA

Contact Power Ratings

A @250V AC,3A @30V DC, or 0.20A @ 125V DC (resistive load)

Minimum Contact Load
Current

10.0 mA @+5.00V DC

Maximum Switching Current

3.00A

Relay Back Indication

Contact position - hardware back indication

DO Freguency

Max. 10 Hz (resistive load)

Diagnostic LEDs

LED per each output status, module error LED

User Connection

3 Terminal Blocks (5.00mm pitch), Maximum 14 AWG

Cable and TB Holder

30-wire cable braid with Terminal Block holder connector, 20 AWG

Fail State

Configurable relay state on CPU fail: On, Off or ‘last value’

All Relays Disable/Enable

Selectable per module, controlled from the power supply

Module Replacement

Hot swap replacement — modul e extraction/insertion under voltage

Output Isolation

Between output and module logic 2.5 kV per IEC60255-5

Insulation

Insulation resistance 100 MQ @ 500 V DC per IEC60255-5,
Insulation impulse 5 kV per IEC60255-5

Operating Voltage

10.8-16 V DC and 3.3 V DC +10% (from the motherboard connector)

Power Consumption

Refer to Appendix D: ACE3600 Maximum Power Ratings.

Dimensions

37mmWx225mmH x 180 mmD (1.5" Wx 8.7"Hx 7.1" D)

Weight

approx. 0.423 kg (0.90 Ibs)

Specifications subject to change without notice.
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DIGITAL OUTPUT SBO RELAY MODULE

General Description

The DO Select Before Operate (SBO) Relay modules have 8 or 16 Electrically Energized (EE)
relay outputs. In Electrically Energized (EE) relays, the outputs return to the non-energized
state in case of power off or module failure.

The following DO SBO relay modules are available:
e 8DO SBO 2 Form A Relay 2A
e 16 DO SBO Relay 2A

The 8 DO SBO Relay module is supported by ACE3600 firmware v14.00 and above. The 16
DO SBO Relay module is supported by ACE3600 firmware v16.00 and above. The DO SBO
module is used to ensure that the correct DO has been selected before actually activating the

relay.

8 DO SBO:

The 8 DO SBO 2 Form A Relay 2A module has eight Electrically Energized (EE) relay
outputs. Each DO in the module has two Form A 2A EE relays. When the moduleisin Idle
state, the operate signal isdisabled and no relay is activated. On “DO Select” command, both
DO relays are selected. The select command is physically monitored by a back indication
signal (“Check Select”.) After validation that only the requested relays were selected, the
“Operate” command is set and enables the relay activation. The physical back indications from
both relay contacts can be monitored by the application program to verify successful

operation.

16 DO SBO:

The 16 DO SBO Relay 2A module has 16 Electrically Energized (EE) relay outputs. Each DO
has one 2A EE relay. When the moduleisin Idle state, the operate signal is disabled and no
relay isactivated. On “DO Select” command, aDO relay is selected. The select command is
physically monitored by a back indication signal (*Check Select”.) After validation that only
the regquested relay was selected, the “Operate” command is set and enabl es the relay
activation. The physical back indications from relay contacts can be monitored by the
application program to verify successful operation.

Note that only asingle SBO DO can be selected at atime.
Each output has two types of back indications:
a Back indication of the relay select command.

b. Back indication from the relay auxiliary contact (each relay has 2 contacts- one
connected to user and the other as back indication.)

By default, the operation of the relays on the 8 DO SBO Relay module uses the 12V controlled
source (controlled by the jumper on the main power supply.) If the 12V control in the main
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Digital Output SBO Relay Module
power supply is switched to OFF, there will be no activating voltage to the relays, regardless
the status of the Operate signal.

For a description of the SBO feature, see Select Before Operate DOs in the ACE3600 I1/Os
chapter of the ACE3600 STS Advanced Features manual .

For a description of 1/0 module construction, location, LEDs, TBs, and other common 1/0
modul e features, see the I/O Modules chapter above.

Figure 11-1 provides a general view of the ACE3600 DO SBO Relay Module.

Q
N
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N
§
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g
§

8 DO SBO Relay 16 DO SBO Relay
Figure 11-1 ACE3600 DO SBO Relay Module — General View
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Figure 11-2 provides a detailed view of the ACE3600 DO SBO Relay Module front panel.

g\
CO4 e
i
&)
&
;
&
53
k=1
Y ﬂ Y
8 DO SBO Relay 16 DO SBO Relay

Figure 11-2 ACE3600 SBO Relay Module — Front Panel

In the 8 DO SBO modules, the relays of the 8 outputs are Single Pole Single Throw (SPST)
normally open (NO) and are referred to as the “Form A” relays (two NO SPST relays per
output).

In the 16 DO SBO modules, the relays of outputs 1 through 5 and 9 through 13 are Single Pole
Single Throw (SPST) normally open (NO) “Form A” relays. The relays of outputs 6 through 8
and 14 through 16 are Single Pole Double Throw (SPDT) “Form C” relays.

In some applications, it is necessary to inhibit relay output operation when attending the site
for safety reasons. In all DO SBO relay modules, it is possible to inhibit all relays per module.
When a module is configured to enable relay inhibiting (the default in the 8 DO SBO module),
the power to the relaysis provided from the power supply via a dedicated power line (12V
DO), controlled from the “ 12V DO” input (TB located on the power supply module panel).
When the input’ s terminals are shorted, the relays are operational. When the input’ s terminals
are open, therelays are inhibited (EE relays in the O position), and there is no activating
voltage to the relays, regardless the status of the Operate signal.

By default, in 16 DO SBO modules, relay inhibiting is disabled. By default, in 8 DO
SBO modules, relay inhibiting is enabled.
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Note: In systems with 1/0O expansion, the power supplies on I/O expansion frames can be
attached via DC cable to the power supply on the previous I/O expansion frame in a daisy-
chain manner, or directly to the main power supply. Inthiscase, the 12V DO control on the
main power supply can control all DO EE relaysin the entire RTU that were configured by dip
switch for 12V DO. Thisenables the user to inhibit all DO EE relaysin the entire RTU simply
by removing the plug from the 12V DO control in the main power supply. For more
information, see the 1/0 Expansion and Expansion Power Supply Module chapters below.

The user program can monitor the relay inhibiting status and act accordingly. Also, when the
modul€e’ srelays are inhibited, any mismatch between the relay position and the output ogical
stateisignored.

Module Configuration

Relay Inhibiting

When the dip switch is set to 12V DO, the position of the 2-pin 12V DO
Control connector on the front panel of the power supply module (see
Power Supply Module chapter above) acts as a safety mechanism. When
the 2-pin TB is unplugged from the 12V DO Control (e.g. for maintenance),
power is not supplied via the motherboard to the relays and the relays are
disabled. The 12V DO affects all relays in the system that are programmed
to work from the 12V DO (the default in the SBO module) and not the 12V
Main.

EE relays that are programmed for 12V DO operation will disconnect when

12V DO power is shut down and cannot be changed in this state.

The state of the Controlled DO LED (CDO) on the bottom of the front panel reflects the 12V
control as follows:

a OFF - 12V isnot controlled.
b. ON- 12V iscontrolled and exists.

c. Blinking - 12V is controlled and does not exist.
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A dual selector dip switch (S3) on the DO SBO Relay module has 4 selectable positions as
described in the following tables:

Table 11-1 8 DO SBO Relay Module- Dip Switch Settings

S3 S3 Configuration mode

SW1 SW 2

OFF OFF 12V — Relay inhibiting disabled

ON OFF Software selectable — inhibiting is set in site configuration
OFF ON 12V — Relay inhibiting disabled

ON ON 12V_DO — Relay inhibiting enabled (factory default)

Table 11-2 16 DO SBO Relay Module- Dip Switch Settings

S3 S3 Configuration mode

SW1 SW 2

OFF OFF 12V _DO — Relay inhibiting enabled (factory default)

ON OFF Software selectable —inhibiting is set in site configuration
OFF ON 12V _DO — Relay inhibiting enabled

ON ON 12V — Relay inhibiting disabled

140

N O

Figure 11-3 12V DO Dip Switch

When S3 is set to Software Selectable mode, the inhibiting configuration is set using the
module configuration in the STS Site Configuration (see Table 11-2 above).

Procedure 11-1 describes how to set the 12V DO dip switch to enable/disable relay inhibiting.

Procedure 11-1 How to Set the 12V DO Dip Switch to Enable/Disable Relay Inhibiting.

1) If the 2-pin TB is plugged into the 12V DO Control on the front panel of the power supply

module, unplug it.

2) Remove the DO SBO module from the slot in the rack.

3) Using asharp tool (such astweezers, asmall screwdriver, or thetip of a ball-point pen),
through the plastic wrap set the S3 dip switch (see Figure 11-3) on the DO SBO module
board to the desired position, according to the legend in Table 11-1 (for 8 DO SBO) and
Table 11-2 (for 16 DO SBO).
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4) Replace the DO SBO module in the rack.

5) If the new dip switch position causes the DO SBO relay power to be drawn from the
12V DO, plug the 2-pin TB back into the 12V DO Control on the front panel of the power
supply module.

Predefined Value (PDV)

In SBO modules, the predefined value (PDV) of each output is set to 0 and cannot be
configured. Thisvalue is executed when the user program stops or when the module has no
communication with the CPU module.

Sleep Mode

Each DO SBO module can be switched by the user program to Sleep Mode. In Sleep Mode,
the modul e does not function and the power consumption is minimized.

M odule Status and Diagnostics

In the event of module failure, the module’ s ERR LED will belit. Thisevent isregistered by
the CPU in the Error Logger. Module failure status is also visible to the user program.

The DO SBO module can be diagnosed and monitored using the STS Hardware Test utility.
Thistest verifies that the module is operational, presents the module configuration and shows
the actual value of each output. It is also possible to change the DO’ s value.

In the Hardware Test utility, it is possible to set the module to Freeze Mode. Freeze mode
enabl es testing the inputs and outputs while the user program is running.

For details on configuring the DO SBO modules, see the Configuring a Site section and the
Application Programmer section of the ACE3600 STS User Guide.
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1/O Circuit Diagram
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16 DO
16 DO SBO EE Relay (SPST) - Typical Output Circuit
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*Both the 12V and the Operate must be ON in order to power the circuit.
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Module Block Diagram
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Digital Output SBO Relay Module

8 DO SBO 16 DO SBO
Pin Function Pin  Function Pin Function Pin Function
1 NO1A 21  NO5A 1 NO1 21  NO9
2 COM1A 22 COMb5A 2 COM1 22 COM9
3 NO1B 23 NOS5B 3 NO2 23  NO10
4 COM1B 24  COM5B 4 COM2 24 COM10
5 NO2A 25 NOG6A 5 NO3 25 NO11
6 COM2A 26 COMG6A 6 COM3 26 COM11
7 NO2B 27 NO6B 7 NO4 27 NO12
8 comM2B 28 COM6B 8 COomM4 28 COM12
9 29 9 NO5 29 NO13
10 PGND 30 PGND 10 COM5 30 COM13
11 NO3A 31 NO7A 11 NO6 31 NO14
12 COM3A 32 COMT7A 12 COM6 32 COM14
13 NO3B 33 NO7B 13 NC6 33 NCi4
14 COM3B 34 COMT7B 14 NO7 34 NO15
15 NO4A 35 NOSA 15 COMm7 35 COM15
16 COM4A 36 COMS8A 16 NC7 36 NCi15
17 NO4B 37 NOS8B 17 NO8 37 NOI16
18 COM4B 38 COM8B 18 COMS8 38 COM16
19 39 19 NC8 39 NCi6
20 PGND 40 PGND 20 PGND1 40 PGND2
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DO SBO Relay M odule Specifications

Total Number of Outputs

8 DO: 8 EE relay outputs
16 DO: 16 EE relay outputs

Output Arrangement

8DO: 2 X Form A (SPST) - (two Normally Open contacts per DO)
16 DO: 6 X Form C (SPDT) and 10 X Form A (SPST)

Contact Voltage Ratings

Max. 60 V DC or 30V AC RMS (42.4 V peak)

Contact Power Ratings

2A @30V DC, 0.6A @ 60V DC or 0.6A @ 30V AC (resistive load)

Relay Back Indication

Contact Back Indication: Indicating Contact position

Relay Select Back Indicating relay selection before relay activation
Indication
DO Frequency Max. 10 Hz

Diagnostic LEDs

LED per each output status, module error LED, Controlled DO LED

Controlled DO LED states:
a OFF - 12V isnot controlled.
b. ON - 12V iscontrolled and exists.
c. Blinking - 12V iscontrolled and does not exist.

User Connection

4 Terminal Blocks (3.5mm pitch), Maximum 18 AWG

Cable and TB Holder

40-wire cable braid with Terminal Block holder connector, 26 AWG

All Relays Disable/Enable

Selectable per module, controlled from the power supply

Module Replacement

Hot swap replacement — modul e extraction/insertion under voltage

Output Isolation

Between open contacts: 1kV,
Between contact and coil: 1.5 kV,
Between contact sets: 1.5 kV

Insulation

Insulation resistance 100 MQ @ 500 V DC per |IEC60255-5,
Insulation impulse 1.5 kV per IEC60255-5

Operating Voltage

10.8-16 V DC and 3.3 V DC (from the motherboard connector)

Power Consumption

Refer to Appendix D: ACE3600 Maximum Power Ratings.

Dimensions 37mMMmWx225mmH x 180 mm D
(15"Wx87"Hx 7.1" D)
Weight Approx. 0.32 Kg (0.7 Lb)

Specifications subject to change without notice.
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ANALOG INPUT MODULE

General Description

The Analog Input (Al) modules have 8 or 16 inputs. The modules sample and convert analog
datainto digital format and transfer the digital datato the CPU module.

The following modules are available:

o 8AIl £20 mA (supports 4-20 mA)

o 16 Al £20 mA (supports 4-20 mA)

e 8AIl x5V (supports0-5V and 1-5 V)
o 16AIl £5V (supports0-5V and 1-5V)

The modul€' s anal og-to-digital conversion resolution is 16 bit (including sign). Each input is
fully isolated from the other inputs on the module and also optically isolated from the module
internal circuits. The modules are fully calibrated and can be tested and recalibrated in the
field.

The measured values are digitally filtered to reduce the 50 or 60 Hz noise. The user can select
the filtering frequency per module.

The measured values can be smoothed by digital filtering. Smoothing is accomplished by
calculating the running average values of a defined number of converted analog values
(samples). The user can select the level of smoothing per module. The higher the smoothing
level chosen, the more stable is the smoothed anal og val ue and the longer it takes until the
smoothed analog signal is applied after a step response.

The user can select how the analog values are represented to the user application program as
unit-less numeric values or as scaled values that represent certain Engineering Units (EGU).

Each Al module can include an optional plug-in floating 24V DC power supply to power
external devices.

Each analog input has two status LEDs:
e UF - indicates Underflow when lit
e OF - indicates Overflow when lit

For adescription of 1/0 module construction, location, LEDs, TB holder, and other common
1/0 modul e features, see the I/0 Modules chapter above.

For details on specific Al parameters and configuration, see Al Module Configuration below.

Figure 12-1 provides a general view of the ACE3600 Al module.
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16 Al Module

8 Al Module

Figure 12-1 ACE3600 Al Module — General View

Figure 12-2 provides a detailed view of the Al module front panel.
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Al Module Configuration

50/60 Hz Filtering

This parameter enables the user to configure the module to use 50 or 60 Hz filter on all inputs.

Al Filter (Smoothing)

This parameter enables the user to configure the level smoothing (averaging) on all inputs. It
canbesetto 1, 2, 4, 8, 16, 32, 64,128 samples.

Change Of State (COS) Delta

This parameter sets a delta value to each input. This enables the user application program to
get an indication when the input value change is more than + delta value.

Input Range

This parameter sets the overflow and underflow limits (refer to Al Module value
representation below.)

In the current input modules, the ranges that can be selected are; 20 mA (default) and 4-20
mA.

In voltage input modules, the ranges that can be selected are = 5V (default), 0-5V and 1-5 V.

Keep Last Value (KLV) and Predefined Value (PDV)

Each input can be configured to KLV or to aPDV. Thisvalue is shown to the user application
program in the event of Al module failure. The predefined val ue can also be used during
normal operation to force a value that masks the actual input value. In this case the user
application program will get the PDV instead of the actual input value.

I/O Legacy Resolution Parameter

In systems with both ACE3600 RTUs and legacy (MOSCAD/MOSCAD-L) RTUs, some
MOSCAD/MOSCAD-L applications can be upgraded to ACE3600 without modifying the
references to analog valuesin the applications (‘C' or ladder). The I/O Legacy Resolution
STS advanced parameter sets the Analog /O bit resolution to either Actual (ACE3600) or
Legacy (MOSCAD/MOSCAD-L).

For values and restrictions, see Appendix A: Site Configuration Parametersin the ACE3600
STS User Guide.
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Al Module Configuration Options

Analog Input Module

The Al modul e features which can be configured are listed in the table below. Some
parameters are per module and some are per inpuit.

Table 12-1 ACE3600 Al Module Configurable Parameters

Parameter Selection Default setup Per Module / | Parameter
Input Setup location
50/60 Hz 50/60 50 Hz Module STS Site
Filtering configuration
Al Filter 1/2/4/8/16/32/64/128 | 32 Module STS Site
(Smoothing) | (x10 mS) configuration
Input Range | Current; £20 mA/ Current: £20 mA | Module STS Site
4-20 mA i configuration
Voltage: 5 V/0-5y/ | Y OItBge BV
1-5v
COS Ddlta value 0 (disabled) Input Application
Programmer 1/0
link table
KLV & PDV | KLV/PDV KLV Input Application
_ Programmer 1/0
PDV=value link table
Mask No/Yes No Input Application
Programmer 1/0
link table

Sleep Mode

Each Al module can be switched by the user application program to Sleep Mode. In Sleep
Mode, the module does not function and the power consumption is minimized. During Sleep
mode the user application program will get the predefined values for each I/O.

M odule Status and Diagnostics

In the event of Al Module failure, the I/O module ERR LED will belit. Theeventis
registered by the CPU in the Error Logger. Al Module failure statusis also visible to the user
application program.

In addition to the ERR LED, the module includes an Underflow (UDF) and Overflow (OVF)
LED for each input.

* When the UDF LED islit, it indicates that the signal level in the corresponding input is
below the nominal range.

» When the OVF LED islit, thisindicates that the signal level in the corresponding Al is above
the nominal range.
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« |f both the UDF and OV F LEDs of the same channel arelit, the channel is uncalibrated.

The Al module can be diagnosed and monitored using the STS Hardware Test utility. The
Hardware Test verifies that the module is operational, presents the modul e configuration and
shows the actual value of each input, including overflow and underflow. It is also possible to
change the input filter setup for the duration of the Hardware test.

Inthe HW Test utility, it is possible to set the Al module to Freeze Mode. In this mode the
program user will get the KLV or PDV of each input in the module instead of the actual input
value. Freeze mode enables testing the inputs while the user application program is running.

Al Module Value Representation

In £ 20 mA
current inputs

Decimal Value

Input Current

Indication

< -32256 <-20.16 mA Underflow LED ON
-32000 -20 mA
0 0mA Rated range (no LED
32000 s20ma | VO
> 32256 > +20.16 mA Overflow LED ON

In4-20 mA
current inputs

Decimal Value

Input Current

Indication

<6144 <3.84 mA Underflow LED ON
6400 +4 mA
0 0mA Rated range (no LED
32000 s0ma | Ve
> 32256 > +20.16 mA Overflow LED ON
In £ 5 V current | Decimal Value Input Voltage Indication
inputs
< -32256 <-5.04Vv Underflow LED ON
-32000 -5V
0 oV Rated range (no LED
32000 wy | Ve
> 32256 >+5.04V Overflow LED ON
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IN0-5V

current inputs

Decimal Value

Input Voltage

Indication

< -256 <-0.04V Underflow LED ON
0 oV Rated range (no LED
32000 sy | Xve)
> 32256 >+5.04V Overflow LED ON

INn1-5V

current inputs

Decimal Value

Input Voltage

Indication

<6144 <096V Underflow LED ON
6400 1V Rated range (no LED
32000 w5y | Ve
> 32256 >504V Overflow LED ON
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|/O Circuit Diagram

Al £20 mA - Typical Input Circuit
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M odule Block Diagram
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16 Al

Analog Input Module
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Connection Charts

Analog Input Module

8 Al 16 Al
Pin  Function  Pin  Function Pin  Function  Pin  Function
1 All+ 11 Al5+ 1 All+ 21 Al9+
2 All- 12 Al 2 All- 22 Al9-
3 Al2+ 13 Al6+ 3 Al2+ 23 Al10+
4 Al2- 14  Al6- 4 Al2- 24  Al10-
5 Al3+ 15  Al7+ 5 Al3+ 25  Alll+
6 Al3- 16 Al7- 6 Al3- 26  All1-
7 Al4+ 17 Al8+ 7 Al4+ 27  All2+
8 Al4- 18 AI8 8 Al4- 28  All12-
9 PGND 19 +24v 9 PGND 29 GND
10 PGND 20 -24v 10 PGND 30 PGND
11 Al5+ 31 Al13+
12 Al5 32  AI13-
13 Al6+ 33  All4+
14  Al6- 34  All4-
15  Al7+ 35  All5+
16 Al7- 36 All5
17 AlI8+ 37  Alle+
18 AI8 38 All6-
19  +24v 39
20 -24v 40
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/O Connection Diagram

The diagram bel ow describes the connection of two-wire and four-wire current
sensors/transmitters to the Analog Input module.

Al Module
. . Shield )
24 Wire P — (input x)
Current / / / /
Sensor [ < T Pl - (input x)
Al Module

4 Shield !
2 Wire Py aY > Al+ (input x)
Current N\ / / /
Sensor [ Q/ . \] PAl- (input x)

The diagram bel ow describes the connection of two-wire and four-wire current sensors using
the 24V PS plug-in on the Analog Input module.

Al Module

P +24V (Plug-in PS)

+ Shielded Wire

7 + VAN 7\
4 Wire P+ (input x)
Current Al - (inout
Sensor |- — \— Pp|Al - (input x)

1

P COM (common)

Al Module
Shielded Wire
2 Wire |- VAN 7\ »AI+ (input x)
Current ( ) ( ) .
e — — > +24V (Plug-in PS)

|:: Al- (input x)

COM (common)
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Analog Input Module

Al Module Specifications

Total Number of Inputs

8 Al £20 mA (4-20 mA)
16 Al 20 mA (4-20 mA)
8Al 5V (0-5V, 1-5V)
16 Al 5V (0-5V, 1-5V)

Input Configuration

Isolated (floating) anal og inputs

A to D Resolution

16 bit (including sign)

Input Accuracy

+0.05% of full scale @ 25 °C

Input Sampling Time

10 mSec @ 50 Hz filtering; 8.33 mSec @ 60 Hz filtering

Smoothing

Selectable input averaging:1,2,4,8,16,32,64,128 samples (x10 mS)

Permitted Potential Between
Inputs

75V DC, 60V AC (RMS)

Input Impedance

+20 mA input: Rin <250 Q
+5 V input: Rin > 1 MQ

Crosstalk Rejection

Better than 80 dB between any pair of inputs

Temperature Stability

25 PPM/°C

Interference Suppression

Selectable 50 or 60 Hz filtering,
Common mode rejection > 100 dB,
Differential mode rejection > 50 dB

24V DC Output

Supports optional isolated 24V Plug-in Power Supply (onein 8 DI,
two in 16 DI)

Diagnostic LEDs

Overflow and Underflow LED per each input status, Module error
LED, 24V Plug-in status LED

The module Overflow and Underflow levels can be configured to:
Current inputs: £20mA / 4-20 mA

Voltageinputs: £5V /0-5V /1-5V

User Connection

2 or 4 Terminal Blocks (3.5mm pitch), Maximum 18 AWG

Cable and TB Holder

20- or 40-wire cable braid with Termina Block holder connector, 26
AWG

Module Replacement

Hot swap replacement— modul e extraction/insertion under voltage

Input Isolation

1.5kV RMS between input and module logic, per IEC60255-5

Input Insulation

Insulation resistance 100 MQ @ 500 V DC, per |[EC60255-5

Operating Voltage

10.8-16 V DC and 3.3 V DC (from the motherboard connector)

Power Consumption

Refer to Appendix D: ACE3600 Maximum Power Ratings.

Dimensions

37mmW x 225 mmH x 180 mm D, (1.5" W x 87" Hx 7.1" D)

Weight

8 Al : approx.032Kg (0.71Lb)
16 Al: approx. 0.34 Kg (0.75 Lb)

Specifications subject to change without notice.
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ANALOG OUTPUT MODULE

General Description

The Analog Output (AO) modules have four optically-isolated anal og output channels for
controlling user devices (see Figure 13-1). Each channel has two possible outputs: 0-20 mA
Interface industry standard current output and 0-10 V Interface industry standard voltage
output. Only one of the outputs can be enabled in a particular channel - either current or
voltage.

The modul€ s digital to analog converter resolution is 14 bit. The Analog Output channels are
optically isolated from the module internal logic circuits. The modules are fully calibrated and
can be tested and recalibrated in the field.

Each analog output has three status LEDs, Vout, lout, and CAL which represent the calibration
status of each output for voltage/current. See Module Status and Diagnostics below for the
LEDs behavior.

For a description of 1/0 module construction, location, LEDs, TBs, and other common 1/0O
modul e features, see the I/O Modules chapter above.

For details on specific AO parameters and configuration, see AO Maodule Configuration
below.

13-1



Analog Output Module

Figure 13-1 provides a general view of the ACE3600 AO module.

Figure 13-1 ACE3600 AO Module — General View
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Analog Output Module

Figure 13-2 provides a detailed view of the AO module front panel.
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Figure 13-2 ACE3600 AO Module — Front Panel

AO Module Configuration

AQO Type

The analog outputs can be set to voltage, current, or raw data. See Module Status and
Diagnostics for details.

AO Value

The analog outputs can be set to a numeric value (in the range of 0 to 16000) or either in
voltage or current according to the output type. The values for voltage are 0 to 10 V and the
valuesfor current are 0 to 20 mA. See Module Status and Diagnostics for details.
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The AO module value representation is as follows:

In 0-20 mA current Decimal Value Output
outputs Current
0 0
4000 SmA
8000 10 mA
16000 20 mA
In 0- 10 V voltage Decimal Value Output
outputs Voltage
0 oV
4000 25V
8000 S5V
16000 0V

AQO Calibration

Analog Output Module

The upper and lower limits of analog outputs can be calibrated - either as current (20mA upper
[imit and 4mA lower limit) or voltage (10V upper limit and 2V lower limit). Default upper
and lower calibration limits are provided from the factory. See Module Status and Diagnostics

for details.

Keep Last Value (KLV) and Predefined Value (PDV)

Each output can be configured to KLV or to aPDV. Thisvalueis maintained in the event of
AO module failure or communication failure with the CPU.

The predefined value can also be used during normal operation to force a value that masks the

actual output value.

I/O Legacy Resolution Parameter

In systems with both ACE3600 RTUs and legacy (MOSCAD/MOSCAD-L) RTUs, some

MOSCAD/MOSCAD-L applications can be upgraded to ACE3600 without modifying the
references to analog values in the applications (‘C’ or ladder). The I/O Legacy Resolution
ST S advanced parameter sets the Analog 1/0 bit resolution to either Actual (ACE3600) or
Legacy (MOSCAD/MOSCAD-L).

For values and restrictions, see Appendix A: Site Configuration Parameters in the ACE3600

STS User Guide.
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AO Module Configuration Options

Analog Output Module

The AO modul e features which can be configured are listed in the table below. Some
parameters are per module and some are per output.

Table 13-1 ACE3600 AO Module Configurable Parameters

Parameter | Selection Default setup Per Parameter
Module / Setup location
Output

AO Type | Voltage/Current User Defined Output STSHW
Test/User
application
program

AOVaue | Voltage - 0to 10V User Defined Output STSHW

Current - 0to 20 mA Test/User

application
program

AO Voltage - 2to 10V Voltage-2to 10V Output STSHW Test

Calibration | Current - 4t0 20 mA | Current - 4to 20 mA

KLV & KLV/PDV KLV Output Application

PDV _ Programmer 1/0

PDV=value link table

Mask No/Yes No Output Application
Programmer 1/0
link table

Sleep Mode

Each AO module can be switched by the user application program to Sleep Mode. In Sleep
Mode, the module does not function and the power consumption is minimized. During Sleep
mode the user application program will get the predefined values for each output.
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Analog Output Module

M odule Status and Diagnostics

In the event of AO Module failure, the I/O module ERR LED will belit. Theeventis
registered by the CPU in the Error Logger. AO Module failure statusis also visible to the user
application program.

In addition to the ERR LED, the module includes a voltage output (Vout), current output
(lout), and calibration (CAL) LED for each output.

CAL Vout lout Indication
On On On Neither output is calibrated.
On Off On lout is uncalibrated.

On On Off Vout is uncalibrated.

Off On On Row value for testing purpose is defined by the user,
either using HW test or user application program to
send raw data.

Off On Off Vout is defined by the user, either using HW test or user
application program.

Off Off On lout is defined by the user, either using HW test or user
application program.

The AO module can be diagnosed and monitored using the STS Hardware Test utility. The
Hardware Test verifies that the module is operational, shows the type and actual value of each
output, enables calibration, and presents the ROM data calibration factors. The AO type can
be set either in the user application program or in the Hardware Test. To set the output value
in the Hardware test, the user application program must be stopped or the AO module frozen.
To calibrate the output in the Hardware test, the user application program must be stopped or
the AO module frozen.

In the Hardware Test utility, it is possible to set the AO module to Freeze Mode. In this mode,
the AOs will keep the last value they had at the time they were frozen. Freeze mode enables
testing the inputs and outputs while the user program is running.
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Analog Output Module

1/O Circuit Diagram

AO - Typical Output Circuit

Variable
1oV Current source 500 3300 .
T , LN .. lout
Floating \_; VTV H S
Voltage . (J ]
Converter ' —+)
: ——Q PGND
1 n
' 7 € ;
D/A Control "
: ii
L] ' N R B
n
— ( n
-_ ( 1]
; N\ Sl \ S 9 :
0
ft) - Vout
) —O
Variable

Voltage source
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Module Block Diagram

12V

Analog Output Module

Bus
Interface

4 AO
Front-end
__Floating Voltagei
} ----- 1: Vout1 W
! 2 Ret1 —/nterface
> S dauy] ~—ICurrent J D to A
f 4PGND1 Interface :
' i : & Signal
: >_5im—Proteotwe Ground—; Sk S
iy 6! Volt &z ]
! £ out2 oltage
z 7'Ret2 [—Interface §| Ch.2 :’
'L B L |‘
> 8} lout2 Current
! > 9IPGND1 Interface
i 101PGND1 l—Protective Ground— " ™
e 1
Pl e prr .
~ 11 ‘IVoutS IfctJIt[E_afge 1
[ [ nterface Ch.3
> 12:Ret3 ]I:
o 13!loutd Current
i ! Interface Module
, >—14EGRDT Control
15,papq [ Frotective Ground—
: ; P
| > 161 Vouts Voltage |
< 17 Retd — Interface L Ch.4 .
| > 18 loutd fouremt | |
' 191 PGND1 Interface
| 20! PGHND1 Protective Ground—I
- e 1
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Analog Output Module

Connection Charts

4 AO
Pin  Function Pin  Function
1 Voutl 11  Vout3
2 Retl 12 Ret3
3 loutl 13 lout3
4 PGND1 14  PGND1
5 PGND1 15 PGND1
6 Vout2 16 Vout4
7 Ret2 17 Ret4
8 lout2 18 lout4
9 PGND1 19 PGND1
10 PGND1 20 PGND1
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Analog Output Module

|/O Connection Diagram

Current Output wiring AO Module
i Shield _
Device / / ) / ) lout x
Load > Ret x
- AN <

Voltage Output wiring AO Module
n Shield
. < P A Vout x
Device / / / / /
Load >
\Z A\

N ] Ret x
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Analog Output Module

AO Module Specifications

Total Number of Outputs 4 AO current (0-20 mA) or voltage (0-10 V)
Output Arrangement Isolated floating channels, each channel can be connected as
0-20 mA or 0-10 V DC voltage
D to A Resolution 14 bit
Output Accuracy +0.05% full scale @ 25°C
Temperature Stability 25 PPM/°C
Internal Settling Time Max. 1.0 msec
Output Load Voltage: > 1.0 kQ, < 1.0 puf
Current: < 750 Q (internal power source)
Crosstalk Rejection Better than 50 dB between any pair of outputs
Interference Suppression Common mode rejection > 60 dB
Output Protection Voltage output: short circuit current, max. 30 mA
Current output: No-load voltage max. 22V DC
Diagnostic LEDs Module error LED, Voltage mode LED, Current mode LED,
Calibration LED per channel
User Connection 2 Terminal Blocks (3.5mm pitch), Maximum 18 AWG
Cable and TB Holder 20-wire cable braid with Terminal Block holder connector, 26 AWG
M odule Replacement Hot swap replacement— modul e extraction/insertion under voltage
Isolation 1.5 kV between output and module logic
Insulation Insulation resistance 100 MQ @ 500 V DC, per IEC60255-5
Operating Voltage 10.8-16 V DC and 3.3 V DC (from the motherboard connector)
Power Consumption Refer to Appendix D: ACE3600 Maximum Power Ratings.
Dimensions 37mmW x 225 mmH x 180 mm D, (1.5" W x 8.7" Hx 7.1" D)
Weight Approx. 0.29Kg (0.64 Lb)

Specifications subject to change without notice.
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MIXED I/O MODULE

General Description

The ACE3600 Mixed 1/0 modules include a mixture of Digital Inputs, Relay Outputs and
Analog Inputs on the same module.

The available Mixed I/O modules are:

e 16 Digital Inputs+ 4 EE DO Relay Outputs + 4 Analog Inputs ( £20 mA)
e 16 Digital Inputs+ 4 ML DO Relay Outputs + 4 Analog Inputs ( £20 mA)
Figure 14-1 provides a general view of the ACE3600 Mixed I/O module.

Figure 14-1 ACE3600 Mixed I/O Module — General View

Another type of mixed I/O isfound on the Digital Output/Digital Input (DO/DI) FET module.
See the Digital Output/Digital Input (DO/DI) FET module chapter above for more information.
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Mixed I/O Module

Figure 14-2 provides a detailed view of the Mixed 1/0 module front panel.
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Figure 14-2 ACE3600 Mixed I/O Module — Front Panel

The Digital Input (DIs) on the Mixed I/0O modules are voltage (“wet”) inputs IEC 61131-2
Type Il compliant. Thefirst 12 DIs can function as fast counters. All DIsare optically
isolated.

Each DI can be an event trigger (by interrupt) to a high priority fast process. A high priority
fast process enables very fast activation of an output in response to an input trigger and logical
conditions. This high priority fast process is independent of the I/O scan (refer to the STS
Application Programmer manual).

All four relay outputs are Single Pole Double Throw (SPDT) and are referred to as the “ Form
C” relays. The physical position of each relay is monitored by the module logic, by using a
back indication signal which is connected to the relay’ s second contact set. Any contradiction
between the required position and the back indication signal, is reported to the CPU and is
available to the user application program.

In some applications, it is necessary to inhibit relay output operation when attending the site
for safety reasons. In all DO relay modules; it is possible to inhibit all relays per DO module.
When a module is configured to enable relay inhibiting, the power to the relaysis provided
from the power supply via a dedicated power line (12V DO), controlled from the “12V DO”
input (TB located on the power supply module panel). When the input’ s terminals are shorted,
the relays are operational. When the input’ s terminal s are open, the relays are inhibited (EE
relaysin the OFF (0) position and ML relays do not change state.)

The user application program can monitor the relay inhibiting status and act accordingly. Also,
when the modul €' s relays are inhibited, any mismatch between the relay position and the
output logical stateisignored.
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Mixed I/O Module

The Mixed 1/0 modules Analog-to-Digital conversion resolution is 16 Bit (including sign).
Each input isfully isolated from the other inputs on the module and also optically isolated
from the module internal circuits. The modules are fully calibrated. It is possible to test and re-
calibrate the modulein the field.

The measured values are digitally filtered to reduce the 50 or 60 Hz noise. The user can select
the filtering frequency per module.

The measured values can be smoothed by digital filtering. Smoothing is accomplished by
calculating the running average values of a defined number of converted analog values
(samples). The user can select the level of smoothing per module. The higher the smoothing
level chosen, the more stable is the smoothed analog value and the longer it takes until the
smoothed analog signal is applied after a step response.

The user can select how the analog val ues are represented to the user application program, as
unitless numeric values or as scaled values that represent certain Engineering Units (EGU).

Each Al module can include an optional plug-in floating 24V DC power supply to power
external devices.

Each analog input has two Status LEDs:
e UF - indicates Underflow when lit
e OF - indicates Overflow when lit

The Mixed 1/0O modules support an optional 24V DC floating plug-in power supply (for
contact “wetting” or other purposes).

For a description of 1/0 module construction, location, LEDs, TB holder, and other common
I/0 modul e features, see the 1/O Modules chapter above. For details on Mixed I/0O Module
specific parameters and configuration, see the Mixed 1/0 Module Configuration section below.

Mixed |/O M odule Configuration

For configuration of the DIs, refer to the DI Module chapter.
For configuration of the DOs, refer to the DO/DI FET Module or DO Relay Module chapter.

For configuration of the Als, refer to the Al Module chapter.

Sleep Mode

Each Mixed 1/0 module can be switched by the user application program to Sleep Mode. In
Sleep Mode, the module does not function and the power consumption is minimized. During
Sleep mode the user application program will get the predefined values per each 1/0.
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Mixed I/O Module

M odule Status and Diagnostics

In the event of Mixed 1/O Module failure, the ERR LED will belit. This event is registered by
the CPU in the Error Logger. DI Module failure statusis also visible to the user application
program.

The Mixed 1/0 module can be diagnosed and monitored using the STS Hardware Test utility.
For Hardware Test of the Dls, refer to the DI Module chapter.
For Hardware Test of the DOs, refer to the DO/DI FET Module or DO Relay Module chapter.

For Hardware Test of the Als, refer to the Al Module chapter.
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Mixed I/O Module

Module Block Diagram
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Connection Charts

Mixed 1/0

Pin  Function  Pin  Function
1 DI1 21 COM1
2 DI2 22 NC1

3 DI3 23 NO2
4 Dl4 24  COM2
5 DI5 25 NC2

6 DI6 26 NO3

7 D17 27  COM3
8 DI8 28 NC3

9 DI9 29 NO4
10 DI10 30 COM4
11 Di11 31 NC4
12 DI12 32  All+
13 DI13 33 All-
14 Dl14 34  Al2+
15 DI15 35  Al2-
16 DI16 36  AI3+
17 24V+ 37  AI3-
18 COM1 38 Al4+
19 PGND1 39 Al4-
20 NO1 40 PGND
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Mixed I/O Module

Mixed |/O M odule Specifications

Total Number of Inputs/
Outputs

16 Digital Inputs + 4 EE Relay Outputs + 4 Analog Inputs
(£20 mA)
16 Digital Inputs + 4 ML Relay Outputs + 4 Analog Inputs
(£20 mA)

I/0O Arrangement

1 group of 16 DIswith shared common
4 relay outputs - Form C
4 isolated anal og inputs

DI Counter Inputs

Thefirst 12 inputs can be configured as fast counters.

DI Frequency 0-1KHz

DI Fast Counter Frequency 0 - 5 KHz, minimum pulse width 100 pS
DI Max. DC Voltage Max. 40V DC

DI “ON” DC VoltageRange  +11to+30V DC, -30to-11V DC

DI “OFF’ DC VoltageRange -5to+5V DC

DI Current 6-10 mA

Fast Capture Resolution 1 mS (Interrupt upon change of state)

Event Time Tagging 1 mS (Interrupt upon change of state)

Resolution

DI Filtering 010 50.8 mS (DC, programmable in 0.2 mSec steps)

DI Counter Filtering

0to 12.75 mS (programmable in 0.05 mSec steps for inputs configured as
high speed counters)

DO Contact Voltage Ratings

Max. 60 V DC or 30 V AC RMS (42.4 V peak).

DO Contact Power Ratings

2A @30V DC, 0.6A @60V DCor 0.6A @ 30V AC
(resistive |oad)

DO Relay Back Indication

Contact position - hardware back indication

DO Fail State Configurable relay state on CPU fail: On, Off or ‘last value’
Al Resolution 16 Bit (including sign)
Al Accuracy +0.05% of full scale @ 25°C

Al Sampling Time

10 mSec @ 50 Hz filtering
8.33 mSec @ 60 Hz filtering

Al Smoothing

Selectable input averaging: 1, 2, 4, 8, 16, 32, 64 or 128 samples
(x10 mS)

Al max. Potential between
Als

75V DC, 60V AC (RMS)

Al Impedance

Rin <250 Q
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Mixed I/O Module

Al Crosstalk Rejection

Better than 80 dB between any pair of inputs

Al Temperature Stability

25 PPM/°C

Al Interference Suppression

Selectable 50 or 60 Hz filtering, common mode rejection > 100 dB,
differential mode rejection > 50 dB

Diagnostic LEDs

Module error LED, Status LED per each DO and DI.
Overflow and Underflow LED per each Al,
24V Plug-in status LED (Al)

Al Overflow and Underflow levels can be configured to:
Current inputs: £20mA / 4-20 mA
Voltageinputs: £5V /0-5V /1-5V

24V DC Output

Supports one isolated 24V A plug-in “wetting” power supply

User Connection

4 Termina Blocks (3.5mm pitch), Maximum 18 AWG

Cable and TB Holder

40-wire cable braid with Terminal Block holder connector, 26 AWG

Module Replacement

Hot swap replacement— modul e extraction/insertion under voltage

Input / Output Isolation

DI: 2.5kV RMS between input and module logic per IEC60255-5
DO: Between open contacts: 1kV,

between output and module logic: 1.5 kV per IEC60255-5
Al: 1.5kV between input and module logic per IEC60255-5

Input Insulation

Insulation resistance 100 MQ @ 500 V DC per IEC60255-5

Operating Voltage

10.8-16 V DC and 3.3 V DC (from the motherboard connector)

Power Consumption

Refer to Appendix D: ACE3600 Maximum Power Ratings.

Dimensions 37mMmW x225mmH x 180 mm D
(1.5"Wx87"Hx 7.1"D)
Weight Approx. 0.31 Kg (0.68 Lb)

Specifications subject to change without notice.
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MIXED ANALOG MODULE

General Description

The ACE3600 Mixed Analog modules include a mixture of Analog Inputs and Analog Outputs
on the same module.

The available Mixed Analog modules are:

e 4 Analog Outputs + 8 Analog Inputs (20 mA) (supports 4-20 mA)

o 4 Analog Outputs + 8 Analog Inputs (£5V) (supports 0-5 V and 1-5V)
Figure 15-1 provides a general view of the ACE3600 Mixed Analog module.

Figure 15-1 ACE3600 Mixed Analog Module — General View
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Mixed Analog Module

Figure 15-2 provides a detailed view of the Mixed Analog module front panel.
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Figure 15-2 ACE3600 Mixed Analog Module — Front Panel

For adescription of the Alsin the Mixed Analog modules, see the Analog Input Module
chapter. For adescription of the AOs in the Mixed Anaog modules, see the Analog Output
Module chapter.

The Mixed Anal og modul es support an optional 24V DC floating plug-in power supply to
power external devices.

For adescription of 1/0O module construction, location, LEDs, TB holder, and other common
I/0 modul e features, see the I/0O Modules chapter above. For details on Mixed Analog Module
specific parameters and configuration, see the Mixed Analog Module Configuration section
below.

Mixed Analog M odule Configuration

For configuration of the Als, refer to the Al Module chapter.

For configuration of the AOs, refer to the AO Module chapter.

Sleep Mode

Each Mixed Analog module can be switched by the user application program to Sleep Mode.
In Sleep Mode, the module does not function and the power consumption is minimized. During
Sleep mode the user application program will get/set the predefined values per each 1/O.
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Mixed Analog Module

M odule Status and Diagnostics

In the event of Mixed Analog Module failure, the ERR LED will belit. This event isregistered
by the CPU in the Error Logger. Al Module failure statusis also visible to the user application
program.

The Mixed Anal og modul e can be diagnosed and monitored using the STS Hardware Test
utility.

For Hardware Test of the Als, refer to the Al Module chapter.
For Hardware Test of the AOs, refer to the AO Modul e chapter.
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Module Block Diagram

Mixed Analog
Front-end
Floating Voltages|~ ™~ | 12V
o
r;..?.: Voutl Voltage |
! S 21; Retl —Interface Ch 1
1)
1,31 lout] Current
Er 41 PGINDY Interface f— 8‘DS?OAI
igna
E 51 peND1 [ rotedtive Ground Proceising
pF—pretl
1oy B Vout? Voltage |
1 =
! ; 71 Rel2 E Interface Ch.2 :
i > 81 loLt2 Current 2
| 5
s 9; PGND1 Interface % \
1 210l PGND1_—Protective Ground—,
1 >_'— - | ¢
jren— | 77
i
Volt:
: > Mi e In?e?‘fgie S Ch.3
1§ 12)Ret3 . L -
P e |-
1 131 lout3 Current Modul
1 ] Interface f— odule
4 141 PGMND1 Control
E 15} PGND1 —Frotective Ground—l
! ~1 ] - Vs
:\; 16, Voutd Iv?t?fge -
W —
E> 1H|Ret4 —nterface " Ch.4
s 181 loutd I—Current
! 19} PGIND1 Interface |—
E 20! penpg Frotective Ground—J7
1 1 /
ot
Front-end
Floating Voltages 12v
777777777777 5 M
i> 211 Al1+
Ly 221A1- Ch. 1 ™
[ = !
! 23, A2+
| L
SEETIFY: Ch.2 [ &ASEF’ Q
17 T ignal
| o 251 A3+ Processing
1o 261AI3- Ch.3 |
o :
|5 271 Ald+
IS 281Al- Ch. 4 = \
]
| 529! PGND2 e %
! 301 PGND2 —Protective Groundj MUX
>_'71—
> ) ;
! > 31 Al5+
ly 32! Al5- Ch.5 j|—= Vodu
I odule
| DB} Al Ch. 6 }—= Control
> 241 Al -
]
| 535, AlT+
|5 36, AI7- Ch. 7 p—
| o 371AI8*
| S 381 A8 Ch. 8 | <—{Ch. Ref
: |
| 1
| ]
|5 30{+24v  ETI7"77124VDC-DCPS
I L oy | “\:\\ L Plug-In Option PS Ind.
i 24N Ty 12V

15-4

Bus
Interface

Mixed Analog Module
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Connection Charts

4A0/8AlI
Pin  Function Pin  Function
1 Voutl 21 All+
2 Retl 22 All-
3 lout1l+ 23 Al2+
4 PGND1 24 Al2-
5 PGND1 25  AI3+
6 Vout2 26 AI3-
7 Ret2 27  Al4+
8 lout2 28  Al4-
9 PGND1 29  PGND2
10 PGND1 30 PGND2
11 Vout3 31 A5+
12 Ret3 32  Al5
13 lout3 33 Al6+
14 PGND1 34  Al6-
15 PGND1 35 AIT+
16  Vout4 36  Al7-
17 Retd 37 AI8+
18  loutd 38 Al8-
19 PGND1 39  +24Vv
20 PGND1 40  -24v
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Mixed Analog Module Specifications

Total Number of I/Os

4 Analog Outputs + 8 Analog Inputs ( £20 mA) or
4 Analog Outputs + 8 Analog Inputs ( £5V DC)

I/0O Arrangement AO - each channel can be connected as 0-20 mA or 0-10 V,
Al - Isolated (floating) analog inputs

AO D to A Resolution 14 bit

AO Accuracy +0.05% full scale @ 25°C

AO Temperature Stability 25 PPM/°C

AO Internal Settling Time Max. 1.0 msec

AO Load Voltage: > 1.0 kQ, < 1.0 pf
Current: < 750 Q (with internal power supply)
AO Crosstalk Rejection Better than 50 dB between any pair of outputs
AO Interference Suppression Common mode rejection > 60 dB
AO Voltage Output Protection Short circuit protection, max. 30 mA (all other operating

channels remain fully functional)

AO Current Output No-load Voltage

Max. 22.0V DC

AO Isolation

1.5 kV between output and module logic

AO Insulation

Insulation resistance 100 MQ @ 500 V DC per IEC60255-5

Al A to D Resolution

16 Bit (including sign)

Al Accuracy

+0.05% full scale @ 25°C

Al Sampling Time

10 mSec @ 50 Hz filtering
8.33 mSec @ 60 Hz filtering

Al Smoothing

Selectable input averaging: 1, 2, 4, 8, 16, 32, 64 or 128 samples
(x10 mS)

Permitted. Potential between Inputs

75V DC, 60V AC (RMS)

Al Input Impedance

+20 mA input: Rin <250 Q
+5 V input: Rin > 1 MQ

Al Crosstalk Rejection

Better than 80 dB between any pair of inputs

Al Temperature Stability

25 PPM/°C

Al Interference Suppression

Selectable 50 or 60 Hz filtering, common mode rejection > 100
dB, differential mode rejection > 50 dB

24V DC Output

Supports one isolated 24V Plug-in “wetting” power supply
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Diagnostic LEDs

AO - Voltage mode LED, Current mode LED, Calibration LED
per channel

Al - Overflow and Underflow LED per each input, 24V Plug-in
status LED

The module Overflow and Underflow levels can be configured
to:

Current inputs: £20mA / 4-20 mA

Voltageinputs: £5V /0-5V /1-5V

Genera - Module error LED

Al Input Isolation

1.5 kV between input and module logic

Al Input Insulation

Insulation resistance 100 MQ @ 500 V DC per IEC60255-5

User Connection

4 Termina Blocks (3.5mm pitch), Maximum 18 AWG

Cable and TB Holder

40-wire cable braid with Terminal Block holder connector, 26
AWG

Module Replacement

Hot swap replacement— modul e extraction/insertion under
voltage

Operating Voltage

10.8-16 V DC and 3.3 V DC (from the motherboard connector)

Power Consumption

Refer to Appendix D: ACE3600 Maximum Power Ratings.

Dimensions

37mmWx225mmH x 180 mmD (1.5" W x 87" Hx 7.1" D)

Weight

Approx. 0.34 Kg (0.75Lb)

Specifications subject to change without notice.
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1/0 EXPANSION

General Description

The ACE3600 RTU includes the option of expanding the number of I/0 modules controlled by
a single CPU module on the main frame. The 1/O expansion frames can be co-located with
RTU on the main frame (installed in the same 19” rack or cabinet) or distributed in the same
site (up to 50 meters from the main frame.)

1/0 expansion is based on a 100 Base-T full duplex Ethernet connection between the CPU
module and the expansion modules. This type of connection enables the user program
application to control and monitor the 1/0 modules on the expansion frames transparently in
the same way it controls and monitors the 1/0 modules on the main frame.

The user can diagnose all the modules on the expansion frames using the STS via the CPU on
the main frame. The STS can also be connected locally through the expansion module’s STS1
RS232 port.

I/0O expansion is based on three modules:

Expansion LAN Switch: This module is part of the expansion frame. It is installed in
the main frame in an 1/0 module slot. Up to seven expansion frames can be connected
through a single expansion LAN switch. (For one expansion frame, the switch is not
required.) Eight to thirteen expansion frames can be connected using a combination of
two expansion LAN switches. For information, see the Expansion LAN Switch
chapter below.

Expansion Power Supply: This module is installed in the 1/0 expansion frame. It
extends power (and 12V DO control) from the power supply on the RTU’s main frame
to the 1/O expansion frame, or from one 1/0 expansion frame to another. For more
information, see the Expansion Power Supply Module chapter below. This module can
be replaced by another ACE3600 power supply option per power requirements or
when the expansion frame is not co-located with the main frame. For a list of power
supply options, see the Power Supply Module and Backup Battery chapter above.

Expansion Module: This module is part of the expansion frame. It is installed in the
I/O expansion frame next to the power supply. It is connected via LAN to the RTU’s
main frame, either to the CPU module or to the expansion LAN switch, depending on
the configuration. For more information, see the Expansion Module Chapter below.

Note: Only a dedicated LAN should be used by the main CPU and expansion modules to
communicate with each other. Connecting other elements to the LAN may disrupt system
operation.

Note: The main CPU must include an Ethl Ethernet port. Therefore, only the CPU 3640
can be used for 1/O expansion.
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Figure 16-1 provides a general view of an ACE3600 CPU with a single 1/0 expansion frame.
The expansion module on the 1/0 expansion frame is connected using a crossed LAN cable to
the CPU 3640 on the main frame (Port Eth1.) The expansion power supply on the I/0
expansion frame is attached via DC cable to the power supply on the main frame. Accessories
such as a mobile radio, battery, and plastic accessory box are attached to a separate optional
19” chassis.

Main Frame Radio/Batt. Chassis
(optional)

: =m0
Main PS (AC/DC) el e
CPU3640 - >

DC Crossed
Cable LAN Cable
Expansion
PS
Expansion
Module | e i
‘ /O Frame

Figure 16-1 ACE3600 I/O Expansion — Single Frame Example
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Main PS (AC/DC)
CPU (3640)
Expansion Switch

Communication | -

Cable

Expansion

PS (DC)

Expansion

Module

I/O Expansion

Figure 16-2 provides a general view of an ACE3600 CPU with multiple I/O expansion frames
(two to seven.) The CPU on the main frame (Port Ethl) is connected using a LAN cable to the
LAN switch on the main frame (Port Eth1-M). The expansion modules on each of the seven
1/0 expansion frames are connected using a LAN cable to the expansion LAN switch (Eth2-
Eth8) on the main frame. The expansion power supply on the first I/O expansion frame is
attached via DC cable to the power supply on the main frame. The power supplies on the other
1/0 expansion frames are each attached via DC cable to the power supply on the previous I/O
expansion frame, in a daisy-chain manner. Accessories such as a mobile radio, battery, and
accessory box are attached to a separate 19” chassis.

Note that the number of chained frames is limited by the total power and voltage drop.

Main Rack Radio/Batt. Chassis

(optional)

24 e |

DC LAN Cable LAN Cable s LAN Cable
Cable

Figure 16-2 ACE3600 I/O Expansion — Multi-Frame Example

Note: The number of expansion power supplies that can be cascaded to the power supply on
the main frame is limited. When required, DC or AC power supplies should be installed on the
expansion frames to meet the accumulated power consumption requirements.
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In the maximal configuration, up to 110 1/Os can be connected to the ACE3600, by using two
expansion LAN switches on the main frame and thirteen 1/0 expansion frames. See Figure 16-

3.
Main Rack Radio/Batt. Chassis
Main PS (AC/DC)
CPU 3640
Expansion Switch 1 i
Expansion Switch 2
Communication | LAN Cable
Cables LAN Cable -
PS (AC)
Expansion ‘
Module ' S
| 110 Rack #8 I/0 Rack #13
DC
Cable LAN Cable LAN Cable T LAN Cable
Expansion
PS (DC)
Expansion ‘
Module =i =
O Rack # I

Figure 16-3 ACE3600 I/O Expansion — Maximal I/O Configuration

I/O Expansion Frame

An 1/0 expansion frame must always include an expansion module to enable the CPU in the
main frame to communicate with and control the expansion frame and its I/0 modules. The
expansion module is provided with each expansion frame model.

Like the ACE3600 main frame, the 1/0 expansion frame can contain 3, 5, 7 or 8 I/O slots. The
expansion frame is compatible with the existing chassis and housing options.

I/O Expansion Power

The choice of power supplies for a system with 1/O expansion is determined by the specific
configuration and the power requirements of the system.

In a co-located system where the power supply on the main frame feeds the 1/0 expansion
frame, a low-tier power supply cannot serve as the main power supply.

In a distributed system where the power supply on the 1/0 expansion frame is not connected to
the main frame, any power supply modules can be used which suit the power requirements of
the system. When applicable, it is recommended to have an external single power on/off
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switch to control all power supplies simultaneously. Similarly, it is recommended to have a
single on/off for all 12V DO controls. If a DC power supply low tier is used on the expansion
frame, it does not include the 12V DO control, and it cannot provide power (in a daisy-chain
manner) to other expansion power supplies.

For guidelines on selecting the power supplies for a particular ACE3600 RTU with I/O
expansion, see the ACE3600 System Planner.

Power-up/Restart/Power-down

In a system where the power supply on the main frame feeds the 1/0 expansion frame,
powering up/restarting the main power supply will power-up/restart the expansion frames as
well. Powering down the main power supply will power-down the expansion 1/Os as well.

In a system where the power supply on the 1/0 expansion frame is not connected to the main
frame, powering down or restarting the main power supply will not power-down the 1/Os on
the expansion frame. However, these expansion 1/0s may be reset after a period of time as a
result of this action. If the expansion frame loses communication with the main frame for more
than a certain number of seconds (configurable), it will restart. For more information, see the
Expansion Module chapter below. For information on configurable timeouts which may cause
the expansion module to restart, see the ACE3600 STS User Guide - Appendix A: Site
Configuration Parameters.

Status and Diagnostics

Status and diagnostics information can be retrieved from the expansion module, LAN switch,
and power supply using the STS Hardware Test utility and SW Diagnostics and Loggers, via
the CPU on the main frame. In a system where the expansion is not co-located with the main
frame, status and diagnostics information on the expansion components can be retrieved by
connecting directly to the expansion module. For more details, see the relevant chapter in this
manual and the Hardware Test section of the ACE3600 STS User Guide.
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EXPANSION MODULE

General Description

The expansion module provides an interface from the CPU module (either directly or viathe
expansion LAN switch) on the ACE3600 main frame to the 1/O modules on the expansion
frame. Thisenablesthe CPU on the main frame to control the 1/0 modules on the expansion
frame and process the gathered data.

Thismoduleisinstalled in the I/O expansion frame in the second slot from the left and is
connected via dedicated LAN to the RTU’s main frame.

Figure 17-1 provides a general view of the ACE3600 expansion module.

00 o0 00

Figure 17-1 ACE3600 Expansion Module — General View

The front panel includes status L EDs, expansion address L EDs, communication port LEDSs,
two pushbuttons, communication ports and rotary switch. The panel is covered by the module
door.
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Figure 17-2 provides a detailed view of the expansion module front panel.

g —
g{rlgatéle — \I = gi;tS),Pushbuﬁons
LEDs | |
Frame Number Selector
,%ﬁ Rotary Switch
Port I “‘ % STS1- STS Diagnostic Port
LEDs —t s
= Exp Eth1 - Ethernet
Expansion Port
Expansion Al
Address L ‘ |
LEDs = — |

Figure 17-2 ACE3600 Expansion Module — Front Panel

Front Pand

Pushbuttons

The expansion module includes two pushbuttons on the front panel, PB1 and PB2.

These pushbuttons are used for activating and testing the modules LED, restarting the unit, and
activating memory test. See the Pushbutton Functionality section below for information on
pushbutton functionality.

Note: The pushbuttons cannot be monitored by the user application program (when it is
running) for the application purposes. The pushbutton status can be checked using the
Hardware Test utility.

Frame Number Selector Switch

The expansion module includes a (rotary) selector switch which enables the user to determine
the frame number in the expanded RTU. The frame number is used during communication
with the main CPU, with the STS, etc. For instructions on setting the frame number, see
Setting the Frame Number below.

Communication Ports

The expansion modul e includes two on board communication ports:
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e ExpEthl (E1) - 10/100BaseT Ethernet port, used to connect to the expansion LAN
switch or to the main CPU

e STS1 (STS1)—RS232 port 115200 bps, used to connect a PC running the ACE3600
STSto perform diagnostics and other STS operations (for distributed 1/0), asif itis
connected directly to the main CPU (i.e. it provides access to the whole system.)

For the detailed specifications of each port, see the Expansion Module Specifications bel ow.
For information on the cables and connectors, see Connecting the Expansion Modul e below
and Appendix C.

Note: When connecting an Ethernet cable to the main CPU, add one Fair-Rite ferrite core
(#7683477X01 from the supplied ferrite kit FHN7007A) on each end of the cable, near the
connectors. Each core has two turns. When connecting an Ethernet cable to the expansion
module, add one Fair-Rite ferrite core (#7683477X01 from the supplied ferrite kit FHN7007A)
on each end of the cable, near the connectors. Each core has two turns. (The number of turns
when using ferrite coresis determined by the times the cable/wire crosses the internal aperture
of the core.)

The expansion modules include module status L EDs, port status LEDs, and expansion address
LEDs. Some of the LEDs are single color (green) and some are bicolor LEDs (red, green or
orange).

Status LEDS indicate the expansion module status in startup (boot), run-time or when thereis
afailure. The communication LEDs are used to indicate the communication port status. The
expansion address L EDs indicate the address sel ected with the rotary frame number selector
switch, as detected during startup. Note that during startup or failure, the communication and
expansion address (EXP ADDR) LEDs are used to indicate various situations. Table 17-1
details the LEDs functionality.

M odule Firmwar e and Operation M odes

The expansion module firmware extends the main CPU control to the I/O modules located in
the expansion frame. The expansion module (expansion CPU) is shipped from the factory
with dedicated firmware called Expansion Loader. After connecting to the main CPU
(MCPU), the expansion modul e loads the Expansion Firmware Image from the main CPU to
ensure that all modules use the same firmware version. The diagram below depicts the
initiation process of an expansion modul e after power-up/restart and during run-time;
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———» Expansion module power-up

Is Expansion ID between 1 and 13?

The Expansion module discovers the main
CPU (MCPU) via UDP/IP (broadcast).

.

Discovery succeeded-
obtained self and MCPU IP address?

1. Loads the Firmware Image into RAM from the MCPU (using TCP).
2. Turns off all LEDs and runs the loaded Expansion Firmware Image.
3. Auto-recognizes actual I/O modules.

-

Loads user files from the MCPU (using TCP) and saves in FLASH:
1. Configuration, if such exists

2. Application database, if such exists

3. Predefined input and output values and I/O link (if such exist)

4. Encryption files, if such exist

yes

Failed to load one or more files?

ino

Expansion Module

>~

AN

>~

1. Registers its actual /0 modules information in the MCPU (using TCP).

2. Initializes the Expansion Image (system startup).
3. Negotiates Ethernet addresses (MAC) and starts EMI with the MCPU via TCP.

-

Failed to negotiate or start EMI?

no

Running:
1. Monitor EMI communication with the MCPU.
2. Monitor the MCPU status via TCP.

3. Monitor actual I/O modules change (hot-swap) and update the MCPU.

yes no

Has the MCPU restarted, or disconnected for
more than fail time (60 seconds)?
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Power-up and Restart

The MCOM LED (see LED description in Table 17-1) on the expansion module indicates the
connection status between the expansion module and the main CPU and expansion frame
initialization progress.

The main CPU expects the expansion frames to compl ete the initialization within a
configurable period of time (60 seconds default). After this period of time elapses, the main
CPU will operate normally with the connected frames and their 1/0O modules. Any expansion
frame that has not completed initialization within that time (e.g. because it was connected later
to the RTU) will beignored until the next main CPU restart.

Note that after the main CPU starts up, it waits for the expansion modules to complete the
initialization process. The wait time is derived from the number of expansion frames
configured in the RTU. After all the expansion frames have completed the initialization, the
main CPU will continue its system startup. The main CPU will wait 60 seconds (default) for
all expansion frames to connect.

Restart after Firmware Download
After anew version of the firmware is downloaded to the main CPU, the CPU and all
expansion modules will restart (as with configuration download or main CPU power reset.)
Note that the restart includes the time to identify all expansion frames, as described above.
After anew version of the Expansion Loader firmware is downloaded to the expansion module
(using the STS Hardware Test feature), the expansion module will restart itself. For
information on upgrading the Expansion Loader firmware, see the ACE3600 STS User Guide.

Restart after Configuration Download
After asite configuration is downloaded to the main CPU, the CPU will restart and will
instruct the expansion modules to restart as well. Note that the restart includes the time to
identify all expansion frames, as described above. For information on downloading to the
RTU, see the Operation chapter of the ACE3600 STS User Guide.

If the RTU failsto restart after the user-defined site configuration was downloaded, a unique
LED display (in the range of the PI1-TX and SI2-RX LEDs) will follow. The RST LED will
turn RED and the RTU will restart itself with the previous “good” configuration. The
expansion module will be restarted. The following message will appear in the RTU Error
Logger “Configuration file was deleted due to failure in startup. Rolling back to the last
configuration file.” Errors can be retrieved from the RTU using the ACE3600 STS Error
Logger utility.

If the newly-downloaded configuration has a problem which prevents the expansion module
from connecting to the main CPU, the expansion module is restarted, and will operatein
Expansion Loader mode. It will restart every two minutes, and be unable to perform
discovery/load image from main CPU. If the site’s1/O configuration includes one or more
frames, awarning is displayed in the main CPU. If no frames were configured for the site, the
main CPU will ignore al Expansion Loader discovery requests.

If the startup succeeds after configuration download but has errors, these errors are reported in
the RTU Error Logger. Itis, therefore, recommended to check for errors after downloading a
configuration file to the RTU. Errors can be retrieved from the RTU using the ACE3600 STS
Error Logger utility.
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For information on retrieving errors from the RTU Error Logger, see the Operation chapter of
the ACE3600 STS User Guide.

Restart after Erase Flash
After the User Flash is erased in the main CPU, the RTU will restart with the default site
configuration and all expansion modules will restart. Note that the restart includes the time to
identify all expansion frames, as described above.

Expansion Module during Run-Time

The expansion module constantly exchanges 1/0O data and status data with the main CPU, using
the Ethernet Microcode Interface (EMI). The EMI enables the main CPU to be updated by all
the expansion modules at very short intervals via the expansion Ethernet LAN. The main CPU
constantly synchronizes the expansion modul e date and time, and periodically polls the errors,
pushbuttons and time tagged data from all the connected expansion modules.

If the connection between the expansion module and the main CPU islost (e.g. dueto main
CPU restart, cable disconnection, etc.) for a configurable period of time (1 minute default), the
expansion module will restart and the initialization process will begin again.

After the expansion frames have initialized, it is possible to download to the RTU a user

program or other user defined files. After successful download, the main CPU automatically
updates each expansion module. Note that if the main CPU tries to download a user program
or other files to an expansion module during initialization, the expansion module is restarted.

Power-down

When the voltage provided to the expansion modul e (from the power supply on the expansion
frame) drops below the minimum level, the module will shut down in an orderly fashion.
When the expansion frame is powered using an expansion power supply (or 12V low-tier
power supply), it may shut down when the voltage drops below 10.8 V. When the expansion
frame is powered using other types of ACE3600 power supplies, thislevel is configurable.
See the ‘“Minimum DC operation voltage' parameter in Appendix A: Site Configuration
Parameters of the ACE3600 STS User Guide.

File Download without Restart

When certain files (e.g. /0 FPGA, encryption keys, compiled |adder) are downloaded from
the STSto the main CPU, the main CPU will “forward” the files to the expansion modules,

without forcing arestart. The main CPU will restart the expansion modulesif the “forward”
operation fails for some reason (e.g. temporary loss of communication.)

M odule Status and Diagnostics

The module statusisindicated on the front panel LED. Detailed module status and diagnostics
information can be retrieved viathe main CPU using the STS Hardware Test utility. For more
details, see the Hardware Test section of the ACE3600 STS User Guide.
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Module Warningsand Errors

Expansion module warnings and errors are logged in the main frame CPU memory to indicate
issues or errors during power-up, restart, run-time, and other modes of CPU operation. If a
warning or error occurs in any one of the RTU frames, the ERR LED will light up on the front
panel of the main CPU and the MERR LEDs will light up on the front panel of al expansion
modules. Green indicates a message, orange indicates awarning, and red indicates an error.

The RTU error logger information can be retrieved using the STS Error Logger utility. For
more details, see the Error Logger section of the ACE3600 STS User Guide.

Connecting the Expansion M odule

Install the expansion module in the second slot from the left in the expansion frame.
Direct connection: In a system with a single expansion frame, connect the Exp. Ethl port on

the expansion module directly to the Eth1 port on the main CPU, using the crossed Ethernet
cable described below.

Switch connection:

¢ Inan RTU with more than one expansion frame (and up to seven), connect the Exp.
Eth1 port on the expansion module to one of the Ethernet ports Eth2-Eth8 on the
expansion LAN switch (situated on the main frame). Note: The Eth.1 (M) port on the
expansion LAN switch isreserved for connection to the main CPU.

¢ If two switches are used (more than seven expansion frames), connect the Exp. Ethl
port on the expansion module to one of the Ethernet ports (Eth3-Eth8) on the first
expansion LAN switch or to one of the Ethernet ports (Eth2-Eth8) on the second
switch. (Connect the Eth2 port on the first switch to the Ethl (M) port on the second
switch Ethernet LAN, as described in the Expansion LAN Switch chapter below.)

Expansion frames are provided without cables. For connection, use one of the cables listed
below or use any other standard Category 5E shielded (FTP) LAN cable (up to 50m, per cable
length limit.)

Four different Ethernet cables are available for this purpose. Choose the cable length based on
the distance from the main frame to the expansion frame.

o 0.6 meter (Motorolap/n FKN8561A) - This cableisfor local connection of the main
CPU to the expansion switch.

o 2 meter (Motorolap/n FKN8562A)
o 3 meter (Motorolap/n FKN8563A)

o 3 meter (Motorola p/n FKN8525A) crossed cable - This cableisfor direct connection
of the expansion module to the main CPU.

For more on switch connection, see the Expansion LAN Switch chapter below.

17-7



Expansion Module

Setting the Frame Number

The expansion module shipped from the factory is set by default to 1. If more than one 1/0O
expansion frame is added, this frame number (also known as frame 1D) must be changed.
Procedure 17-1 describes how to set the expansion frame number using the rotary selector
switch on the front panel of the expansion module. The frame number should be changed
before powering up the module.

Procedure 17-1 How to Set the 1/0O Expansion Frame Number
1) Make sure that the expansion module is not connected to a power source.

2) Insert a small flat screwdriver into the groove on the rotary frame number selector. See
Figure 17-3.

3) Using the screwdriver, turn the dial until the arrow points to the desired frame number.
Note: The selected frame number must not already be assigned to another expansion
module and must be in the range of 1-13 (1-9, A, B, C, D hexadecimal.)

4) Connect the expansion module to a power source.

5) When the expansion module is powered up, verify the selected frame number via the four
binary Expansion Address (EXP ADDR) LEDs on the front panel. This is the frame
number that will be used when communicating with the main CPU.

EXP
ADDR

Groove

B

Figure 17-3 Expansion Module Rotary Frame Number Selector Switch and
Expansion Address LEDs

The rotary frame number selector switch should not be changed while the expansion
module is running. If the switch is changed while the expansion module is running,
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the frame number will not be changed. A message will be logged in the Error Logger
notifying the user of the switch change (specifying the actual frame number.)

If the frame number was set to a number other than 1-9/A-D before power-up, the
expansion module will restart itself continually until the frame number is changed.
The MERR LED will bered, but no error islogged. The invalid number (1-15) will
be reflected in the Expansion Address LEDs.

If the frame number is changed after the Expansion Loader has begun discovery, but
before the Expansion Image is started, the expansion module will restart itself and use
the new frame number (assuming it is 1-9/A-D.)

It is recommended to set the frame numbers in sequential order (i.e. frame number 1
connected to the expansion LAN switch port Eth2, frame number 2 connected to
expansion LAN switch port Eth3, etc.)

Oisanillegal frame number and is not represented by the EXP ADDR LEDs.
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Pushbutton Functionality

In general, the two pushbuttons on the front panel of the expansion modul e behave like the
pushbuttons on the front panel of the CPU module, with the exception of the Erase User Flash
functionality and user application access which are not available.

Expansion Module

Note: PB2 is not relevant during run time in the expansion module.

continuoudly for five
seconds.

Note: Before initiating
bootstrap, the expansion
module must be connected
directly tothe STSPCin
standalone mode. No other
components can be on the
network which might create
aconflict with the default IP
address.

Scenario Trigger Action
LEDs Test During run-time, pressPB1 | All the LEDS on the expansion module
for five or more consecutive | and I/O modules on that expansion frame
seconds (but less than 30). will belit until let go of PB1 and then
returned to their previous states.
Turn LEDsON | During run-time, pressPB1 | Those LEDs which are currently active
for one second. will be turned on for a period of time
(configured in the RTU configuration
using the STS.)
Bootstrap During startup, press PB2 The expansion will start up in diagnostic

mode. Communication withthe RTU is
for diagnostic purposes only (Error
Logger/ SW Diagnostics) or for
downloading new primary image firmware
to the module. (See Module Firmware and
Operation Maodes below.)

If the bootstrap fails, the four indicator
LEDs (see LEDs Location in Table 17-2)
will display the failure error in binary
code.
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Scenario Trigger Action

RAM Test During startup, press PB1. A detailed memory test of SDRAM and
SRAM plug-in is performed.

- At the beginning of the RAM test, the
four indicator LEDs (see LEDs Location in
Table 17-2) will blink threetimes. During
the RAM test, the LEDs may blink or be
lit.

If the RAM test succeeds, the four LEDs
will blink three times and turn off and the
restart sequence will continue.

If the RAM test fails, the RTU will freeze
(restart sequence stops), the PWR LED
will blink and the four LEDs will blink
seven times. The failure error code will
then be displayed on the LEDs, in binary
code, as described in Table 17-3.

- To exit/abort the RAM test in the middle,
restart the RTU using the On/Off switch
on the front panel.

L EDs Behavior
The table below describes the behavior of the LEDs on the expansion module.

Table 17-1 Expansion Module LEDs Behavior

LED Name | Description Status
PWR Power LED Flashing Red — Power exists; Module FPGA

Bicolor LED (Red, Green) not |oaded.
Green — Power exists; Moduleis running
from arecognized power supply.

Red — Failure on power-up. Module is
running from an unrecognized power supply.
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LED Name

Description

Status

MERR

Main CPU
Error Logger Status LED

Bicolor LED (Red, Green)

OFF — No new errors or warnings logged in
main CPU.

Green — New message |ogged.
Orange — New warning logged.
Red — New error logged.

Note: In systems with 1/O expansion, all error
messages from 1/O expansion frames are
periodically collected by the main CPU and
saved with the main frame error messages.

When an error message is logged in either the
main frame or I/O expansion frames, the ERR
LED islit on the main CPU front panel and
the MERR LEDs are lit on all expansion
modules. When the messages are cleared, the
ERR/MERR LED(s) are turned off.

RST

Reset LED
Bicolor LED (Red, Green)

Green — On startup
OFF — Successful power-up or restart.
Red — Power-up or restart failed.

MCOM

Main CPU
Communication LED

Bicolor LED (Red, Green)

Red — Slow blink — Expansion Loader looking
for main CPU (discovery).

Red — Fast blink — Expansion Loader loading
image.

Red — Expansion module firmware initializing
image.

Green — Slow blink - Expansion module
registered with main CPU.

Green — Fast blink — Expansion module
ready. (If thisoccurs after connection was
established — solid green, it isa sign that the
Expansion module is disconnected from the
main CPU.)

Green — Solid — Expansion module
connected.
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LED Name | Description Status
MCNF Main CPU This LED reflects the state of the CONF LED
Configuration LED in the main CPU:
Bicolor LED (Red, Green) OFF — Configuration was not loaded in the
main CPU.
Green - Configuration was loaded in the main
CPU.
Red - Configuration error in the main CPU.
ThisLED isonly relevant after the main CPU
has completed its startup.
SI1TTX STSPort 1 -TX (transmit) ON — Transmitting Data
Green LED
SI1 RX STSPort 1 - RX (receive) ON — Receiving Data
Green LED
SI1CM STSPort 1 - CM (channel ON — Channel Monitor is ON.
monitor)
Green LED
E1LNK Ethernet Port 1 (link) ON — Network Connected
Green LED In case of RAM test, see Table 17-3.
E1RX Ethernet Port 1 (receive) ON — Receiving Data
Green LED In case of RAM test, see Table 17-3.
EXP Expansion address LEDs Reflects the expansion address set in the
ADDR rotary frame number selector switch. The
X1, X2, x4, Green LED four LEDs together form the binary
x8 representation of the addresses 1-D. See

Figure 17-3.

During module startup, the LEDs reflect
communication errors. See Table 17-2.
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Table 17-2 Expansion Module - Error Code Display on LEDs

LEDs Location

EXP
ADDR_

X1

D000

Ethernet LEDs
in Expansion
Module

LED Error Code Description

ERR Code 1 Invalid ID in expansion module, or incompatible
board type.

ERR Code 2 Timeout getting discovery response.

ERR Code 3 g Failed sending discovery request or getting
invalid response.

ERR Code 4 Failed to configure expansion port.

ERR Code 5 Timeout getting image.

ERR Code 6 Failed to initialize image.

ERR Code 7 Timeout initializing expansion module (while
@ | getting ready.)

ERR Code 8 Received illegal file.

ERR Code 9 Failed to burn file.

ERR Code 10 Failed to read local 1/0, or to send it to main
CPU.
0

ERR Code 11 o | Failedto send READY or START signal.
[ED)

ERR Code 12 Timeout getting EMI 'Connect’ after EMI was
@ | Started.
(D)

ERR Code 13 Failed afew times to send/connect keepalive
@ | signal.
(D)

ERR Code 14 Failed to start EMI or disconnected due to ‘fail
@ | timeout'.
(D)

ERR Code 15 o | Other system startup failure.
@
@
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Table 17-3 Expansion Module — RAM Test Error Code Display on LEDs

LEDs Location LED Error Code Description
FRRCode 1 o | ERRCode 1= ErrorinFlash
@ LNK i
Rx ERR Code 4 o | ERRCode4 = Unableto boot.
Q @ Corrupted bootstrap.
(5]
O FRRCode 6 < | ERR Code6 = Low voltage under 12V
- =
Where OFF LED ="0";
D ON LED ='1" (very fast blink, almost
continuous);
Ethernet LEDs The highest LED isthe most significant.
in CPU3640
Thefour LEDs
begin with the
group marked E1,
as above.
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Expansion M odule Specifications

Microprocessor Freescale — Power PC I, MPC8270, 32-bit

Microprocessor Clock 200 MHz

Serial Port RS232C Asynch, Full Flow Control port, up to 230.4 kb/s; used for STS only
Ethernet Port 10/100 Mb/s — connection to the main frame

LAN Cable Category 5E shielded (FTP), up to 50 meter

LEDs Display 4 CPU diagnostic LEDs, Port status L EDs and Expansion Address LEDs
Power Consumption Refer to Appendix D: ACE3600 Maximum Power Ratings.

Operating Voltage 10.8-16 V DC (from the motherboard connector)

Dimensions 56 mmW x 225 mmH x 180 mmD (2.2" W x 8.7" Hx 7.1" D)

Weight Approx. 0.38 Kg (0.84 Lb)

Specifications subject to change without notice.
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General Description

The expansion LAN switch provides an interface from the ACE3600 CPU (on the master RTU
frame) to up to seven expansion modules (on I/0 expansion frames), or up to 13 expansion
modules when two switches are used. This enables the use of up to 110 I/O modules. The
expansion modules can be co-located with the switch (installed in the same 19” frame or
cabinet) or distributed in other locations.

The expansion LAN switch is installed in the main frame only, in either of the first two 1/O
module slots.

Figure 18-1 Expansion LAN Switch — General View
The front panel includes an Error LED, communication port LEDs, and communication ports.
The panel is covered by the module door.

Figure 18-2 provides a detailed view of the expansion LAN switch front panel.
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Ethernet 1(M)
Ethernet 2
Ethemet 3
Ethermnet 4

Ethernet 5
Ethernet 6
Ethermet 7
Ethernet 8

e

Figure 18-2 Expansion LAN Switch — Front Panel

The ACE3600 expansion LAN switch is configured to prioritize different Ethernet data frame
types. A special EMI protocol, used for communication between the expansion LAN switch
and the main CPU, quickly collects 1/0 information from the expansion frames to the main
CPU and adds the highest priority and special tags to these Ethernet frames. The switch
recognizes these frames and gives them the highest priority in the buffer queue, higher than the
frames of the standard protocols (MDLC, TCP/IP) used for communication in the ACE3600
system. For this reason, only the ACE3600 expansion LAN switch can be used in an 1/O
expansion system.

N

When an expansion LAN switch is used on an 1/0 expansion LAN, only the main
CPU and the expansion frames (expansion modules) can be connected to the
expansion switch(es). Any attempt to connect other devices to the expansion
switch(es) may result in unpredictable communication delays between the main CPU
and the expansion frames and malfunction of the expanded RTU.

Front Panel

Communication Ports

The expansion LAN switch includes eight 100BaseT Ethernet communication ports.
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LEDs

The expansion LAN switch includes an error LED and communication port status. All of the
LEDs are single color.

Table 18-1 details the LEDs functionality.

Inserting/Removing an Expansion LAN Switch from the Frame

The expansion LAN switch supports hot-swap and can be inserted and extracted while the
system is powered up. For instructions on removing/inserting a switch from/into a frame, see
the Replacing an 1/0 Module or Expansion LAN Switch section of the Break-Fix Procedures
chapter below.

Note that removing the LAN switch disconnects all 1/O modules in the expansion frames
connected by LAN. If the expansion frame is disconnected from the main frame for a
(configurable) period of time, the expansion module will restart and try to find the main CPU
again.

Switch Status and Diagnostics

LAN switch status and diagnostics information can be retrieved via the main CPU using the
STS Hardware Test utility. For more details, see the Hardware Test section of the ACE3600
STS User Guide.

Switch Warnings and Errors

LAN switch warnings and errors are logged in the main frame CPU memory. The RTU error
logger information can be retrieved using the STS Error Logger utility. For more details, see
the Error Logger section of the ACE3600 STS User Guide.

Connecting the Expansion LAN Switch to the Main CPU

Install the expansion in either of the first two I/0 module slots in the main frame.

The expansion LAN switch option includes a 0.6 meter Ethernet cable (Motorola p/n
FKNB8561A). Use this cable to connect from the Ethl port on the main CPU to the Ethl (M)
port on the expansion switch. For the second switch in a system (if such exists), use this cable
to connect from the Eth2 port on first switch to the Eth1 (M) port on the second switch.

Connecting the Expansion LAN Switch to 1/0 Expansion Frames

Use one of the following Ethernet cables to connect an Ethernet port on the expansion LAN
switch to an expansion module in an expansion frame. If the system includes one switch (for
up to seven frames), ports Eth2-Eth8 are available. If the system includes two switches (for up
to thirteen frames), ports Eth3-Eth8 are available on the first switch and ports Eth2-Eth8 are
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available on the second switch. Note: The Eth.1 (M) port on the expansion LAN switch is
reserved for connection to the main CPU.

Choose the cable length based on the distance from the main frame to the expansion frame.

0.6 meter (Motorola p/n FKN8561A) - This cable is used for local connection of the
main CPU to the expansion switch, or connection of the first LAN switch to the
second, if such exists.

2 meter (Motorola p/n FKN8562A)
3 meter (Motorola p/n FKN8563A)

The main CPU must be connected to the Ethl (M) port only. If an additional switch is
used, the Eth2 port on first switch should be connected to the Eth1 (M) port on the
second switch.

No devices or equipment other than the main CPU or expansion modules may be
connected to the expansion LAN switch ports.

In systems with several expansion frames, the ACE3600 STS can be used to provide automatic
switch connection configuration. The following physical connections are assumed:

A system with one expansion frame is connected directly to the main CPU.

A system with 1-7 frames (frame IDs 1-7) is connected via one switch (to expansion
LAN switch ports Eth2-Eth8 respectively.)

A system with 1-13 frames is connected via two switches (frame IDs 1-6 connected to
expansion LAN switch 1 ports Eth3-Eth8 respectively and frame I1Ds 7-13 connected
to expansion LAN switch 2 ports Eth2-Eth8 respectively.)

If the expansion frames are not physically connected as described above, the switch connection
must be manually configured in the STS Switch Connections dialog. For more information,
see the ACE3600 STS User Guide.
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Expansion LAN Switch LEDs Behavior

The table below describes the behavior of the LEDs on the expansion LAN switch.

Table 18-1 ACE3600 Expansion LAN Switch LEDs Behavior

LED Name | Description Status
ERR Error Logger Status LED OFF — No new errors or warnings.

Red LED Red — New error logged — Either the switch
could not configure itself on startup or it has
lost communication with the main CPU
module.

Flashing — FPGA is being loaded into the
switch.
E[1-8] Ethernet Port [1-8] — Link/RX | Flashing — Link is up and Receiving Data.
L/RX (receive) ON — Link is up.
Green LED
E[1-8] TX | Ethernet Port[1-8] - TX Flashing or ON — Transmitting Data
(transmit)
Green LED
E[1-8] SPD | Ethernet Port [1-8] — Speed ON - 100MBase-T Ethernet link is up (when

Green LED L/RX is active).

OFF — 10MBase-T Ethernet link is up (when
L/RX is active) or no link (when L/RX is not
lit).

Note: If the speed is not 100M, the system
will not perform properly- frames may be lost
and the RTU components may not be
synchronized.
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Expansion LAN Switch Specifications

Ethernet Port 1-8 8 on board 10/100 Mb/s Ethernet ports (Auto crossover)

LEDs Display Error LED, Port status LEDs

Power Consumption Refer to Appendix D: ACE3600 Maximum Power Ratings.

Module Replacement Hot swap replacement — module extraction/insertion under voltage

Operating Voltage 10.8-16 V DC,

(from the motherboard ~ 3.30 VDC +/-10%

connector)

User Connection 8 shielded RJ45 connectors

(Ethernet Ports)

LAN Cable Category 5E shielded (FTP), up to 50 meter

Dimensions 37T mmWx225mmH x180 mmD (1.5"Wx8.7"Hx 7.1" D)
Weight Approx. 0.32 Kg (0.7 Lb)

Specifications subject to change without notice.
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EXPANSION POWER SUPPLY MODULE

General Description/Module Overview

The expansion power supply module (10.8-16V DC) extends power from the power supply on
the RTU’s main frame to the 1/0O expansion frame, or from one /O expansion frame to another.
This module is installed in each 1/O expansion frame.

Characteristics of the expansion power supply module:
e Located on the leftmost slot of the frame
e Overvoltage protection for the 1/0 expansion frame

Figure 19-1 below depicts a general view of the power supply.

Figure 19-1 ACE3600 Expansion Power Supply — General View
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Figure 19-2 below depicts a detailed view of the power supply front panel.
\

NOTES ]Li

Power Output to
other Expansion units

DC Main Power Input

Figure 19-2 ACE3600 Expansion Power Supply — Front Panel

Input/Output Connectors

The front panel of the expansion power supply includes the following connectors.

Connector Name Description Notes

Expansion Power DC Power Output This output is used for

Output ) powering other 1/0 expansion
Vin=Vout frames.

Shorted to Power IN.
It also controls a dedicated 12V
10.8-16V DC DO power line that is available
to all the slots in the frame to
power the relay coils. See the
Notes below.
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Connector Name

Description

Notes

Power In 10.8-16V DC

Cable inlet for main power cable
(DC)

Connect this input to the
"RACK EXP" output of a
regular power supply or to the
"Expansion power out" of an
expansion power supply, using
a dedicated cable - FKN8559A
(3002360C26.)

Important: When adding
expansion power supplies, make
sure that you do not exceed the
total power limit of the main
power supply, as all connected
expansion power supplies drain
energy from it. Also make sure
that the power provided to each
power supply (when connected
in a daisy-chain manner) does
not fall below the minimum
operating voltage.

It also controls a dedicated 12V
DO power line that is available
to all the slots in the frame to
power the relay coils.

The expansion power supply
may be attached via DC cable to
the power supply on the
previous 1/O expansion frame in
a daisy-chain manner, or
directly to the main power
supply. In this case, the 12V
DO control on the main power
supply can control all DO EE
relays in the entire RTU that
were configured by dip switch
for 12V DO. This enables the
user to inhibit all DO EE relays
in the entire RTU simply by
removing the plug from the 12V
DO control in the main power

supply.
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Module Status and Diagnostics

Detailed module status and diagnostics information can be retrieved via the main CPU using
the STS Hardware Test utility. For more details, see the Hardware Test section of the
ACE3600 STS User Guide.

Module Warnings and Errors

Power supply module warnings and errors are logged in the main frame CPU memory. The
RTU error logger information can be retrieved using the STS Error Logger utility. For more
details, see the Error Logger section of the ACE3600 STS User Guide.

Connecting the Expansion Power Supply to the Main Frame Power
Supply

The expansion power supply can only be connected to the power supply on the ACE3600 RTU
main frame and to other expansion power supply modules.

For instructions on connecting the expansion power supply, see the Connecting the Expansion
Power Supply to the Main Frame Power Supply section of the Installation chapter above.

If all the power supplies on 1/0 expansion frames are attached via DC cable to the power
supply on the previous I/O expansion frame in a daisy-chain manner, the main power supply
controls the entire RTU. This enables the user to turn off the entire RTU simply by turning off
the main power supply.

If the main power supply does not control all other power supplies in the RTU (e.g. when the
total power consumption required does not allow all frames to be daisy chained), it is
recommended that the main power provided to the power supplies be connected to a single
external on/off power switch.

N

All power and ground connections must be in accordance with local standards and
laws.

Connecting the Expansion Power Supply to Ground

The power supply on each expansion frame must be connected to the grounding strip of its
frame. For important warnings on ground connections, see Connecting Power and Ground in
the Installation chapter above.

Connect the terminal ring on the (green/yellow) ground wire of the DC cable
(FKN8559A/3002360C26) to the grounding strip located on the frame beneath the power
supply slot. Make sure to tighten the screw firmly. See Figure 19-3 below.
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DC Cable
from other
Power Supply
3002360C26 o ° °
% o PRE@@@ o " i

Figure 19-3 ACE3600 Expansion Power Supply — Ground Connection

For instructions on connecting the entire site to ground, see Connecting an RTU to Ground in
the Installation chapter above.

Expansion Power Supply Fuses

The expansion power supply includes two slow blow fuses, one 4A fuse for overcurrent
protection for the 1/0 expansion frame and one 8A fuse for maximum current via the Power
infout circuit. See Figure 19-4. For instructions on replacing these fuses, see the Break-Fix
Procedures chapter later in this manual.

O @) | I | o
4A Overcurrent | | o
Protection Fuse T O

8A Maximum
Current Fuse
O

O O

Figure 19-4 ACE3600 Expansion Power Supply — Fuses
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Expansion Power Supply Module Specifications

Input Voltage

DC 10.8-16 V

Outputs

To Motherboard connector — +10.80 to +16.00 VDC, max. 4A
To cascaded expansion power supply - +10.80 to +16.00 VDC, max. 8A

Over Current
Protection

4.0 A (Slow blow fuse), protecting the expansion frame

8.0 A (Slow blow fuse), protecting the cascaded expansion power supply

Maximum Current
via Power IN/OUT
circuit

8.0 A (Slow blow fuse)

Over Voltage
Protection

+17.00 £1 VDC (protecting the expansion frame)

Absolute Maximum
Voltage

+18.00 VDC

Dimensions

56 mmW x 225 mmH x 180 mm D (2.2" W x 8.7" Hx 7.1" D)

Weight

Approx. 0.43Kg (0.94 Lb)

Specifications subject to change without notice.
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ACE IP GATEWAY MODULE

General Description

The ACE IP Gateway module (CPU 4600) is a Front End Processor (FEP) which enables
SCADA control centers to communicate and interface with ACE3600 RTUs and |legacy
(MOSCAD-M, MOSCAD, and MOSCAD-L) RTUsin acontrol system. It acts as an interface
between the MDL C world and the TCP/IP world.

The ACE IP Gateway (IPGW) supports MDL C connection to multiple RTUs (ACE3600 and
legacy MOSCAD RTUs) viaterminal server ports from multiple SCADA clients.

Data exchange between the SCADA (client) and the ACE IPGW (server) is carried out using
“peer -to-peer” communication over aLAN. SCADA clients can be located on the same
TCP/1P segment (location), connected directly to the ACE IPGW, or on different TCP/IP
segments (locations), connected to the ACE IPGW viaa WAN or a bridge device.

The ACE IP Gateway, like all ACE3600 RTUs supports NTP time synchronization, both as
client and as server, MDLC encryption, IP firewall, and dynamic IP conversion table update at
run time. The Gateway supports all ACE3600 and MOSCAD RTU data types.

The ACE IP Gateway does not run a user application and does not support 1/0O modules.

Like the legacy MOSCAD IP Gateway, the ACE IP Gateway supportsredundancy. The
primary and secondary ACE IPGWSs share the same site ID. The primary ACE IPGW enables
bi-directional transfer of both SCADA application messages and Gateway management
messages. The secondary ACE3600 IPGW enables transferring of Gateway management
messages only. (It does not send or receive any MDLC messages and is logically disconnected
fromthelink.)

For general information on using the ACE IPGW module, see the ACE IP Gateway section of
the ACE3600 STS Advanced Features manual. For instructions on configuring the ACE
IPGW module, see the ACE3600 STS User Guide. For information on the ACE IPGW
Application Programming Interface (API) used by SCADA driver developers to build the
TCP/IP and Ethernet-based ACE IPGW Interface, see the ACE IP Gateway APl User Manual.

The ACE IPGW module can be installed on any of the existing ACE3600 chassis options
including 19" rack configuration.

Figure 20-1 provides a general view of the ACE IP Gateway Module.
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Figure 20-1 ACE IP Gateway Module— General View

The ACE IP Gateway front panel includes status LEDs, communication port LEDS, two
pushbuttons, and communication ports. The panel is covered by the module door.

Figure 20-3 provides a detailed view of the ACE IP Gateway front panel.

%;\
T
cwsias et E;:%:Pushbuﬁons
LEDs el Host USB 1,2 Type A
S Plug-in 1*
- E Serial 1
EESS ®§ Serial 2
E Ethemnet 1
< Device USB 1 Type B
‘@g Plug-in 2 *
— T
*Optional

Figure 20-2 ACE IP Gateway Module — Front Panel
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ACE IP Gateway Module

Communication Ports

The ACE IP Gateway module includes several communication ports:

On Board ports.

USB Host /2 (HU1/HU2) - USB Type A host full speed ports for MDLC over IP
communication viathe MotoTrbo digital mode radio system (up to two radios
attached to two USB host ports at one time). No USB devices or USB Hubs other than
MotoTrbo radios are permitted.

Serial 1 (SI1) — RS232/R$485 serial port (configurable)
Seria 2 (S12) — RS232 serial port
Ethernet (Ethl) - 10/100BaseT Ethernet port

DU1 — USB device port, Type B connector (for connection to the STS PC)

Plug-in port bays, where different types of ports can beinstalled:

Plug-in 1 (PI1) —fits RS232, R$485, 10 MB Ethernet, 10/100 MB Ethernet, or Radio
Modem Plug-in option

Plug-in 2 (P12) —fits RS232, R$485, 10 MB Ethernet, or Radio Modem Plug-in port
option.

For the detailed specifications of each port, see ACE IP Gateway Module Specifications
below. For information on the cables and connectors, see Appendix C.

The ACE3600 Ethernet port performs an Auto-Negotiation procedure whenever a
peer device connection is detected at a 10/100 Mbps Ethernet port. The Auto-
Negotiation procedure guarantees that the speeds of ACE3600 and peer Ethernet ports
will match, whether or not the peer supports Auto-Negotiation. If the peer supports
Auto-Negotiation, the duplex of ACE3600 and the peer Ethernet ports also match.

It is recommended to configure the Ethernet port of the device connected to the
ACE3600 Ethernet port (e.g. switch, etc.) to Auto-Negotiation mode. Thiswill
guarantee a full match of speed and duplex between the ACE3600 and the peer device
Ethernet ports. If the peer device Ethernet port does not support Auto-Negotiation,
set the duplex of the peer to half duplex to avoid the duplex mismatch problem.
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Peer Ethernet Port Mode
Auto 100 Mbs 100 Mbs 10 Mbs 10 Mbs
Full Duplex | Half Duplex | Full Duplex | Half Duplex
Speed Match
with o U U4 v v
ACE3600
Duplex Match
with L4 X L4 X v
ACE3600
Buzzer
The ACE IP Gateway module includes a buzzer (audio indication), which is used to indicate
task completion (such as end of download/upload, restart etc.)
Pushbuttons
The Gateway includes two pushbuttons on the front panel, PB1 and PB2.
These pushbuttons are used for activating and testing the modules LED, restarting the unit,
erasing the user Flash memory and activating memory test. Table 20-2 describes the
pushbuttons functionality.
LEDs

The Gateway includes Gateway CPU status LEDSs, and port status LEDs. Some of the LEDs
are single color (green) and some are bicolor LEDs (red, green or orange).

Status LEDS indicate the Gateway CPU statusin startup (boot), run-time or when thereisa
failure. The communication LEDs are used to indicate the communication port status. Note
that during startup or failure, the communication LEDs are used to indicate various situations.
Table 20-4 details the LEDs functionality.

Gateway CPU Memory

The Gateway CPU includes Flash, and SDRAM.
The Flash stores the firmware and configuration files.
The SDRAM memory stores the temporary data.

The size of the ACE IP Gateway CPU memory is determined by the model as shown in the
table below.

Table 20-1 ACE IP Gateway CPU Memory

ACE IP Gateway

Flash memory 32MB
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ACE IP Gateway
SDRAM memory: 128 MB
User Flash: 19 MB

Real Time Clock (RTC)

The CPU includes alow drift RTC. The date and time are retained using an on-board
rechargeabl e lithium battery.

The CPU date and time can be set using the ACE3600 STS. The CPU can aso be
synchronized with other RTUs in the system, using the system clock. For more information,
see the Setting/Getting a Site’ s Date and Time section of the ACE3600 STS User Guide.

Backup Battery for RTC

The CPU module includes a rechargeable lithium battery that provides backup power and data
retention for the RTC.

The lithium battery is located on the CPU board and cannot be replaced.

Typicaly, the battery will retain the RTC for 40 continuous days without power and no Lead-
Acid backup battery.

ACE | P Gateway Firmware and Operation Modes

The ACE IP Gateway firmware is a real-time multitasking operating system, based on the
Wind River VxWorks OS. The GW shipped from the factory with the most recent firmware
version, and it can be updated/replaced using a remote or local connection. Downloading
firmware updates is performed using the STS. (See Downloading to a Site in the ACE3600
STSmanual.) If the new firmware download stops or fails, the GW will restart with the
existing firmware.
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Power-up and Restart

The CPU requires DC voltage provided by the power supply module via the motherboard
(when the PS switch is ON). The CPU will power-up and restart in the range of 10.8V to 16V
DC. During power-up, the processor performs fast memory tests, and initiates the GW. The
end of the power-up sequence isindicated by the buzzer. The length of time from the
beginning of CPU power-up until the GW starts running is approximately 10-15 seconds.

It is possible to perform a comprehensive memory test during power-up by pressing push-
button PB1 for few seconds while switching the power supply from OFF to ON. In this case
the power-up period is about 30-35 seconds long.

If the startup fails, the RTU will freeze (boot sequence stops), the PWR LED will blink and
the four indicator LEDs (see LEDs Location in Table 20-3) will blink seven times. The four
LEDswill then display the failure error in binary code, as described in Table 20-3.

When the unit is shipped from the factory, it will start up initially (before site configuration
download), as a Primary Gateway in Standalone mode, even in systems with redundant
Gateways.

Restart after Firmware Download
The RTU will restart after downloading system firmware. If the firmware is faulty or the
firmware download failed, the RTU, if protected by the Safe Firmware Download feature, will
restart and roll back to the previous firmware version. A failure message will appear in the
STS Downloader screen. For information on using the Safe Firmware Download feature, see
the Safe Firmware Download section of the ACE3600 STS Advanced Features manual.

Restart after Configuration Download
The RTU will restart after downloading a site configuration. For information on downloading
to the RTU, see the Operation chapter of the ACE3600 STS User Guide.

If the RTU failsto restart after the user-defined site configuration was downloaded, a unique
LED display (in the range of the PI1-TX and SI2-RX LEDs) and a series of buzzer tones will
follow. The RST LED will turn RED and the RTU will restart itself with the previous * good”
configuration. The following message will appear in the RTU Error Logger “Configuration
file was deleted due to failure in startup. Rolling back to the last configuration file”. Errors
can be retrieved from the RTU using the ACE3600 STS Error Logger utility.

If the startup succeeds after configuration download but has errors, these errors are reported in
the RTU Error Logger. Itis, therefore, recommended to check for errors after downloading a
configuration file to the RTU. Errors can be retrieved from the RTU using the ACE3600 STS
Error Logger utility.

For information on retrieving errors from the RTU Error Logger, see the Operation chapter of
the ACE3600 STS User Guide.

In a system with redundant Gateways, one unit is set to startup mode Redundant GW1 (in the
site configuration) and the other unit which is set to Redundant GW2. After startup, both will
act as Secondary Gateways until the SCADA designates one as Primary and the other as

Secondary. For information on the setting the startup mode, see the Operation chapter of the
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ACE3600 STS User Guide. For information on ACE IPGW redundancy, see the ACE IP
Gateway section of the ACE3600 STS Advanced Features manual.

Restart after Erase Flash
After the User Flash is erased, the RTU will restart successfully with the default site
configuration.

Power-down

When the voltage provided to the CPU modul e drops below the minimum level, the CPU will
shut down in an orderly fashion. Thislevel isconfigurable for all power supply modules other
than the 12V DC power supply low-tier. See the ‘Minimum DC operation voltage' parameter
in Appendix A: Site Configuration Parameters of the ACE3600 STS User Guide.

ACE | P Gateway Status and Diagnostics

The ACE IP Gateway statusisindicated on the front panel LED. Detailed CPU status and
diagnostics information can be retrieved from the module using the CPU Hardware Test
utility. For more details, see the Hardware Test section of the ACE3600 STS User Guide.

ACE IP Gateway Warningsand Errors

ACE IP Gateway warnings and errors are logged in the CPU memory to indicate issues or
errors during power-up, restart, and other modes of CPU operation. The existence of CPU
warnings and errors are indicated in the ERR LED on the front panel of the module. Green
indicates a message, orange indicates a warning and red indicates an error.

The CPU error logger information can be retrieved using the STS Error Logger utility. For
more details, see the Error Logger section of the ACE3600 STS User Guide.

ACE IP Gateway Serial Number

Each IPGW has a unique serial number. This number is printed on alabel on the side of the
GW module front panel. The serial number can be read using the STS Hardware. For more
information, see the Hardware Test section of the ACE3600 STS User Guide.
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Pushbutton Functionality

The table below describes the use of the two pushbuttons in various scenarios, during power-
up and run-time. To press a pushbutton during startup, first press the pushbutton(s), then turn
on the RTU using the On/Off switch on the front panel. Keep the pushbutton(s) depressed for
the required number of seconds, as specified in the scenarios below.

ACE IP Gateway Module

Table 20-2 ACE IP GW Pushbutton Functionality

Scenario Trigger Action
LEDs Test During run-time, pressPB1 | All the LEDS on the GW will be it until
for five or more consecutive | let go of PB1 and then returned to their
seconds (but less than 30). previous states.
RTU Restart During run-time, pressPB1 | All the LEDswill belit. Then al the LEDs
for 30 consecutive seconds. | will blink once.
The buzzer will buzz several short beeps.
(If PBlisreleased during thistime the
restart will not be performed.)
At the long beep, release PB1 and the RTU
will restart (and the buzzer will buzz.)
Turn LEDsON | During run-time, pressPB1 | Those LEDs which are currently active
for one second. will be turned on for a period of time
(configured in the RTU configuration
using the STS.)
RAM Test During startup, press PB1. A detailed memory test of SDRAM is

performed.

- At the beginning of the RAM tegt, the
four indicator LEDs (see LEDs Location in
Table 20-3) will blink three times. During
the RAM test, the LEDs may blink or be
lit.

If the RAM test succeeds, the four LEDs
will blink three times and turn off and the
restart sequence will continue.

If the RAM test fails, the RTU will freeze
(restart sequence stops), the PWR LED
will blink and the four LEDs will blink
seventimes. Thefailure error code will
then be displayed on the LEDs, in binary
code, as described in Table 20-3.

- To exit/abort the RAM test in the middle,
restart the RTU using the On/Off switch
on the front panel.
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Scenario Trigger Action

Erase User During startup, press both All the user Flash memory content

Flash PB1 and PB2 excluding logging files (files tagged as
simultaneously until the datalogging files) is erased, including the
buzzer buzzes five times site configuration, etc.
quickly, then continuously
for three seconds.

Bootstrap During startup, press PB2 The RTU will start up in diagnostic mode.

continuoudly for five
seconds.

Note: Before initiating
bootstrap, the CPU must be
connected directly to the
STS PC in standalone mode.
No other components can be
on the network which might
create a conflict with the
default |P address.

Communication with the RTU isfor
diagnostic purposes only (Error Logger/
SW Diagnostics.) Y ou cannot download
tothe RTU.

If the bootstrap fails, the four indicator
LEDs (see LEDs Location in Table 20-3)
will display the failure error in binary
code, as described in Table 20-3.

Table 20-3 ACE IP GW Failure — Error Code Display on LEDs

Description

LEDs Location LED Error Code
ERR Code 1 o
@ LNK g
& ERR Code 2 =
@
(53]
CDCj ERR Code 4  w
@
Ethernet LEDs @
in CPU4600 ERRCode 6 w
@
Onthe ACEIP
GW, thefour LEDs
begin with the
group marked E1,
as above.

ERR Code 1 = Error in Flash

ERR Code 2 = Error in SDRAM

ERR Code 4 = Unable to boot.

Corrupted bootstrap.

ERR Code 6 = Low voltage under 12V

Where OFF LED =0,

ON LED='1 (very fast blink, amost
continuous);

The highest LED is the most significant.
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ACE | P Gateway L EDs Behavior
The table below describes the behavior of the LEDs on the ACE IP Gateway module.

ACE IP Gateway Module

Table 20-4 ACE IP Gateway LEDs Behavior

LED Name | Description Status
PWR Power LED Flashing Red — Power exists; CPU FPGA not
Bicolor LED (Red, Green) |oaded.
Green — Power exists; CPU isrunning from a
recognized power supply (one of the six
power supply options.)
Red — Failure on power-up. CPU isrunning
from an unrecognized power supply.
ERR Error Logger Status LED OFF — No new errors or warnings.
Bicolor LED (Red, Green) Green — New message |ogged.
Orange — New warning logged.
Red — New error logged.
RST Reset LED Green — On startup
Bicolor LED (Red, Green) OFF — Successful power-up or restart.
Red — Power-up or restart failed.
CONF Configuration LED OFF — Configuration was not loaded.
Bicolor LED (Red, Green) Green — Configuration was loaded.
Red — Configuration error.
H1LNK1 | USB Hostl LNK (link) ON — A USB device is connected.
Green LED OFF —No link exists between the CPU and
the device.
H1LNK2 | USB Host2 LNK (link) ON — A USB device is connected.
Green LED OFF —No link exists between the GW and
the device.
PI1TTX Plug-in Port 1 —TX ON- Transmitting Data
(transmit)
Green LED
PI1RX Plug-in Port 1- RX (receive) | ON —Receiving Data
Green LED
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LED Name | Description Status
PI1CM Plug-in Port 1 — CM (channel | ON — Channel Busy (if port isin use by radio,
monitor) R$485, or RS232)
Green LED — Network Connected (if an IP plug-inis
used)
SI1TTX Serial Port 1 —TX (transmit) | ON — Transmitting Data
Green LED
SI1 RX Serial Port 1 —RX (receive) ON — Receiving Data
Green LED
SI1CM Serial Port 1 —CM (channel ON — Channel Monitor is ON.
monitor)
Green LED
S2TX Serial Port 2—-TX (transmit) | ON — Transmitting Data
Green LED
S2 RX Serial Port 2 —RX (receive) ON — Receiving Data
Green LED
S2CM Serial Port 2—-CM (channel ON — Channel Monitor is ON
monitor)
Green LED
E1LNK Ethernet Port 1 (link) ON — Network Connected
Green LED In case of RAM test and startup failure, see
Table 20-2 and Table 20-3.
E1RX Ethernet Port 1 — RX ON — Receiving Data
(receive) In case of RAM test and startup failure, see
Green LED Table 20-2 and Table 20-3.
PI2TX Plug-in Port 2—-TX ON — Transmitting Data
(transmit)
Green LED
PI2 RX Plug-in Port 2 — RX (receive) | ON — Receiving Data
Green LED
PI2 CM Plug-in Port 2 - CM (channel | ON — Channel Busy (if port isin use by radio,
monitor) R$485, or RS232)
Green LED — Network Connected (if an IP plug-inis
used)
D1RX USB Device Port —RX ON — Receiving Data

(receive)
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ACE IP Gateway Module Specifications

Microprocessor

Freescale — Power PC || MPC8270, 32-hit, extended communication capability,
DMA and floating point cal culation support

Microprocessor 200 MHz
Clock
Memory Flash: 32 MB
SDRAM: 128 MB
Real-Time Clock Full calendar with leap year support (year, month, day, hours, minutes, seconds).
Time drift: max. 2.5 Seconds per day (when power is on)
RTC Retention 3V Rechargeable lithium backup battery
Serial Port 1 Configurable RS232 or R$485 port:
- RS232: Asynch, Full Flow Control, up to 230.4 kb/s, GPS receiver interface
- R$485, multi-drop 2-Wire up to 230.4 kb/s
Serial Port 2 RS232, Asynch, Full Flow Control, up to 230.4 kb/s, GPS receiver interface
Plug-In Port 1 Supports the following plug-in ports:
- Radio Modem, DPSK 1.2 kb/s, FSK 1.2/1.8/2.4 kb/s, DFM 2.4/3.6/4.8 kb/s
- RS232, Sync/Asynch, Full Flow Control, up to 230.4 kb/s,
GPS receiver interface
- R$485, multi-drop 2-Wire up to 230.4 kb/s
- Ethernet 10/200 Mb/s
Plug-In Port 2 Supports the following plug-in ports:

- Radio Modem, DPSK 1.2 kb/s, FSK 1.2/1.8/2.4 kb/s,
DFM 2.4/3.6/4.8 kb/s

- RS232, Sync/Asynch, Full Flow Control, up to 230.4 kb/s,
GPS receiver interface

- R$485, multi-drop 2-Wire up to 230.4 kb/s

- Ethernet 10 Mb/s

USB Host Port 1, 2

Type A host full speed 12 Mbs ports (HU1 on left and HU2 on right) for MDLC
over IP communication viathe MotoTrbo digital mode radio system

USB Device Port 1

USB Device port

LEDs Display

4 CPU diagnostic LEDs and Port status LEDs

Power Consumption

Refer to Appendix D: ACE3600 Maximum Power Ratings.

Operating Voltage

10.8-16 V DC (from the motherboard connector)

Dimensions

56 mmW x 225 mmH x 180 mmD (2.2" W x 8.7" Hx 7.1" D)

Weight

Approx. 0.38 Kg (0.84 Lb)

Specifications subject to change without notice.
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RADIO TYPES AND INSTALLATION KITS

ACE3600 Radio Types

A\

In order to prevent overheating of the
radio and degradation of radio
performance, the radio should not exceed
operating duty factors of 30%
transmission and 70% receive mode.

Note that the operating temperature
range of ACE3600 RTU models that
include aradio is from -30 °C to +60 °C (-
22 °F to +140 °F). (The operating
temperature range of the ACE3600 RTU
models without a radio is from -40 °C to
+70 °C (40 °F to +158 °F)).

CAUTION

A\

MISES EN GARDE

Afin d'éviter la surchauffe et une
performance réduite de la radio, cette
derniére ne peut excéder des facteurs de
fonctionnement de 30 % en mode
transmission et de 70 % en mode
réception.

Notez que la température de
fonctionnement des modéles RTU
ACE3600 dotés d'une radio est de -30 °C
a 60 °C (-22 °F & 140 °F). (La température
de fonctionnement des modéles RTU
ACE3600 sans radio est de -40°C a 70 °C
(-40 °F a 158 °F).

The ACE3600 RTU supports conventional, analog trunked radios and digital trunked radios. It
also supports data radios and various wireless modems. Conventional and analog trunked
radios are connected to a plug-in radio modem port. Digital trunked radios and wireless
modems are connected to an RS232 port. For information on configuring CPU ports for
various radios/modems, see the ACE3600 STS User Guide. For information on IP
communications over such modems, see the ACE3600 STS Advanced Features manual.

The following conventional/trunked mobile analog and digital radios and conventional portable
analog and digital radios can be used with the ACE3600 RTU:

Analog Motorola

Digital Motorola Third Party Radios

Radios Radios
Trunked XTL5000 /XTL2500 XTL5000/XTL2500
XTS2500
MTM800
APX 6500L.i APX 6500Li
Conventional CM200/CM140/EM200/ MDS 9810/MDS 4710/
GM3188 MDS 9710

“ XTL5000 Radio with O5 Control Head is not available.
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GP320/GP328/HT750/ TransNET 900™ ™
PRO5150 OEM
CDM750 iINET 900™
XTL500/XTL2500
APX 6500Li APX 6500Li
MotoTrbo XPR4350/XPR4380/

DM3400/ XiR

M8220/DGM4100
XPR5350/XPR5380/DM  XPR5350/XPR5380/D
4400/XiR M4400/XiR
M8620/DGM5000 M8620/DGM5000

For complete radio specifications such as modulations, standards, Tx power output, Rx
sensitivity, supply voltage, and power consumption, see the specific radio owner’s manual.
Please note that third party radios are not provided with the RTUs.

The following table lists all the ACE3600 models that include radios.

Conventional VHF Radio

ACE3600 Model

ACE3600 for CM200/CM140/EM200/GM3188 VHF F7573A
ACE3600 with CDM750 136-174 MHz F7563A
ACE3600 for HT750/GP320/GP328 /PRO5150 VHF F7553A
Conventional UHF Radio

ACE3600 for CM200/CM140/EM200/GM3188 UHF F7574A
ACE3600 with CDM750 403-512 MHz F7564A
ACE3600 for HT750/GP320/GP328 /PRO5150 UHF F7554A
Trunked VHF Radio

ACE3600 with XTL2500 136-174 MHz Analog F7533A
ACE3600 with XTL2500 136-174 MHz Digital F7593A
ACE3600 with XTS2500 136-174 MHz Digital F7543A
Trunked UHF Radio

ACE3600 with XTL2500 380-520 MHz Analog F7534A
ACE3600 with XTL2500 380-520 MHz Digital F7594A
ACE3600 with XTS2500 380-520 MHz Digital F7544A

“ TransNET 900 and iNET 900 are trademarks of GE MDS.
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Trunked 800MHz Radio

ACE3600 with XTL2500 800MHz Analog F7538A
ACE3600 with XTL2500 800MHz Digital F7598A
ACE3600 with XTS2500 800 MHz Digital F7548A
MotoTrbo Digital Mobile Radio

ACE3600 for XPR4350/DM3400/XiR M8220/DGM4100 VHF F7583A
ACE3600 for XPR4350/DM3400/XiR M8220/DGM4100 UHF F7584A
ACE3600 for XPR4380 800/900 MHz F7588A
MotoTrbo Analog Mobile Radio

MOTOTRBO ANALOG CONVENTIONAL VAO0194AA
ADD: VHF MOBILE RADIO VA00160AA
ADD: UHF R1 MOBILE RADIO VA00161AA
ADD: UHF R2 MOBILE RADIO VAQ00162AA
ADD: 800/900MHZ MOBILE RADIO VA00202AA
APX 6500Li Digital Mobile Radio

ADD: ASTRO 25 DIGITAL TRUNKING VA00196AA
ADD: ASTRO 25 DIGITAL CONVENTIONAL VAQ00197AA
APX 6500Li Analog Mobile Radio

ADD: ASTRO 25 ANALOG CONVENTIONAL VAO00198AA
ADD: ASTRO 25 ANALOG TRUNKING VAQ00199AA
ADD: VHF MOBILE RADIO VAQ00160AA
ADD: UHF R1 MOBILE RADIO VAO0161AA
ADD: UHF R2 MOBILE RADIO VA00162AA
ADD: 700/800MHZ MOBILE RADIO VA00201AA

For a list of the radio models and regional options for the CM/EM/GM radios, see CM/EM/GM
Radio Models and Regional Options for ACE3600 below. For a list of the radio models and
regional options for the GP/HT/PRO radios, see GP/HT/PRO Radio Models and Regional
Options for ACE3600 below. For a list of the regional options for the MotoTrbo radios, see
XPR4350/XPR4380/DM3400/XiR M8220/DGM4100 Options for ACE3600 and
XPR5350/XPR5380 below. For a list of models and options for the APX 6500L.i radios, see
APX 6500Li Radio Models and Options for ACE3600.

IMPORTANT: F7509A radio options may not be shipped to European Union (EU) countries.
The installer must confirm that there are no emissions or harmful interference to the spectrum
due integrating the radio into this model.

The radios in the models listed in the table above are installed on the RTU using the radio
installation kits described below.
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Radio Installation Kits
The following radio installation Kits enable the user to install a radio in the ACE3600 RTU.

Option/Kit
Analog CDM750 V143AH/
Conventional FLN3638A
Mobile Radios
NA EMEA APAC LA
CM200 CM140 GM3188 EM200 V148AC/
FLN3635A
APX6500Li VAO00239AA/
FLNO114A
Digital MDS 9810, MDS 4710, MDS 9710 V152AK/
Conventional FLN3853A
Mobile Radios
TransNET 900 OEM VAO00225AA/
FLN3852A
iINET 900 V680AH/
FLN3854A
NA EMEA APAC LA
APX6500Li VAO00234AA/
FLN1072A
Conventional NA EMEA APAC LA
Portable Radios
HT750 GP320 GP328 PRO5150 V154AE/
FLN3637A
Analog Trunking XTL5000/XTL2500 V157AB/
Mobile Radios FLN3640A
NA EMEA APAC LA
APX6500Li VAO00239AA/
FLNO114A
Digital Trunking XTL5000/XTL2500 V681AT/
Mobile Radios FLN3649A
XTS2500 V156AG/
FLN3814A
MTM800 FLN4109A
APX 6500Li VAOQ00125AA/
FLN1072A
MotoTrbo NA EMEA APAC LA
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Mobile Radios  xpRr4350/ DM3400 XiR DGM4100 V682AF/
XPR4380 M8220 FLN4102A
XPR5350/ DM4400 XiR DGM5000  Analog: VA00596
XPR5380 M8620

Digital: VA00589

Connect Plus:
VA00591

For instructions on mounting the radio on the ACE3600 frame, see the desired installation
instructions below.

For general instructions on mounting a radio on the wall, see Mounting the ACE3600 Radios
on a Wall below.

Note: A TORX screwdriver is required for the installation Kits.
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XTL5000/XTL2500 Radio Installation Kit

The XTL5000/XTL2500 radio installation kit (ACE3600 option V681AT or V157AB) enables
the user to install the XTL5000/XTL2500 radio in ACE3600 Remote Terminal Units (RTU).
The ACE3600 can use the XTL5000/XTL2500 in two operation modes, depending on the
system used.

e Digital mode (ACE3600 option V681AT) - suitable for Astro 6.x/7.x system trunked
ASTRO IV&D only

e Analog mode (ACE3600 option V157AB) - suitable for SmartNet 3.x system or Astro
4.x system (on the analog part only)

The following hardware and firmware are required:

o Radio firmware version 6.3E and above for digital trunked ASTRO IV&D. (For 6.3E,
HOST R04.51.01 DSP R04.50.00; for 6.5 HOST R05.00.00 and DSP R05.00.00)

e Radio firmware version 6.5E and above for analog trunked system (DSP version
R06.00.00 for radio firmware R06.01.00)

e ASTRO Infrastructure version SR6.3 and above for trunked ASTRO IV&D
e Smartnet version 3.x or Astro version 4.x for analog trunked system
e ACE3600 firmware 10.00 and above
e ACE3600 System Tools Suite (STS) version 10.50 and above
The FLN3649A/FLN3640A installation kits include a bracket, cables, and screws.

IMPORTANT: The XTL5000/XTL2500 radio control head must be radio option O5 for
revolving power button control head.

Installation
The XTL5000/XTL2500 radio can be mounted on the ACE3600 RTU using the metal bracket
and cables as follows:

Procedure 21-1 How to Install the XTL5000/XTL2500 Radio on the Metal Chassis

1.  Attach the radio plug-in port from the installation kit (FLN3696A) to the desired opening
on the ACE3600 CPU module. For instructions on attaching plug-in ports, see
Connecting Plug-In Ports to the CPU Module in the CPU Module chapter above.

2. Attach the XTL5000/XTL2500 radio to the metal bracket (#0789422V41 from
FHNG6895A) using the four supplied radio screws (#0310906A67), two on each side.
(See Figure 21-1.) The wider side of the bracket should be on the right side of the radio
(closer to the knobs.)

3. Connect the 26-pin connector of the signal cable (FKN8432A for digital mode or
FKNB8438A for analog mode) to the Accessory connector on the radio. In analog mode
only, place one Fair-Rite soft ferrite (#7683477X01 from the supplied ferrite kit
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FHN7007A) on the signal cable (FKN8438A) near the bottom of the CPU door, loop the
cable one turn around it, and clamp the ferrite on the cable.

Connect the other end of the communication cable to the ACE3600 CPU module port
configured for the radio. (See Figure 21-2 and Figure 21-4.) For digital mode use any of
the serial on-board or plug-in ports. For analog mode only the plug-in ports may be used.
See RTU Port Configuration for the Astro IV&D Digital Radio and RTU Port
Configuration for the Analog Trunked Radio below.

4.  Connect the DC power cable (FKN8436A) to the Power connector on the radio and the
free red wire to the ignition pin on the FKN8432A/FKN8438A cable. Connect the
opposite end of the power cable to the AUX2A or AUX2B connector on the ACE3600
power supply unit. (See Figure 21-2 and Figure 21-4.)

XTL5000/ Radio
XTL2500 Mounting

Radio \ Screws

(#031096A67)

Radio Mounting Radio
Screws Bracket
(#0310906A67) (#0789422Vv41)

Figure 21-1 XTL5000/XTL2500 Radio and Metal Bracket
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Radio Antenna Radio Power  Radio Accessory
Connector Connector Connector

Antenna Cable
(FKN8429A

Power Cable
(FKN8436A)

Signal Cable
(FKNB8432A/
FKN8438A)

Figure 21-2 XTL5000/XTL2500 Radio Cable Connections — Rear View

5. Mount the bracket on the RTU chassis above the CPU and 1/0 modules, using the four
built-in screws. (See Figure 21-4.) The wider side of the bracket is attached to the
chassis.

6.  Connect the antenna cable (FKN8429A) to the Antenna connector on the radio. Run the
cable through the small white clips along the edge of the chassis and attach the connector
to the opening on the bottom of the ACE3600 RTU housing. (See Figure 21-2 and

Figure 21-4.)

_ Bracket
Radio _ Mounting
Bracket = Screws
(#0789422Vv41)

Figure 21-3 XTL5000/XTL2500 Radio Bracket with Four Bracket Mounting Screws
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Radio Radio Radio Mounting Radio
Bracket Screws
(#0789422V41) (#0310906A67)

Power Antenna Cable

Cable (FKNB429A)
(FKN8436A : “

Signal

Cable

(FKN8432A/
FKN8438A)

Power Supply CPU Antenna Cable
N-Type Connector
Figure 21-4 XTL5000/XTL2500 Radio Installed on ACE3600 Chassis

RTU Port Configuration for the Astro IV&D Digital Radio
To enable MDLC communication using Astro XTL5000/XTL2500 radios, use the ACE3600
STS site configuration utility to configure the ACE3600 RTU port connected to the radio. For
more information, refer to the IP Communications chapter of the ACE3600 STS Advanced
Features manual.

The following figures show the port configuration and advanced parameter configuration.
Although these show Port SI1, the same values can be applied to other ports, where relevant.
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Astro IV&D Digital Radio)

Procedure 21-2 How to Configure the ACE3600 Port for the Astro IV&D Digital Radio

1. Inthe ACE3600 STS click on the desired site, and open the site view.
2. Inthe Port Tab, click on the on-board or plug-in port through which the RTU will
communicate with the XTL5000/XTL2500 radio.
3. Confirm that the port parameters and data speed are as shown in the screen below.
4.  Define desired links.
5. If you plan to synchronize the RTU time from the Front End Processor (FIU) in the
Customer Enterprise Network (CEN), specify the IP address of the FIU in the NTP field.
This IP address information is provided by your ASTRO IV&D system operator.
6.  Save the changes.
M edia R5-232 = [FCinks.. LINE 1
.Dperation tMode  Aspnc = Data Speed: [ 9600 Bpz]: 9600 Eps j
| Connection Type ~ PPP * || DNS server IP addresses [up to 3)
| Connected to ASTRO WD A nte

Figure 21-5 RTU Site Configuration for MDLC over ASTRO IV&D — Port Type Parameters

Advanced Parameter Configuration (for Astro 1V&D Digital Radio)

:-; Advanced Configuration - PI2 x|
__J Phyzical __] [}
Advanced Link Layer
Farameter | Default Walue |T
Dizconnect on icmp:netunreach [ Disable]: Dizable j_
Does modem suppart abort sequence [ Enable]: Enable j
lgnore CD [ Always]: Always L‘
Get Radio Status Sample Time [sec) <0-255: [ 10 10
Modem configuration timeout [sec) <1-255 [ 30% a0
Feqistration life time [sec] <0-65535: [ 28a00]: 28800
Contest activate radio [ Enable]: Enable j
SHMFP Agent Port Mumber <0-65535: [ 161]: 161
SHMP Trap Port Murnber <0-65535; [ 162 162
SHMP Socket imeout (sec] <0-255: [ 0% 10
Fadio context activation timeout [sec) <0-255> [ 30% an
Packet Data Status MIE MName J.3E61.41.161.3.630.21.1.1 j
ok Cancel Restore Defaults |
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Generally no other changes are required to Advanced Physical or Link Layer parameters. For
information on these parameters, see the MDLC over IP chapter of the ACE3600 STS
Advanced Features manual.

Procedure 21-3 How to Configure the Advanced Parameters of the ACE3600 Port for the Astro
IV&D Digital Radio

1. (ASTRO System 6.3-6.5 only) Make sure that the Advanced Link parameter
Registration life time to 28800 seconds (default) in order to restart the radio periodically.

2. Ifany changes are required, click on the appropriate screen in the Port Tab.

3. Change the settings as necessary.
Note: The Default Group ID Address should be left 000.000.000. The actual values will
be read by the RTU from the radio upon connection.

4.  Save any changes.
5.  Save the project.
6. Download the site configuration to the ACE3600 RTU.

IP Conversion Table (for Astro 1V&D Digital Radio)
Prepare an IP conversion table if the RTU must communicate with another RTU or an IP
Gateway. In the IP conversion table, specify the IP address of each RTU port (site ID + link
ID). This IP address is assigned by the infrastructure operator.

Note that an IP address is obtained from the radio once it is connected to the RTU port over
PPP. The IP address obtained from the radio is not the real IP address set by the infrastructure,
but rather a dummy address. This dummy is configured in the radio via the CPS Mobile
Computer IP address parameter (by default 192.168.128.2).

When device LINXL level 0 is retrieved using the ACE3600 STS Software Diagnostics tool,
the IP Address displayed is this dummy address and not the actual IP address assigned by the
infrastructure operator.

It is recommended to create two IP conversion tables:

1. The first is downloaded to the FIU or IP Gateway on the LAN and includes the site and
IP information for each RTU.

2.  The second is downloaded to all RTUs which are connected to the infrastructure with
ASTRO IV&D radios, and includes the site and IP information for the FIU and IP
Gateway.

For detailed instructions on preparing the IP conversion table, refer to the IP Communications
chapter of the ACE3600 STS Advanced Features manual.

Programming the Astro IV&D Digital Radio using CPS
The XTL5000/XTL2500 radio is programmed for ACE3600 in the factory and is ready for
ASTRO IV&D communication. For user programming of site-specific parameters, the radio
should be brought to the Motorola Service Center.
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Radio Connections
To program the XTL5000/XTL2500 radio with Customer Programming Software (CPS), the
radio must be connected to a PC.

Procedure 21-4 How to Connect the XTL5000/XTL2500 Radio to the CPS

1.

2.

Connect one end of the programming cable (HKN6155) to the microphone connector on
the front of the radio. This cable is not supplied and must be ordered separately.

Connect the other end to the serial port of a PC on which the ASTRO CPS software
(RVN4185) is installed.

Radio Disassembly
If the XTL5000/XTL2500 radio is to be programmed outside of the ACE3600 housing,
disassemble the radio as follows:

Procedure 21-5 How to Disassemble the XTL5000/XTL2500 Radio from the ACE3600 Metal

Chassis

1.  Disconnect the antenna cable (FKN8429A) from the Antenna connector on the radio.

2. Remove the radio/bracket unit from the RTU chassis by unscrewing the four built-in
SCrews.

3. Disconnect the DC power cable (FKN8436A) from the Power connector on the radio.

4.  Disconnect the 26-pin connector of the signal cable (FKN8432A/FKN8438A) from the
Accessory connector on the radio.

5. Detach the metal bracket (#0789422V41 from FHN6895A) by unscrewing the four radio
screws (#0310906A67), two on each side. (See Figure 21-1.)

6.  Take the radio to a laboratory for programming, as described in CPS Programming

Settings below.

CPS Programming Settings
Before programming the radio, read the codeplug file from the radio and save it to your PC
using the File >Read Device command in the CPS (R04.01.01 for radio firmware 6.3E;
R05.00.00 for firmware 6.5). Open the codeplug file in the CPS and set the parameters as
follows.

Procedure 21-6 How to Program the XTL5000/XTL2500 Digital Radio

1.

In the CPS, click on the codeplug in the tree view to view and select the items below or
select them from the Feature menu.

Under Radio Configuration, double-click on Radio Wide.

a.  Inthe Transmit Power Levels tab, reduce the radio power level to low: Change
TX Power Level Low for Freq. Range A from 16.5 to 10. (Range A 700MHz
UHF and VHF).

1) Change TX Power Level Low for Freq. Range B from 19.0 to 10. (Range B
800MHz and UHFR2 (470-520MHz).
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2) Change TX Power Level High for Freq. Range A from 33.0 to 15.
3) Change TX Power Level High for Freq. Range B from 38.5 to 15.

b.  Inthe General tab, set the Out of Range Indicator and Imbalanced Coverage
Indicator to Alert & Display.

c.  (Recommended) In the Data tab, enable SNMP Traps. (You can disable it, but
the RTU will only detect a loss of context activation the next time it polls the
radio (every 10 seconds by default).

d.  (Optional) Specify the Mobile Computer IP address. This is the dummy IP
address assigned to the RTU by the radio (by default it is 192.168.128.2). For
each radio, it is recommended to change the last digit in the Mobile Computer IP
address (e.g. to the Unit ID in Trunking systems.)

e.  (CPS R05.00.00 only) In the Advanced tab, make sure that "MOSCAD Data
Enable" is not enabled (not checked.) (For IV&D only. For communication over
analog ASTRO Trunking, leave it enabled.) Set Extended DEK to Enable and
Ignition Switch to Soft Power Off.

3. Double-click on NAT List -> NAT List Entry 1.
a.  Add an entry to the NAT List:
1) WAN port = MDLC over IP port number (e.g. 2002)
2) LAN port = MDLC over IP port number (e.g. 2002)
3) Static NAT IP Address = Mobile Computer IP Address (e.g. 192.168.128.2).

4) The Mobile Computer address should match the Mobile Computer IP Address
assigned on the Radio Configuration>Radio Wide>Data tab in Step 2 above.

4. Double-click on Trunking ->Trunking System ->Trunking System 1.

a. Inthe General tab, set the Type to ASTRO 25. If the proper system key was
loaded, the System Key field should already be enabled.

b.  Setthe ASTRO 25 Home System ID, Home WACN ID and Unit ID to values
obtained from the radio system administrator.

c.  Under Coverage Type, set the type to SmartZone.
d. In the Astro 25 Channel ID tab, enable the first channel.

e.  Inthe 700/800 Astro 25 Control Channels tab (700_800 or OBT depending on
the band), enter the control channels with which the data subscriber should be
able to affiliate. Consult your radio system administrator for the list of control
channels.

f. In the Data tab, enable Packet Data Capable System (PDS), and Terminal Data
and disable (uncheck) Rx Voice Interrupts Data.

5. Double-click on Trunking ->Trunking Personality ->Trunking Personality 1.
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a.  Inthe General tab, set the Protocol Type to ASTRO 25 and set the System & 1D
to 1.

b.  Inthe 700/800 Failsoft tab, data only subscribers should set Failsoft Type to
disabled. (There is no data service unless the subscriber is affiliated to a wide-
area trunking site.)

c. Inthe Talkgroup tab, set the radio talkgroup value in hexadecimal. Consult your
radio system administrator for the talkgroup information.

d.  (Recommended) In the Preferred Sites tab, set the status of the first record to
None. (This means that data only subscribers are not locked into preferred sites.)

6.  Double-click on Zone Channel Assignment ->Zone Channel Assignment.
a.  Inthe Zone tab, set the Zone to the desired zone name (e.g. ZONEL).

b.  Inthe Channels tab, set the Channel to the name which will be displayed on the
radio screen (if the radio is Model Il or I11).

c.  Select the Personality type of that channel.
d.  Specify the Personality # of that channel.
e.  Specify the Talkgroup # of that channel.

7. From the Tools menu, select the Change Control Head command. Make sure the Control
Head Type is set to O5(M5) for new models and to W4 for old models, and click OK.

8.  From the File Menu, select Save to save changes to the radio.

9.  From the File Menu, select Write Device to download the configuration to the radio.

Infrastructure Configuration for the Astro IV&D Digital Radio
In order for the ACE3600 RTU to communicate over the ASTRO IV&D infrastructure (6.4 or
later) using the XTL5000/XTL2500 digital radio, the infrastructure must be properly
configured using the UCM (User Configuration Manager) tool.

Note: If configuring a border router or any firewall within the CEN (Customer Enterprise
network), make sure that the ACE3600’s MDLC over IP UDP port number 2002 is enabled for
inbound and outbound messages.

Note: In the UCM Radio User Data Settings tab, be sure to set the IP address as Static, to
enable Generate ICMP and Source Address Checking, and the Ready timer set to 10 seconds.

RTU Port Configuration for the Analog Trunked Radio
To enable MDLC communication using Astro XTL5000/XTL2500 radios, use the ACE3600
STS site configuration utility to configure the ACE3600 RTU port (either on-board serial or
plug-in port) connected to the radio. For more information, refer to the IP Communications
chapter of the ACE3600 STS Advanced Features manual.
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Port Type (for Analog Trunked Radio)
Procedure 21-7 How to Configure the ACE3600 Port for the Astro IV&D Analog Radio

1. Inthe ACE3600 STS click on the desired site, and open the site view.

2. Inthe Port Tab, click on the plug-in port through which the RTU will communicate with
the XTL5000/XTL2500 radio.

3. Set the port parameters as shown in the screen below. The Trunk system parameter
should reflect the type of trunking system (e.g. SmartNet, SmartZone.)
Note: XTL2500 trunking mode supports DPSK modulation only.

4.  Save the changes.

Pi1 | Media Radio v_"Link name; RaDio 1 ;‘
| Radio System Trurking - EIData speed: [ 1200 Bps]: 1200Bps :J
| Radio Tvpe #TL 25005000 Trunked Analog j Crefault routing: [ Mone]: Mane _vJ

Trunk, system Smnarthlet Ll
todem DPSE. _j

Figure 21-7 RTU Site Configuration for MDLC over
Analog Trunked System — Port Type Parameters

Port Type (for Analog Conventional Radio)
Procedure 21-8 How to Configure the ACE3600 Port for the Astro IV&D Analog Convetional
Radio

1. In the ACE3600 STS click on the desired site, and open the site view.

2. Inthe Port Tab, click on the plug-in port through which the RTU will communicate with
the XTL5000/XTL2500 radio.

3. Set the port parameters as shown in the screen below.
Note: XTL2500 trunking mode supports DPSK modulation only.

4.  Save the changes.

PI1 M edia " Radio  [[Cirk hame: RaDIo 1 ‘v_'!
|Radio System Conventional |1 Zanes.
Radio Type EGeneraI radio . [ ata speed: [ 1200 Bps] 1200 Bpz _j
|Maw no. of repeaters No repeater LI [ efault routing: [ Mone]: Haone -vJ
b adem DPSE j

Figure 21-8 RTU Site Configuration for MDLC over
Analog Conventional System — Port Type Parameters

Programming the XTL5000/XTL2500 Analog Trunked and Conventional Radio using CPS
The XTL5000/XTL2500 radio is programmed for ACE3600 in the factory and is ready for
analog trunked/conventional communication. For user programming of site-specific
parameters, the radio should be brought to the Motorola Service Center.
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Radio Connections
Follow the Radio Connections instructions described under Programming the Astro IV&D
Digital Radio using CPS above.

Radio Disassembly
Follow the Radio Disassembly instructions described under Programming the Astro IV&D
Digital Radio using CPS above.

CPS Programming Settings
Before programming the radio, read the codeplug file from the radio and save it to your PC
using the File >Read Device command in the CPS (DSP version R06.00.00 for radio firmware
R06.01.00.) Open the codeplug file in the CPS and set the parameters as follows.

Procedure 21-9 How to Program the XTL5000/XTL2500 Analog Radio

1. Inthe CPS, click on the codeplug in the tree view to view and select the items below or
select them from the Feature menu.

2. Under Radio Configuration, double-click on Radio Wide.

a. Inthe Transmit Power Levels tab, reduce the radio power level to low: Change
TX Power Level Low for Freq. Range A from 28.0 to 10.

1) Change TX Power Level High for Freq. Range A from 53.5 to 15.

b. In the Advanced tab, make sure that "MOSCAD Data Enable" is enabled. Set
Extended DEK to Enable and Ignition Switch to Soft Power Off.

c.  Inthe Time Out Timer tab, make sure the Time # is set to 3 (for 60 sec).
3. Double-click on Controls.
a.  Click on Control Head.
b.  Make sure the Control Head is O5(M5) for new models and W4 for old models.
c.  Click on Radio VIP.
1) SetVIP In for VIP 1, VIP 2, and VIP 3 to Blank.
2) Set VIP Out for VIP 1 to MOSCAD CG.
3) Set VIP Out for VIP 2 to MOSCAD TXE/CM.
4) Set VIP Out for VIP 3 to NULL.
4.  Double-click on Conventional ->Conventional Personality -> Conventional Personality 1.
a.  Inthe Rx Options tab, set Unmute/Mute Type to UnMute, Or Mute.
b.  Set Rx Voice/Signal Type to Non-Astro.
c.  Enable (check) Rx Emphasis and Busy LED.

d. Inthe Tx Options tab, make sure that the Time Out Timer is set to 3 (for 60 sec).
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Set Tx Voice/Signal Type to Non-Astro.

Set Transmit Power Level to High.

5. Double-click on Trunking ->Trunking System ->Trunking System 1 (for trunked only.)

a.

h.

In the General tab, if the proper system key was loaded, the System Key field
should already be enabled.

Set the Type to I1.

Set the Type Il System ID, and Connect Tone to values obtained from the radio
system administrator for the site.

Under Coverage Type, set the type to Disabled.

In the Type 1l tab, set the Individual ID to the value obtained from the radio
system administrator for the site.

Set the Affiliation type to Automatic.

In the Channel Assignment tab, enter the Rx and Tx channel ranges. Consult
your radio system administrator for the list of values.

In the OBT Control Channels tab, set the RX Frequency and TX Frequency of
each control channel with which the data subscriber should be able to affiliate.
Consult your radio system administrator for the list of control channels.

6.  Double-click on Trunking ->Trunking Personality ->Trunking Personality 1 (for trunked

only.)

a.

b.

In the General tab, set the Protocol Type to Il and set the System ID to the value
obtained from the radio system administrator for the site. Make sure that the
Time Out Timer is set to 3 (for 60 sec). Check that the Type Il Individual ID is
set to the value obtained from the radio system administrator for the site.

In the Talkgroup tab, set the radio talkgroup value in hexadecimal. Consult your
radio system administrator for the talkgroup information. (Note: Talkgroup for
voice in analog trunking is the same for voice and data on analog trunk.

7. From the File Menu, select Save to save changes to the radio.

8.  From the File Menu, select Write Device to download the configuration to the radio.

XTL5000/XTL2500 Radio Models and Options for ACE3600
The XTL5000/XTL2500 radio installation kit is used with one of the following XTL5000/
XTL2500 radios:

Description Nomenclature Band
XTL5000 Mobile 10-35 W, 764-870 MHz M20URS9PW1 N 764 - 870 MHz
XTL5000 UHF R1 Mobile 10-40 W 380-470 M20QSS9PW1 N 380-470 MHz
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Description Nomenclature Band

XTL5000 UHF R2 450-520 MHz 10-45 W M20SSS9PW1 N 450-520 MHz
XTL5000 VHF Mobile 10-50 W 136-174 MHz M20KSS9PW1 N 136-174 MHz
XTL2500 Mobile 10-35 W, 764-870 MHz M21URM9PWIN | 764-870 MHz
XTL2500 Mobile 10-40 W, 380-470 MHz M21QSM9PW1 N | 380-470 MHz
XTL2500 Mobile 10-45 W, 450-520 MHz M21SSM9PW1 N | 450-520 MHz
XTL2500 Mobile 10-50 W, 136-174 MHz M21KSM9PW1 N | 136-174 MHz

All of the following options may be ordered with the XTL2500 radio:

Option Name Option Number
ADD: O5 CONTROL HEAD G442
ADD: NO MICROPHONE NEEDED G90
ENH: SOFTWARE ASTRO DIGITAL CAI OPERATION G806
ENH: ASTRO PROJECT 25 TRUNKING SOFTWARE G361
ADD: CONTROL HEAD SOFTWARE, 05 G444
ENH: SMARTZONE OPERATION G51
ENH: RS232 PACKET DATA INTERFACE W947
ADD: DASH MOUNT G66
ADD: NO SPEAKER G142
ADD: NO ANTENNA G89

21-18



Radio Types and Installation Kits

XTS2500 Radio Installation Kit

The XTS2500 radio installation kit (ACE3600 option V156AG or kit FLN3814A) enables the
user to install the XTS2500 radio in ACE3600 Remote Terminal Units (RTU). The RTU can
use the XTS2500 in digital mode to communicate over the ASTRO 6.x/7.x system. The
following hardware and firmware are required:

e Radio firmware version 6.4 and above for trunked IV&D
e ASTRO Infrastructure version SR6.5 and above for trunked IV&D
e ACE3600 firmware 10.00 and above
e ACE3600 System Tools Suite (STS) version 10.50 and above
The installation kit includes brackets, cables, screws and installation instructions.

After the XTS2500 radio is installed in the RTU, the RTU port is configured, the IP address
information is downloaded, the radio is context activated and finally, communication from the
RTU over the air is verified. For more information on MDLC over ASTRO I1V&D (Integrated
Voice & Data), refer to the MDLC over IP chapter of the ACE3600 STS Advanced Features

Manual.
Installation
A CAUTION A MISES EN GARDE
Before installing the XTS2500 radio on Avant d'installer la radio XTS2500 sur le
the RTU, configure the power supply RTU, configurez le connecteur du module
AUX2A/B connector to 7.5V DC in the d'alimentation AUX2A/B a 7,5V (c.c.)
ACE3600 STS site configuration (using dans la configuration du site STS
the Power Supply <n> Auxiliary 2 voltage ACE3600 (a I'aide du paramétre de
parameter.) Download the updated site tension <n> auxiliaire 2 du module
configuration to the RTU. Failure to do d'alimentation). Téléchargez la
so might damage the radio. configuration a jour du site sur le RTU.
Autrement, laradio pourrait étre
endommagée.

The installation kit includes a radio bracket, metal bracket with built-in screws, power cables,
communication cable, antenna cable and plastic strips. The XTS2500 can be mounted on the
ACE3600 RTU using the kit as follows:

Procedure 21-10 How to Install the XTS2500 Radio on the Metal Chassis
1. Attach the XTS 2500 radio to the radio bracket (from FHN6674A). (See Figure 21-9.)

2. Connect the programming cable (RKN4106A) provided with the radio to the Accessory
connector on the radio. (See Figure 21-11.) Connect the other end of the programming
cable to the 9-pin D-type (Radio) connector on the communication cable (FKN8516A)
and tighten the screws attached to the programming cable. Do not use the 25-pin
connector; it is for programming only.

21-19



Adapter

Radio Types and Installation Kits

Connect the other end of the communication cable (RJ45 connector) to the plug-in port of
the ACE3600 CPU.

Connect the 7.5V DC power cable (FKN8515A) to the AUX2A or AUX2B auxiliary
power output connector on the RTU power supply. Connect the other end of the power
cable to the DC adapter on the radio bracket (FHN6674A). (See Figure 21-10 and Figure
21-11.)

Radio Bracket
(FHNG674A)

XTS25000
Radio

Figure 21-9 XTS2500 Radio and Metal Bracket

Add the BNC adapter (#5871143Y04) to the XTS2500 radio antenna connector. (See
Figure 21-10.)

Attach the BNC connector of the antenna cable (FKN8434A) to the radio's BNC adapter.
Route the antenna cable through the small wire clamps along the left side edge of the
RTU chassis, according to the placement of the radio on the chassis. Attach the N-type
connector at the other end to the opening on the bottom of the RTU housing using the
supplied locking washer and nut. (See Figure 21-10.)

Mount the radio/bracket unit on the metal bracket (#0789422V40 from FHN6674A)
using the four supplied screws.

Mount the metal bracket on the RTU chassis above the 1/0 modules, using the three built-
in screws, with the bottom of the radio towards the chassis. (See Figure 21-10.)

Attach all cables to the chassis using the supplied wire clamps.
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Metal

Bracket
FHNG674A)

NOTES

Ll e e o T }_":'. |

CPU
Supply

Figure 21-10 XTS2500 Radio Installed on ACE3600 Chassis
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BNC

Adapter \ |

Programming
Cable
(RKN4106A)

: i Antenna
Radio = : 3 : < Cable
' - (FKN8434A)

Data Cable
(FKN8516A)

Power Cable
(FKN8515A)

Figure 21-11 XTS2500 Radio Installed on ACE3600 Chassis - Cable Connections

RTU Port Configuration
To enable MDLC communication over ASTRO IV&D, use the ACE3600 STS (>V10.50) to
configure the RTU port connected to the XTS25000 radio. For more information, refer to the
MDLC over IP chapter of the ACE3600 STS Advanced Features manual.

The following figures show the port configuration and advanced parameter configuration.
Although these show Port SI1, the same values can be applied to other ports, where relevant.

Port Type
Procedure 21-11 How to Configure the ACE3600 Port for the Astro XTS2500 Digital Radio

1.  Inthe ACE3600 STS click on the desired site, and open the site view.

2. Inthe Port Tab, click on the on-board or plug-in port through which the RTU will
communicate with the XTS2500 radio.

3. Confirm that the port parameters and data speed are as shown in the screen below.
4.  Define desired links.

5. If you plan to synchronize the RTU time from the Front End Processor (FIU) in the
Customer Enterprise Network (CEN), specify the IP address of the FIU in the NTP field.
This IP address information is provided by your ASTRO IV&D system operator.

6.  Save the changes.
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Media RS-232 jE Links.. LIME 1

Operation Mode  Async w [| Data Speed: [ 9600 Bpz]: 9600 Eps j
|Connection Type  PPR = || ONS server IP addresses (up to 3]

Connected to WASTRO WED | NTP

Figure 21-12 RTU Site Configuration for MDLC over ASTRO IV&D — Port Type Parameters

Advanced Parameter Configuration

:-; Advanced Configuration - PI2 x|
[ ] Physical ; | [
Advanced Link Layer
Farameter | Default Walue ]

Dizconnect on icmp:netunreach [ Dizable]: Dizahble j aa
Does modem suppart abort sequence [ Enable]: Enable Ll
lgnare CD [ Always]: Always L!
Get Radio Status Sample Time [zec] <0-255 [ 100 10

Modemn configuration timeout [sec) <1-256> [ 301 30

Regigtration life time [gec) <0-60635: [ 28800 28800

Contest activate radio [ Enable]: Enable LI
SHMP Agent Port Humber <0-685353 [ 161L 161

SHMP Trap Port Mumber <0-65536: [ 162] 162

SHMP Socket imeout [sec] <0-25852 [ 100 10

Radio contest activation timeout (sec) <0-2585: [ 30p 30

Packet Data Statuz MIB Mame J3E141161.363021.11 j

ok | cancel | Restors Deteuts |

Figure 21-13 RTU Site Configuration for MDLC over ASTRO IV&D — Advanced Parameters

Generally no other changes are required to Advanced Physical or Link Layer parameters. For
information on these parameters, see the MDLC over IP chapter of the ACE3600 STS
Advanced Features manual.

Procedure 21-12 How to Configure the Advanced Parameters of the ACE3600 Port for the
Astro XTS2500 IV&D Digital Radio

1. (ASTRO System 6.3-6.5 only) Make sure that the Advanced Link parameter Registration
life time to 28800 seconds (default) in order to restart the radio periodically.

2. Ifany changes are required, click on the appropriate screen in the Port Tab.

3. Change the settings as necessary.
Note: The Default Group ID Address should be left 000.000.000. The actual values will
be read by the RTU from the radio upon connection.

4.  Save any changes.
5.  Save the project.

6. Download the site configuration to the ACE3600 RTU.
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IP Conversion Table (for Astro XTS2500 IV&D Digital Radio)
Prepare an IP conversion table if the RTU must communicate with another RTU or an IP
Gateway. In the IP conversion table, specify the IP address of each RTU port (site ID + link
ID). This IP address is assigned by the infrastructure operator.

Note that an IP address is obtained from the radio once it is connected to the RTU port over
PPP. The IP address obtained from the radio is not the real IP address set by the infrastructure,
but rather a dummy address. This dummy is configured in the radio via the CPS Mobile
Computer IP address parameter (by default 192.168.128.2).

When device LINXL level 0 is retrieved using the ACE3600 STS Software Diagnostics tool,
the IP Address displayed is this dummy address and not the actual IP address assigned by the
infrastructure operator.

It is recommended to create two IP conversion tables:

1. The first is downloaded to the FIU or IP Gateway on the LAN and includes the site and
IP information for each RTU.

2.  The second is downloaded to all RTUs which are connected to the infrastructure with
ASTRO IV&D radios, and includes the site and IP information for the FIU and IP
Gateway.

For detailed instructions on preparing the IP conversion table, refer to the IP Communications
chapter of the ACE3600 STS Advanced Features manual.

Programming the Astro XTS2500 1V&D Digital Radio using CPS
The XTS2500 radio is programmed for ACE3600 in the factory and is ready for ASTRO
IV&D communication. For user programming of site-specific parameters, the radio should be
brought to the Motorola Service Center.

Radio Connections
To program the XTS2500 radio with Customer Programming Software (CPS), the radio must
be connected to a PC.

Procedure 21-13 How to Connect the XTS2500 Radio to the CPS
1.  Power on the radio.

2. Disconnect the programming cable (RKN4106A) from the 9-pin D-type (Radio)
connector on the data cable (FKN8516A).

3. Connect the D-type connector of the programming cable (RKN4106A) to the serial port
of a PC on which the ASTRO CPS software is installed.

4.  Program the radio using the CPS, as described in CPS Programming Settings below.

5. After radio programming, reconnect the communication and programming cables as
described in the Installation section above.
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Radio Disassembly
If the XTS2500 radio is to be programmed outside of the ACE3600 housing, disassemble the
radio as follows:

Procedure 21-14 How to Disassemble the XTS2500 Radio from the ACE3600 Metal Chassis

1.
2.

Disconnect the antenna cable (FKN8434A) from the Antenna connector on the radio.

Remove the radio/bracket unit from the RTU chassis by unscrewing the three built-in
SCrews.

Disconnect the DC power cable (FKN8515A) from the Power connector on the radio.

Disconnect the 13-pin connector of the programming cable (RKN4106A) from the
Accessory connector on the radio.

Detach the metal bracket (#0789422V40 from FHN6674A) by unscrewing the four radio
screws (#0310906A67), two on each side. (See Figure 21-10.)

Take the radio to a laboratory for programming, as described in CPS Programming
Settings below.

CPS Programming Settings
Before programming the radio, read the codeplug file from the radio and save it to your PC
using the File->Read command in the CPS (R05.00.00 or above). Open the codeplug file in
the CPS and set the parameters as follows.

Procedure 21-15 How to Program the XTS2500 Digital Radio

1.
2.

In the CPS, click on the codeplug in the tree view to open the items below.
Under Radio Configuration, double-click on Radio Wide.

a.  Inthe General tab, set the Out of Range Indicator and Imbalanced Coverage
Indicator to Alert & Display.

b.  (Recommended) In the Data tab, enable SNMP Traps. (You can disable it, but
the RTU will only detect a loss of context activation the next time it polls the
radio (every 10 seconds by default).

c.  (Optional) Specify the Mobile Computer IP address. This is the dummy IP
address assigned to the RTU by the radio (by default it is 192.168.128.2). For
each radio, it is recommended to change the last digit in the Mobile Computer IP
address (e.g. to the Unit ID in Trunking systems.)

Double-click on NAT List -> NAT List Entry 1.
a.  Add an entry to the NAT List:
1) WAN port = MDLC over IP port number (e.g. 2002)
2) LAN port = MDLC over IP port number (e.g. 2002)
3) Static NAT IP Address = Mobile Computer IP Address (e.g. 192.168.128.2).
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The Mobile Computer address should match the Mobile Computer IP Address
assigned on the Radio Configuration>Radio Wide>Data tab in Step 2 above.

Double-click on Trunking ->Trunking System ->Trunking System 1.

a.

f.

In the General tab, set the Type to ASTRO 25. If the proper system key was
loaded, the System Key field should already be enabled.

Set the ASTRO 25 Home System ID, Home WACN ID and Unit ID to values
obtained from the radio system administrator.

Under Coverage Type, set the type to SmartZone.
In the Astro 25 Channel ID tab, enable the first channel.

In the 700/800 Astro 25 Control Channels tab (700_800 or OBT depending on
the band), enter the control channels with which the data subscriber should be
able to affiliate. Consult your radio system administrator for the list of control
channels.

In the Data tab, enable Packet Data Capable System (PDS), and Terminal Data
and disable (uncheck) Rx Voice Interrupts Data.

Double-click on Trunking ->Trunking Personality ->Trunking Personality 1.

a.

b.

In the General tab, set the Protocol Type to ASTRO 25 and set the System & 1D
to 1.

In the 700/800 Failsoft tab, data only subscribers should set Failsoft Type to
disabled. (There is no data service unless the subscriber is affiliated to a wide-
area trunking site.)

In the Talkgroup tab, set the radio talkgroup value in hexadecimal. Consult your
radio system administrator for the talkgroup information.

(Recommended) In the Preferred Sites tab, set the status of the first record to
None. (This means that data only subscribers are not locked into preferred sites.)

Double-click on Zone Channel Assignment ->Zone Channel Assignment.

o

®

In the Zone tab, set the Zone to the desired zone name (e.g. ZONEL1).

In the Channels tab, set the Channel to the name which will be displayed on the
radio screen (if the radio is Model I1 or I11).

Select the Personality type of that channel.
Specify the Personality # of that channel.
Specify the Talkgroup # of that channel.

From the File Menu, select Save to save changes to the radio.

From the File Menu, select Write Device to download the configuration to the radio.
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Infrastructure Configuration for the Astro IV&D XTS2500 Digital Radio
In order for the ACE3600 RTU to communicate over the ASTRO IV&D infrastructure (6.4 or
later) using the XTS2500 digital radio, the infrastructure must be properly configured using the
UCM (User Configuration Manager) tool.

Note: If configuring a border router or any firewall within the CEN (Customer Enterprise
network), make sure that the ACE3600’s MDLC over IP UDP port number 2002 is enabled for
inbound and outbound messages.

Note: In the UCM Radio User Data Settings tab, be sure to set the IP address as Static, to
enable Generate ICMP and Source Address Checking, and the Ready timer set to 10 seconds.

XTS2500 Radio Models and Options for ACE3600
The XTS2500 radio installation kit is used with one of the following XTS2500 radio:

Description Nomenclature Band
XTS2500 PORTABLE 1-3 WATTS, 764-870MH H46UCC9PW5 N 764-870 MHz
XTS2500 VHF PORTABLE 1-5 WATTS 136-174 H46KDC9PW5 N 136-174 MHz

XTS2500 UHF R1 PORTABLE 1-5 WATTS 380-470 | H46QDCO9PW5 N | 380-470 MHz

XTS2500 UHF R1 PORTABLE 1-5 WATTS 450-520 | H46SDC9PW5 N 450-520 MHz

All of the following options may be ordered with the XTS2500 radio:

Option Name Option Number

ENH: SOFTWARE TRUNKING 9600 BAUD Includes: 9600 Q574
Baud, Wide Area SmartZone, OmniLink, ASTRO Digital CAl,
& PTT-ID Display

ENH: RADIO PACKET DATA Q947
DEL: ANTENNA H112
DEL: BATTERY ALL TOGETHER H207
DEL: BELT CLIP H301
ADD: DATA CABLE Q157
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APX 6500Li Radio Installation Kit

The APX 6500L.i radio installation kit enables the user to install the APX 6500L.i radio in
ACE3600 Remote Terminal Units (RTU). The ACE3600 option numbers are:
VAO00125AA/FLN1072A for digital mode, and VA00239AA/FLNO114A for analog mode.
The ACE3600 can use the APX 6500Li in both digital and analog mode. The digital mode is
suitable for Astro 6.x/7.x system trunked ASTRO IV&D only. The analog mode is suitable for
for SmartNet 3.x system or Astro 4.x system (on the analog part only).

The following hardware and firmware are required:

e APX 6500Li radio for digital trunked ASTRO IV&D or analog. For analog, firmware
version R13.39.31 and CPS B14.00.00.31 or later are required.

e ASTRO Infrastructure version SR6.3 and above for trunked or conventional ASTRO
IV&D.

e ACE3600 firmware 17.30 and above for digital ASTRO IV&D, and 19.0 for analog
ASTRO IV&D.

e ACE3600 System Tools Suite (STS) version 17.50 and above for digital mode, and
19.5 for analog mode.

The FLN1072A (digital) and FLNO114A (analog) installation kits include a bracket, cables,
and screws.

Installation
The APX 6500L.i radio can be mounted on the ACE3600 RTU using the metal brackets and
cables as follows:

Procedure 21-16 How to Install the APX 6500Li Radio on the Metal Chassis

1.  Mount the metal bracket (BR000111A01 from FHNOO66A) on the RTU chassis, using
the four supplied screws (0371046Y61). (See Figure 21-14)

2. Attach the APX 6500L.i radio to the metal bracket (BR0O00110A01 from FHNOO66A)
using the two supplied radio screws (FN000134A01). (See Figure 21-15).

3. Connect the 26-pin connector of the signal cable (FKN8432A for digital mode or
FKNB8438A for analog mode) to the Accessory connector on the radio.
Connect the other end of the communication cable to the ACE3600 CPU module port
configured for the radio. (See Figure 21-16 and Figure 21-17). Use any of the serial on-
board or plug-in ports. See RTU Port Configuration for the APX 6500Li ASTRO IV&D
Digital Radio below.

4.  Connect the DC power cable (FKN8436A) to the Power connector on the radio and the
free red wire to the ignition pin on the FKN8432A cable. Connect the opposite end of
the power cable to the AUX2A or AUX2B connector on the ACE3600 power supply
unit. (See Figure 21-16 and Figure 21-17.)
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Bracket Mounting Screws
(BRO00111A01) (#0371046Y61)

Figure 21-14 RTU Chassis and APX 6500Li Metal Bracket
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Bracket
Mounting APX 6500Li
Screws / Radio

N

Radio Mounting

Screws
(FNO00134A01)
Radio Bracket
(BR0O00110A01)
Figure 21-15 APX 6500Li Radio on Metal Bracket
Radio Power Radio Accessory Radio Antenna
Connector Connector Connector
Power Cable
(FKN8436A)
Signal Cable

(FKN8432A for digital)
(FKN8438A for analog)

Antenna Cable
(FKN8429A)

Figure 21-16 APX 6500Li Radio Cable Connections — Rear View
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APX 6500Li
Radio
Antenna Cable
(FKN8429A)

Radio Bracket
(BR0O00110A01)

Signal Cable
(FKN8432A for digital)
(FKN8438A for analog)

Power Supply

/ CPU

Antenna Cable
N-Type Connector

Figure 21-17 APX 6500Li Radio Installed on ACE3600 Chassis

5. Mount the bracket on the RTU chassis, using the four built-in screws. (See Figure 21-15.)

6.  Connect the antenna cable (FKN8429A) to the Antenna connector on the radio. Run the
cable through the small white clips along the edge of the chassis and attach the connector
to the opening on the bottom of the ACE3600 RTU housing. (See Figure 21-16 and
Figure 21-17).

RTU Port Configuration for the APX 6500Li ASTRO IV&D Digital Radio
To enable MDLC communication using Astro APX 6500L.i radio, use the ACE3600 STS site
configuration utility to configure the ACE3600 RTU port connected to the radio. For more
information, refer to the IP Communications chapter of the ACE3600 STS Advanced Features

manual.

The following figures show the port configuration and advanced parameter configuration.
Although these show Port SI1, the same values can be applied to other ports, where relevant.
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Port Type (for APX 6500Li ASTRO IV&D Digital Radio)
Procedure 21-17 How to Configure the ACE3600 Port for the Astro APX 6500Li ASTRO IV&D

Digital Radio

1. Inthe ACE3600 STS click on the desired site, and open the site view.

2. Inthe Port Tab, click on the on-board or plug-in port through which the RTU will
communicate with the APX 6500L.i radio.

3. Confirm that the port parameters and data speed are as shown in the screen below.

4.  Define desired links.

5. Ifyou plan to synchronize the RTU time from the Front End Processor (FEP) in the
Customer Enterprise Network (CEN), specify the IP address of the FEP in the NTP field.
This IP address information is provided by your ASTRO IV&D system operator.

6.  Save the changes.

S Media RS-232 = ] LINE 1
Operation Mede  Async Dtz speed: [ 9600 Bps] 9600 Bps

Connection Type |

Connected to

DNS Servers |

ASTRO IVAD

R EE

NTP Servers |
Protocols... E

Figure 21-18 RTU Site Configuration for MDLC over APX 6500Li — ASTRO IV&D Digital — Port Type

Parameters

Advanced Parameter Configuration (for APX 6500Li ASTRO IV&D Digital Radio)

1.

If ASTRO® Trunking IV&D is the only link connecting the FEP with RTUs, in the
System Advanced Configuration tab in the Advanced Port Parameters Link section,
disable paging by setting the following three paging parameters to 0.

a) Set “Check alive timeout (sec)” to 0.
b) Set “Poll Interval” to 0.
C) Set “Maximum number of Polls” to 0.

Paging in MDLC allows the FEP (or RTU) to check that the peer RTU (or FEP) is
reachable before sending data. If it is not reachable, the data is routed to alternate routes
(if configured). Disabling this feature makes data transmission faster if the peer is
reachable.
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== Advanced Configuration - SI1
[ Prysical | ] ik |

‘ Advanced Link Layer ‘

Parameter Default Walue
Link ID Parameters
Link name: LINE 1 w
TX to failed RTU every <0:DISABLE 0-20> min [ 3 3
Pericdic check of failed RTU [ Disable]: Dizable w
Default group IF address: [ 0.0.0.01: 0.0.00
Get host by name using DNS [ Enable]: Enable w
Matify changes from other links [ Mever]: Mewver w
MDLC over IP port number: [ 2002): 2002
Enable syne [ Disable]: Disable w
Enable reply to time synchronization [ Enable]: Enable w
Enable routing on MDLC over IP port [ Disable]: Disable “w
Matify IP address when connecting [ Enablel: iEnable wi
Matify private site |0s when connecting [ Enable]: Enable w .
Check alive timeout (sec) <0-65535> [ 38 (1}
Foll interval (sec) =0-255= [ 10 0
Maximum number of polls <0-255> [ 3 0
Disconnect on idle timeout (sec) <0-65535> [ O 0
Disconnect on icmp:netunreach [ Disable]: Dizable w
Does modem support abort sequence [ Enable]: Enable w
Ignore CD [ Always]: Always “w
Get Radio Status Sample Time (sec) <0-255= [ 10 0
Modem configuration timeout (sec) <1-255> [ 300 i}
Registration life time (sec) <0-68535= [ 2&800): 28E00
Context activate radio [ Enable]: Enable w
SNMP Agent Port Mumber <0-65535> [ 161) 161
SNMP Trap Port Number <0-65535= [ 182): 162
SNMP Socket timeout (sec) <0-255= [ 10 10
Radio context activation timeout (sec) =0-255> [ 30 30
Packet Data Status MIE Name 1.36141.161.363021.11
[ oK ] [ Cancel ] [ Restore Defaults ]

Figure 21-19 Advanced Parameter Configuration for APX 6500Li ASTRO IV&D Digital Radio

2. Inthe System Advanced configuration tab, select the Frame Sequence Layer parameter
and disable the “Send broadcast after restart” attribute. This prohibits setcalls to be sent
when an ACE3600 powers up.

(3 General | A% Pots | @ 1/0] ) Advanced |

0 ' Agplcation | ) Frame Sequence Layer

- Gl C Parameter Default Value
) DNS Clert (7 |[Stap Wansmiting eset ack ater <5-100005 sec [ 100} 100
) Dynaric IP routing (|| e slowed dely fo = dupcate rame <5200 52z [ om0
S (|l cectratont e cut <1:30080 s [ om0
- Allowed reception 1ange from ‘expected frame’ <4128 [ g e
=) BEIEEE] | Masum ange ta deslare Duplials frane! <1265 [ 1010
) Fast Event (|| Restart declaration time out <5-2005 sec [
) Firewal & Hardering (| |Timeout for URGE tansmission after hole detection <0-30005 sec [ 18] 15
£ Famatter | sz of T e 302005 e
) Nurber of reties for URGE fame' <08 a0
) Frame Sequence Applsation (|| umber of et for rane Lo

- Nurber of MASTER Ingissl channsls <05 [ o
- A S CE LT I | Nber of SLAVE logical channeks <07 [oa 4
*) Gap Ratio || 5end broadcast reset ahter restart [Yesp fHia
) Handwars Test (|| Healtcheck (application) support [ ek Ter

Figure 21-20 RTU Advanced parameter Frame Sequence Layer
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Configure FIU or IP Gateway port as ETHERNET static LAN. In the System Advanced
Configuration tab, in the Advanced Port Parameters Link section:

a) Disable the “Notify IP address when connected” and “Notify private site IDs
when connecting” options. This feature sends a broadcast when IP is up.
Disabling it prevents setcalls from being sent. However, it is advised to enable it
(default) in the RTU so that the FIU can detect IP address changes.

b) If you intend to use this FIU or IP Gateway as an MDLC Router, enable the
“Enable routing on MDLC over IP port” option. Example: there is an FIU that
routes messages between two RTUs connected to a radio. Otherwise, keep this
parameter disabled (default).

c) If ASTRO® Trunking IV&D is the only link connecting the FEP with RTUs, in
the System Advanced Configuration tab in the Advanced Port Parameters Link
section, disable paging by setting the following three paging parameters to 0.

a. Set “Check alive timeout (sec)” to 0.
b. Set “Poll Interval” to 0.
c. Set “Maximum number of Polls” to 0.

Paging in MDLC allows the FEP (or RTU) to check that the peer RTU (or FEP)
is reachable before sending data. If it is not reachable, the data is routed to
alternate routes (if configured). Disabling this feature makes data transmission
faster if the peer is reachable.

== Advanced Configuration - ETH1

Physical | B Link
Advanced Link Layer |
Parameter Default Value
Link |D Parameters
Link name: LINE 1 w
TX to failed RTU every <0:DISABLE 0-30= min [ 3 3
Periodic check of failed RTU [ Diszble]: Diszble I
Default group IP address: [ 0.0.0.0) 0000
Get host by name using DNS [ Enable]: Enable “w
Matify changes from other links [ Mewver]: Mever “w
MDLC over IP port number: [ 2002]: 2002
Enable sync [ Disable]: Disable w
Enable reply to time synchronization [ Enable]: Enable w
Enable routing on MOLC over P port [ Diszble]: ;Enable i
Motify IP address when connecting [ Enable]: Disable “w .
Motify private site IDs when connecting [ Enable]: Disable "
Check slive timeout (sec) <0-65535= [ 35 0
Foll interval (sec) <0-255: [ 10 0
Mazximum number of polls <0-255= [ 35 0
[ OK ] [ Cancel ] ’ Restore Defaults ]

Figure 21-21 Advanced Parameter Configuration for ETHERNET port of FIU or IP Gateway
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Generally no other changes are required to Advanced Physical or Link Layer parameters. For
information on these parameters, see the “MDLC over IP” chapter of the ACE3600 STS
Advanced Features manual.

Procedure 21-18 How to Configure the Advanced Parameters of the ACE3600 Port for the
APX 6500Li ASTRO IV&D Digital Radio

1. (ASTRO System 6.3-6.5 only) Make sure that the Advanced Link parameter
Registration life time to 28800 seconds (default) in order to restart the radio periodically.

2. Ifany changes are required, click on the appropriate screen in the Port Tab.

3. Change the settings as necessary.
Note: The Default Group ID Address should be left 000.000.000. The actual values will
be read by the RTU from the radio upon connection.

4.  Save any changes.
5.  Save the project.
6. Download the site configuration to the ACE3600 RTU.

IP Conversion Table (for APX 6500Li ASTRO IV&D Digital Radio)
Prepare two sets of IP conversion tables. In first the IP conversion table, specify the IP address
of each RTU port (site ID + link ID). This IP address is assigned by the infrastructure operator.

Note that an IP address is obtained from the radio once it is connected to the RTU port over
PPP. The IP address obtained from the radio is not the real IP address set by the infrastructure,
but rather a dummy address. This dummy is configured in the radio via the CPS Mobile
Computer IP address parameter (by default 192.168.128.2).

When device LINXL level 0 is retrieved using the ACE3600 STS Software Diagnostics tool,
the IP Address displayed is this dummy address and not the actual IP address assigned by the
infrastructure operator.

It is recommended to create two IP conversion tables:

1. The first is downloaded to the FIU or IP Gateway on the LAN and includes the site and
IP information for each RTU radio IP address as allocated by the operator.

2.  The second is downloaded to all RTUs with ASTRO IV&D radios, and includes the site
and IP information for the FIU and IP Gateway. If RTU is required to communicate with
another RTU, specify the IP address of the FIU or IP Gateway connected to LAN. See
above Link Advanced Parameters for FIU or IP Gateway

For detailed instructions on preparing the IP conversion table, refer to the IP Communications
chapter of the ACE3600 STS Advanced Features manual.

Programming the APX 6500Li ASTRO IV&D Digital Radio using CPS
The APX 6500Li ASTRO IV&D Digital radio is programmed for ACE3600 in the factory and
is ready for ASTRO IV&D communication. For user programming of site-specific parameters,
the radio should be brought to the Motorola Service Center.
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Radio Connections
To program the APX 6500L.i radio with Customer Programming Software (CPS), the radio
must be connected to a PC.

Procedure 21-19 How to Connect the APX 6500Li ASTRO IV&D Digital Radio to the CPS

1.

2.

Connect one end of the programming cable (HKN6155) to the microphone connector on
the front of the radio. This cable is not supplied and must be ordered separately.

Connect the other end to the serial port of a PC on which the ASTRO CPS software
(RVN4185) is installed.

Radio Disassembly
If the APX 6500L.i radio is to be programmed outside of the ACE3600 housing, disassemble
the radio as follows:

Procedure 21-20 How to Disassemble the APX 6500Li Radio from the ACE3600 Metal Chassis

1.
2.

Disconnect the antenna cable (FKN8429A) from the Antenna connector on the radio.

Remove the bracket with radio from the RTU chassis by unscrewing the four built-in
SCrews.

Disconnect the DC power cable (FKN8436A) from the Power connector on the radio.

Disconnect the 26-pin connector of the signal cable (FKN8432A) from the Accessory
connector on the radio.

Disconnect the APX 6500L.i radio from the metal bracket by unscrewing the two radio
SCrews.

Take the radio to a laboratory for programming, as described in CPS Programming
Settings below.

CPS Programming Settings
Procedure 21-21 How to Program the APX 6500Li ASTRO IV&D Digital Radio

1.

Open the codeplug in the CPS (either by reading the radio or by opening the already
saved codeplug).

In the navigation pane extend the Codeplug Configuration tree and select the ‘Radio
Wide’.

a) In the ‘Features’ section set the ‘Ignition Switch’ to ‘Soft Power Off’.

b) In the “Transmit Power Levels’ section, change the ‘TX Power Level Low’ and
“TX Power Level High’ entries in the table

1. Change ‘TX Power Level Low’ for Freq. Band 7/800 MHz from 16.5/19.0 to 3.
2. Change ‘TX Power Level High’ for Freq. Band 7/800MHz from 33.0/38.5 to 15.

Extend the ‘Radio Ergonomics Configuration’ branch, select the ‘Radio Ergonomics
Wide’ and in the ‘Advanced’ section enable the ‘Last selected Channel Per Zone Enable’
option.
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Extend the ‘Data Configuration’ branch and select the ‘Data Wide’
a) Inthe “NAT List’ section, add an entry to the NAT List (the Plus sign):
1. The "WAN port’ should be set to the MDLC over IP port number (e.g. 2002)
2. The “LAN port’ should be set to the MDLC over IP port number (e.g. 2002)

3. The *Static NAT IP Address’ should be set to the Peer IP Address (e.g.
192.168.128.2).

Under the ‘Data configuration’ branch, extend the ‘Data Profile’ branch and select
‘Profile 1”

a) Inthe ‘General’ section, set the ‘Data Profile Type’ to ‘Trunking’.
b) Inthe ‘General’ section, disable the ‘RX Voice Interrupts Data’ option.
c) Inthe ‘Features’ section, enable the “Terminal Data’ option.

Extend the ‘“Trunking configuration” branch, then extend the “Trunking System” branch
and select the “Trk Sys 1”

a) Inthe ‘General’ section;

1. Setthe ‘System Type’ to ‘ASTRO 25’. If the proper system key was loaded, the
System Key field should already be enabled.

2. Set the ‘System ID’, ‘Home WACN ID’ and “Unit ID’ to values obtained from
the radio system administrator

3. Set the “‘Coverage Type’ to ‘SmartZone’
4. Select ‘Profile 1’ in the ‘Data Profile Selection’ option box

b) Inthe “‘Control Channels’ section, enter the control channels with which the data
subscriber should be able to affiliate. Consult your radio system administrator for the
list of control channels.

¢) Inthe ‘ASTRO 25 Channel ID’ section, enable at least the first channel.

Under the “Trunking configuration’ branch, extend the ‘Trunking Personality’ branch and
select the “Trk Per 1°.

a) Inthe Talkgroup section, set the radio talkgroup ID value in hexadecimal. Consult
your radio system administrator for the talkgroup information.

Extend the ‘Zone Channel Assignment’ branch and select the *1-Zone 1°.
a) Inthe ‘Zone section’, set the Zone to the desired zone name (e.g. ZONEL).
b) In the ‘Channels’ section,

a. Add the amount of needed channels - Consult your radio system administrator for
the talkgroup information.
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b. Set the ‘Channel name’ which will be displayed on the radio screen (if the radio
is Model Il or I11).

c. Select the ‘Channel Type’ as Trk in each channel

d. Select the ‘Personality’ of that channel (if you have more than one trunking
personality configurations).

e. Specify the “Trunking Talkgroup’ of each channel.
9.  From the File Menu, select Save to save changes to the radio.

10. From the File Menu, select Write Device to download the configuration to the radio.

Infrastructure Configuration for the APX 6500Li ASTRO IV&D Digital Radio
In order for the ACE3600 RTU to communicate over the ASTRO IV&D infrastructure (6.4 or
later) using the APX 6500L.i digital radio, the infrastructure must be properly configured using
the UCM (User Configuration Manager) tool.

Note: If configuring a border router or any firewall within the CEN (Customer Enterprise
network), make sure that the ACE3600’s MDLC over IP UDP port number 2002 is enabled for
inbound and outbound messages.

Note: In the UCM Radio User Data Settings tab, be sure to set the IP address as Static, to
enable Generate ICMP and Source Address Checking, and the Ready timer set to 10 seconds.

RTU Port Configuration for the APX 6500Li Analog Radio
To enable MDLC communication using Astro APX 6500L.i radio, use the ACE3600 STS site
configuration utility to configure the ACE3600 RTU port connected to the radio. For more
information, refer to the IP Communications chapter of the ACE3600 STS Advanced Features
manual.

The following figures show the port configuration and advanced parameter configuration.
Although these show Port SI1, the same values can be applied to other ports, where relevant.

Port Type (for Analog Radio)
Procedure 21-22 How to Configure the ACE3600 Port for the APX 6500Li Analog Radio —
Conventional and Trunking Mode

1.  Inthe ACE3600 STS, click on the desired site, and open the site view.

2. Inthe Port Tab, click on the plug-in port through which the RTU will communicate with
the APX6500L.i radio.

3. Set the port parameters as shown in the screen below.
Note: APX6500Li Analog mode supports DPSK modulation only.

4.  Save the changes.
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RADIO 1

Radio Link name:

iConventional
APXEE000

Zones...
[Ciatz speed:
Ciefault routing:
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[ Mone]: Mone
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Figure 21-22 RTU Site Configuration for MDLC over ASTRO IV&D —
Conventional Mode — Port Type Parameters
RADIO 1

1200 Bps
Mone

Link name:
Cata speed: [ 1200 Bps]:
Ciefault routing: [ Monel:

Radia
Trunking
APXES00N
SmartNet
DPSK

K1 KN ENENE

Figure 21-23 RTU Site Configuration for MDLC over ASTRO IV&D —
Trunking Mode — Port Type Parameters

Programming the APX 6500Li Analog Radio using CPS

The APX6500L.i radio is programmed for ACE3600 in the factory and is ready
for ASTRO IV&D communication. For user programming of site-specific
parameters, the radio should be brought to the Motorola Service Center.

Radio Connections
To program the APX6500L.i radio with Customer Programming Software

(CPS), the radio must be connected to a PC.

1.

Procedure 21-23 How to Connect the APX6500Li Radio to the CPS

Connect one end of the programming cable (HKN6184) to the microphone connector on
the front of the radio. This cable is not supplied and must be ordered separately.

Connect the other end to the serial port of a PC on which the ASTRO CPS software
(RVN4185) is installed.

Radio Disassembly

If the APX6500L.i radio is to be programmed outside of the ACE3600 housing,
disassemble the radio as follows:

Procedure 21-24 How to Disassemble the APX6500Li Radio from the ACE3600 Metal
Chassis

Disconnect the antenna cable (FKN8429A) from the Antenna connector on the radio.

2. Remove the bracket with radio from the RTU chassis by unscrewing the four built-in

SCrews.

3. Disconnect the DC power cable (FKN8436A) from the Power connector on the radio.
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4.  Disconnect the 26-pin connector of the signal cable (FKN8438A) from the Accessory
connector on the radio.

5. Disconnect the APX6500L.i radio from the metal bracket by unscrewing the two radio
SCrews.

6.  Take the radio to a laboratory for programming, as described in CPS Programming
Settings below.

CPS Programming Settings — Analog Conventional Mode

Procedure 21-25 How to program the APX6500Li Radio in Analog Conventional
Mode

1. Open the codeplug in the CPS (either by reading the radio or by opening the already
saved codeplug).

2. Inthe navigation pane, extend the Codeplug Configuration tree and select ‘Radio Wide’.
a) Inthe ‘Features’ section set the ‘Ignition Switch’ to “‘Soft Power Off’.

b) In the ‘Transmit Power Levels’ section, change the ‘“TX Power Level Low’ and ‘TX
Power Level High’ entries in the table

a.Change “TX Power Level Low’ for Freq. Band 7/800 MHz from 16.5/19.0 to 3.
b.Change “TX Power Level High’ for Freq. Band 7/800MHz from 33.0/38.5 to 15.
c.Change “TX Power Level Low’ for Freq. Band VHF to 3W.

d.Change ‘TX Power Level High’ for Freq. Band VHF to 20W.

e.Change “TX Power Level Low’ for Freq. Band UHF R1 to 3.

f. Change ‘TX Power Level High’ for Freq. Band UHF R1 to 25W.

g.Change “TX Power Level Low’ for Freq. Band UHF R2 to 3.

h.Change “TX Power Level High’ for Freq. Band UHF R2 to 25W.

3. Extend the ‘Radio Ergonomics Configuration’ branch, select the ‘Radio Ergonomics
Wide’ and in the ‘Advanced’ section enable the ‘Last selected Channel Per Zone Enable
option.

4.  Extend the ‘Radio wide’ branch.
a) In the feature tab, make sure that "MOSCAD Data Enable" is enabled.
b) Set Extended DEK to Enable and Ignition Switch to Soft Power Off.
¢) Inthe Time Out Timer tab, make sure the Time # is set to 3 (for 60 sec).
5. Extend ‘Controls’ branch.

a) Make sure the Control Head is O5(M5) for new models and W4 for old models.
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Click on Radio VIP.

Set VIP In for VIP 1, VIP 2, and VIP 3 to Blank.
Set VIP Out for VIP 1 to MOSCAD CG.

Set VIP Out for VIP 2 to MOSCAD TXE/CM.
Set VIP Out for VIP 3 to NULL.

Double-click on Conventional ->Conventional Personality -> Conventional Personality 1.

a)
b)
c)
d)
e)
f)
g)
h)
i)
)
k)

In the Rx Options tab, set Unmute/Mute Type to UnMute, Or Mute.

Set Rx Voice/Signal Type to Non-Astro.

Clear the Rx De-Emphasis check box.

Enable Busy LED.

In the Tx Options tab, make sure that the Time Out Timer is set to 60 sec.
Set Tx Voice/Signal Type to Non-Astro.

Clear the Transmit Pre-Emphasis check box.

Set Transmit Power Level to High.

For VHF and UHF frequency bands, set the TX deviation/Channel spacing to
2.5KHz/12.5KHz.

In the Advanced tab, make sure the Analog Flat Audio check box is cleared.

Make sure the Disable High Pass filter check box is cleared.

From the Codeplug Menu, select Save to save changes to the radio.

From the Device Menu, select Write Device to download the configuration to the radio.

CPS Programming Settings — Analog Trunking Mode

Procedure 21-26 How to program the APX6500Li Radio in Analog Trunking Mode

1.

Open the codeplug in the CPS (either by reading the radio or by opening the already
saved codeplug).

In the navigation pane extend the Codeplug Configuration tree and select ‘Radio Wide’.

a)
b)

In the ‘Features’ section set the ‘Ignition Switch’ to ‘Soft Power Off’.

In the “Transmit Power Levels’ section, change the ‘“TX Power Level Low’ and
“TX Power Level High’ entries in the table

a.Change ‘TX Power Level Low’ for Freqg. Band 7/800 MHz from 16.5/19.0 to 3.
b.Change ‘TX Power Level High’ for Freq. Band 7/800MHz from 33.0/38.5 to 15.
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c.Change “‘TX Power Level Low’ for Freq. Band VHF to 3W.
d.Change “TX Power Level High’ for Freq. Band VHF to 20W.
e.Change ‘TX Power Level Low’ for Freq. Band UHF R1 to 3.

f. Change ‘“TX Power Level High’ for Freq. Band UHF R1 to 25W.
g.Change “TX Power Level Low’ for Freq. Band UHF R2 to 3.
h.Change ‘TX Power Level High’ for Freg. Band UHF R2 to 25W.

3.  Extend the ‘Radio Ergonomics Configuration’ branch, select the ‘Radio Ergonomics
Wide’ and in the ‘Advanced’ section enable the ‘Last selected Channel Per Zone Enable’
option.

a)

b)

c)
d)

e)
f)

9)

h)

Double-click on Trunking configuration ->Trunking System ->Trk Sys 1

In the General tab, if the proper system key was loaded, the System Key field
should already be enabled.

Set the Type to I1.

Set the Type Il System ID, and Connect Tone to values obtained from the radio
system administrator for the site.

Under Coverage Type, set the type to Disabled.

In the Type Il tab, set the Individual ID to the value obtained from the radio system
administrator for the site.

In the Channel Assignment tab, enter the Rx and Tx channel ranges. Consult your
radio system administrator for the list of values.

In the OBT Control Channels tab, set the RX Frequency and TX Frequency of each
control channel with which the data subscriber should be able to affiliate. Consult
your radio system administrator for the list of control channels.

4.  Double-click on Trunking Configuration ->Trunking Personality ->Trk Per 1.

a)

b)

c)

In the General tab, set the Protocol Type to Il and set the System ID to the value
obtained from the radio system administrator for the site. Make sure that the Time
Out Timer is set to 60 sec. Check that the Type Il Individual ID is set to the value
obtained from the radio system administrator for the site.

In the Talkgroup tab, set the radio talkgroup value in hexadecimal. Consult your
radio system administrator for the talkgroup information. Note: Talkgroup for
voice in analog trunking is the same for voice and data on analog trunk.

In the ‘Conversation type’ select ‘message’.

5.  From the Codeplug menu, select Save to save changes to the radio.

6.  From the Device menu, select Write Device to download the configuration to the radio.
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APX 6500Li Radio Models and Options for ACE3600
The APX 6500L.i radio installation kit is used with one of the APX 6500L.i radios models.

Description Nomenclature Band

APX 6500Li Mobile 10-35 W, 764-870 MHz M25URS9PW1AN | 764-870 MHz
APX 6500Li Mobile 10-45 W, 450-520 MHz M25SSSO9PW1AN | 450-520 MHz
APX 6500Li Mobile 10-40 W, 380-470 MHz M25QSS9PW1AN | 380-470 MHz
APX 6500Li Mobile 10-50 W, 136-174 MHz M25KSS9PW1AN | 136-174 MHz

All of the following options should be ordered with the APX 6500L.i radio model:

Option Name Option Number
ADD: NO SPEAKER NEEDED APEX G142AD
ADD: 05 CONTROL HEAD G442Al
ADD: APX CONTROL HEAD SOFTWARE G444AE
ADD: DASH MOUNT G66AM
ADD: NO RF ANT NEEDED G89AC
ADD: NO MICROPHONE NEEDED G90AC
ADD: TDMA OPERATION GAO0580AA
ADD: DATA LINK MANAGER QA00205AH
SW KEY SUPPLEMENTAL DATA* QAO01749AB
ENH: 9600 OR 3600 SINGLE SYSTEM DIG QA02756AC
ADD:ENHANCED DATA APX QAO03399AA
ADD: RS232 PACKET DATA INTERFACE* WO47AT

* digital mode only
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CDMY750 Radio Installation Kit

The CDM750 radio installation kit (ACE3600 option V143AH/kit FLN3638A) enables the
user to install the CDM750 radio series in ACE3600 Remote Terminal Units (RTU). The
FLN3638A installation kit includes a bracket, adapter, and cables.

Installation

The CDM750 radio can be mounted on the ACE3600 RTU as follows:

Procedure 21-27 How to Install the CDM750 Radio on the Metal Chassis

1.

Attach the radio plug-in port from the installation kit (FLN3696A) to the desired opening
on the ACE3600 CPU module. For instructions on attaching plug-in ports, see
Connecting Plug-In Ports to the CPU Module in the CPU Module chapter above.

Connect the radio adapter (FLN3639A) 16-pin connector to the radio Accessory
connector (See Figure 21-24.)

Connect the power cable (FKN8436A) to the radio power connector, and the opposite
end of the cable to the AUX1A or AUX1B connector on the ACE3600 power supply
module. Connect the free red wire to the ignition pin on the radio adapter.

Connect the communication cable (FKN8427A) to the rear connector (8-pin RJ45
connector) of FLN3639A. Place one Fair-Rite soft ferrite (#7683477X01 from the
supplied ferrite kit FHN7007A) on the cable near the bottom of the CPU door, loop the
cable one turn around it, and clamp the ferrite on the cable.

Connect the other end of the communication cable to the plug-in port of the ACE3600
CPU module.

Radio Adapter Power Antenna
(FLN3639A) Connector Connector

Communication Power Cable Antenna Cable
Cable (FKN8427A) (FKN8436A) (FKN8429A)

Figure 21-24 CDM750 Antenna, Power and Communication Cable Connections
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4.  Connect the antenna cable (FKN8429A) to the Antenna connector on the radio and to the
opening on the bottom of the ACE3600 RTU housing, using the four supplied screws.
See Figure 21-24 and Figure 21-26.)

5. Attach the radio to the bracket (0789422V45 from FHN6898A) by using screws and
washers from kit FHN6898A. See Figure 21-25 below.

Radio Bracket, Screws and
Washers (FHN6898A)

CDM750 Radio
Figure 21-25 CDM750 Radio and Metal Bracket

6.  Attach the complex (radio + bracket) using the four supplied screws to the ACE3600
chassis. See Figure 21-26 below.
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Communication Radio Radio Mounting Screws Radio

Cable Adapter (#0387839Vv89) and Bracket

(FKN8427A) (FLN3639A) Washers (FHN6898A)

Power Cable | | Radio

(FKNB8436A)

.....

—)
/
Power Supply  CPU Antenna Cable Antenna Cable
N-Type Connector (FKN8429A)

Figure 21-26 CDM750 Radio Installed on ACE3600 Chassis
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RTU Port Configuration for the CDM750 Radio
To enable MDLC communication using CDM750 radios, use the ACE3600 STS site
configuration utility to configure the ACE3600 RTU plug-in port connected to the radio.

The following figures show the port configuration and advanced parameter configuration.
Although these show Port P11, the same values can be applied to port P12 as well, where
relevant.

Port Type
Procedure 21-28 How to Configure the ACE3600 Port for the CDM750 Radio

1. In the ACE3600 STS, click on the desired site, and open the site view.

2. Inthe Port Tab, click on the plug-in port through which the RTU will communicate with
the radio.

3. Confirm that the port parameters and data speed are as shown in the screen below.
4.  Define desired radio links and zones if necessary.

5. Save the changes. Generally no other changes are required to Advanced Physical or Link
Layer parameters.

Media Radio jELink name: RaDIO j
R adio System Corweertional || Zores. !

Fadio Type EEDM?ED w i| Data Speed: [ 1200 Bps 1200 Bp= ‘v_i
Maw no. of repeaters Mo repeater w || Default routing: [ Monel  Mone :i
Modermn ]l -

Figure 21-27 RTU Site Configuration for MDLC over CDM750 Radio — Port Type Parameters

Programming the CDM750 Radio using CPS
The CDM750 radio is programmed for ACE3600 in the factory and is ready for
communication. For user programming of site-specific parameters, follow the instructions
below.

Radio Connections
To program the CDM750 radio with Customer Programming Software (CPS), the radio is
connected to a PC using the standard Radio Interface Box (RIB).

Procedure 21-29 How to Connect the CDM750 Radio to the CPS

1.  Connect one end of the programming cable (PMKN4004) to the radio Accessory
connector and the other end to the 25-pin connector on the RIB (RLN4008). The RIB
and cable are not supplied and must be ordered separately.

2. Using the 9-pin interface cable (3080369B72), connect the RIB to the serial port of a PC
on which the CDM750 CPS software (HVN9025) is installed.

3. Connect the RIB to a power RIB power supply or 9V battery.
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Radio Disassembly
If the CDM750 radio is to be programmed outside of the ACE3600 housing, disassemble the
radio as follows:

Procedure 21-30 How to Disassemble the CDM750 Radio from the ACE3600 Metal Chassis

1.
2.

Disconnect the antenna cable (FKN8429A) from the radio Antenna connector.

Remove the radio/bracket unit from the RTU chassis by unscrewing the four built-in
SCrews.

Disconnect the DC power cable (FKN8436A) from the radio Power connector.

Disconnect the radio adapter (FLN3639A) 16-pin connector from the radio Accessory
connector.

Detach the metal bracket (FHN6898A) by unscrewing the two radio screws
(#0387839V89), one on each side. (See Figure 21-25.)

CPS Programming Settings
The following programming instructions must be performed before connecting a CDM750
radio to the ACE3600 family Remote Terminal Units (RTU). These instructions define
miscellaneous settings and the function of each pin in the radio’s general purpose 1/0
connector.

Procedure 21-31 How to Program the CDM750 Radio

1.

Before programming the radio, read the codeplug file from the radio and save it to your
PC using the File >Read Device command in the CPS.

Open the codeplug file in the CPS. Click on the codeplug in the tree view to view and
select the items below or select them from the Feature menu.

Under Radio Configuration, change the settings on the Basic, Tx Power, Accessory
Configuration, and Accessory Pins tabs, as shown in the screens below.

Under Controls and Menus->Conventional Buttons, change the settings to the Mobile
Key Buttons and Programmable Buttons tabs, as shown in the screens below.

Under Conventional Personality 1, change the settings to the Basic, Options and
Advanced tabs, as shown in the screens below.

Under Personality Assignment to Zone 1, make sure that the desired channel(s) appear on
the list on the Channels tab. If not all the assigned channels are required, remove them
from the assignment list.

From the File Menu, select Save to save changes to the radio.

From the File Menu, select Write Device to download the configuration to the radio.
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GP/HT/PRO Radio Installation Kit

The GP/HT/PRO Radio Installation Kit for ACE3600 (V154AE, FLN3637A) enables the user
to install the GP320/GP328/HT750/PRO5150 portable radios in ACE3600 Remote Terminal
Units (RTU). Each kit includes a bracket, radio interface, adapters, and cables.

Volume Knob Retainer

The volume knob retainer sets a fixed position for the volume knob on the GP/HT/PRO radios,
for optimal operation in an ACE3600 RTU installation. To implement this option, follow the
procedure below.

Procedure 21-32 How to Attach the Volume Knob Retainer for the GP/HT/PRO Radio

1. Remove the original plastic volume knob cover from the radio by pulling it out with
pliers, as shown in Figure 21-38.

Volume Knob

/

Figure 21-38 Removing the Volume Knob

2. Place the hole of the volume knob retainer (shown in Figure 21-39) over the exposed
metal volume rod on the radio (shown in Figure 21-40.)

Figure 21-39 Volume Knob Retainer

3. Fasten the bottom of the volume knob retainer to the radio body. (See Figure 21-40.)
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GP/HT/PRO Metal

Radio Body Volume
\ /ROd

Volume Knob

Retainer
(Motorola P/N
0787502V66)
Figure 21-40 Attach Retainer to Radio
Installation
& CAUTION & MISES EN GARDE
Before installing the GP/HT/PRO radio on Avant d'installer la radio GP/HT/PRO sur
the RTU, configure the power supply le RTU, configurez le connecteur du
AUX2A/B connector to 7.5V DC in the module d'alimentation AUX2A/Ba 7,5V
ACE3600 STS site configuration (using (c.c.) dans la configuration du site STS
the Power Supply <n> Auxiliary 2 voltage ACE3600 (a I'aide du paramétre de
parameter.) Download the updated site tension <n> auxiliaire 2 du module
configuration to the RTU. Failure to do d'alimentation). Téléchargez la
so might damage the radio. configuration ajour du site sur le RTU.

Autrement, laradio pourrait étre
endommagée.

The GP/HT/PRO radio can be mounted on the ACE3600 RTU as follows:

21-55



© g &M w N

7.
8.

10.

Radio Types and Installation Kits

Attach the radio plug-in port from the installation kit (FLN3696A) to the desired opening
on the ACE3600 CPU module. For instructions on attaching plug-in ports, see Connecting
Plug-In Ports to the CPU Module in the CPU Module chapter above.

Connect the audio accessory adapter (HLN9716) (Item 1) to the radio. See Figure 21-41.
Insert the communication cable (FKN8431A) (Item 2) into the audio accessory adapter.
Insert the BNC antenna adapter (FTN6045B) into the radio antenna connector (Item 3).
Snap the radio into the DC adapter (FCN5516B) (Item 4).

Insert the 7.5V DC power cable (FKN8515A) into the DC connector of the DC adapter
(Item 5).

Fit radio into
adapter
base and
press radio
to adapter.

Figure 21-41 GP/HT/PRO Radio Installation

Using the two screws, attach the radio assembly to the radio bracket (FHN6899A).

Using the three screws on the bracket, attach the bracket with the radio to the chassis of the
ACE3600. (See Figure 21-42.)

Connect the audio communication cable (FKN8431A) to the audio adapter (attached to the
radio). Place one Fair-Rite soft ferrite (#7683477X01 from the supplied ferrite kit
FHN7007A) on the cable near the bottom of the CPU door, loop the cable one turn around
it, and clamp the ferrite on the cable. Connect the other end of the communication cable to
the plug-in port on the front panel of the CPU module.

Connect the DC power cable (FKN8515A) from the DC adapter (attached to the radio) to
the AUX2A or AUX2B connector of the power supply module.
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11. Route the antenna cable (FKN8434A) from the bottom of the RTU box to the BNC adapter
on the radio.

12. Use the clamps provided in the kit to route and secure the audio communication and DC
power cables. (See Figure 21-42.)

Power Radio
Cable _
(FKN8515A) Radio
Bracket
Signal (FHNG6899A)
Cable Antenna
(FKN8431) Cable
FKN8434A)

Power Supply CPU Antenna Cable
N-Type Connector

Figure 21-42 GP/HT/PRO Radio Installed on ACE3600 Chassis

RTU Port Configuration for the GP320/GP328/HT750/PRO5150 Radio
To enable MDLC communication using GP320/GP328/HT750/PR0O5150 radios, use the
ACE3600 STS site configuration utility to configure the ACE3600 RTU plug-in port
connected to the radio.

The following figures show the port configuration and advanced parameter configuration.
Although these show Port P11, the same values can be applied to port P12 as well, where
relevant.
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Procedure 21-33 How to Configure the ACE3600 Port for the GP/HT/PRO Radio

1. Inthe ACE3600 STS click on the desired site, and open the site view.
2. Inthe Port Tab, click on the plug-in port through which the RTU will communicate with
the radio.
3. Confirm that the port parameters and data speed are as shown in the screen below.
4.  Define desired radio links and zones if necessary.
5.  Save the changes. Generally no other changes are required to Advanced Physical or Link
Layer parameters.
Media Radio ~ [[Cink rame: RADIDT
Radio System Corwentional vl Zones.. | Rabim
Radio Tupe ;HT?SD.-‘G P320/PROST50 - " Data Speed: [ 1200 Bpz] 1200 Bps ;l
kaw hio. of repeaters Mo repeater j Drefault routing: [ None]: Hone j
b odem DPSE j

Figure 21-43 RTU Site Configuration for MDLC over GP320/GP328/HT750/PR0O5150 Radio —
Port Type Parameters

GP/HT/PRO Radio Models and Regional Options for ACE3600

The GP/HT/PRO models of the ACE3600 RTU, F7553A (VHF) and F7554A (UHF) include

the following regional options:

Option Region Radio
V951 North America (NA) HT750
V952 EMEA GP320
V953 Asia GP328
V954 Latin America (LA) PRO5150

V154AE  GP/HT/PRO INSTALL KIT

FLN3637A GP/HT/PRO INSTALL KIT

Note:

1. When ordering ACE3600 model with a GP/HT/PRO radio, a V95x option must be added.

2. For models/options availability, see the latest sales price list.

3. Orders to EMEA should be placed as model without radio and radio as a kit
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CM/EM/GM Radio Installation Kit

The CM/EM/GM Installation Kit for ACE3600 (V148AC/FLN3635A) enables the user to
install the CM/EM/GM mobile radio (CM200, CM140, EM200, GM3188) in ACE3600
Remote Terminal Units (RTU). Each kit includes a bracket, adapter, and cables.

Installation
The CM/EM/GM can be mounted on the ACE3600 RTU as follows:

Procedure 21-34 How to Install the CM/EM/GM Radio on the Metal Chassis

1. Attach the radio plug-in port from the installation kit (FLN3696A) to the desired opening
on the ACE3600 CPU module. For instructions on attaching plug-in ports, see Connecting
Plug-In Ports to the CPU Module in the CPU Module chapter above.

2. Connect the 16-pin connector radio adapter (FLN3636A) to the accessory connector on the
radio. (See Figure 21-44.)

Radio Mounting Screws
Bracket / (0387839Vv89)
(FHNG894A) \ /

Power Cable_ > “Niipe"" . Radio

(FKN8428A) Adapter

Figure 21-44 CM/EM/GM Radio, Adapter and Power Cable
3. Connect the power cable (FKN8428A) to the radio’s power connector. (See Figure 21-44

and Figure 21-45.) Connect the other end of the power cable to the AUX1A or AUX1B
connector on the ACE3600 RTU Power Supply unit. (See Figure 21-46.)
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Radio Communication
Adapter Cable

(FKN8427A)
Power
Connector

. «——Power Cable

Radio (FKN8428A)
ég;[]enner;?or Antenna Cable

(FKN8429A)

Figure 21-45 CM/EM/GM Radio Cable Connections

4. Connect the communication cable (FKN8427A) to the back of the radio adapter
(FLN3636A) connector (10-pin RJ45 connector). (See Figure 21-45.) Place one Fair-Rite
soft ferrite (#7683477X01 from the supplied ferrite kit FHN7007A) on the cable near the
bottom of the CPU door, loop the cable one turn around it, and clamp the ferrite on the
cable. Connect the other end of the communication cable to the plug-in port of the
ACE3600 CPU.

5. Mount the CM/EM/GM radio onto the metal bracket (#0789422V45) using the two
supplied radio mounting screws from kit FHN6894A, # 0387839V89 on the top and
bottom of the radio. (See Figure 21-44, Figure 21-45 and Figure 21-46.)

6. Connect the antenna cable (FKN8429A") to the antenna connector on the radio and to the
opening on the bottom of the ACE3600 housing using the four supplied screws. (See
Figure 21-45 and Figure 21-46.) Mount the complex (bracket and radio) on the RTU
chassis above the CPU and 1/0 modules, using the four built-in screws. (See Figure 21-46.)

In EMEA and Asia, add the adapter provided in kit FLN3635A to the radio before attaching the
antenna cable.
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Communication  Radio Adapter Radio Mounting Metal
Cable (FLN3636A) Screws Bracket
(FKN8427A) (#0387839Vv89) (FHNG6894A)

CM/EM/GM
Radio

Power Cable
(FKN8428A)

Antenr{ga Cable
(FKN8429A)

Figure 21-46 CM/EM/GM Radio Installed on ACE3600 Chassis

Power Supply CPU

RTU Port Configuration for the CM/EM/GM Radio
To enable MDLC communication using CM/EM/GM radios, use the ACE3600 STS site
configuration utility to configure the ACE3600 RTU plug-in port connected to the radio.

Follow the instructions for RTU Port Configuration for the CDM750 Radio above.

Programming the CM/EM/GM Radio using CPS
The following programming instructions must be performed before connecting a CM/EM/GM
radio to an ACE3600 RTU. These steps define miscellaneous settings and the function of each
pin in the radio’s general purpose I/O connector.
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The picture below shows the radio model information screen in the CPS.

cps Commercial Series Customer Programming Software - [nMarlin_MOSC_Y¥HF.cps] == =
File Edit Yiew Device Window Help =1
J = H ) 2 |y M 4l ?
Open  Save Add (Zuk Copy.  Paste Read Wwrite Clone | Reports | About
[ER=] ;
- [EER Genetal Settings
- GG Accessories
0 EButtons tModel Mumber:  MBOKMNCIAATAN
o Signaling Serial Number: 0D0AAA0000
53 MDC Firrnweare Wersion: DO7.06.10
“_@Aj_‘ Sysl
B2 Guik-Call IT Last Programmed Date:  24-Feb-2003, 01:25 PM
""" ”&\_‘ Sysl Codeplug Version: 07,28
gl Conventional Persnalties Frequency Range (MHz: 146.000000 - 174000000
----- & Persl
-2 Sean
..... List1

|Ready

|04-may-2003

gi0zs7AM [ [uom [

Figure 21-47 CM/EM/GM CPS Radio Information Screen

Radio Power Settings
The picture below shows the TX power setting (1-25 W) in CPS.

Ps Commercial Series Customer Programming Software - [nMarlin_MOSC_YHF.cps]
@ File Edit Wiew Device Window Help

& M| 2= & 2 | » »g M al 7
Open  Save Add Cut Copy.  Paste Read ‘Write Clone | Reports | About
= &= Mobile

- (@ hccessories
o Buttons
o Signaling
=3 MDC
L Gyst
125 Quik-Call T

L sy

=33 Conwentional Personalities

L & Persi1

=2y Scan

LR st

Hot Mic Source |Control Head b
Microphone Gain [dB] |27.D 33

Busy LED ¥

DffHook Defeats PL '
Codeplug Password l—
Alert Tone Volume Offsst lﬁ
Front Panel Test W
T Low Power Value [watts) l@

T High Pawer Value [watts] [25.0 =

Figure 21-48 CM/EM/GM CPS General Settings Screen
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Radio Accessory Connector Pins Definition

The picture below shows the setting of the radio’s accessories pins required for interfacing with
the ACE3600.

cps Commetrcial Series Customer Programming Software - [Marlin_1_5W_MOSC-L_¥HF_proto.cps] Ailll
Eile Edit Wew Device MWindow Help -2 x|
@ H | &= & B |z B M il ?
Open  Save Add Gt Copy  Paste Read Write Clone | Reports | About
=) B2 Mobile ;I
General Settings
@ ArCCessories Keypad/Microphone Configuration IStandard Microphone j
Bkt
e = Accessoy Package IDefauIt j
a0, Signaling
=2 MDC Fin #3 IData PTT j Active Level ILow 'l Debounce [
T Tys1 . : 3
Ea ukeCal T Fin #4 IUnass|gned j Active Level ILow 'l Debounce [~
: &‘ Sysl Fin #& IUnassigned j AT Active Level ILow 'l Debounce [
&3 Conventional Personalities
Pin #8 IESQ Detect j Active Level IHigh 'I Debounce [~
Fin #3 IUnassigned j Active Level |L0w 'l Debounce [
Listl
Fin #12 IUnassigned j Active Level ILow 'l Debource [T
Pin #14 IUnassigned j Active Level ILow 'l Debource [~
R Audio Type [Flat Audio =l
External Alarm Duration [zec) |‘I _,::‘
External Alarm Delay [sec) ID _I?
External PTT Audio Source IExt Mic and Flat Tx Audio j
Accessory Microphone Gain (dB] |25.5
Accessory Power Up Delay [mg] [1000 _:I
Diata PTT Overides Yoice [ Ai
Data PTT Audio Source [Flat Tx Audio | .
Debounce Duration [ms] |25 =
|Ready [04-5ep-z003 3517 amM [mo [

Figure 21-49 CM/EM/GM CPS Radio Accessories Screen
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Frequency and Bandwidth Settings
The picture below shows the setting of the radio’s frequency, bandwidth and power level.

cps Commercial Series Customer Programming Software - [nMarlin_MOSC_¥HF.cps] | [ |5|
File Edit ¥iew Device Window Help == ]
= H | &+ & 2 | 3 M i 7
Open  Save Add Ut Copy  Paste Read ‘Write Clone | Reports | About

[=]-- &= Mobile =
-[ER General Settings

@ Accessaries

° Buttons Channel Bandwidth (kHz] [12.5 57 Emphasis Selection IDe-Emphasis and Pre-Emphasis j
~apa Signaling

E-23 Mo Soan List [Nane =] Squelch Setting INormaI 'l

jﬁ‘ Sysl Auto Sean [T
Ea Quik-Call 11 Companding Mode [~

- SVSI_ 5 Allow T alkaround 7
= @3 En\;:::lona\ Personalities Feceive Onip [
=24 Scan

List1

Frequency [MHz) |151.625000 _:I Frequency [MHz) |[151.625000 _:I

Squelch Type |C50 he Squelch Type |CSQ 'I
DPL Code [Octal] [H23 * | DPL Code [Octal) |23

DPL lrvert I Copy DPL lrvett I
TPL Frequency [Hz] |60 _:I TPL Frequency [Hz] |BE.0 _:I
TPL Code (32 Vl TPL Cade |><Z 'l
Signaling System INone j Signaling System INone j
TPL/DPL Required for Data [T Power Level I Vl
Signaling Squelch [Or ¥ vox ™
Unmute/ute Fuls IStd Unmuting, Std Muting j Tirne-Out Timer [(sec) |60 hd
Reference Frequency I Default j Reference Frequency |Default j

DPL Tum-Of Code

-
«| [ »

[Ready [04-May-2003 [9:25:45 am oM [

Figure 21-50 CM/EM/GM CPS Radio Personality Tx/Rx Screen

Note: The Power Level should be set according to the power output.
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CM/EM/GM Radio Models and Regional Options for ACE3600
The CM/EM/GM models of the ACE3600 RTU, F7573A (VHF) and F7574A (UHF) include
the following regional options:

Option Region Radio
V851 North America (NA) CM200, 1-25W
V852 EMEA CM140, 1-25W
V853 Asia GM3188, 1-25W
V854 Latin America (LA) EM200, 1-25W

V148AC CM/EM/GM INSTALL KIT

FLN3635A CM/EM/GM INSTALL KIT

Note:

1.

When ordering an ACE3600 model with a CM/EM/GM radio, a V95x option must be

added.

For models/options availability, see the latest sales price list.

The kit FLN3635A includes an adapter for use with antenna cable FKN8429A in EMEA

and Asia.
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MotoTrbo - XPR4350, XPR4380, DM3400, XiR M8220, DGM4100 Radio
Installation Kit — Digital Mode

The MotoTrbo - XPR4350, XPR4380, DM3400, XiR M8220, DGM4100 Installation Kit for
ACE3600 (FLN4102A/V682AF) enables the user to install the XPR4350/XPR4380/
DM3400/XiR M8220/DGM4100 mobile radios in ACE3600 Remote Terminal Units (RTU).
Each kit includes a radio bracket (FHN6894A), power cable (FKN8436A), USB data cable
(FKN8644A) and antenna cable (FKN8429A).

Installation
The MotoTrbo can be mounted on the ACE3600 RTU (CPU 3680 only) as follows:

1. Attach the MotoTrbo radio to the metal bracket (p/n 078942245 from kit FHN6894A)
using the two supplied radio mounting screws. (See Figure 21-51.)

Mounting Radio
Washers +— Bracket
and Screws (FHN6894A)
(038783989 '\

from

FHNG894A)

Figure 21-51 MotoTrbo Radio and Metal Bracket

2. Connect the USB connector of the USB data cable (FKN8644A) to one of the USB host
ports on the ACE3600 CPU module. Connect the other side of the cable (26-pin
connector) to the Accessory connector on the radio. (See Figure 21-52.)
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Radio Accessory

/ Connector

Connector

Power Cable

Antenna
Connector

Antenna Cable

Figure 21-52 MotoTrbo Radio Cable Connections

Connect the DC power cable (FKN8436A) to the Power connector on the radio. Connect
the male pin on the data cable (FKN8644A) to the female pin on the DC power cable
(FKNB8436A) to ensure ignition sense operation. Connect the opposite end of the power
cable to the AUX1A or AUX1B connector on the ACE3600 power supply unit.
Important: Only one MotoTrbo radio can be attached to a given power supply.

Mount the radio/bracket unit onto the RTU chassis near the CPU and 1/0 modules, using
the four built-in screws. (See Figure 21-53.)

Connect the antenna cable (FKN8429A) to the Antenna connector on the radio. If the
radio type is DM4300 (EMEA) or XIR M8220 (Asia), use the RF adapter 5871143Y01.

Run the cable through the small white clips along the edge of the chassis and attach the
connector to the opening on the bottom of the ACE3600 RTU housing.
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Antenna Cable Radio Radio Mounting
(FKN8429A) Screws (#0387839V89)

and
Washers

Radio
Bracket
(FHNG6898A)

Power Cable
(FKN8436A)

Power CPU 3680 Antenna Cable Communication
Supply N-Type Connector Cable (FKN8644A)

Figure 21-53 MotoTrbo Radio Installed on ACE3600 Chassis

RTU Port Configuration for the MotoTrbo Radio
The RTU port is configured using the ACE3600 STS as follows:

Port Type
Procedure 21-35 How to Configure the ACE3600 Port for the MotoTrbo Radio

1. Inthe ACE3600 STS, click on the desired site, and open the site view.

2. Inthe Port Tab, click on the USB port (HU1/HU2) through which the RTU will
communicate with the radio. (HUL1 is the left USB port and HU2 is the right USB port.)

3. Confirm that the port parameters are as shown in the screen below.
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w [ Lirks.. LINE1

> OMS Servers |

HUT | Media LISE Host
Operation Mode  (Async
Connection type .Flemcute MNDOIS Host
Connected to MatoTrbo -

* |MTF Servers |

Figure 21-54 RTU Site Configuration for MDLC over MotoTrbo Radio — Port Type Parameters

4. Define the desired Line links.

5. Configure the Advanced Link Layer parameters as in the screen below.

X
Advanced Link Layer ‘
Parameter | Drefault Walue |
Link 1D Parameters H
itk name: LINE 1 =
T to falled RTU ever <DISABLE 0-30> min [ 3 3
Perindic check of faled RTU [ Dizable]: Dizable Li
Drefault group [P address: [ 0.0.0.0f 225001
Get host by name uzing DNS [ Enable]: Enable Li
Matify changes from other link s [ Mever]: MHever L!
MDLC over [P port number; [ 2002) 2002
Enable sync [ Dizable]: Enable :i
Enable reply to time synchronization [ Dizable]: Dizable L!
Enable routing on MOLC over IP port [ Dizable]: Dizable ;i
Matify IP address when connecting [ Enable]: Enahble L!
Motify private gite |0z when connecting [ Enable]: Enable Li
Check alive timeout [sec] <0-55535> [ 35) 0
Pall interval (zec) <0-255: [ 10} 0
Mamimum number of polls <0-255: [ 3 0
ok | Cancel | Bestore Defaults |

Figure 21-55 RTU Site Configuration for MDLC over MotoTrbo Radio — Advanced Configuration

Note: Setting the ‘Enable sync’ parameter to Enable is for time synchronization only.

Note: Default group IP address is required for sending group calls (MDLC setcalls). The
specific IP address should be set in the radio CPS as described below (otherwise RTUs will
not be able to send or receive group calls from the radio).

6. Save the changes. Generally no other changes are required to Advanced Physical

parameters.

Advanced Parameter Configuration

The STS provides default settings for advanced port parameters for use with the MotoTrbo
radio. These settings should be used.

Programming the MotoTrbo Radio using CPS
The MotoTrbo radio is programmed for ACE3600 in the factory and is ready for
communication. For user programming of site-specific parameters, bring the radio to the
Motorola Service Center or use the CPS which can be ordered with the radio and follow the

instructions below.
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Radio Connections
To program the MotoTrbo radio with Customer Programming Software (CPS), the radio is
connected to a PC USB port using the standard ACE3600 MotoTrbo communication cable
FKN8644A.

Procedure 21-36 How to Connect the MotoTrbo Radio to the CPS

1. Connect the 26-pin connector to the radio Accessory connector, and the USB connector
to the PC on which the MotoTrbo CPS software is installed.

2. Connect the power cable to the radio.

Radio Disassembly
If the MotoTrbo radio is to be programmed outside of the ACE3600 housing, disassemble the
radio as follows:

Procedure 21-37 How to Disassemble the MotoTrbo Radio from the ACE3600 Metal Chassis
1.  Disconnect the antenna cable (FKN8429A) from the radio Antenna connector.

2. Remove the radio/bracket unit from the RTU chassis by unscrewing the four built-in
SCrews.

3. Disconnect the DC power cable (FKN8436A) from the radio Power connector.
4.  Disconnect the data cable (FKN8644A) from the radio.

5.  Detach the metal bracket (FHN6894A) by unscrewing the two radio screws
(#0387839V89), one on each side. (See Figure 21-51.)

CPS Programming Settings
The following programming instructions must be performed before connecting a MotoTrbo
radio to the ACE3600 family Remote Terminal Units (RTU). These instructions define
miscellaneous settings and the function of each pin in the radio’s general purpose 1/0
connector.

Procedure 21-38 How to Program the MotoTrbo Radio

1.  Before programming the radio, read the codeplug file from the radio and save it to your
PC using the File >Read Device command in the CPS.

2. Open the codeplug file in the CPS. Verify that you are using the right radio.

3. Under the radio’s General Settings, change the Radio ID number as required and the TX
High Power value to VHF 25W/UHF 20W. (View->Expert displays the full layout of
General Settings.)

4.  (Optional) If it is desirable to reduce transmission time, consider reducing Tx Preamble
Duration from 960ms to 60-120ms. The preamble duration can also be reduced if no/few
radios in the system use the scan feature. If priority scan is used, or for Scan List
members with high traffic or long transmissions, or for dual capacity direct mode
channel, consider increasing Tx Preamble Duration. For details, consult your radio
system administrator.
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Under Accessories, verify that Ignition Sense is set to On/Off Or Ignition.

Under Network, verify that the CAl Network number (default 12) is identical for all
radios in the system.

Verify that the CAl Group Network number (default 225) is identical for all radios in the
system. (This corresponds to the 225’ in the port’s Default group IP address 225.0.0.1.)
Verify that under Forward to PC, the Via USB option is selected (required for time sync
and broadcast). (In older CPS versions, verify that Forward to PC is checked.)

Under Contacts->Digital, add a new Group Call with ID “1’. Rename it MOSCAD. (This
corresponds to the ‘1’ in the port’s Default group IP address 225.0.0.1.)

Under Rx Group Lists->Digital->List 1, add MOSCAD to Members. This allows the
RTU/FIU to receive group calls over MotoTrbo.

Under Channels->Zone<n>->Channell, set the TX and RX frequencies as required.
Verify that the color code and the repeater slot are equal in all radios in the group.

If you expect if a high amount of over-the-air contention on your channel, select
Enhanced Channel Access for optimal data reliability. Otherwise, for optimal data
throughput, leave this feature disabled (unchecked).

From the File Menu, select Save to save changes to the radio.
From the File Menu, select Write Device to download the configuration to the radio.

The radio configuration must match the repeater topology (direct mode, single repeater,

IP site connect.)

For more information on configuring the MotoTrbo radio and the ACE3600 RTUs for MDLC
over MotoTrbo, see the MDLC over MotoTrbo section of the ACE3600 STS Advanced
Features manual. For information on adding IP addresses to the IP conversion table and
downloading to the relevant attached RTUs, see the Operation chapter of the ACE3600 STS
User Guide.

XPR4350/XPR4380/DM3400/XiR M8220/DGM4100 Options for ACE3600
One of the following MotoTrbo options must be ordered with the F7583A/F7584A models:

Option Name Option Number
ADD: XPR4350 Radio 403-470 MHz for NAG V751AA
ADD: XPR4350 Radio 450-512 MHz for NAG V751AB
ADD: XPR4350 Radio 136-174 MHz for NAG V751AC
ADD: XPR4380 Radio 800/900 MHz for NAG V751AD
ADD: DM3400 Radio 403-470 MHz for EMEA & Australia V752AA
ADD: DM3400 Radio 450-527 MHz for EMEA & Australia V752AB
ADD: DM3400 Radio 136-174 MHz for EMEA & Australia V752AC
ADD: XiR M8220 Radio 403-470 MHz for Asia V753AA
ADD: XiR M8220 Radio 450-512 MHz for Asia V753AB

21-71




Radio Types and Installation Kits

ADD: XiR M8220 Radio 136-174 MHz for Asia V753AC
ADD: DGM4100 Radio 403-470 MHz for LA V754AA
ADD: DGM4100 Radio 450-527 MHz for LA V754AB
ADD: DGM4100 Radio 136-174 MHz for LA V754AC
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MotoTrbo — XPR5350, XPR5380, DM4400, XiR M8620, DGM5000 Radio
Installation Kit

The MotoTrbo — XPR5350, XPR5380, DM4400, XiR M8620, DGM5000 Installation Kit for
ACE3600 enables the user to install the XPR5350, XPR5380, DM4400, XiR M8620,
DGM5000 mobile radios in ACE3600 Remote Terminal Units (RTU). Each kit includes a
radio bracket (FHN6894A), power cable (FKN8436A), data cable (30013015001 for digital
mode, CB000139A01 for analog mode, CB000344A01 for Connect Plus), and antenna cable
(FKN8429A).

Installation

The MotoTrbo can be mounted on the ACE3600 RTU (CPU 3680 only, in digital and Connect
Plus modes) as follows:

1. Attach the MotoTrbo radio to the metal bracket (part number 0789422V45 from kit
FHN6894A) using the two supplied radio mounting screws. See Figure 21-56.

Mounting Radio
Washers «— Bracket
and Screws > (FHN6894A)

(038783 9V89 \ ' =
from | '
FHN6894A)

Figure 21-56 MotoTrbo Radio and Metal Bracket

2. Connect data cable (30013015001 for digital mode, CB0O00139A01 for analog mode,
CB000344A01 for Connect Plus) to radio accessory connector. See Figure 21-57.

e For digital and Connect Plus modes, connect the cable to one of the USB host
connectors.

e For analog mode, connect data cable to ACE3600 GRI port (located in GRI plug-
in).
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Radio Accessory

/ Connector

«———Data Cable
Power

Connector

Power Cable

Antenna
Connector
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Figure 21-57 MotoTrbo Radio Cable Connections

Connect the DC power cable (FKN8436A) to the Power connector on the radio. Connect
the male pin on the data cable (30013015001 for digital mode, CB000139A01 for analog
mode, CB000344A01 for Connect Plus) to the female pin on the DC power cable
(FKNB8436A) to ensure ignition sense operation. Connect the opposite end of the power
cable to the AUX1A or AUX1B connector on the ACE3600 power supply unit.
Important: Only one MotoTrbo radio can be attached to a given power supply.

Mount the radio/bracket unit onto the RTU chassis near the CPU and 1/0 modules, using
the four built-in screws. See Figure 21-58.

Connect the antenna cable (FKN8429A) to the Antenna connector on the radio. If the
radio type is DM4400 (EMEA) or XiR M8620 (Asia), use the RF adapter 5871143Y01.

Run the cable through the small white clips along the edge of the chassis and attach the
connector to the opening on the bottom of the ACE3600 RTU housing.
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Antenna Cable Radio Radio Mounting
(FKN8429A) Screws
(#0387839V89)

and
Washers

Radio
Bracket
(FIING6898A)

Power Cable
(FKN8436A)

Communication Cable

Power CPU 3680 Antenna Cable (30013015001 — Digital
Supply N-Type CBO000139A01 — Analog
Connector CB000344A01 — Connect Plus)

Figure 21-58 MotoTrbo Radio Installed on ACE3600 Chassis

RTU Port Configuration for the MotoTrbo Digital Radio
The RTU port is configured using the ACE3600 STS as follows:

Port Type
Procedure 21-39 How to Configure the ACE3600 Port for the MotoTrbo Digital Radio

1. Inthe ACE3600 STS, click on the desired site, and open the site view.

2. Inthe Port Tab, click on the USB port (HU1/HU2) through which the RTU will
communicate with the radio. HU1 is the left USB port and HU2 is the right USB port.

3. Confirm that the port parameters are as shown in the screen below.

Media USE Host » [Links._. E LINE 2
Operation Mode  Async + [|DNS Servers ]

Connection type  Remote NDIS Host ~+ [[NTP Servers ]

Connected to MotoTrbo -

Figure 21-59 RTU Site Configuration for MDLC over
MotoTrbo Digital Radio — Port Type Parameters
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4. Define the desired Line links.

5. Configure the Advanced Link Layer parameters as in the screen below.

F B!

] Physical | B Link |

Advanced Link Layer
Parameter Default Value p
Link 1D Parameters T
Link name: LINE2 E
Tx to failed RTU every <0:DISABLE 0-30=> mi [ 35 3
Periodic check of failed RTU [ Disable]: Disable E
Default group IF address: [ 0.0.0.0] Z25.0.01 3
Get host by name using DNS [ Enable]: Enable [ |
Notify changes from other links [ Newver]: MNever T
MDLC aver IP port number: [ 2002]: 2002 M
Enable sync [ Disable]: ErEHe -
Enable reply to ime synchromzation [ Disable]: Disable [ | 1
Enable routing on MDLC over IP port [ Disable]: Disable ?
Notify IP address when connecting [ Enable]: Enahle T
Notify private site IDs when connecting [ Enable]: Enable =]
Check alive imeout (sec) <0-65535 [ 0 0 o
Foll interval (sec) <0-256= [ 0 0
Maximum number of polls <0-255= [ 0 0 -
[ ok | [ cancel | | Bestore Defauts

Figure 21-60 RTU Site Configuration for MDLC over
MotoTrbo Digital Radio — Advanced Configuration

Note: Setting the ‘Enable sync’ parameter to Enable is for time synchronization only.

Note: Default group IP address is required for sending group calls (MDLC setcalls). The
specific IP address should be set in the radio CPS as described below. Otherwise RTUS is
unable to send or receive group calls from the radio.

6. Save the changes. Generally no other changes are required to Advanced Physical
parameters.

Advanced Parameter Configuration
The STS provides default settings for advanced port parameters for use with the MotoTrbo
radio. These settings should be used.

Programming the MotoTrbo Digital Radio using CPS
The MotoTrbo radio is programmed for ACE3600 in the factory and is ready for
communication. For user programming of site-specific parameters, bring the radio to the
Motorola Service Center or use the CPS which can be ordered with the radio and follow the
instructions below.
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Radio Connections
To program the MotoTrbo radio with Customer Programming Software (CPS), the radio is
connected to a PC USB port using the standard ACE3600 MotoTrbo communication cable
HKN6184.

Procedure 21-40 How to Connect the MotoTrbo Digital Radio to the CPS

1. Connect the 26-pin connector to the radio Accessory connector, and the USB connector
to the PC on which the MotoTrbo CPS software is installed.

2. Connect the power cable to the radio.

Radio Disassembly
If the MotoTrbo radio is to be programmed outside of the ACE3600 housing, disassemble the
radio as follows:

Procedure 21-41 How to Disassemble the MotoTrbo Digital Radio from the ACE3600 Metal
Chassis

1.  Disconnect the antenna cable (FKN8429A) from the radio Antenna connector.

2. Remove the radio/bracket unit from the RTU chassis by unscrewing the four built-in
SCrews.

3. Disconnect the DC power cable (FKN8436A) from the radio Power connector.
4.  Disconnect the data cable (30013015001) from the radio.

5.  Detach the metal bracket (FHN6894A) by unscrewing the two radio screws
(#0387839V89), one on each side. See Figure 21-56.

CPS Programming Settings for MotoTRBO Digital Mode
The following programming instructions must be performed before connecting a MotoTrbo
digital radio to the ACE3600 family Remote Terminal Units (RTU). These instructions define
miscellaneous settings and the function of each pin in the radio’s general purpose 1/0
connector.

Procedure 21-42 How to Program the MotoTrbo Digital Radio

1.  Before programming the radio, read the codeplug file from the radio and save it to your
PC using the File ->Read Device command in the CPS.

2. Open the codeplug file in the CPS. Verify that you are using the right radio.

3. Under the radio’s General Settings, change the Radio ID number as required and the TX
High Power value to VHF 25W, UHF 20W, 8/900M 15W. To display the full layout of
General Settings, click View ->Expert.

4.  (Optional) If it is desirable to reduce transmission time, consider reducing Tx Preamble
Duration from 960ms to 60-120ms. The preamble duration can also be reduced if no/few
radios in the system use the scan feature. If priority scan is used, or for Scan List
members with high traffic or long transmissions, or for dual capacity direct mode
channel, consider increasing Tx Preamble Duration. For details, consult your radio
system administrator.
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5. Under Accessories, verify that Ignition Sense is set to On/Off Or Ignition.

6.  Under Network, verify that the CAl Network number (default 12) is identical for all
radios in the system.
Verify that the CAl Group Network number (default 225) is identical for all radios in the
system. (This corresponds to the 225’ in the port’s Default group IP address 225.0.0.1.)
Verify that under Forward to PC, the Via USB option is selected (required for time sync
and broadcast). (In older CPS versions, verify that Forward to PC is checked.)

7. Under Contacts->Digital, add a new Group Call with ID ‘1’. Rename it MOSCAD. (This
corresponds to the ‘1’ in the port’s Default group IP address 225.0.0.1.)

8.  Under Rx Group Lists->Digital->List 1, add MOSCAD to Members. This allows the
RTU/FIU to receive group calls over MotoTrbo.

9.  Under Channels->Zone<n>->Channell, set the TX and RX frequencies as required.
Verify that the color code and the repeater slot are equal in all radios in the group.

10. If you expect if a high amount of over-the-air contention on your channel, select
Enhanced Channel Access for optimal data reliability. Otherwise, for optimal data
throughput, leave this feature disabled (unchecked).

11. From the File Menu, select Save to save changes to the radio.
12. From the File Menu, select Write Device to download the configuration to the radio.

Note: The radio configuration must match the repeater topology (direct mode, single repeater,
IP site connect.)

For more information on configuring the MotoTrbo radio and the ACE3600 RTUs for MDLC
over MotoTrbo, see the “MDLC over MotoTrbo” section of the ACE3600 STS Advanced
Features manual. For information on adding IP addresses to the IP conversion table and
downloading to the relevant attached RTUSs, see the “Operation” chapter of the ACE3600 STS
User Guide.

RTU Port Configuration for the MotoTrbo Analog Radio
The RTU port is configured using the ACE3600 STS as follows:

Port Type
Procedure 21-43 How to Configure the ACE3600 Port for the MotoTrbo Analog Radio

1. In the ACE3600 STS, click on the desired site, and open the site view.

2. In the Port Tab, click on the click on the plug-in port through which the RTU is to
communicate with the radio.

3. Confirm that the port parameters and data speed are as shown in the screens below.

For DPSK:

Pl Media Radio + [[Link name: RADIO 1
Radio System Conventional ~ [ Zones_.. |
Radio Type XPR5350 Z Data speed: [ 1200 Bps]: 1200 Bps |Z|
Max no. of repeater No repeater [+ [|Default routing: [ Mone]: MNone |z|
Modem DPSK -
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For FSK:

Pl Mediza

Radio Type
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Radic ~ [[Link name: RADIO 1 E
Radio System Conventional  ||Zones_

XPR5350 [+ [IData speed: [ 2400 Bps] 2400 Bps E
Max no. of repeater Mo repeater Z Default routing: [ Monel]: Mone E

FSK -

Modem

Figure 21-61 RTU Site Configuration for MDLC over MotoTrbo Analog Radio — Port Type

Parameters

4. (Optional) Define the desired radio links and zones.

5. Save the changes.

Advanced Parameter Configuration

The STS provides default settings for advanced port parameters for use with the MotoTrbo
radio. These settings should be used.

Programming the MotoTrbo Analog Radio using CPS

The MotoTrbo radio is programmed for ACE3600 in the factory and is ready for
communication. For user programming of site-specific parameters, bring the radio to the
Motorola Service Center or use the CPS which can be ordered with the radio and follow the

instructions below.

Radio Connections

To program the MotoTrbo radio with Customer Programming Software (CPS), the radio is
connected to a PC USB port using the standard ACE3600 MotoTrbo communication cable

HKN6184.
Procedure 21-44 How to Connect the MotoTrbo Analog Radio to the CPS

1. Connect the 26-pin connector to the radio Accessory connector, and the USB connector
to the PC on which the MotoTrbo CPS software is installed.

2. Connect the power cable to the radio.

Radio Disassembly

If the MotoTrbo radio is to be programmed outside of the ACE3600 housing, disassemble the
radio as follows:

Procedure 21-45 How to Disassemble the MotoTrbo Analog Radio from the ACE3600 Metal
Chassis

1.  Disconnect the antenna cable (FKN8429A) from the radio Antenna connector.

2. Remove the radio/bracket unit from the RTU chassis by unscrewing the four built-in
SCrews.

3. Disconnect the DC power cable (FKN8436A) from the radio Power connector.
4.  Disconnect the data cable (CB000139A01) from the radio.

5.  Detach the metal bracket (FHN6894A) by unscrewing the two radio screws
(#0387839V89), one on each side. See Figure 21-56.
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CPS Programming Settings for MotoTRBO Analog Mode
The following programming instructions must be performed before connecting a MotoTrbo
radio to the ACE3600 family Remote Terminal Units (RTU). These instructions define
miscellaneous settings and the function of each pin in the radio’s general purpose 1/0
connector.

Procedure 21-46 How to Program the MotoTrbo Analog Radio

1.

© © N o O

11.

12.
13.
14.

Before programming the radio, read the codeplug file from the radio and save it to your
PC using the File >Read Device command in the CPS.

Open the codeplug file in the CPS. Verify that you are using the right radio.

Under the radio’s General Settings, change the Radio ID number as required and the TX
High Power value to VHF 25W, UHF 20W, 8/900M 15W. To display the full layout of
General Settings, click View ->Expert.

(Optional) If you want to reduce transmission time, reduce Tx Preamble Duration from
960ms to 60-120ms. The preamble duration can also be reduced if no/few radios in the
system use the scan feature. If priority scan is used, or for Scan List members with high
traffic or long transmissions, or for dual capacity direct mode channel, consider
increasing Tx Preamble Duration. For details, consult your radio system administrator.

Under Accessories, verify that Ignition Sense is set to On/Off Or Ignition.
Under General settings select Monitor Type ‘Silent’

Under Accessories, change RX Audio Type to “‘Flat Squelch’

Under Accessories, change debounce duration to 25mS

Under Accessories, change Cable Type to Rear Data Accessory

Under Accessories, GP1O Physical Pins, Change pin#17 to Data PTT, Active Low and
check Debounce

Under Accessories, GP1O Physical Pins, Change pin#19 to CSQ detect, Active High and
check Debounce.

Under Channel, Analog channel, change VVoice Emphasis to ‘None’.
Under Channel, Analog channel, make sure Power Level is set to “High’.

Under Channel, Analog channel, change Admin Criteria to *‘Always’.

RTU Port Configuration for the MotoTrbo Connect Plus Radio
The RTU port is configured using the ACE3600 STS as follows:

Port Type

Procedure 21-47 How to Configure the ACE3600 Port for the MotoTrbo Connect Plus Radio

Part 1: FIU Configuration to XRT Gateway

1.

In the ACE3600 STS, click on the desired site, and open the site view.
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2. In the Port Tab, verify that the ETH 1 parameters are as follows:

ETH1 HMedia 10A100BT
Address mode Static LAM
Connection type Ethermet

and Installation Kits

Linkz...

I

Self IP address:

D efault routing IF address:

Connected to

iMotaTrbo Connect Flus ¥R T Gateway

-
]
B

|IP network maszk:

DMS Servers

|

MTP Servers

|

Frotocols...

I

LINE 1.2
[0.000F 101233124

T, A ——
[0.000;  Z5BZER2SR0

Figure 21-62 FIU Configuration to XRT Gateway in MotoTrbo Connect Plus Mode

3. Configure the Advanced Configuration Physical parameters:

a)
b)

Enter the XRT Gateway IP Address. Example: 10.1.233.10

Configuration Tool. Example: 65290.

specified in the XRT Configuration Tool.

Enter the XRT Client data path ID. It is the subscriber ID as specified in the XRT

Click XRT Client Password and in the pop-up window, set the user credentials as

@i Add RTU X
| o | General| A Ports | | IHDI 2] Advanced
HU1 ot uzed IZ||
Hu2 ot uzed IZ"
Pi1 ot uged |Z||
s iR3-232 ¥ |[Link 1 25 Advanced Configuration - ETHL E
".Dpera ion Mode "Async z D ata LJ Physical |_J Link|
Connection Type  RTU-+o-RTU 1~ D efal ‘ idvanced Physical Laver
B " L Lnk Farameter [ =falt Wale
EE:;?;:;:'?:; :STySiD_HTU — E:: XRT Galenay P Address L [0.0.0.0 10.1.233.10 |
L= #RAT Gateway TCP part number <1-85535: 10001} 10001
ETHIN Hedia 104100 BT = ||Cinks| [FRFiT it data path 1D <0.1577641 2> o E5290 |
Auddress mode Static LAN Z| el I ¥RT Client connect timeout [seconds] <1-60: [ 10} 10
Connection type Ethernat Z| Defa #RT Client idle time to declare end reception [milizeconds) <I] 0] 1]
Connected to gMotoTrbo Lonnect Plus XRT Gateway - ||F' nell | AT Client transmit queue size <1664 [ 2 1
E #AT Client packet data request fail imeout [seconds] <1-8552[  210] 210
E iXHT Client pazssword E
Pratan
o ot uzed IZ||
FI2 ot uzed IZ||
I oK I I Cancel I I Riestore Defaults

Figure 21-63 FIU Configuration to XRT Gateway — Advanced Configuration — Physical
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4. Inthe FIU Advanced Configuration Link Tab, specify the links for LINE1 and LINE2.

a) For LINEL (Link ID of MDLC over IP — LAN), set the following parameters:

a. Disable the Enable non-IP communication to XRT Gateway option.

b. Perform one of the following actions:

¢ If you want to avoid paging unnecessary communication, set the Check
alive Timeout, Poll Interval, and Maximum number of polls options to 0.

o |fthe RTU to be detected is disconnected, set Check alive Timeout, Poll

Interval, and Maximum number of polls to 35 seconds, 3, and 10

respectively.

c. Disable the Enable Sync option (not supported).

a5 Add RTU ==
| o General| 0‘? Parts | A% T5 Potts I | Advanced|
HUT IE“
Huz E|
Pi E
SI1 I Bl iy = 1
Operation Mode  Async o 5 Advanced Configuration - ETHL
Connection Type  RTU-to-RTU _J Physzical LJ Link,
512 ‘ Advanced Link Layer
A
F svne Farameter Drefault Walue
Connection Type  RTU-0-RTU -
ETH1 Media 104100BT ILink name: LINE 1 FI
Address mode Static LAN o taled H L eveTl,l <O DTSAECE 0300 mi I 4l 3
Connection type  Ethemet Perindic check of failed RTU [ Disable] Dizable IZ|
Connected to iMataTiba Connect Flus <R & ateway Giet host by name uzing DMS [ Enable]: Enable IZ|
Default group [P address: [ 0.0.0.0]: 0.0.0.0
| | [ Meverl Peser
Enable non-IP communication tox<RT Gateway [ Enable]: Dhizable |v
DUl "I Mot used
PI2 ot used MOLC over IP part nurber: [ 2002): 2002
Enable reply tao time synchronization [ Disable]: Dizable E
Enable routing on MOLC aver IP port [ Disable]: Dizable E
Motify IP address when connecting [ Enable]: Enable E
Notifg Erivate site |0z when connectinﬁ [ Enable]: Enable [ -]
— — . "
Check alive timeout [zec] <0-85535: [ 0 0
Pall interval [sec) <0-255: [0 0
b zirnurn murmber of polle <0-2553 [ O 0
’ Advanced Configuration. .. ] ’ Add Part to Galleny.... ]
[ Add ] ’ Cancel ] [ Ok ] [ Cancel ] [

Figure 21-64 FIU Configuration to XRT Gateway — Advanced Configuration —

Link LINE 1 Configuration

21-82



Radio Types and Installation Kits
b) For LINE2 (Link ID of MDLC over Connect Plus — non-1P), set the following
parameters:
a. Set the Default group IP address to 0.0.0.0 as it is not supported in Connect Plus.
b. Enable the Enable non-IP communication to XRT Gateway option.

c. Ifyou need communication between RTUs on Connect Plus radios, enable the
Enable routing on MDLC over IP port option. It is disabled by default because of
low performance.

d. Perform one of the following actions:

e |f you want to avoid paging unnecessary communication, set the Check
alive Timeout, Poll Interval, and Maximum number of polls options to 0.

e Ifthe RTU to be detected is disconnected, set Check alive Timeout, Poll
Interval, and Maximum number of polls to 35 seconds, 3, and 10
respectively.

d. Disable the Enable Sync option (not supported).

A¥ TS Parts | ] Advanced|
HU1 IZH
HU2 IE"
PI1 IZH
511  [[Link. name: RiSlink 2 IZ|
Operation Mode  Async | w |2tz speed: [ 9600 Bpsl: 9600 Bps IZ|
Connection Type  ATU-to-ATU ? D efault routing: [ Mone]: More IZ|
512 ¢ iR5-232 —
Stion Mode  Asprc 53' Advanced Configuration - ETHL
Connection Type  ATU-o-ATU _l Physical _I Link.
Media 10A00BT ‘ Advanced Link Layer
Address mode Static LAN Parameter Default Walue
Connection type Ethemet Link |0 Parameters
Connected to gMotoT 1ba Connect Plus ¥RT Gateway link name: RES | i
T to failed RTU every <0:DISABLE 0-30 mi [ 3 3
Periodic check of falled RTU [ Dizable]: Dizable E
et hogt by name using DNS [ Enable]: Enable [+
DUl Fefault group P address: 0.0.0.0% 0o.0n —I
PIZ2 Motify changes from ather links Mewver]: Mewver -
Fnable non-IP communication to <RT Gateway [ Enable]: Enable
MOLC aver IP part nuriber: [ 2002 2002
Enable reply to time synchronization [ Disw Dis‘ﬁa E
Enable routing on MDLC over [P port [ Disable]: Disable |T
T Motify IP address when connecting [ Enable]: Enable |l
NotifH Erivate site [0z when connecting [ Enabls] E nable
[ Advanced Configuration... ] [ Add Port ta Gallery... ] Check alive timeout [(zec) <0-555355 [ o i}
Foll interval [gec) <0-265: [ 0OF i)
[ Add ] [ Cancel ] b awirmum number of Eolls <[0-2555 [ gl i]
[ oK ] [ Cancel ] [ Restare Defa

Figure 21-65 FIU Configuration to XRT Gateway — Advanced Configuration —
Link LINE 2 Configuration
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Part 2: RTU Configuration of MotoTrbo Connect Plus radio:

1. Configure the RTU LINE2 to MotoTRBO Connect Plus Radio (serial non-IP). In
Advanced Link of RTU Port Configuration of LINE2 to MOTOTRBO Connect Plus
radio (serial non-1P), set the following parameters:

om | General| /{"P t E I.-"Dl ] Advanced|

HUT {USE Host | LIME 2

.Dperation Mode Azypnc

Links...

Connection type  Serial USE Host [hon IF)

KIEIEIE

Connected to MotaT tbo connect plus radio

Figure 21-66 MotoTrbo Connect Plus Mode — RTU LINE 2 Configuration

Note: NTP server is not supported in the non-IP media.

a) Disable the Enable Sync option (not supported).

b) If you want to avoid paging unnecessary communication, set the Check alive Timeout,
Poll Interval, and Maximum number of polls options to 0.

c) Set the Get radio status sample time option to 0. This is a future option for continuous
sample radio signaling mode and RSSI.

d) For the RSSI signal level to declare radio not registered option, perform one of the
following actions:

* If you want the signal level of 126 and above marked as XRC disconnected, enter 125.

* If you want to disable the feature, enter 0.

=5 Advanced Configuration - HUL @
_J Physical _J Link
‘ Advanced Link Layer
Parameter D efault Walue i
Link. 1D Parameters

Link name: LIME 2 |Z|
Tx to failed RTU every <0:DISABLE 0-303 mi [ 3 3
Periodic check of failed RTU [ Dizable] Dizable [+
Matify changes from other links [ Mewver]: Mewver ? -
Enable spnc i Dizable] Dizable - u
Enable reply to time synchronization [ Dizable]: Disable -
Matify IP addrezs when connecting [ Enable]: Enable =
Matify private site IDs when connecting [ Enable]: Enable ?

heck alive timeout [zec) <0-65535: [ 0] ]

oll interval (zec) <0-265: [ 0O 0

axirmum number of palls <0-255x [ 0 0
Fadio configuration timeout (seconds] <1-255> [ 30) a0
et radio status sample time  [seconds) <D-ﬁ> [ D-]: 0 | |
Murnber of configuration attempts to reset connection <0-255: [ 3] 3
“whait time: after reset connection <0-255: [zec] [ & 5
RSS! signal level to declare radio not registered [dBm] <Q:DIS]  125] 125 =

I QK I I Cancel ‘ I Restare Defaults

Figure 21-67 MotoTRBO Connect Plus Radio — RTU LINE2 to
MotoTRBO Connect Plus Radio Configuration
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Advanced Parameter Configuration
This section applies for both connection types in Procedure 21-47. The STS provides default
settings for advanced port parameters for use with the MotoTrbo radio. Perform the following
procedure to modify the default settings where required.

Procedure 21-48 How to Modify the Default Advanced Port Parameters for MotoTrbo Connect
Plus Radio

1. Inthe Advanced Parameters, select Session and set the Delay after last received frame to
partial ACK parameter to 15 seconds to account for Connect Plus delays.

[ 3 Geneial [ 4 Pons [ B 110 ] Advanced |

DM Client C || session
Ehpapliing C Farameter Default Walue
Dynamic Site Table C Application manager waorkspace [bytes] <2000-400003> [ 40000): 40000
Erarlerms C Stack size of application manager tazk (bytes] <4000-10000: [ 804B]: 8048
Enciyption/Compression buffer length [bytes) <0-100> [ O 0
Fast Event C .
MNumber of retries to declare T FAIL <1-5> [ 3 3
Firewal & Hardering C MNumber of expansion refries to declare T FalL <1-53 [ 2 2
Formatter C Mumber of reties to declare 'Logical channel BUSY' <1-103 [ B B
Frame Sequence Application C Number of transmitted frames in one BURST <2-32> [ 4] 4
Frame Sequence Layer C Number of entries in transmit queue <5-325 [ 16 1
. Number of ertries in receive queue <5-32» [ 32 32
Gap Ratio C )
Number of entries in temparary queus <5-64> [ B4 B4
Hardware Test C Task zuspension between transmitted frames <0-1000> msec [ O 0
Heap C Interval between T refries <1-1000> sec [ 18] 15
120 C Interval between expansion T reties <1-1000> sec [ 101 10
/0 Expansion C | ! 1.1000 50 L1010
. elay after last received frame for partial ACK <1-1000> sec. [ 5]
140 Expansion Manager C
Qe i v e e e e
IP Conversion Table C| | [Number of 15 SESSION GNF checks < < (1] 5= Forever {1120 > ]
Minisession C = [ |Interval between 15 SESSION ON' checks <1-1000> sec [ 120} 120
Network C
NTP "
PLC "
Power Management C
Power Supply C
PPP o
RISC Timers [
@ Session o I
1= T

Figure 21-68 MotoTrbo Connect Plus Radio — Advanced Parameters — Session Parameters
2. Save the changes.
3. Inthe System Advanced configuration tab, select Frame Sequence Layer and disable the

Send broadcast after restart attribute. This prohibits setcalls from being sent when an
ACE3600 powers up.

i General | 4% Pons | @ 170] 1 Advanced |

'C* Appication C|[ ) Frame Sequence Layer
Cociy) C Parameter Defaut Value
DNS Client (|| Stom transmiting resst ack after <5-10000 sec [ 100p 100
Dynaric IP routing (|| Mavimm slowed dely fo o dpiate frame <5200 sec [ 3 W
A—— e declratont tne ou <3000 se0 [EERE]
Allowed reception range from ‘eupected hame' <4128 [ 16 18
ol cace] C || Masirman range to declare Duplicate frame’ <4128 [ 10p 10
FastEvent (|| Restant decaration time out <5200 sec [ 300 30
Firewall & Hardening (|| Timeout for URGE tiansmission after holz detection <0.3000 sec | 18] 18
Fomatter ||z of T e <30-2000 [ a0 &0
Number of relries for URGE frame’ <085 [
Frame Sequence Application (|| omber ef vetues for ane Lo
Number of MASTER logical channels <0-5» [oooo
- I S el B b of siave logizal channels <0-7> [ 4 4
Gap Ratic (|| send broadeast reset ater restan [ Yesl:
Harduare Test (|| Health-check [pplication) support [ Yes| Yes

Figure 21-69 MotoTrbo Connect Plus Radio — Advanced Parameters — Frame Sequence Layer
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The following figure shows the table downloaded to FIU. LINE2 is the link ID of Connect
Plus. In this table, the user specifies the subscriber IDs of all radios.

=

Link 1D

LINE 2
LINE 2
LINE 2
LINE 2
LINE 2

ﬁ IP Conversion Table
Sk HEEHE-
Site 1D

1 1

2 2

3 3

4 4

5 ]

A

7

a

9

10

11

12

13

14

| N K E0 EN KN ET K1 EN ENEN ENENET K1

IF Addrezs or Host Domain Mame

001

100
602
601
a0z

-

Cloze

Figure 21-70 MotoTrbo Connect Plus Mode — FIU — IP Conversion Table

The following figure shows the table downloaded to RTUs 1 to 5. LINEZ is the link ID of
Connect Plus. 1000 is the Site ID of FIU and its subscriber ID is 65290. It is recommended to
have a single entry of FIU and not all RTUs (in RED below) unless the user needs to have
radio-to-radio communication. This will affect performance when sending MDLC setcalls,

connecting, or powering up.

ﬁ IP Comwversion Table ru

H S [a B ~

==

|P Addresz or Host Domain Mame

Figure 21-71 MotoTrbo Connect Plus Mode — RTU — IP Conversion Table
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Programming the MotoTrbo Connect Plus Radio using CPS
The MotoTrbo radio is programmed for ACE3600 in the factory but is not ready for
communication. For user programming of site-specific parameters, bring the radio to the
Motorola Service Center or use the CPS which can be ordered with the radio and follow the
instructions below.

1.  Depending upon your order, you need to purchase the Connect Plus
option/license. Otherwise radio will not be able to communicate over Connect
Plus.

2. Regardless of option/license ordered, the radio option board is not configured
for Connect Plus in the factory. The user has to configure it according to the
Connect Plus system settings using Connect Plus CPS. No special settings are
required to support the RTU.

3. Atthe time of release, ACE3600 firmware 19.00 and ACE1000 firmware 2.00
were tested on connect plus R1.5 version only.

4.  This document does not describe the system setup of Connect Plus R1.5. As a
user, you are required to configure a raw data path for FIU in XRT
configuration tool and register all radios in XRC network manager tool. No
additional special settings are required.

Radio Connections
To program the MotoTrbo radio with Customer Programming Software (CPS), the radio is
connected to a PC USB port using the standard ACE3600 MotoTrbo communication cable
HKN6184.

Procedure 21-49 How to Connect the MotoTrbo Connect Plus Radio to the CPS

1. Connect the 26-pin connector to the radio Accessory connector, and the USB connector
to the PC on which the MotoTrbo CPS software is installed.

2. Connect the power cable to the radio.

Radio Disassembly
If the MotoTrbo radio is to be programmed outside of the ACE3600 housing, disassemble the
radio as follows:

Procedure 21-50 How to Disassemble the MotoTrbo Connect Plus Radio from the ACE3600
Metal Chassis

1.  Disconnect the antenna cable (FKN8429A) from the radio Antenna connector.

2. Remove the radio/bracket unit from the RTU chassis by unscrewing the four built-in
SCrews.

3. Disconnect the DC power cable (FKN8436A) from the radio Power connector.
4.  Disconnect the data cable (CB000344A01) from the radio.
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Detach the metal bracket (FHN6894A) by unscrewing the two radio screws
(#0387839V89), one on each side. See Figure 21-56.

CPS Programming Settings for MotoTRBO Connect Plus Mode

1.

A

8.

Note:

Before programming the radio, read the codeplug file from the radio and save it to your
PC using the File >Read Device command in the CPS.

Open the codeplug file in the CPS. Verify that you are using the right radio.

Under the radio’s General Settings, change the Radio ID number as required and the TX
High Power value to VHF 25W, UHF 20W, 8/900M 15W. (View->Expert displays the
full layout of General Settings.)

Under General settings, change TX preamble duration to ‘O mS'

Under Accessories, verify that Ignition Sense is set to On/Off Or Ignition.

Under Accessories, change Cable Type to Rear Data Accessory

From the File Menu, select Save to save changes to the radio.

From the File Menu, select Write Device to download the configuration to the radio.

You also need to program the radio option board using the Connect Plus option board

CPS. The exact procedure and parameters are not described here. Please refer to Connect Plus
documentation.

XPR5350/XPR5380/DM4400/XiR M8620/DGM5000 Options for ACE3600
One of the following MotoTrbo options must be ordered with the F7583A/F7584A models:

Option Name Option Number
INC: XPR 5350 Analog VHF Mobile Radio Option VAO00203AA
INC: XPR 5350 Digital VHF Mobile Radio Option VAO00204AA
INC: XPR 5350 Connect Plus VHF Mobile Radio Option VAO0205AA
INC: XPR 5350 Analog UHF R1 Mobile Radio Option VAOO206AA
INC: XPR 5350 Digital UHF R1 Mobile Radio Option VAO0208AA
INC: XPR 5350 Connect Plus UHF R1 Mobile Radio Option VAO00209AA
INC: XPR 5350 Analog UHF R2 Mobile Radio Option VAO00210AA
INC: XPR 5350 Digital UHF R2 Mobile Radio Option VAO00211AA
INC: XPR 5350 Connect Plus UHF R2 Mobile Radio Option VAO0212AA
INC: XPR 5380 Digital 800/900MHZ Mobile Radio Option VAO00213AA
INC: XPR 5380 Connect Plus 800/900MHZ Mobile Radio Option VAOO214AA
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INC: XPR 5380 Analog 800/900MHZ Mobile Radio Option VAO0215AA

DM4400 Analog Conventional VHF Model Number MDM28INC9JA2AN
DM4400 Analog Conventional UHF R1 Model Number MDM28QNC9JA2AN
DM4400 Analog Conventional UHF R2 Model Number MDM28TRC9JA2AN
XiR M8620 Analog Conventional VHF Model Number AZM28INC9JA2AN
XiR M8620 Analog Conventional UHF R1 Model Number AZM28QNC9JA2AN
XiR M8620 Analog Conventional UHF R2 Model Number AZM28TRC9JA2AN
DGM5000 Analog Conventional VHF Model Number LAM28JINCOIMALAN
DGM5000 Analog Conventional UHF R1 Model Number LAM28QNCIMALAN
DGM5000 Analog Conventional UHF R2 Model Number LAM28TRCIMALAN
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TransNET 900 OEM Radio Installation Kit

The TransNET™ 900 OEM radio installation kit (VA00225AA/FLN3852A) enables the user
to install MDS TransNET 900 OEM (board version) radio modems in ACE3600 Remote
Terminal Units (RTU). Each kit includes a bracket, adapter, and cables.

Installation
The TransNET 900 radio modem is housed in a plastic housing, as shown below:

&=
©
]
@«
=]
=]
-

Figure 21-72 TransNET 900 Radio Modem and Connectors

The TransNET 900 can be mounted on the ACE3600 RTU as follows:

Procedure 21-51 How to Install the TransNET 900 Radio on the Metal Chassis

1. Attach the TransNET 900 radio modem to the metal bracket (#0789971V39 from

FHN7067A) using the four supplied screws, inserting the screws from above. (See Figure
21-73 below.)
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Figure 21-73 TransNET 900 Radio Modem Mounted on Metal Bracket - Front and Rear View

2. Mount the bracket on the RTU chassis above the 1/0 modules, using the four built-in
screws. (See Figure 21-74 and Figure 21-75 below.)

3. Connect one end of the power cable (FKN8508A) to the TransNET’s PWR (9-30VDC)
connector and tighten the attached screws. Connect the other end of the cable to the
AUX1A connector on the RTU’s power supply module.

4.  Connect one end of the data cable (FKN8514A) to the TransNET’s DATA connector
using the attached screws. Connect the other end of the communication cable to the
ACE3600 CPU module port configured for the radio.

5. Connect the small end of the antenna cable (FKN8511A) to the TransNET’s ANT
(Antenna) connector.
Unscrew the nut and locking washer from the other end of the antenna cable.
If the RTU is inside an enclosure, thread the end of the cable through the opening on the
bottom of the enclosure and screw on the nut and locking washer from outside the
enclosure.

6.  Connect the antenna cable to an external antenna.
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Radio Radio

Bracket
(FHN7067A)

Power Supply  CPU

Figure 21-74 TransNET 900 Radio Modem Installed on ACE3600 Chassis

Power
Cable

g:_KN8508A)
ignal
Cable
(FKN8514A)

Antenna
Cable
(FKN8511A)

Radio

Figure 21-75 TransNET 900 Radio Modem Installed on ACE3600 Chassis — Cable Connections
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Setting Radio Parameters
The TransNET 900 radio has certain parameters which are set in the MDS factory.

e The radio address ADDR = xx, where xx is the same number for all radios in the
system The address appears on the radio itself.

e Mode - either MASTER or REMOTE (Slave). The mode setting appears on the radio
itself.

e Baud rate (factory default = 9600 8N1)

These radio settings are determined in the MDS factory and are not generally changed by the
user. If it is necessary to change these settings, refer to the TransNET 900 radio
documentation.

RTU Configuration
The RTU port is configured using the ACE3600 STS as follows:

Procedure 21-52 How to Configure the ACE3600 Port for the TransNET 900 Radio
1. In the ACE3600 STS click on the desired site, and open the site view.

2. Inthe Port Tab, click on the on-board or plug-in port through which the RTU will
communicate with the TransNET radio.

3. Confirm that the port parameters and data speed are as shown in the screen below.
Note: If the baud rate of the radio is not the default value (9600), the baud rate of the port
should be configured accordingly.

4, Define desired links.

5. Save the changes.

edia R5-232 _vJELink narne:; LINE 1 .:l
Operation Mode Bsync hd Data Speed: [ 9600 Bps]: 3600 Bps L!
Connection Type  Esxternal modem hd Default routing: [ Monel: Maone ;i
Connection Mode EMuIti-drop half-duplex without CD -

Figure 21-76 RTU Site Configuration for TransNET Radio— Port Type Parameters
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INET 900 Radio Installation Kit

The iNET™ 900 installation kit (V680AH/FLN3854A) enables the user to install MDS iNET
900 (board version) radio modems in ACE3600 Remote Terminal Units (RTU). Each kit
includes a bracket, adapter, and cables.

Installation
The iINET 900 radio modem is housed in a plastic housing, as shown below:

Figure 21-77 INET 900 Radio Modem

The INET 900 can be mounted on the ACE3600 RTU as follows:
Procedure 21-53 How to Install the INET 900 Radio on the Metal Chassis

1. Attach the INET 900 radio modem to the metal bracket (#0789971V39 from FHN7067A)
using the four supplied screws, inserting the screws from below. (See Figure 21-78 below.)
Note: The radio must be placed in the bracket with the connectors to the left side, so that
the bracket can be mounted on the RTU chassis and the cables can reach the CPU.

Figure 21-78 INET 900 Radio Modem Mounted on Metal Bracket — Front and Rear View

2. Mount the bracket on the RTU chassis above the 1/0 modules, using the four built-in
screws. (See Figure 21-79 below.)
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Connect one end of the power cable (FKN8508A) to the INET’s PWR connector and
tighten the attached screws. Connect the other end of the cable to the AUX1A connector
on the RTU’s power supply module. See Figure 21-79 and Figure 21-80 below.)

Connect one end of the data cable (FKN8512A) to the INET’s COM2 connector using the
attached screws. Connect the other end of the communication cable to the ACE3600 CPU
module port configured for the radio.

Connect the small end of the antenna cable (FKN8511A) to the INET’s ANT (Antenna)
connector.

Unscrew the nut and locking washer from the other end of the antenna cable.

If the RTU is inside an enclosure, thread the end of the cable through the opening on the
bottom of the enclosure and screw on the nut and locking washer from outside the
enclosure.

Connect the antenna cable to an external antenna.

Radio

Radio
Bracket
(FHN7067A)

Power Supply  CPU

Figure 21-79 iNET 900 Radio Modem Installed on ACE3600 Chassis
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Antenna
Cable
) (FKN8511A)
Radio
) Power
Signal Cable Cable
(FKN8512A)

(FKN8508A)

Figure 21-80 INET 900 Radio Modem Installed on ACE3600 Chassis — Cable Connections

Configuring the INET 900 to Work with ACE3600
The iNET 900 radio modem can be configured to work with ACE3600 RTUs in several ways
as described below. Configurations 1-3 below represent External Modem configurations.
Configurations 4-7 represent MDLC over IP configurations.

With iNET radios (firmware version > V4.4.0) any remote can communicate with any other
remote. An MDLC network (with zones) is no longer needed. The iINET should be set in
Multipoint to Multipoint topology, in order to enable communication between RTUs with no
zones.

Notes:
e Itis recommended to enable flow control on the RS232 serial port.

e An RTU configured for MDLC over IP cannot communicate with an RTU configured
for External Modem over the iNET network. If both exist, they should be allocated
different Link IDs.
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External Modem Port Configurations

Configuration 1

— iNET
_J— LAN IP Galeway | External Modem/ Com2! Access
A Linez RS232  UDP Point
SCADA

iNET UDP multicast
224.264.1.1/30011

RTU1 | Extemnal Modem Com2/

iNET
Line2 R5232 UDP

Remote

Line 2

X
Com2/ iNET
UDP Remote
Configuration 2
" i IP Gateway
SCADA| LAN
?LAN
LAN Terminal Server |RS232 Com2/ INET
T — 169.253.1.10 upp | Access
iNET ; Point
Access [Com2/ Rg232 | Terminal Server
Pont |UDP | 169.2541.10
iNET UDP multicast #2
0i
—.f_"‘/‘_\"_
% iNET UDP multicast #1 won
224.254.1.14/3001 Linc3
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f * Terminal Server Ports iNET iNET
iNET iNET IP Address | Tcp port| Link ID Remote Remote
Remote Remote 169.254.1.10{ 3024 |Line2 External COM2/  External [Com2/
EromaCom2/ m—r7 Y 169.253.1.10/ 3024 |Line 3 Modem/ UDP Modem/ ubpP
Modem/|lUDP  Modem/| UDP : Line3 |RS232 Line3 |Rg232
Line2 |RS232 Line2 |Rg232 RTU 3 RTU 4
RTU 1 RTU 2
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Configuration 3
MCP-M RS232 Com2/UDP A::is
External Modem/Line2 Point

iINET UDP multicast

ﬂ 224 .254.1.1/30011
RTU RS232 Com2/UDP iNET
External Modem/ Remote Line 2
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X
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,,,,,,,,,,,,,,,,,,
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Configuration 5
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iNET radios can be configured to work with the External Modem port on ACE3600 RTUs (see
Configurations 1, 2 and 3 above.)

Use the iNET radio programming software to program the AP (Access Point) and then the
remote with the following settings.

Note:

e Radio firmware should be 4.4.0 or above.

e |P Address refers to the Ethernet port IP and not the “over the air” IP.

The initial screen is as follows:

MDS iNET 900

Starting Information Screen

Device Mode:
Device Name:
Network Name:
IP Address:
Device Status:

Uptime:

Serial Number:

Firmware Version:

Hardware Version:

Access Point
AP Demo Set |
Demo Set |
169.254.0.12
Operational

01 hrs, 51 min
4.4.0

1.0.3

1069975

Press 'G' to go to Main Menu

1.  Press'G'and the Main Menu will be displayed.

2. Press'D'and the Serial Gateway Configuration Menu will be displayed.

3. Press'D' to enable COM2 (if it is not enabled). Use the SPACE bar to cycle between
Enabled and Disabled. COMZ2 should be Enabled and COML1 Disabled. Press ENTER

once Enabled is shown.

4.  Press 'E'and the Serial Configuration Wizard will be displayed. This wizard will assist
you in the configuration of your available Serial Data Ports.
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Press 'A" and the IP Protocol selection menu will appear.

Select the IP Protocol you would like to use. The following modes are supported:
e TCP — Cannot be used for ACE3600.

e UDP - to be used as ACE3600external modem.

e PPP —to be used for MDLC over IP (Not relevant for External Modem.)

Press 'B' to select the UDP port.

If you selected UDP above, you will be prompted to select the Topology. You have the
following choices:

¢ Point to Point is used if you have a single AP and a single remote unit.

e Point to MultiPoint is used if you transmit to a single radio. This radio is the point, and
all radios are the multipoint. For example: An FNE is a point, and all other RTUs are
multipoint. No RTU to RTU is provided.

e MultiPoint to MultiPoint works like a real radio where any radio (RTU) can
communicate with another.

Press 'C' (Multipoint to MultiPoint) to enable routing between any RTU to any RTU.

Next, set the values for the Multicast IP Address and Multicast Port. These are the
addresses used when transmitting and receiving. They should be the same on all radios.
Press 'A' and enter “224.254.1.1” for the Multicast IP Address.

Press 'B' and enter “30011” for the Multicast Port.
Press 'C' to continue the wizard until the final screen, or abort it by pressing 'Q".

When the final wizard screen appears prompting you to “Change values (if necessary)
for UDP Data Connection Settings”, do not change any values. Press 'Q' to quit wizard.

The COM2 Serial Data Port values will be displayed. Press 'G' and set the appropriate
Baud Rate (from 1200 bps to 115200 bps.)

The Hardware Configuration values will be displayed. Press 'G' to select the 8N1
hardware configuration for the port.

It is recommended to have Hardware Flow Control on the serial port enabled. When
prompted, press 'A' to enable Hardware Flow Control.

When prompted to select the Serial Packet Mode, press 'A' to use the default value
(Seamless Mode.) Press Q to exit wizard.
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The settings for the COM2 Serial Data Port should appear as follows:

AP Demo Set |
Serial Configuration Wizard

COM2 Serial Data Port

A) Status enabled

B) IP Protocol UDP Multipoint to Multipoint
C) Multicast IP Address 224.254.1.1

D) Multicast Port 30011

E) Time to Live 1

F) Packet Redundancy Mode Single Packet Mode
G) Data Baud Rate 9600

H) Configuration ~ 8N1

1) Flow Control enabled

J) Serial Mode Seamless

K) Seamless Inter-Frame Delay 4

X) Commit Changes and Exit Wizard
These changes will take effect immediately...

Are you sure (y/n)?
Select a letter to choose an item, <ESC> for the prev menu, 'Q' to quit wizard

16. Press X' to save the changes and exit the wizard. When prompted with "These changes
will take effect immediately... Are you sure (y/n)?", press 'y and ENTER. There is no
need to power up the iNET radio. Note that these settings are saved and you do not need
to reset them when powering up the radio unit again.

17. Press ESC to return to the Main Menu.

18. From the Main Menu, press 'B' to select Network Configuration. This is needed if you
want to set an IP connection to the radio unit (recommended). Ethernet port is needed if
you are using an IP Interface on RTUs and Ethernet port on IP Gateway (MDLC over
IP). In any case, it is recommended that you set it.

19. Next press 'G' for IP Address configuration.

20. Inthe IP Address Configuration Menu, press 'B' to set the Static IP Address to
169.254.0.12.

21. Next press 'C' to set the Static IP subnet mask to 255.255.0.0. It is recommended that all
units having the same AP (Access Point) be on the same subnet mask.

22. Press ESC to return to the Network Configuration Menu.
23. Finally press 'D' and enter the maximum number of remotes. By default this value is 50.

If the AP has more than that, you must change the value.
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24. Your configuration of the AP is complete. Return to the Starting Information screen
(Step 1 above) and repeat all steps with the remote unit. All of the settings/values are the
same.

MDLC over IP Port
iNET radios can be configured to work with the MDLC over IP port on ACE3600 RTUs (see
Configurations 4-7 above.)

MDLC over IP supports:
o |P Gateway 4.xx configured with MDLC over IP over Ethernet port.
e ACE3600 RTU Ethernet port

e ACE3600 RTU RS232 port configured as MDLC over IP over PPP connected to
Standard modem.

When using an RTU with EP Ethernet port, connect the RTU Ethernet port to the INET
Ethernet port. The IP Port should be on the same subnet as the iINET. Its Subnet mask and IP
Gateway should be the same. The rest of the configuration should be the same as an MDLC
over IP port (i.e. configuring the port and setting the appropriate baud rate and Link ID, and
downloading the IP Conversion Table.) The P Conversion Table is needed to communicate
with other RTUs connected over PPP or Ethernet.

The rest of the configuration should be the same as an MDLC over IP port (as above). All IP
settings are obtained dynamically from the modem when connecting to it. The RTU PPP port
should be connected to COM2 on the iNET radio using a computer adapter. The following
describes how to configure INET COM2 modem for PPP.

After configuring the IP Gateway, EPIB for Ethernet, and RTU (for PPP) with MDLC over IP
port, they can all communicate on the iINET network as if they all reside on a LAN. All routing
between them is done via the INET network, and if a LAN is involved, using other routers as
well. Any RTU can communicate with any other RTU or IP Gateway. A single Link ID should
be set for all RTUs/ IP Gateways on these ports.

Note however, that if the MDS radio was connected via External Modem port (serial), or via a
Terminal Server (e.g. Equinox) over serial port, it is a completely different MDLC
link/protocol. A different Link ID should be set in the RTU/IP Gateway when using this
configuration. If both coexist on the same iNET network, each should have its own Link ID
with MDLC network configuration downloaded to all units.

Use the INET radio programming software to program the AP (Access Point) and then the
remote with the following settings.

Note:
o Radio firmware should be 4.4.0 or above.
o |P Address refers to the Ethernet port IP and not the “over the air” IP.

The following shows Access point configuration for MDLC over IP but it is exactly the same
for Remote.
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MDS iNET 900

Starting Information Screen

Device Mode:
Device Name:
Network Name:
IP Address:
Device Status:

Uptime:

Firmware Version:

Hardware Version:

Serial Number:

Access Point
AP Demo Set |
Demo Set |
169.254.0.12
Operational

01 hrs, 51 min
440

1.0.3

1069975

Press 'G' to go to Main Menu

A w0 -

169.254.0.12.

Press 'G' and the Main Menu will be displayed.

Press 'G' for IP Address configuration.

Press 'B' and the Network Configuration Menu will be displayed.

In the IP Address Configuration Menu, press 'B' to set the Static IP Address to

5. Next press 'C' to set the Static IP subnet mask to 255.255.0.0. It is recommended that all
units having the same AP (Access Point) be on the same subnet mask.

Note that the Static (sub)Net Mask and Static IP Gateway addresses should be the same
as those of the IP Gateway and EPIB. Their IP Address should be on the same subnet.
For example 169.254.0.100 for an IP Gateway address of 169.254.0.012 is suitable.

Also note that when using PPP it is recommended to have the IP Address of PPP on the
same subnet, for example 169.254.0.13. See Configuring for PPP below.

6. Press'E'to commit changes. Press ESC to return to the Network Configuration Menu.

7. Finally press 'D' and enter the maximum number of remotes. By default this value is 50.

If the AP has more than that, you must change the value.

21-105




8.

Radio Types and Installation Kits

Your configuration of the AP is complete. Return to the Starting Information screen
(Step 1 above) and repeat all steps with the remote unit. All of the settings/values are the
same.

Configuring for PPP

9.

10.

11.

12.
13.

14.

15.
16.
17.
18.

19.

From the Main Menu, press 'D' and the Serial Gateway Configuration Menu will be
displayed.

Press 'D' to enable COM2 (if not enabled). SPACE to cycle between Enabled and
Disabled. COM2 should be Enabled and COM1 Disabled. Press ENTER once Enabled is
shown.

Press 'E' and the Serial Configuration Wizard will be displayed. This wizard will assist
you in the configuration of your available Serial Data Ports.

Press 'A' to begin the Wizard and the IP Protocol selection menu will appear.

Select the IP Protocol you would like to use. The following modes are supported:

o TCP - to be used as a Terminal Server. (IP Gateway does not support this option.)
e UDP - to be used as External Modem.

e PPP - to be used as PPP port (same as Ethernet).

Press 'C' to select PPP.

The wizard will prompt you to change the value of the IP Address. Press'A' and enter
the Remote IP Address. This is the address that is uniquely assigned to the RTU. It
should be different from the other addresses used in the iNET network and in the LAN (if
connected to LAN).

A good scheme is to add 1 to the Static IP Address set in the Network Configuration
screen above. For example, if the address 169.254.0.12 was assigned to the INET
Ethernet port, the PPP would be assigned 169.254.0.13. Both addresses reside in the
same subnet 255.255.0.0 as was set in the Network Configuration. When using a PPP
port, two IP addresses are set for INET, one for the Ethernet port, and another (on the
same subnet) for PPP. It is recommended to make those addresses consecutive where
possible.

Press 'B' and the Data Baud Rate screen is displayed.
Select the baud rate according to the RTU, e.g. 'D' for 9600.
Next press 'G' to select the 8N1 hardware configuration.

It is recommended to have Hardware Flow Control on the serial port enabled. When
prompted, press 'A' to enable Hardware Flow Control.

When prompted to select the Serial Packet Mode, press 'A' to use the default value
(Seamless Mode.)

The settings for the COM2 Serial Data Port should appear as follows:
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Serial Configuration Wizard

COM2 Serial Data Port

A) Status enabled

B) IP Protocol Point to Point Protocol (PPP)
C) Device IP Address 169.254.0.13

D) Data Baud Rate 9600

E) Configuration 8N1

F) Flow Control enabled

G) Serial Mode Custom

H) Custom Inter-Frame Delay 4

I) Custom Data Buffer Size 64

Select a letter to choose item, <ESC> for the prev menu, 'Q’ to quit wizard

20. Press'X' to save the changes and exit the wizard. There is no need to power up the iINET
radio. Note that these settings are saved and you do not need to reset them when
powering up the radio unit again.

21. From the Serial Gateway Configuration, press ESC to return to the Main Menu.
Your configuration of the PPP is complete.

RTU Configuration
The RTU port is configured using the ACE3600 STS.

Site Configuration
Procedure 21-54 How to Configure the ACE3600 Port for the iINET 900 Radio

In the ACE3600 STS click on the desired site, and open the site view.

2. Inthe Port Tab, click on the on-board or plug-in port through which the RTU will
communicate with the iNET radio.

3. Confirm that the port parameters and data speed are as shown in the screen below.
Note: If the baud rate of the radio is not the default value (9600), the baud rate of the port
should be configured accordingly.

4, Define desired links.

5. Save the changes.
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Media RS-232 :JELink namme; LIME 1 .:l
Operation Mode  Asunc ] Data Speed: [ 9600 Bps]: 9600 Bpz :_!
Connection Type  Esternal modem hd Default routing; [ Mone]: Mone _:i
Connection Mode EMuIti-drap half-duples wathout CD -

Figure 21-81 RTU Site Configuration for iINET Radio— External Modem Port
Port Type Parameters

Media RS-232 :_!E Links._. LIME 1
Operation Mode  Async e Data Speed: [ 9600 Eps 9600 Bps j
Connection Type  PPP |l oINS Semvers i

Connected to gNuII rnadern | NTP Servers |

Figure 21-82 RTU Site Configuration for iNET Radio— MDLC over IP Port
Port Type Parameters

_J Phypsical LJ Lirk. I

Advanced Link Layer
| F'arametEr_ _____ B L Drefault W alle | Z
T to failed BTU every <0:DISABLE 0-30: min [ 3] 3
Periodic check of faled RTU [ Dizable]: Dizable _:l
Default group 1P address; [ 000 0.0oo
et host by name wsing DMS [ Enable]: Enable _:l
FMOLC over [P port number; [ 2002]: 2002
Enable spnc [ Dizable]: Dizable j
Enable rauting on MOLC over P port [ Dizable]: EEJ Dizable _:!
Maotity [P addresz when connecting [ Enable]: Enable j
Check alive timeout [zec] <0-65535: [ 35 300 e
Pall interval [zec) <0-255: [ 105 10
b axirnm fumber of polls <0-255: [ 3] 3
Dizconnect on icmp: retunreach [ Dizable]: Dizable _:l
Dizconnect of idle timeout [zec] <0-655355: [0 0
Dioes modem support abort zequence [ Enable]: Enable -
lgrore CD [ Mewver]: ;When connect T
todem configuration timeout [zec) <1-265: [ 30 30
Reqiztration life time [zec] <0-65535: [0 0 ;I

Figure 21-83 RTU Site Configuration for iINET Radio— MDLC over IP Port
Advanced Link Layer Parameters

IP Conversion Table
Prepare an IP Conversion Table and download it to the RTU. The IP Address of the RTU is the
one assigned by the iNET 900 to the RTU, referred to as Remote IP Address in Configuring for
PPP above. This IP address can be retrieved using the ACE3600 STS SW Diagnostics &
Loggers utility in Device LINLL, level 0.
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Verify that the connection succeeded using the SW Diagnostics & Loggers utility. In Device
LINIL, level 101, make sure that the "State of configuration task" field is set to "connected and
registered”. This may take between 30-60 seconds.
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MDS Radio Installation Kit

The MDS installation kit (V152AK/FLN3853A) enables the user to install the 9810 Spread
Spectrum, 9710A- 900 MHz and 4710 UHF Transceiver radio modems in ACE3600 Remote
Terminal Units (RTU). The kit includes a bracket and cables.

Installation
The MDS radio can be mounted on the ACE3600 RTU as follows:

Procedure 21-55 How to Install the MDS 900 Radio on the Metal Chassis

1. Connect the radio to the bracket provided in the Hardware Kit (#0789971V39 from
FHN7066A) using the four screws, supplied with the bracket. (See Figure 21-84 below.)

Figure 21-84 MDS Radio Mounted on Metal Bracket - Front and Rear View

2. Connect the communication cable (FKN8513A) to the 25-pin connector on the side of the
radio and tighten the screws.
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Insert the DC power cable (FKN8510A) connector into the DC power connector on the
radio.

If the RTU is to be installed inside an enclosure, screw the antenna cable (FKN8509A)
into the antenna connector on the radio. Otherwise, an external antenna can be connected
directly to the antenna connector on the radio.

Mount the bracket (#0789971V39 from FHN7066A) on the RTU chassis above the 1/0
modules, using the four built-in screws. (See Figure 21-85 below.)

Route the antenna cable (FKN8509A) cable through the small wire clamps along the left
side edge of the RTU chassis, according to the placement of the radio on the chassis, as in
Figure 21-85 and Figure 21-86.

Unscrew the nut and locking washer from the N-type connector at the other end of the
antenna cable. Thread the end of the cable through the opening on the bottom of the
enclosure and screw on the nut and locking washer from outside the enclosure.

Connect the other end of the DC power cable (FKN8510A) to the AUX1A/B connector
on the RTU’s power supply module.

Connect the other end of the communication cable (FKN8513A) to the ACE3600 CPU
module port configured for the radio. See RTU Configuration below.

Connect the antenna cable to an external antenna.
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Radio Radio
Bracket
(FHN7066A)

Power Supply  CPU
Figure 21-85 MDS Radio Modem Installed on ACE3600 Chassis

Radio

Antenna
Cable
(FKN8509A)

Power
Cable

gFKN851OA)
ignal

Cable
(FKN8513A)

v+ READ ME FIRST!

Figure 21-86 MDS Radio Modem Installed on ACE3600 Chassis — Cable Connections
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RTU Configuration
The RTU port is configured using the ACE3600 STS as follows:
Procedure 21-56 How to Configure the ACE3600 Port for the MDS Radio
1. Inthe ACE3600 STS click on the desired site, and open the site view.

2. Inthe Port Tab, click on the on-board or plug-in port through which the RTU will
communicate with the MDS radio.

3. Confirm that the port parameters and data speed are as shown in the relevant screen below.
Note: If the baud rate of the radio is not the default value (9600), the baud rate of the port
should be configured accordingly.

4. Define desired links.

5. Save the changes.

edia R5-232 _vJELink narne:; LINE 1 .:l
Operation Mode Bsync hd Data Speed: [ 9600 Bps]: 3600 Bps _:!
Connection Type  Esxternal modem hd Default routing: [ Monel: Maone ;i
Connection Mode  :Muli-drop hal-duples: without C0 -

Figure 21-87 RTU Site Configuration for MDS 9810 Spread Spectrum/4710 UHF Transceiver
Radio— Port Type Parameters

| Media RS-232 jELink name: RaDIo 1 j
Operation Mode  Async * | Zanes..

; Connection Type  External modem E Data Speed: [ 9600 Eps] 9600 Bps j
Connection Mode  MAS [Fladios) hd Default routing: [ Mane]: Maone :j
Type EMuIti-dmp half duplex -

Figure 21-88 RTU Site Configuration for MDS 9710A- 900 MHz Radio— Port Type Parameters
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MTMB800 Radio Installation Kit

The MTMBS800 Installation Kit for ACE3600 (FLN4109A) enables the user to install the
MTMB800 mobile radio in ACE3600 Remote Terminal Units (RTU). Each kit includes a
bracket, adapter, and cables.

Installation
The MTM800 can be mounted on the ACE3600 RTU as follows:

Procedure 21-57 How to Install the MTM800 Radio on the Metal Chassis

1. If you choose to attach the MTMB800 radio to a plug-in port, attach the radio plug-in port
from the installation kit (FLN4109A) to the desired opening on the ACE3600 CPU
module. For instructions on attaching plug-in ports, see Connecting Plug-In Ports to the
CPU Module in the CPU Module chapter above.

2. Connect the 20-pin connector radio signal and power cable (FKN8517A) to the accessory
connector on the radio. (See Figure 21-89 and Figure 21-90.)

Radio Accessory
Connector

Mounting Screws

(0387839V/89) Power

Connector

Radio
Bracket
(FHNG6894A)

l

Figure 21-89 MTM800 Radio and Metal Bracket
3. Connect the end of the power cable (FKN8517A) to the radio’s power connector. (See

Figure 21-89 and Figure 21-90.) Connect the other end of the power cable to the AUX1A
or AUX1B connector on the ACE3600 RTU Power Supply unit. (See Figure 21-91.)
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Communication
Cable

Radio Accessory
Connector

Radio Powe Power Cable

Connector FKN8517A
Radio — = Antenna
Adapter

/ Connector

Figure 21-90 MTM800 Radio Cable Connections

4. Connect the communication cable (FKN8516A) to the end of the power and signal cable
using the attached screws (FKN8517A). (See Figure 21-90.) Place one Fair-Rite soft ferrite
(#7683477X01 from the supplied ferrite kit FHN7007A) on the cable near the bottom of
the CPU door, loop the cable one turn around it, and clamp the ferrite on the cable.
Connect the other end of the communication cable to the plug-in port of the ACE3600
CPU.

5. Mount the MTMB800 radio onto the metal bracket (#0789422V45) using the two supplied
radio mounting screws from kit FHNG6894A, # 0387839V89 on the top and bottom of the
radio. (See Figure 21-89, Figure 21-90 and Figure 21-91.)

6. Connect the antenna cable (FKN8430A/FKN8429A") to the antenna adapter connector on
the radio and to the opening on the bottom of the ACE3600 housing using the appropriate
bushing. (See Figure 21-91.) Mount the complex (bracket and radio) on the RTU chassis
above the CPU and I/0 modules, using the four built-in screws. (See Figure 21-91.)

Antenna Cable provided may be either FKN8429A (with UHF connector plus antenna adapter
5871143Y01) or FKN8430A.
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Power Cable Radio Mounting Screws Metal Bracket
(FKN8517A) (#0387839Vv89) FHNG6894A)

Antenna Cable MTMS800
(FKN8430A/ Radio
FKN8429A)

Power Supply Communication

Cable
(FKN8516A)

CPU
Figure 21-91 MTM800 Radio Installed on ACE3600 Chassis

RTU Port Configuration for the MTM800 Radio
To enable MDLC communication using MTM800 radios (for packet data only), use the
ACE3600 STS site configuration utility to configure the ACE3600 RTU plug-in port
connected to the radio.

The figure below shows the port configuration and advanced parameter configuration.
Although this shows Port P11, the same values can be applied to other serial or plug-in ports,
where relevant.

Port Type
Procedure 21-58 How to Configure the ACE3600 Port for the MTM800 Radio

1. Inthe ACE3600 STS, click on the desired site, and open the site view.

2. Inthe Port Tab, click on the on-board or plug-in port through which the RTU will
communicate with the MTMB800 radio.

3. Confirm that the port parameters and data speed are as shown in the screen below.
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PlI1  Media R5-232 j Linkz... LIME 2
| Dperation Mode  Asunc :j Data zpeed: [ 9600 Bp: 9600 Bpz ;l
| Connection Type  PPP _v_i DM5 Servers i
| Connected to TETRA LE MTE Servers |
Pratocaols...

Figure 21-92 RTU Site Configuration for MTM800 Radio — Port Type Parameters

4. Define desired links.

5. If you plan to synchronize the RTU time using an NTP server, use a DNS server, or use
third party protocols, specify these with the relevant information for your system.

6. Save the changes.

Advanced Parameter Configuration
The STS provides default settings for advanced port parameters for use with the MTM800.
These settings should be used.

Programming the MTM800 Radio using CPS
Before connecting a MTMB800 radio to an ACE3600 RTU, the radio should be programmed as
necessary for packet data. For this purpose, use the CPS which can be ordered with the radio
or bring the radio to the Motorola Service Center.
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Mounting the ACE3600 Radios on a Wall

ACE3600 radios can be mounted on a wall near the ACE3600 frame/housing, using a special
metal bracket. This bracket is part of the specific radio installation kit and must be ordered.

223 145
80 80
A A
)
© ©—
0 L0
Jac P/N:0789422V45 A N P/N:0789422Vv4
o P 00
~ i
i
© ©
250 ]
CM/EM/GM/CDM750 Bracket XTL5000/XTL2500 Bracket
74
o °© O} o
9 O
© ©
O (@]

GP/HT/PRO Bracket
Figure 21-93 Radio Wall Mount Brackets

Procedure 21-59 How to Mount a Radio on a Wall

The following installation procedure should be followed to install radios on a wall near the
ACE3600 frame. A special wall mount bracket is provided with the radio installation Kkit,
which can be ordered separately from the frame. Allow extra space around the bracket for the
radio and wires.

1. Drill four holes in the wall at the horizontal and vertical distances (in mm) shown in
Figure 21-93 for the desired radio wall mount bracket, at the desired angle/orientation.

2. Place the bracket on the wall, lining up the bracket holes with the drilled holes.
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3. Insert four M3 Phillips 10mm screws (not supplied) into the holes and tighten with a
screwdriver to secure the bracket firmly against the wall.

4.  Attach the radio to the bracket using the supplied screws.
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ACE3600 Radio Types

A\

In order to prevent overheating of the
radio and degradation of radio
performance, the radio should not exceed
operating duty factors of 30%
transmission and 70% receive mode.

Note that the operating temperature
range of ACE3600 RTU models that
include aradio is from -30 °C to +60 °C (-
22 °F to +140 °F). (The operating
temperature range of the ACE3600 RTU
models without a radio is from -40 °C to
+70 °C (40 °F to +158 °F)).

CAUTION

A\

MISES EN GARDE

Afin d'éviter la surchauffe et une
performance réduite de la radio, cette
derniére ne peut excéder des facteurs de
fonctionnement de 30 % en mode
transmission et de 70 % en mode
réception.

Notez que la température de
fonctionnement des modéles RTU
ACE3600 dotés d'une radio est de -30 °C
a 60 °C (-22 °F & 140 °F). (La température
de fonctionnement des modéles RTU
ACE3600 sans radio est de -40°C a 70 °C
(-40 °F a 158 °F).

The ACE3600 RTU supports conventional, analog trunked radios and digital trunked radios. It
also supports data radios and various wireless modems. Conventional and analog trunked
radios are connected to a plug-in radio modem port. Digital trunked radios and wireless
modems are connected to an RS232 port. For information on configuring CPU ports for
various radios/modems, see the ACE3600 STS User Guide. For information on IP
communications over such modems, see the ACE3600 STS Advanced Features manual.

The following conventional/trunked mobile analog and digital radios and conventional portable
analog and digital radios can be used with the ACE3600 RTU:

Analog Motorola

Digital Motorola Third Party Radios

Radios Radios
Trunked XTL5000 /XTL2500 XTL5000/XTL2500
XTS2500
MTM800
APX 6500L.i APX 6500Li
Conventional CM200/CM140/EM200/ MDS 9810/MDS 4710/
GM3188 MDS 9710

“ XTL5000 Radio with O5 Control Head is not available.
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GP320/GP328/HT750/ TransNET 900™ ™
PRO5150 OEM
CDM750 iINET 900™
XTL500/XTL2500
APX 6500Li APX 6500Li
MotoTrbo XPR4350/XPR4380/

DM3400/ XiR

M8220/DGM4100
XPR5350/XPR5380/DM  XPR5350/XPR5380/D
4400/XiR M4400/XiR
M8620/DGM5000 M8620/DGM5000

For complete radio specifications such as modulations, standards, Tx power output, Rx
sensitivity, supply voltage, and power consumption, see the specific radio owner’s manual.
Please note that third party radios are not provided with the RTUs.

The following table lists all the ACE3600 models that include radios.

Conventional VHF Radio

ACE3600 Model

ACE3600 for CM200/CM140/EM200/GM3188 VHF F7573A
ACE3600 with CDM750 136-174 MHz F7563A
ACE3600 for HT750/GP320/GP328 /PRO5150 VHF F7553A
Conventional UHF Radio

ACE3600 for CM200/CM140/EM200/GM3188 UHF F7574A
ACE3600 with CDM750 403-512 MHz F7564A
ACE3600 for HT750/GP320/GP328 /PRO5150 UHF F7554A
Trunked VHF Radio

ACE3600 with XTL2500 136-174 MHz Analog F7533A
ACE3600 with XTL2500 136-174 MHz Digital F7593A
ACE3600 with XTS2500 136-174 MHz Digital F7543A
Trunked UHF Radio

ACE3600 with XTL2500 380-520 MHz Analog F7534A
ACE3600 with XTL2500 380-520 MHz Digital F7594A
ACE3600 with XTS2500 380-520 MHz Digital F7544A

“ TransNET 900 and iNET 900 are trademarks of GE MDS.
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Trunked 800MHz Radio

ACE3600 with XTL2500 800MHz Analog F7538A
ACE3600 with XTL2500 800MHz Digital F7598A
ACE3600 with XTS2500 800 MHz Digital F7548A

MotoTrbo Digital Mobile Radio

ACE3600 for XPR4350/DM3400/XiR M8220/DGM4100 VHF F7583A

ACE3600 for XPR4350/DM3400/XiR M8220/DGM4100 UHF F7584A

ACE3600 for XPR4380 800/900 MHz F7588A

MotoTrbo Analog Mobile Radio

ACE3600 for XPR5350/DM4400/XiR M8620/DGM5000 VHF

ACE3600 for XPR5350/ DM4400/XiR M8620/DGM5000 UHF

ACE3600 for XPR5380 800/900 MHz.

APX 6500Li Digital Mobile Radio

APX 6500Li VHF for ACE3600 VAO00217AA
APX 6500Li UHF-L for ACE3600 VA00220AA
APX 6500Li UHF-H for ACE3600 VA00222AA
APX 6500Li 700/800 for ACE3600 VAO00224AA
APX 6500Li Analog Mobile Radio

APX 6500Li VHF for ACE3600 VA00216AA
APX 6500Li UHF-L for ACE3600 VA00219AA
APX 6500Li UHF-H for ACE3600 VAQ00221AA
APX 6500Li 700/800 for ACE3600 VAO00223AA

For a list of the radio models and regional options for the CM/EM/GM radios, see CM/EM/GM
Radio Models and Regional Options for ACE3600 below. For a list of the radio models and
regional options for the GP/HT/PRO radios, see GP/HT/PRO Radio Models and Regional
Options for ACE3600 below. For a list of the regional options for the MotoTrbo radios, see
XPR4350/XPR4380/DM3400/XiR M8220/DGM4100 Options for ACE3600 and
XPR5350/XPR5380 below. For a list of models and options for the APX 6500L.i radios, see
APX 6500Li Radio Models and Options for ACE3600.

IMPORTANT: F7509A radio options may not be shipped to European Union (EU) countries.
The installer must confirm that there are no emissions or harmful interference to the spectrum
due integrating the radio into this model.

The radios in the models listed in the table above are installed on the RTU using the radio
installation kits described below.
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Radio Installation Kits
The following radio installation Kits enable the user to install a radio in the ACE3600 RTU.

Option/Kit
Analog CDM750 V143AH/
Conventional FLN3638A
Mobile Radios
NA EMEA APAC LA
CM200 CM140 GM3188 EM200 V148AC/
FLN3635A
APX6500Li VAO00239AA/
FLNO114A
Digital MDS 9810, MDS 4710, MDS 9710 V152AK/
Conventional FLN3853A
Mobile Radios
TransNET 900 OEM VAO00225AA/
FLN3852A
iINET 900 V680AH/
FLN3854A
NA EMEA APAC LA
APX6500Li VAO00234AA/
FLN1072A
Conventional NA EMEA APAC LA
Portable Radios
HT750 GP320 GP328 PRO5150 V154AE/
FLN3637A
Analog Trunking XTL5000/XTL2500 V157AB/
Mobile Radios FLN3640A
NA EMEA APAC LA
APX6500Li VAO00239AA/
FLNO114A
Digital Trunking XTL5000/XTL2500 V681AT/
Mobile Radios FLN3649A
XTS2500 V156AG/
FLN3814A
MTM800 FLN4109A
APX 6500Li VAOQ00125AA/
FLN1072A
MotoTrbo NA EMEA APAC LA
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Mobile Radios  xpRr4350/ DM3400 XiR DGM4100 V682AF/
XPR4380 M8220 FLN4102A
XPR5350/ DM4400 XiR DGM5000  Analog:
XPR5380 M8620 VA00242AA
Digital:
VAO00240AA
Connect Plus:
VA00241AA

For instructions on mounting the radio on the ACE3600 frame, see the desired installation
instructions below.

For general instructions on mounting a radio on the wall, see Mounting the ACE3600 Radios
on a Wall below.

Note: A TORX screwdriver is required for the installation Kits.
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XTL5000/XTL2500 Radio Installation Kit

The XTL5000/XTL2500 radio installation kit (ACE3600 option V681AT or V157AB) enables
the user to install the XTL5000/XTL2500 radio in ACE3600 Remote Terminal Units (RTU).
The ACE3600 can use the XTL5000/XTL2500 in two operation modes, depending on the
system used.

e Digital mode (ACE3600 option V681AT) - suitable for Astro 6.x/7.x system trunked
ASTRO IV&D only

e Analog mode (ACE3600 option V157AB) - suitable for SmartNet 3.x system or Astro
4.x system (on the analog part only)

The following hardware and firmware are required:

e Radio firmware version 6.3E and above for digital trunked ASTRO IV&D. (For 6.3E,
HOST R04.51.01 DSP R04.50.00; for 6.5 HOST R05.00.00 and DSP R05.00.00)

e Radio firmware version 6.5E and above for analog trunked system (DSP version
R06.00.00 for radio firmware R06.01.00)

e ASTRO Infrastructure version SR6.3 and above for trunked ASTRO IV&D
e Smartnet version 3.x or Astro version 4.x for analog trunked system
e ACE3600 firmware 10.00 and above
e ACE3600 System Tools Suite (STS) version 10.50 and above
The FLN3649A/FLN3640A installation kits include a bracket, cables, and screws.

IMPORTANT: The XTL5000/XTL2500 radio control head must be radio option O5 for
revolving power button control head.

Installation
The XTL5000/XTL2500 radio can be mounted on the ACE3600 RTU using the metal bracket
and cables as follows:

Procedure 21-1 How to Install the XTL5000/XTL2500 Radio on the Metal Chassis

1.  Attach the radio plug-in port from the installation kit (FLN3696A) to the desired opening
on the ACE3600 CPU module. For instructions on attaching plug-in ports, see
Connecting Plug-In Ports to the CPU Module in the CPU Module chapter above.

2. Attach the XTL5000/XTL2500 radio to the metal bracket (#0789422V41 from
FHNG6895A) using the four supplied radio screws (#0310906A67), two on each side.
(See Figure 21-1.) The wider side of the bracket should be on the right side of the radio
(closer to the knobs.)

3. Connect the 26-pin connector of the signal cable (FKN8432A for digital mode or
FKNB8438A for analog mode) to the Accessory connector on the radio. In analog mode
only, place one Fair-Rite soft ferrite (#7683477X01 from the supplied ferrite kit
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FHN7007A) on the signal cable (FKN8438A) near the bottom of the CPU door, loop the
cable one turn around it, and clamp the ferrite on the cable.

Connect the other end of the communication cable to the ACE3600 CPU module port
configured for the radio. (See Figure 21-2 and Figure 21-4.) For digital mode use any of
the serial on-board or plug-in ports. For analog mode only the plug-in ports may be used.
See RTU Port Configuration for the Astro IV&D Digital Radio and RTU Port
Configuration for the Analog Trunked Radio below.

4.  Connect the DC power cable (FKN8436A) to the Power connector on the radio and the
free red wire to the ignition pin on the FKN8432A/FKNB8438A cable. Connect the
opposite end of the power cable to the AUX2A or AUX2B connector on the ACE3600
power supply unit. (See Figure 21-2 and Figure 21-4.)

XTL5000/ Radio
XTL2500 Mounting

Radio \ Screws

(#031096A67)

Radio Mounting Radio
Screws Bracket
(#0310906A67) (#0789422Vv41)

Figure 21-1 XTL5000/XTL2500 Radio and Metal Bracket
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Radio Antenna Radio Power  Radio Accessory
Connector Connector Connector

Antenna Cable
(FKN8429A

Power Cable
(FKN8436A)

Signal Cable
(FKNB8432A/
FKN8438A)

Figure 21-2 XTL5000/XTL2500 Radio Cable Connections — Rear View

5. Mount the bracket on the RTU chassis above the CPU and 1/0 modules, using the four
built-in screws. (See Figure 21-4.) The wider side of the bracket is attached to the
chassis.

6.  Connect the antenna cable (FKN8429A) to the Antenna connector on the radio. Run the
cable through the small white clips along the edge of the chassis and attach the connector
to the opening on the bottom of the ACE3600 RTU housing. (See Figure 21-2 and

Figure 21-4.)

_ Bracket
Radio _ Mounting
Bracket = Screws
(#0789422Vv41)

Figure 21-3 XTL5000/XTL2500 Radio Bracket with Four Bracket Mounting Screws
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Radio Radio Radio Mounting Radio
Bracket Screws
(#0789422V41) (#0310906A67)

Power Antenna Cable

Cable (FKNB429A)
(FKN8436A : “

Signal

Cable

(FKN8432A/
FKN8438A)

Power Supply CPU Antenna Cable
N-Type Connector
Figure 21-4 XTL5000/XTL2500 Radio Installed on ACE3600 Chassis

RTU Port Configuration for the Astro IV&D Digital Radio
To enable MDLC communication using Astro XTL5000/XTL2500 radios, use the ACE3600
STS site configuration utility to configure the ACE3600 RTU port connected to the radio. For
more information, refer to the IP Communications chapter of the ACE3600 STS Advanced
Features manual.

The following figures show the port configuration and advanced parameter configuration.
Although these show Port SI1, the same values can be applied to other ports, where relevant.
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Astro IV&D Digital Radio)

Procedure 21-2 How to Configure the ACE3600 Port for the Astro IV&D Digital Radio

1. Inthe ACE3600 STS click on the desired site, and open the site view.
2. Inthe Port Tab, click on the on-board or plug-in port through which the RTU will
communicate with the XTL5000/XTL2500 radio.
3. Confirm that the port parameters and data speed are as shown in the screen below.
4.  Define desired links.
5. If you plan to synchronize the RTU time from the Front End Processor (FIU) in the
Customer Enterprise Network (CEN), specify the IP address of the FIU in the NTP field.
This IP address information is provided by your ASTRO IV&D system operator.
6.  Save the changes.
M edia R5-232 = [FCinks.. LINE 1
.Dperation tMode  Aspnc = Data Speed: [ 9600 Bpz]: 9600 Eps j
| Connection Type ~ PPP * || DNS server IP addresses [up to 3)
| Connected to ASTRO WD A nte

Figure 21-5 RTU Site Configuration for MDLC over ASTRO IV&D — Port Type Parameters

Advanced Parameter Configuration (for Astro 1V&D Digital Radio)

:-; Advanced Configuration - PI2 x|
__J Phyzical __] [}
Advanced Link Layer
Farameter | Default Walue |T
Dizconnect on icmp:netunreach [ Disable]: Dizable j_
Does modem suppart abort sequence [ Enable]: Enable j
lgnore CD [ Always]: Always L‘
Get Radio Status Sample Time [sec) <0-255: [ 10 10
Modem configuration timeout [sec) <1-255 [ 30% a0
Feqistration life time [sec] <0-65535: [ 28a00]: 28800
Contest activate radio [ Enable]: Enable j
SHMFP Agent Port Mumber <0-65535: [ 161]: 161
SHMP Trap Port Murnber <0-65535; [ 162 162
SHMP Socket imeout (sec] <0-255: [ 0% 10
Fadio context activation timeout [sec) <0-255> [ 30% an
Packet Data Status MIE MName J.3E61.41.161.3.630.21.1.1 j
ok Cancel Restore Defaults |
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Generally no other changes are required to Advanced Physical or Link Layer parameters. For
information on these parameters, see the MDLC over IP chapter of the ACE3600 STS
Advanced Features manual.

Procedure 21-3 How to Configure the Advanced Parameters of the ACE3600 Port for the Astro
IV&D Digital Radio

1. (ASTRO System 6.3-6.5 only) Make sure that the Advanced Link parameter
Registration life time to 28800 seconds (default) in order to restart the radio periodically.

2. Ifany changes are required, click on the appropriate screen in the Port Tab.

3. Change the settings as necessary.
Note: The Default Group ID Address should be left 000.000.000. The actual values will
be read by the RTU from the radio upon connection.

4.  Save any changes.
5.  Save the project.
6. Download the site configuration to the ACE3600 RTU.

IP Conversion Table (for Astro 1V&D Digital Radio)
Prepare an IP conversion table if the RTU must communicate with another RTU or an IP
Gateway. In the IP conversion table, specify the IP address of each RTU port (site ID + link
ID). This IP address is assigned by the infrastructure operator.

Note that an IP address is obtained from the radio once it is connected to the RTU port over
PPP. The IP address obtained from the radio is not the real IP address set by the infrastructure,
but rather a dummy address. This dummy is configured in the radio via the CPS Mobile
Computer IP address parameter (by default 192.168.128.2).

When device LINXL level 0 is retrieved using the ACE3600 STS Software Diagnostics tool,
the IP Address displayed is this dummy address and not the actual IP address assigned by the
infrastructure operator.

It is recommended to create two IP conversion tables:

1. The first is downloaded to the FIU or IP Gateway on the LAN and includes the site and
IP information for each RTU.

2.  The second is downloaded to all RTUs which are connected to the infrastructure with
ASTRO IV&D radios, and includes the site and IP information for the FIU and IP
Gateway.

For detailed instructions on preparing the IP conversion table, refer to the IP Communications
chapter of the ACE3600 STS Advanced Features manual.

Programming the Astro IV&D Digital Radio using CPS
The XTL5000/XTL2500 radio is programmed for ACE3600 in the factory and is ready for
ASTRO IV&D communication. For user programming of site-specific parameters, the radio
should be brought to the Motorola Service Center.
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Radio Connections
To program the XTL5000/XTL2500 radio with Customer Programming Software (CPS), the
radio must be connected to a PC.

Procedure 21-4 How to Connect the XTL5000/XTL2500 Radio to the CPS

1.

2.

Connect one end of the programming cable (HKN6155) to the microphone connector on
the front of the radio. This cable is not supplied and must be ordered separately.

Connect the other end to the serial port of a PC on which the ASTRO CPS software
(RVN4185) is installed.

Radio Disassembly
If the XTL5000/XTL2500 radio is to be programmed outside of the ACE3600 housing,
disassemble the radio as follows:

Procedure 21-5 How to Disassemble the XTL5000/XTL2500 Radio from the ACE3600 Metal

Chassis

1.  Disconnect the antenna cable (FKN8429A) from the Antenna connector on the radio.

2. Remove the radio/bracket unit from the RTU chassis by unscrewing the four built-in
SCrews.

3. Disconnect the DC power cable (FKN8436A) from the Power connector on the radio.

4.  Disconnect the 26-pin connector of the signal cable (FKN8432A/FKN8438A) from the
Accessory connector on the radio.

5. Detach the metal bracket (#0789422V41 from FHN6895A) by unscrewing the four radio
screws (#0310906A67), two on each side. (See Figure 21-1.)

6.  Take the radio to a laboratory for programming, as described in CPS Programming

Settings below.

CPS Programming Settings
Before programming the radio, read the codeplug file from the radio and save it to your PC
using the File >Read Device command in the CPS (R04.01.01 for radio firmware 6.3E;
R05.00.00 for firmware 6.5). Open the codeplug file in the CPS and set the parameters as
follows.

Procedure 21-6 How to Program the XTL5000/XTL2500 Digital Radio

1.

In the CPS, click on the codeplug in the tree view to view and select the items below or
select them from the Feature menu.

Under Radio Configuration, double-click on Radio Wide.

a.  Inthe Transmit Power Levels tab, reduce the radio power level to low: Change
TX Power Level Low for Freq. Range A from 16.5 to 10. (Range A 700MHz
UHF and VHF).

1) Change TX Power Level Low for Freq. Range B from 19.0 to 10. (Range B
800MHz and UHFR2 (470-520MHz).
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2) Change TX Power Level High for Freq. Range A from 33.0 to 15.
3) Change TX Power Level High for Freq. Range B from 38.5 to 15.

In the General tab, set the Out of Range Indicator and Imbalanced Coverage
Indicator to Alert & Display.

(Recommended) In the Data tab, enable SNMP Traps. (You can disable it, but
the RTU will only detect a loss of context activation the next time it polls the
radio (every 10 seconds by default).

(Optional) Specify the Mobile Computer IP address. This is the dummy IP
address assigned to the RTU by the radio (by default it is 192.168.128.2). For
each radio, it is recommended to change the last digit in the Mobile Computer IP
address (e.g. to the Unit ID in Trunking systems.)

(CPS R05.00.00 only) In the Advanced tab, make sure that "MOSCAD Data
Enable" is not enabled (not checked.) (For IV&D only. For communication over
analog ASTRO Trunking, leave it enabled.) Set Extended DEK to Enable and
Ignition Switch to Soft Power Off.

3. Double-click on NAT List -> NAT List Entry 1.

a.

Add an entry to the NAT List:

1) WAN port = MDLC over IP port number (e.g. 2002)

2) LAN port = MDLC over IP port number (e.g. 2002)

3) Static NAT IP Address = Mobile Computer IP Address (e.g. 192.168.128.2).
4) The Mobile Computer address should match the Mobile Computer IP Address

assigned on the Radio Configuration>Radio Wide>Data tab in Step 2 above.

4. Double-click on Trunking ->Trunking System ->Trunking System 1.

a.

In the General tab, set the Type to ASTRO 25. If the proper system key was
loaded, the System Key field should already be enabled.

Set the ASTRO 25 Home System ID, Home WACN ID and Unit ID to values
obtained from the radio system administrator.

Under Coverage Type, set the type to SmartZone.
In the Astro 25 Channel ID tab, enable the first channel.

In the 700/800 Astro 25 Control Channels tab (700_800 or OBT depending on
the band), enter the control channels with which the data subscriber should be
able to affiliate. Consult your radio system administrator for the list of control
channels.

In the Data tab, enable Packet Data Capable System (PDS), and Terminal Data
and disable (uncheck) Rx Voice Interrupts Data.

5. Double-click on Trunking ->Trunking Personality ->Trunking Personality 1.

21-13



Radio Types and Installation Kits
a.  Inthe General tab, set the Protocol Type to ASTRO 25 and set the System & 1D
to 1.

b.  Inthe 700/800 Failsoft tab, data only subscribers should set Failsoft Type to
disabled. (There is no data service unless the subscriber is affiliated to a wide-
area trunking site.)

c. Inthe Talkgroup tab, set the radio talkgroup value in hexadecimal. Consult your
radio system administrator for the talkgroup information.

d.  (Recommended) In the Preferred Sites tab, set the status of the first record to
None. (This means that data only subscribers are not locked into preferred sites.)

6.  Double-click on Zone Channel Assignment ->Zone Channel Assignment.
a.  Inthe Zone tab, set the Zone to the desired zone name (e.g. ZONEL).

b.  Inthe Channels tab, set the Channel to the name which will be displayed on the
radio screen (if the radio is Model Il or I11).

c.  Select the Personality type of that channel.
d.  Specify the Personality # of that channel.
e.  Specify the Talkgroup # of that channel.

7. From the Tools menu, select the Change Control Head command. Make sure the Control
Head Type is set to O5(M5) for new models and to W4 for old models, and click OK.

8.  From the File Menu, select Save to save changes to the radio.

9.  From the File Menu, select Write Device to download the configuration to the radio.

Infrastructure Configuration for the Astro IV&D Digital Radio
In order for the ACE3600 RTU to communicate over the ASTRO IV&D infrastructure (6.4 or
later) using the XTL5000/XTL2500 digital radio, the infrastructure must be properly
configured using the UCM (User Configuration Manager) tool.

Note: If configuring a border router or any firewall within the CEN (Customer Enterprise
network), make sure that the ACE3600’s MDLC over IP UDP port number 2002 is enabled for
inbound and outbound messages.

Note: In the UCM Radio User Data Settings tab, be sure to set the IP address as Static, to
enable Generate ICMP and Source Address Checking, and the Ready timer set to 10 seconds.

RTU Port Configuration for the Analog Trunked Radio
To enable MDLC communication using Astro XTL5000/XTL2500 radios, use the ACE3600
STS site configuration utility to configure the ACE3600 RTU port (either on-board serial or
plug-in port) connected to the radio. For more information, refer to the IP Communications
chapter of the ACE3600 STS Advanced Features manual.
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Port Type (for Analog Trunked Radio)
Procedure 21-7 How to Configure the ACE3600 Port for the Astro IV&D Analog Radio

1. Inthe ACE3600 STS click on the desired site, and open the site view.

2. Inthe Port Tab, click on the plug-in port through which the RTU will communicate with
the XTL5000/XTL2500 radio.

3. Set the port parameters as shown in the screen below. The Trunk system parameter
should reflect the type of trunking system (e.g. SmartNet, SmartZone.)
Note: XTL2500 trunking mode supports DPSK modulation only.

4.  Save the changes.

Pi1 | Media Radio v_"Link name; RaDio 1 ;‘
| Radio System Trurking - EIData speed: [ 1200 Bps]: 1200Bps :J
| Radio Tvpe #TL 25005000 Trunked Analog j Crefault routing: [ Mone]: Mane _vJ

Trunk, system Smnarthlet Ll
todem DPSE. _j

Figure 21-7 RTU Site Configuration for MDLC over
Analog Trunked System — Port Type Parameters

Port Type (for Analog Conventional Radio)
Procedure 21-8 How to Configure the ACE3600 Port for the Astro IV&D Analog Convetional
Radio

1. In the ACE3600 STS click on the desired site, and open the site view.

2. Inthe Port Tab, click on the plug-in port through which the RTU will communicate with
the XTL5000/XTL2500 radio.

3. Set the port parameters as shown in the screen below.
Note: XTL2500 trunking mode supports DPSK modulation only.

4.  Save the changes.

PI1 M edia " Radio  [[Cirk hame: RaDIo 1 ‘v_'!
|Radio System Conventional |1 Zanes.
Radio Type EGeneraI radio . [ ata speed: [ 1200 Bps] 1200 Bpz _j
|Maw no. of repeaters No repeater LI [ efault routing: [ Mone]: Haone -vJ
b adem DPSE j

Figure 21-8 RTU Site Configuration for MDLC over
Analog Conventional System — Port Type Parameters

Programming the XTL5000/XTL2500 Analog Trunked and Conventional Radio using CPS
The XTL5000/XTL2500 radio is programmed for ACE3600 in the factory and is ready for
analog trunked/conventional communication. For user programming of site-specific
parameters, the radio should be brought to the Motorola Service Center.
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Radio Connections
Follow the Radio Connections instructions described under Programming the Astro IV&D
Digital Radio using CPS above.

Radio Disassembly
Follow the Radio Disassembly instructions described under Programming the Astro IV&D
Digital Radio using CPS above.

CPS Programming Settings
Before programming the radio, read the codeplug file from the radio and save it to your PC
using the File >Read Device command in the CPS (DSP version R06.00.00 for radio firmware
R06.01.00.) Open the codeplug file in the CPS and set the parameters as follows.

Procedure 21-9 How to Program the XTL5000/XTL2500 Analog Radio

1. Inthe CPS, click on the codeplug in the tree view to view and select the items below or
select them from the Feature menu.

2. Under Radio Configuration, double-click on Radio Wide.

a.  Inthe Transmit Power Levels tab, reduce the radio power level to low: Change
TX Power Level Low for Freq. Range A from 28.0 to 10.

1) Change TX Power Level High for Freq. Range A from 53.5 to 15.

b. In the Advanced tab, make sure that "MOSCAD Data Enable" is enabled. Set
Extended DEK to Enable and Ignition Switch to Soft Power Off.

c.  Inthe Time Out Timer tab, make sure the Time # is set to 3 (for 60 sec).
3. Double-click on Controls.
a.  Click on Control Head.
b.  Make sure the Control Head is O5(M5) for new models and W4 for old models.
c.  Click on Radio VIP.
1) Set VIP In for VIP 1, VIP 2, and VIP 3 to Blank.
2) Set VIP Out for VIP 1 to MOSCAD CG.
3) Set VIP Out for VIP 2 to MOSCAD TXE/CM.
4) Set VIP Out for VIP 3 to NULL.
4.  Double-click on Conventional ->Conventional Personality -> Conventional Personality 1.
a.  Inthe Rx Options tab, set Unmute/Mute Type to UnMute, Or Mute.
b.  Set Rx Voice/Signal Type to Non-Astro.
c.  Enable (check) Rx Emphasis and Busy LED.

d. Inthe Tx Options tab, make sure that the Time Out Timer is set to 3 (for 60 sec).
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Set Tx Voice/Signal Type to Non-Astro.

Set Transmit Power Level to High.

5. Double-click on Trunking ->Trunking System ->Trunking System 1 (for trunked only.)

a.

h.

In the General tab, if the proper system key was loaded, the System Key field
should already be enabled.

Set the Type to I1.

Set the Type Il System ID, and Connect Tone to values obtained from the radio
system administrator for the site.

Under Coverage Type, set the type to Disabled.

In the Type 1l tab, set the Individual ID to the value obtained from the radio
system administrator for the site.

Set the Affiliation type to Automatic.

In the Channel Assignment tab, enter the Rx and Tx channel ranges. Consult
your radio system administrator for the list of values.

In the OBT Control Channels tab, set the RX Frequency and TX Frequency of
each control channel with which the data subscriber should be able to affiliate.
Consult your radio system administrator for the list of control channels.

6.  Double-click on Trunking ->Trunking Personality ->Trunking Personality 1 (for trunked

only.)

a.

b.

In the General tab, set the Protocol Type to Il and set the System ID to the value
obtained from the radio system administrator for the site. Make sure that the
Time Out Timer is set to 3 (for 60 sec). Check that the Type Il Individual ID is
set to the value obtained from the radio system administrator for the site.

In the Talkgroup tab, set the radio talkgroup value in hexadecimal. Consult your
radio system administrator for the talkgroup information. (Note: Talkgroup for
voice in analog trunking is the same for voice and data on analog trunk.

7. From the File Menu, select Save to save changes to the radio.

8.  From the File Menu, select Write Device to download the configuration to the radio.

XTL5000/XTL2500 Radio Models and Options for ACE3600
The XTL5000/XTL2500 radio installation kit is used with one of the following XTL5000/
XTL2500 radios:

Description Nomenclature Band
XTL5000 Mobile 10-35 W, 764-870 MHz M20URS9PW1 N 764 - 870 MHz
XTL5000 UHF R1 Mobile 10-40 W 380-470 M20QSS9PW1 N 380-470 MHz
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Description Nomenclature Band

XTL5000 UHF R2 450-520 MHz 10-45 W M20SSS9PW1 N 450-520 MHz
XTL5000 VHF Mobile 10-50 W 136-174 MHz M20KSS9PW1 N 136-174 MHz
XTL2500 Mobile 10-35 W, 764-870 MHz M21URM9PWIN | 764-870 MHz
XTL2500 Mobile 10-40 W, 380-470 MHz M21QSM9PW1 N | 380-470 MHz
XTL2500 Mobile 10-45 W, 450-520 MHz M21SSM9PW1 N | 450-520 MHz
XTL2500 Mobile 10-50 W, 136-174 MHz M21KSM9PW1 N | 136-174 MHz

All of the following options may be ordered with the XTL2500 radio:

Option Name Option Number
ADD: O5 CONTROL HEAD G442
ADD: NO MICROPHONE NEEDED G90
ENH: SOFTWARE ASTRO DIGITAL CAI OPERATION G806
ENH: ASTRO PROJECT 25 TRUNKING SOFTWARE G361
ADD: CONTROL HEAD SOFTWARE, 05 G444
ENH: SMARTZONE OPERATION G51
ENH: RS232 PACKET DATA INTERFACE W947
ADD: DASH MOUNT G66
ADD: NO SPEAKER G142
ADD: NO ANTENNA G89
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XTS2500 Radio Installation Kit

The XTS2500 radio installation kit (ACE3600 option V156AG or kit FLN3814A) enables the
user to install the XTS2500 radio in ACE3600 Remote Terminal Units (RTU). The RTU can
use the XTS2500 in digital mode to communicate over the ASTRO 6.x/7.x system. The
following hardware and firmware are required:

e Radio firmware version 6.4 and above for trunked IV&D
e ASTRO Infrastructure version SR6.5 and above for trunked IV&D
e ACE3600 firmware 10.00 and above
e ACE3600 System Tools Suite (STS) version 10.50 and above
The installation kit includes brackets, cables, screws and installation instructions.

After the XTS2500 radio is installed in the RTU, the RTU port is configured, the IP address
information is downloaded, the radio is context activated and finally, communication from the
RTU over the air is verified. For more information on MDLC over ASTRO IV&D (Integrated
Voice & Data), refer to the MDLC over IP chapter of the ACE3600 STS Advanced Features

Manual.
Installation
A CAUTION A MISES EN GARDE
Before installing the XTS2500 radio on Avant d'installer la radio XTS2500 sur le
the RTU, configure the power supply RTU, configurez le connecteur du module
AUX2A/B connector to 7.5V DC in the d'alimentation AUX2A/B a 7,5V (c.c.)
ACE3600 STS site configuration (using dans la configuration du site STS
the Power Supply <n> Auxiliary 2 voltage ACE3600 (a I'aide du paramétre de
parameter.) Download the updated site tension <n> auxiliaire 2 du module
configuration to the RTU. Failure to do d'alimentation). Téléchargez la
so might damage the radio. configuration a jour du site sur le RTU.
Autrement, laradio pourrait étre
endommagée.

The installation kit includes a radio bracket, metal bracket with built-in screws, power cables,
communication cable, antenna cable and plastic strips. The XTS2500 can be mounted on the
ACE3600 RTU using the kit as follows:

Procedure 21-10 How to Install the XTS2500 Radio on the Metal Chassis
1. Attach the XTS 2500 radio to the radio bracket (from FHN6674A). (See Figure 21-9.)

2. Connect the programming cable (RKN4106A) provided with the radio to the Accessory
connector on the radio. (See Figure 21-11.) Connect the other end of the programming
cable to the 9-pin D-type (Radio) connector on the communication cable (FKN8516A)
and tighten the screws attached to the programming cable. Do not use the 25-pin
connector; it is for programming only.
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Connect the other end of the communication cable (RJ45 connector) to the plug-in port of
the ACE3600 CPU.

Connect the 7.5V DC power cable (FKN8515A) to the AUX2A or AUX2B auxiliary
power output connector on the RTU power supply. Connect the other end of the power
cable to the DC adapter on the radio bracket (FHN6674A). (See Figure 21-10 and Figure
21-11.)

Radio Bracket
(FHNG674A)

XTS25000
Radio

Figure 21-9 XTS2500 Radio and Metal Bracket

Add the BNC adapter (#5871143Y04) to the XTS2500 radio antenna connector. (See
Figure 21-10.)

Attach the BNC connector of the antenna cable (FKN8434A) to the radio's BNC adapter.
Route the antenna cable through the small wire clamps along the left side edge of the
RTU chassis, according to the placement of the radio on the chassis. Attach the N-type
connector at the other end to the opening on the bottom of the RTU housing using the
supplied locking washer and nut. (See Figure 21-10.)

Mount the radio/bracket unit on the metal bracket (#0789422V40 from FHN6674A)
using the four supplied screws.

Mount the metal bracket on the RTU chassis above the I/0 modules, using the three built-
in screws, with the bottom of the radio towards the chassis. (See Figure 21-10.)

Attach all cables to the chassis using the supplied wire clamps.
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Metal

Bracket
FHNG674A)

NOTES

Ll e e o T }_":'. |

CPU
Supply

Figure 21-10 XTS2500 Radio Installed on ACE3600 Chassis
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BNC

Adapter \ |

Programming
Cable
(RKN4106A)

: i Antenna
Radio = : 3 : < Cable
' - (FKN8434A)

Data Cable
(FKN8516A)

Power Cable
(FKN8515A)

Figure 21-11 XTS2500 Radio Installed on ACE3600 Chassis - Cable Connections

RTU Port Configuration
To enable MDLC communication over ASTRO IV&D, use the ACE3600 STS (>V10.50) to
configure the RTU port connected to the XTS25000 radio. For more information, refer to the
MDLC over IP chapter of the ACE3600 STS Advanced Features manual.

The following figures show the port configuration and advanced parameter configuration.
Although these show Port SI1, the same values can be applied to other ports, where relevant.

Port Type
Procedure 21-11 How to Configure the ACE3600 Port for the Astro XTS2500 Digital Radio

1.  Inthe ACE3600 STS click on the desired site, and open the site view.

2. Inthe Port Tab, click on the on-board or plug-in port through which the RTU will
communicate with the XTS2500 radio.

3. Confirm that the port parameters and data speed are as shown in the screen below.
4.  Define desired links.

5. If you plan to synchronize the RTU time from the Front End Processor (FIU) in the
Customer Enterprise Network (CEN), specify the IP address of the FIU in the NTP field.
This IP address information is provided by your ASTRO IV&D system operator.

6.  Save the changes.
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Media RS-232 jE Links.. LIME 1

Operation Mode  Async w [| Data Speed: [ 9600 Bpz]: 9600 Eps j
|Connection Type  PPR = || ONS server IP addresses (up to 3]

Connected to WASTRO WED | NTP

Figure 21-12 RTU Site Configuration for MDLC over ASTRO IV&D — Port Type Parameters

Advanced Parameter Configuration

:-; Advanced Configuration - PI2 x|
[ ] Physical ; | [
Advanced Link Layer
Farameter | Default Walue ]

Dizconnect on icmp:netunreach [ Dizable]: Dizahble j aa
Does modem suppart abort sequence [ Enable]: Enable Ll
lgnare CD [ Always]: Always L!
Get Radio Status Sample Time [zec] <0-255 [ 100 10

Modemn configuration timeout [sec) <1-256> [ 301 30

Regigtration life time [gec) <0-60635: [ 28800 28800

Contest activate radio [ Enable]: Enable LI
SHMP Agent Port Humber <0-685353 [ 161L 161

SHMP Trap Port Mumber <0-65536: [ 162] 162

SHMP Socket imeout [sec] <0-25852 [ 100 10

Radio contest activation timeout (sec) <0-2585: [ 30p 30

Packet Data Statuz MIB Mame J3E141161.363021.11 j

ok | cancel | Restors Deteuts |

Figure 21-13 RTU Site Configuration for MDLC over ASTRO IV&D — Advanced Parameters

Generally no other changes are required to Advanced Physical or Link Layer parameters. For
information on these parameters, see the MDLC over IP chapter of the ACE3600 STS
Advanced Features manual.

Procedure 21-12 How to Configure the Advanced Parameters of the ACE3600 Port for the
Astro XTS2500 IV&D Digital Radio

1.  (ASTRO System 6.3-6.5 only) Make sure that the Advanced Link parameter Registration
life time to 28800 seconds (default) in order to restart the radio periodically.

2. Ifany changes are required, click on the appropriate screen in the Port Tab.

3. Change the settings as necessary.
Note: The Default Group ID Address should be left 000.000.000. The actual values will
be read by the RTU from the radio upon connection.

4.  Save any changes.
5.  Save the project.

6. Download the site configuration to the ACE3600 RTU.
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IP Conversion Table (for Astro XTS2500 IV&D Digital Radio)
Prepare an IP conversion table if the RTU must communicate with another RTU or an IP
Gateway. In the IP conversion table, specify the IP address of each RTU port (site ID + link
ID). This IP address is assigned by the infrastructure operator.

Note that an IP address is obtained from the radio once it is connected to the RTU port over
PPP. The IP address obtained from the radio is not the real IP address set by the infrastructure,
but rather a dummy address. This dummy is configured in the radio via the CPS Mobile
Computer IP address parameter (by default 192.168.128.2).

When device LINXL level 0 is retrieved using the ACE3600 STS Software Diagnostics tool,
the IP Address displayed is this dummy address and not the actual IP address assigned by the
infrastructure operator.

It is recommended to create two IP conversion tables:

1. The first is downloaded to the FIU or IP Gateway on the LAN and includes the site and
IP information for each RTU.

2.  The second is downloaded to all RTUs which are connected to the infrastructure with
ASTRO IV&D radios, and includes the site and IP information for the FIU and IP
Gateway.

For detailed instructions on preparing the IP conversion table, refer to the IP Communications
chapter of the ACE3600 STS Advanced Features manual.

Programming the Astro XTS2500 1V&D Digital Radio using CPS
The XTS2500 radio is programmed for ACE3600 in the factory and is ready for ASTRO
IV&D communication. For user programming of site-specific parameters, the radio should be
brought to the Motorola Service Center.

Radio Connections
To program the XTS2500 radio with Customer Programming Software (CPS), the radio must
be connected to a PC.

Procedure 21-13 How to Connect the XTS2500 Radio to the CPS
1.  Power on the radio.

2. Disconnect the programming cable (RKN4106A) from the 9-pin D-type (Radio)
connector on the data cable (FKN8516A).

3. Connect the D-type connector of the programming cable (RKN4106A) to the serial port
of a PC on which the ASTRO CPS software is installed.

4.  Program the radio using the CPS, as described in CPS Programming Settings below.

5. After radio programming, reconnect the communication and programming cables as
described in the Installation section above.
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Radio Disassembly
If the XTS2500 radio is to be programmed outside of the ACE3600 housing, disassemble the
radio as follows:

Procedure 21-14 How to Disassemble the XTS2500 Radio from the ACE3600 Metal Chassis

1.
2.

Disconnect the antenna cable (FKN8434A) from the Antenna connector on the radio.

Remove the radio/bracket unit from the RTU chassis by unscrewing the three built-in
SCrews.

Disconnect the DC power cable (FKN8515A) from the Power connector on the radio.

Disconnect the 13-pin connector of the programming cable (RKN4106A) from the
Accessory connector on the radio.

Detach the metal bracket (#0789422V40 from FHN6674A) by unscrewing the four radio
screws (#0310906A67), two on each side. (See Figure 21-10.)

Take the radio to a laboratory for programming, as described in CPS Programming
Settings below.

CPS Programming Settings
Before programming the radio, read the codeplug file from the radio and save it to your PC
using the File->Read command in the CPS (R05.00.00 or above). Open the codeplug file in
the CPS and set the parameters as follows.

Procedure 21-15 How to Program the XTS2500 Digital Radio

1.
2.

In the CPS, click on the codeplug in the tree view to open the items below.
Under Radio Configuration, double-click on Radio Wide.

a.  Inthe General tab, set the Out of Range Indicator and Imbalanced Coverage
Indicator to Alert & Display.

b.  (Recommended) In the Data tab, enable SNMP Traps. (You can disable it, but
the RTU will only detect a loss of context activation the next time it polls the
radio (every 10 seconds by default).

c.  (Optional) Specify the Mobile Computer IP address. This is the dummy IP
address assigned to the RTU by the radio (by default it is 192.168.128.2). For
each radio, it is recommended to change the last digit in the Mobile Computer IP
address (e.g. to the Unit ID in Trunking systems.)

Double-click on NAT List -> NAT List Entry 1.
a.  Add an entry to the NAT List:
1) WAN port = MDLC over IP port number (e.g. 2002)
2) LAN port = MDLC over IP port number (e.g. 2002)
3) Static NAT IP Address = Mobile Computer IP Address (e.g. 192.168.128.2).
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The Mobile Computer address should match the Mobile Computer IP Address
assigned on the Radio Configuration>Radio Wide>Data tab in Step 2 above.

Double-click on Trunking ->Trunking System ->Trunking System 1.

a.

f.

In the General tab, set the Type to ASTRO 25. If the proper system key was
loaded, the System Key field should already be enabled.

Set the ASTRO 25 Home System ID, Home WACN ID and Unit ID to values
obtained from the radio system administrator.

Under Coverage Type, set the type to SmartZone.
In the Astro 25 Channel ID tab, enable the first channel.

In the 700/800 Astro 25 Control Channels tab (700_800 or OBT depending on
the band), enter the control channels with which the data subscriber should be
able to affiliate. Consult your radio system administrator for the list of control
channels.

In the Data tab, enable Packet Data Capable System (PDS), and Terminal Data
and disable (uncheck) Rx Voice Interrupts Data.

Double-click on Trunking ->Trunking Personality ->Trunking Personality 1.

a.

b.

In the General tab, set the Protocol Type to ASTRO 25 and set the System & 1D
to 1.

In the 700/800 Failsoft tab, data only subscribers should set Failsoft Type to
disabled. (There is no data service unless the subscriber is affiliated to a wide-
area trunking site.)

In the Talkgroup tab, set the radio talkgroup value in hexadecimal. Consult your
radio system administrator for the talkgroup information.

(Recommended) In the Preferred Sites tab, set the status of the first record to
None. (This means that data only subscribers are not locked into preferred sites.)

Double-click on Zone Channel Assignment ->Zone Channel Assignment.

134

@

In the Zone tab, set the Zone to the desired zone name (e.g. ZONEL1).

In the Channels tab, set the Channel to the name which will be displayed on the
radio screen (if the radio is Model I1 or I11).

Select the Personality type of that channel.
Specify the Personality # of that channel.
Specify the Talkgroup # of that channel.

From the File Menu, select Save to save changes to the radio.

From the File Menu, select Write Device to download the configuration to the radio.
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Infrastructure Configuration for the Astro IV&D XTS2500 Digital Radio
In order for the ACE3600 RTU to communicate over the ASTRO IV&D infrastructure (6.4 or
later) using the XTS2500 digital radio, the infrastructure must be properly configured using the
UCM (User Configuration Manager) tool.

Note: If configuring a border router or any firewall within the CEN (Customer Enterprise
network), make sure that the ACE3600’s MDLC over IP UDP port number 2002 is enabled for
inbound and outbound messages.

Note: In the UCM Radio User Data Settings tab, be sure to set the IP address as Static, to
enable Generate ICMP and Source Address Checking, and the Ready timer set to 10 seconds.

XTS2500 Radio Models and Options for ACE3600
The XTS2500 radio installation kit is used with one of the following XTS2500 radio:

Description Nomenclature Band
XTS2500 PORTABLE 1-3 WATTS, 764-870MH H46UCC9PW5 N 764-870 MHz
XTS2500 VHF PORTABLE 1-5 WATTS 136-174 H46KDC9PW5 N 136-174 MHz

XTS2500 UHF R1 PORTABLE 1-5 WATTS 380-470 | H46QDCO9PW5 N | 380-470 MHz

XTS2500 UHF R1 PORTABLE 1-5 WATTS 450-520 | H46SDC9PW5 N 450-520 MHz

All of the following options may be ordered with the XTS2500 radio:

Option Name Option Number

ENH: SOFTWARE TRUNKING 9600 BAUD Includes: 9600 Q574
Baud, Wide Area SmartZone, OmniLink, ASTRO Digital CAl,
& PTT-ID Display

ENH: RADIO PACKET DATA Q947
DEL: ANTENNA H112
DEL: BATTERY ALL TOGETHER H207
DEL: BELT CLIP H301
ADD: DATA CABLE Q157
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APX 6500Li Radio Installation Kit

The APX 6500L.i radio installation kit enables the user to install the APX 6500L.i radio in
ACE3600 Remote Terminal Units (RTU). The ACE3600 option numbers are:
VAO00125AA/FLN1072A for digital mode, and VA00239AA/FLNO114A for analog mode.
The ACE3600 can use the APX 6500Li in both digital and analog mode. The digital mode is
suitable for Astro 6.x/7.x system trunked ASTRO IV&D only. The analog mode is suitable for
for SmartNet 3.x system or Astro 4.x system (on the analog part only).

The following hardware and firmware are required:

e APX 6500Li radio for digital trunked ASTRO IV&D or analog. For analog, firmware
version R13.39.31 and CPS B14.00.00.31 or later are required.

e ASTRO Infrastructure version SR6.3 and above for trunked or conventional ASTRO
IV&D.

e ACE3600 firmware 17.30 and above for digital ASTRO IV&D, and 19.0 for analog
ASTRO IV&D.

e ACE3600 System Tools Suite (STS) version 17.50 and above for digital mode, and
19.5 for analog mode.

The FLN1072A (digital) and FLNO114A (analog) installation kits include a bracket, cables,
and screws.

Installation
The APX 6500L.i radio can be mounted on the ACE3600 RTU using the metal brackets and
cables as follows:

Procedure 21-16 How to Install the APX 6500Li Radio on the Metal Chassis

1.  Mount the metal bracket (BR000111A01 from FHNOO66A) on the RTU chassis, using
the four supplied screws (0371046Y61). (See Figure 21-14)

2. Attach the APX 6500L.i radio to the metal bracket (BR0O00110A01 from FHNOO66A)
using the two supplied radio screws (FN000134A01). (See Figure 21-15).

3. Connect the 26-pin connector of the signal cable (FKN8432A for digital mode or
FKNB8438A for analog mode) to the Accessory connector on the radio.
Connect the other end of the communication cable to the ACE3600 CPU module port
configured for the radio. (See Figure 21-16 and Figure 21-17). Use any of the serial on-
board or plug-in ports. See RTU Port Configuration for the APX 6500Li ASTRO IV&D
Digital Radio below.

4.  Connect the DC power cable (FKN8436A) to the Power connector on the radio and the
free red wire to the ignition pin on the FKN8432A cable. Connect the opposite end of
the power cable to the AUX2A or AUX2B connector on the ACE3600 power supply
unit. (See Figure 21-16 and Figure 21-17.)
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Bracket Mounting Screws
(BRO00111A01) (#0371046Y61)

Figure 21-14 RTU Chassis and APX 6500Li Metal Bracket
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Bracket
Mounting APX 6500Li
Screws / Radio

N

Radio Mounting

Screws
(FNO00134A01)
Radio Bracket
(BR0O00110A01)
Figure 21-15 APX 6500Li Radio on Metal Bracket
Radio Power Radio Accessory Radio Antenna
Connector Connector Connector
Power Cable
(FKN8436A)
Signal Cable

(FKN8432A for digital)
(FKN8438A for analog)

Antenna Cable
(FKN8429A)

Figure 21-16 APX 6500Li Radio Cable Connections — Rear View
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APX 6500Li
Radio
Antenna Cable
(FKN8429A)

Radio Bracket
(BR0O00110A01)

Signal Cable
(FKN8432A for digital)
(FKN8438A for analog)

Power Supply

/ CPU

Antenna Cable
N-Type Connector

Figure 21-17 APX 6500Li Radio Installed on ACE3600 Chassis

5. Mount the bracket on the RTU chassis, using the four built-in screws. (See Figure 21-15.)

6.  Connect the antenna cable (FKN8429A) to the Antenna connector on the radio. Run the
cable through the small white clips along the edge of the chassis and attach the connector
to the opening on the bottom of the ACE3600 RTU housing. (See Figure 21-16 and
Figure 21-17).

RTU Port Configuration for the APX 6500Li ASTRO IV&D Digital Radio
To enable MDLC communication using Astro APX 6500L.i radio, use the ACE3600 STS site
configuration utility to configure the ACE3600 RTU port connected to the radio. For more
information, refer to the IP Communications chapter of the ACE3600 STS Advanced Features

manual.

The following figures show the port configuration and advanced parameter configuration.
Although these show Port SI1, the same values can be applied to other ports, where relevant.
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Port Type (for APX 6500Li ASTRO IV&D Digital Radio)
Procedure 21-17 How to Configure the ACE3600 Port for the Astro APX 6500Li ASTRO IV&D

Digital Radio

1. Inthe ACE3600 STS click on the desired site, and open the site view.

2. Inthe Port Tab, click on the on-board or plug-in port through which the RTU will
communicate with the APX 6500L.i radio.

3. Confirm that the port parameters and data speed are as shown in the screen below.

4.  Define desired links.

5. Ifyou plan to synchronize the RTU time from the Front End Processor (FEP) in the
Customer Enterprise Network (CEN), specify the IP address of the FEP in the NTP field.
This IP address information is provided by your ASTRO IV&D system operator.

6.  Save the changes.

S Media RS-232 = ] LINE 1
Operation Mede  Async Dtz speed: [ 9600 Bps] 9600 Bps

Connection Type |

Connected to

DNS Servers |

ASTRO IVAD

R EE

NTP Servers |
Protocols... E

Figure 21-18 RTU Site Configuration for MDLC over APX 6500Li — ASTRO IV&D Digital — Port Type

Parameters

Advanced Parameter Configuration (for APX 6500Li ASTRO IV&D Digital Radio)

1.

If ASTRO® Trunking IV&D is the only link connecting the FEP with RTUs, in the
System Advanced Configuration tab in the Advanced Port Parameters Link section,
disable paging by setting the following three paging parameters to 0.

a) Set “Check alive timeout (sec)” to 0.
b) Set “Poll Interval” to 0.
C) Set “Maximum number of Polls” to 0.

Paging in MDLC allows the FEP (or RTU) to check that the peer RTU (or FEP) is
reachable before sending data. If it is not reachable, the data is routed to alternate routes
(if configured). Disabling this feature makes data transmission faster if the peer is
reachable.
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== Advanced Configuration - SI1
[ Prysical | ] ik |

‘ Advanced Link Layer ‘

Parameter Default Walue
Link ID Parameters
Link name: LINE 1 w
TX to failed RTU every <0:DISABLE 0-20> min [ 3 3
Pericdic check of failed RTU [ Disable]: Dizable w
Default group IF address: [ 0.0.0.01: 0.0.00
Get host by name using DNS [ Enable]: Enable w
Matify changes from other links [ Mever]: Mewver w
MDLC over IP port number: [ 2002): 2002
Enable syne [ Disable]: Disable w
Enable reply to time synchronization [ Enable]: Enable w
Enable routing on MDLC over IP port [ Disable]: Disable “w
Matify IP address when connecting [ Enablel: iEnable wi
Matify private site |0s when connecting [ Enable]: Enable w .
Check alive timeout (sec) <0-65535> [ 38 (1}
Foll interval (sec) =0-255= [ 10 0
Maximum number of polls <0-255> [ 3 0
Disconnect on idle timeout (sec) <0-65535> [ O 0
Disconnect on icmp:netunreach [ Disable]: Dizable w
Does modem support abort sequence [ Enable]: Enable w
Ignore CD [ Always]: Always “w
Get Radio Status Sample Time (sec) <0-255= [ 10 0
Modem configuration timeout (sec) <1-255> [ 300 i}
Registration life time (sec) <0-68535= [ 2&800): 28E00
Context activate radio [ Enable]: Enable w
SNMP Agent Port Mumber <0-65535> [ 161) 161
SNMP Trap Port Number <0-65535= [ 182): 162
SNMP Socket timeout (sec) <0-255= [ 10 10
Radio context activation timeout (sec) =0-255> [ 30 30
Packet Data Status MIE Name 1.36141.161.363021.11
[ oK ] [ Cancel ] [ Restore Defaults ]

Figure 21-19 Advanced Parameter Configuration for APX 6500Li ASTRO IV&D Digital Radio

2. Inthe System Advanced configuration tab, select the Frame Sequence Layer parameter
and disable the “Send broadcast after restart” attribute. This prohibits setcalls to be sent
when an ACE3600 powers up.

(3 General | A% Pots | @ 1/0] ) Advanced |

0 ' Agplcation | ) Frame Sequence Layer

- Gl C Parameter Default Value
) DNS Clert (7 |[Stap Wansmiting eset ack ater <5-100005 sec [ 100} 100
) Dynaric IP routing (|| e slowed dely fo = dupcate rame <5200 52z [ om0
S (|l cectratont e cut <1:30080 s [ om0
- Allowed reception 1ange from ‘expected frame’ <4128 [ g e
=) BEIEEE] | Masum ange ta deslare Duplials frane! <1265 [ 1010
) Fast Event (|| Restart declaration time out <5-2005 sec [
) Firewal & Hardering (| |Timeout for URGE tansmission after hole detection <0-30005 sec [ 18] 15
£ Famatter | sz of T e 302005 e
) Nurber of reties for URGE fame' <08 a0
) Frame Sequence Applsation (|| umber of et for rane Lo

- Nurber of MASTER Ingissl channsls <05 [ o
- A S CE LT I | Nber of SLAVE logical channeks <07 [oa 4
*) Gap Ratio || 5end broadcast reset ahter restart [Yesp fHia
) Handwars Test (|| Healtcheck (application) support [ ek Ter

Figure 21-20 RTU Advanced parameter Frame Sequence Layer
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Configure FIU or IP Gateway port as ETHERNET static LAN. In the System Advanced
Configuration tab, in the Advanced Port Parameters Link section:

a) Disable the “Notify IP address when connected” and “Notify private site IDs
when connecting” options. This feature sends a broadcast when IP is up.
Disabling it prevents setcalls from being sent. However, it is advised to enable it
(default) in the RTU so that the FIU can detect IP address changes.

b) If you intend to use this FIU or IP Gateway as an MDLC Router, enable the
“Enable routing on MDLC over IP port” option. Example: there is an FIU that
routes messages between two RTUs connected to a radio. Otherwise, keep this
parameter disabled (default).

c) If ASTRO® Trunking IV&D is the only link connecting the FEP with RTUs, in
the System Advanced Configuration tab in the Advanced Port Parameters Link
section, disable paging by setting the following three paging parameters to 0.

a. Set “Check alive timeout (sec)” to 0.
b. Set “Poll Interval” to 0.
c. Set “Maximum number of Polls” to 0.

Paging in MDLC allows the FEP (or RTU) to check that the peer RTU (or FEP)
is reachable before sending data. If it is not reachable, the data is routed to
alternate routes (if configured). Disabling this feature makes data transmission
faster if the peer is reachable.

== Advanced Configuration - ETH1

Physical | B Link
Advanced Link Layer |
Parameter Default Value
Link |D Parameters
Link name: LINE 1 w
TX to failed RTU every <0:DISABLE 0-30= min [ 3 3
Periodic check of failed RTU [ Diszble]: Diszble I
Default group IP address: [ 0.0.0.0) 0000
Get host by name using DNS [ Enable]: Enable “w
Matify changes from other links [ Mewver]: Mever “w
MDLC over IP port number: [ 2002]: 2002
Enable sync [ Disable]: Disable w
Enable reply to time synchronization [ Enable]: Enable w
Enable routing on MOLC over P port [ Diszble]: ;Enable i
Motify IP address when connecting [ Enable]: Disable “w .
Motify private site IDs when connecting [ Enable]: Disable "
Check slive timeout (sec) <0-65535= [ 35 0
Foll interval (sec) <0-255: [ 10 0
Mazximum number of polls <0-255= [ 35 0
[ OK ] [ Cancel ] ’ Restore Defaults ]

Figure 21-21 Advanced Parameter Configuration for ETHERNET port of FIU or IP Gateway
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Generally no other changes are required to Advanced Physical or Link Layer parameters. For
information on these parameters, see the “MDLC over IP” chapter of the ACE3600 STS
Advanced Features manual.

Procedure 21-18 How to Configure the Advanced Parameters of the ACE3600 Port for the
APX 6500Li ASTRO IV&D Digital Radio

1. (ASTRO System 6.3-6.5 only) Make sure that the Advanced Link parameter
Registration life time to 28800 seconds (default) in order to restart the radio periodically.

2. Ifany changes are required, click on the appropriate screen in the Port Tab.

3. Change the settings as necessary.
Note: The Default Group ID Address should be left 000.000.000. The actual values will
be read by the RTU from the radio upon connection.

4.  Save any changes.
5.  Save the project.
6. Download the site configuration to the ACE3600 RTU.

IP Conversion Table (for APX 6500Li ASTRO IV&D Digital Radio)
Prepare two sets of IP conversion tables. In first the IP conversion table, specify the IP address
of each RTU port (site ID + link ID). This IP address is assigned by the infrastructure operator.

Note that an IP address is obtained from the radio once it is connected to the RTU port over
PPP. The IP address obtained from the radio is not the real IP address set by the infrastructure,
but rather a dummy address. This dummy is configured in the radio via the CPS Mobile
Computer IP address parameter (by default 192.168.128.2).

When device LINXL level 0 is retrieved using the ACE3600 STS Software Diagnostics tool,
the IP Address displayed is this dummy address and not the actual IP address assigned by the
infrastructure operator.

It is recommended to create two IP conversion tables:

1. The first is downloaded to the FIU or IP Gateway on the LAN and includes the site and
IP information for each RTU radio IP address as allocated by the operator.

2.  The second is downloaded to all RTUs with ASTRO IV&D radios, and includes the site
and IP information for the FIU and IP Gateway. If RTU is required to communicate with
another RTU, specify the IP address of the FIU or IP Gateway connected to LAN. See
above Link Advanced Parameters for FIU or IP Gateway

For detailed instructions on preparing the IP conversion table, refer to the IP Communications
chapter of the ACE3600 STS Advanced Features manual.

Programming the APX 6500Li ASTRO IV&D Digital Radio using CPS
The APX 6500Li ASTRO IV&D Digital radio is programmed for ACE3600 in the factory and
is ready for ASTRO IV&D communication. For user programming of site-specific parameters,
the radio should be brought to the Motorola Service Center.
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Radio Connections
To program the APX 6500L.i radio with Customer Programming Software (CPS), the radio
must be connected to a PC.

Procedure 21-19 How to Connect the APX 6500Li ASTRO IV&D Digital Radio to the CPS

1.

2.

Connect one end of the programming cable (HKN6155) to the microphone connector on
the front of the radio. This cable is not supplied and must be ordered separately.

Connect the other end to the serial port of a PC on which the ASTRO CPS software
(RVN4185) is installed.

Radio Disassembly
If the APX 6500L.i radio is to be programmed outside of the ACE3600 housing, disassemble
the radio as follows:

Procedure 21-20 How to Disassemble the APX 6500Li Radio from the ACE3600 Metal Chassis

1.
2.

Disconnect the antenna cable (FKN8429A) from the Antenna connector on the radio.

Remove the bracket with radio from the RTU chassis by unscrewing the four built-in
SCrews.

Disconnect the DC power cable (FKN8436A) from the Power connector on the radio.

Disconnect the 26-pin connector of the signal cable (FKN8432A) from the Accessory
connector on the radio.

Disconnect the APX 6500L.i radio from the metal bracket by unscrewing the two radio
SCrews.

Take the radio to a laboratory for programming, as described in CPS Programming
Settings below.

CPS Programming Settings
Procedure 21-21 How to Program the APX 6500Li ASTRO IV&D Digital Radio

1.

Open the codeplug in the CPS (either by reading the radio or by opening the already
saved codeplug).

In the navigation pane extend the Codeplug Configuration tree and select the ‘Radio
Wide’.

a) In the ‘Features’ section set the ‘Ignition Switch’ to ‘Soft Power Off’.

b) In the “Transmit Power Levels’ section, change the ‘TX Power Level Low’ and
“TX Power Level High’ entries in the table

1. Change ‘TX Power Level Low’ for Freq. Band 7/800 MHz from 16.5/19.0 to 3.
2. Change ‘TX Power Level High’ for Freq. Band 7/800MHz from 33.0/38.5 to 15.

Extend the ‘Radio Ergonomics Configuration’ branch, select the ‘Radio Ergonomics
Wide’ and in the ‘Advanced’ section enable the ‘Last selected Channel Per Zone Enable’
option.
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Extend the ‘Data Configuration’ branch and select the ‘Data Wide’
a) Inthe “NAT List’ section, add an entry to the NAT List (the Plus sign):
1. The "WAN port’ should be set to the MDLC over IP port number (e.g. 2002)
2. The “LAN port’ should be set to the MDLC over IP port number (e.g. 2002)

3. The *Static NAT IP Address’ should be set to the Peer IP Address (e.g.
192.168.128.2).

Under the ‘Data configuration’ branch, extend the ‘Data Profile’ branch and select
‘Profile 1”

a) Inthe ‘General’ section, set the ‘Data Profile Type’ to ‘Trunking’.
b) Inthe ‘General’ section, disable the ‘RX Voice Interrupts Data’ option.
c) Inthe ‘Features’ section, enable the “Terminal Data’ option.

Extend the ‘“Trunking configuration” branch, then extend the “Trunking System” branch
and select the “Trk Sys 1”

a) Inthe ‘General’ section;

1. Setthe ‘System Type’ to ‘ASTRO 25’. If the proper system key was loaded, the
System Key field should already be enabled.

2. Set the ‘System ID’, ‘Home WACN ID’ and “Unit ID’ to values obtained from
the radio system administrator

3. Set the “‘Coverage Type’ to ‘SmartZone’
4. Select ‘Profile 1’ in the ‘Data Profile Selection’ option box

b) Inthe “‘Control Channels’ section, enter the control channels with which the data
subscriber should be able to affiliate. Consult your radio system administrator for the
list of control channels.

¢) Inthe ‘ASTRO 25 Channel ID’ section, enable at least the first channel.

Under the “Trunking configuration’ branch, extend the ‘Trunking Personality’ branch and
select the “Trk Per 1°.

a) Inthe Talkgroup section, set the radio talkgroup ID value in hexadecimal. Consult
your radio system administrator for the talkgroup information.

Extend the ‘Zone Channel Assignment’ branch and select the *1-Zone 1°.
a) Inthe ‘Zone section’, set the Zone to the desired zone name (e.g. ZONEL).
b) In the ‘Channels’ section,

a. Add the amount of needed channels - Consult your radio system administrator for
the talkgroup information.
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b. Set the ‘Channel name’ which will be displayed on the radio screen (if the radio
is Model Il or I11).

c. Select the ‘Channel Type’ as Trk in each channel

d. Select the ‘Personality’ of that channel (if you have more than one trunking
personality configurations).

e. Specify the “Trunking Talkgroup’ of each channel.
9.  From the File Menu, select Save to save changes to the radio.

10. From the File Menu, select Write Device to download the configuration to the radio.

Infrastructure Configuration for the APX 6500Li ASTRO IV&D Digital Radio
In order for the ACE3600 RTU to communicate over the ASTRO IV&D infrastructure (6.4 or
later) using the APX 6500L.i digital radio, the infrastructure must be properly configured using
the UCM (User Configuration Manager) tool.

Note: If configuring a border router or any firewall within the CEN (Customer Enterprise
network), make sure that the ACE3600’s MDLC over IP UDP port number 2002 is enabled for
inbound and outbound messages.

Note: In the UCM Radio User Data Settings tab, be sure to set the IP address as Static, to
enable Generate ICMP and Source Address Checking, and the Ready timer set to 10 seconds.

RTU Port Configuration for the APX 6500Li Analog Radio
To enable MDLC communication using Astro APX 6500L.i radio, use the ACE3600 STS site
configuration utility to configure the ACE3600 RTU port connected to the radio. For more
information, refer to the IP Communications chapter of the ACE3600 STS Advanced Features
manual.

The following figures show the port configuration and advanced parameter configuration.
Although these show Port SI1, the same values can be applied to other ports, where relevant.

Port Type (for Analog Radio)
Procedure 21-22 How to Configure the ACE3600 Port for the APX 6500Li Analog Radio —
Conventional and Trunking Mode

1.  Inthe ACE3600 STS, click on the desired site, and open the site view.

2. Inthe Port Tab, click on the plug-in port through which the RTU will communicate with
the APX6500L.i radio.

3. Set the port parameters as shown in the screen below.
Note: APX6500Li Analog mode supports DPSK modulation only.

4.  Save the changes.
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RADIO 1

Radio Link name:
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Ciefault routing:
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Figure 21-22 RTU Site Configuration for MDLC over ASTRO IV&D —
Conventional Mode — Port Type Parameters
RADIO 1
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Mone

Link name:
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Ciefault routing: [ Monel:

Radia
Trunking
APXES00N
SmartNet
DPSK
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Figure 21-23 RTU Site Configuration for MDLC over ASTRO IV&D —
Trunking Mode — Port Type Parameters

Programming the APX 6500Li Analog Radio using CPS

The APX6500L.i radio is programmed for ACE3600 in the factory and is ready
for ASTRO IV&D communication. For user programming of site-specific
parameters, the radio should be brought to the Motorola Service Center.

Radio Connections
To program the APX6500L.i radio with Customer Programming Software

(CPS), the radio must be connected to a PC.

1.

Procedure 21-23 How to Connect the APX6500Li Radio to the CPS

Connect one end of the programming cable (HKN6184) to the microphone connector on
the front of the radio. This cable is not supplied and must be ordered separately.

Connect the other end to the serial port of a PC on which the ASTRO CPS software
(RVN4185) is installed.

Radio Disassembly

If the APX6500L.i radio is to be programmed outside of the ACE3600 housing,
disassemble the radio as follows:

Procedure 21-24 How to Disassemble the APX6500Li Radio from the ACE3600 Metal
Chassis

Disconnect the antenna cable (FKN8429A) from the Antenna connector on the radio.

2. Remove the bracket with radio from the RTU chassis by unscrewing the four built-in

SCrews.

3. Disconnect the DC power cable (FKN8436A) from the Power connector on the radio.
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4.  Disconnect the 26-pin connector of the signal cable (FKN8438A) from the Accessory
connector on the radio.

5. Disconnect the APX6500L.i radio from the metal bracket by unscrewing the two radio
SCrews.

6.  Take the radio to a laboratory for programming, as described in CPS Programming
Settings below.

CPS Programming Settings — Analog Conventional Mode

Procedure 21-25 How to program the APX6500Li Radio in Analog Conventional
Mode

1. Open the codeplug in the CPS (either by reading the radio or by opening the already
saved codeplug).

2. Inthe navigation pane, extend the Codeplug Configuration tree and select ‘Radio Wide’.
a) Inthe ‘Features’ section set the ‘Ignition Switch’ to “‘Soft Power Off’.

b) In the ‘Transmit Power Levels’ section, change the ‘“TX Power Level Low’ and ‘TX
Power Level High’ entries in the table

a.Change “TX Power Level Low’ for Freq. Band 7/800 MHz from 16.5/19.0 to 3.
b.Change “TX Power Level High’ for Freq. Band 7/800MHz from 33.0/38.5 to 15.
c.Change “TX Power Level Low’ for Freq. Band VHF to 3W.

d.Change ‘TX Power Level High’ for Freq. Band VHF to 20W.

e.Change “TX Power Level Low’ for Freq. Band UHF R1 to 3.

f. Change ‘TX Power Level High’ for Freq. Band UHF R1 to 25W.

g.Change “TX Power Level Low’ for Freq. Band UHF R2 to 3.

h.Change “TX Power Level High’ for Freq. Band UHF R2 to 25W.

3. Extend the ‘Radio Ergonomics Configuration’ branch, select the ‘Radio Ergonomics
Wide’ and in the ‘Advanced’ section enable the ‘Last selected Channel Per Zone Enable
option.

4.  Extend the ‘Radio wide’ branch.
a) In the feature tab, make sure that "MOSCAD Data Enable" is enabled.
b) Set Extended DEK to Enable and Ignition Switch to Soft Power Off.
¢) Inthe Time Out Timer tab, make sure the Time # is set to 3 (for 60 sec).
5. Extend ‘Controls’ branch.

a) Make sure the Control Head is O5(M5) for new models and W4 for old models.
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Click on Radio VIP.

Set VIP In for VIP 1, VIP 2, and VIP 3 to Blank.
Set VIP Out for VIP 1 to MOSCAD CG.

Set VIP Out for VIP 2 to MOSCAD TXE/CM.
Set VIP Out for VIP 3 to NULL.

Double-click on Conventional ->Conventional Personality -> Conventional Personality 1.

a)
b)
c)
d)
e)
f)
g)
h)
i)
)
k)

In the Rx Options tab, set Unmute/Mute Type to UnMute, Or Mute.

Set Rx Voice/Signal Type to Non-Astro.

Clear the Rx De-Emphasis check box.

Enable Busy LED.

In the Tx Options tab, make sure that the Time Out Timer is set to 60 sec.
Set Tx Voice/Signal Type to Non-Astro.

Clear the Transmit Pre-Emphasis check box.

Set Transmit Power Level to High.

For VHF and UHF frequency bands, set the TX deviation/Channel spacing to
2.5KHz/12.5KHz.

In the Advanced tab, make sure the Analog Flat Audio check box is cleared.

Make sure the Disable High Pass filter check box is cleared.

From the Codeplug Menu, select Save to save changes to the radio.

From the Device Menu, select Write Device to download the configuration to the radio.

CPS Programming Settings — Analog Trunking Mode

Procedure 21-26 How to program the APX6500Li Radio in Analog Trunking Mode

1.

Open the codeplug in the CPS (either by reading the radio or by opening the already
saved codeplug).

In the navigation pane extend the Codeplug Configuration tree and select ‘Radio Wide’.

a)
b)

In the ‘Features’ section set the ‘Ignition Switch’ to ‘Soft Power Off’.

In the “Transmit Power Levels’ section, change the ‘“TX Power Level Low’ and
“TX Power Level High’ entries in the table

a.Change ‘TX Power Level Low’ for Freqg. Band 7/800 MHz from 16.5/19.0 to 3.
b.Change ‘TX Power Level High’ for Freq. Band 7/800MHz from 33.0/38.5 to 15.
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c.Change “‘TX Power Level Low’ for Freq. Band VHF to 3W.
d.Change “TX Power Level High’ for Freq. Band VHF to 20W.
e.Change ‘TX Power Level Low’ for Freq. Band UHF R1 to 3.

f. Change ‘“TX Power Level High’ for Freq. Band UHF R1 to 25W.
g.Change “TX Power Level Low’ for Freq. Band UHF R2 to 3.
h.Change ‘TX Power Level High’ for Freg. Band UHF R2 to 25W.

3.  Extend the ‘Radio Ergonomics Configuration’ branch, select the ‘Radio Ergonomics
Wide’ and in the ‘Advanced’ section enable the ‘Last selected Channel Per Zone Enable’
option.

a)

b)

c)
d)

e)
f)

9)

h)

Double-click on Trunking configuration ->Trunking System ->Trk Sys 1

In the General tab, if the proper system key was loaded, the System Key field
should already be enabled.

Set the Type to I1.

Set the Type Il System ID, and Connect Tone to values obtained from the radio
system administrator for the site.

Under Coverage Type, set the type to Disabled.

In the Type Il tab, set the Individual ID to the value obtained from the radio system
administrator for the site.

In the Channel Assignment tab, enter the Rx and Tx channel ranges. Consult your
radio system administrator for the list of values.

In the OBT Control Channels tab, set the RX Frequency and TX Frequency of each
control channel with which the data subscriber should be able to affiliate. Consult
your radio system administrator for the list of control channels.

4.  Double-click on Trunking Configuration ->Trunking Personality ->Trk Per 1.

a)

b)

c)

In the General tab, set the Protocol Type to Il and set the System ID to the value
obtained from the radio system administrator for the site. Make sure that the Time
Out Timer is set to 60 sec. Check that the Type Il Individual ID is set to the value
obtained from the radio system administrator for the site.

In the Talkgroup tab, set the radio talkgroup value in hexadecimal. Consult your
radio system administrator for the talkgroup information. Note: Talkgroup for
voice in analog trunking is the same for voice and data on analog trunk.

In the ‘Conversation type’ select ‘message’.

5.  From the Codeplug menu, select Save to save changes to the radio.

6.  From the Device menu, select Write Device to download the configuration to the radio.
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APX 6500Li Radio Models and Options for ACE3600
The APX 6500L.i radio installation kit is used with one of the APX 6500L.i radios models.

Description Nomenclature Band

APX 6500Li Mobile 10-35 W, 764-870 MHz M25URS9PW1AN | 764-870 MHz
APX 6500Li Mobile 10-45 W, 450-520 MHz M25SSSO9PW1AN | 450-520 MHz
APX 6500Li Mobile 10-40 W, 380-470 MHz M25QSS9PW1AN | 380-470 MHz
APX 6500Li Mobile 10-50 W, 136-174 MHz M25KSS9PW1AN | 136-174 MHz

All of the following options should be ordered with the APX 6500L.i radio model:

Option Name Option Number
ADD: NO SPEAKER NEEDED APEX G142AD
ADD: 05 CONTROL HEAD G442Al
ADD: APX CONTROL HEAD SOFTWARE G444AE
ADD: DASH MOUNT G66AM
ADD: NO RF ANT NEEDED G89AC
ADD: NO MICROPHONE NEEDED G90AC
ADD: TDMA OPERATION GAO0580AA
ADD: DATA LINK MANAGER QA00205AH
SW KEY SUPPLEMENTAL DATA* QAO01749AB
ENH: 9600 OR 3600 SINGLE SYSTEM DIG QA02756AC
ADD:ENHANCED DATA APX QAO03399AA
ADD: RS232 PACKET DATA INTERFACE* WO47AT

* digital mode only

21-43




Radio Types and Installation Kits

CDMY750 Radio Installation Kit

The CDM750 radio installation kit (ACE3600 option V143AH/kit FLN3638A) enables the
user to install the CDM750 radio series in ACE3600 Remote Terminal Units (RTU). The
FLN3638A installation kit includes a bracket, adapter, and cables.

Installation

The CDM750 radio can be mounted on the ACE3600 RTU as follows:

Procedure 21-27 How to Install the CDM750 Radio on the Metal Chassis

1.

Attach the radio plug-in port from the installation kit (FLN3696A) to the desired opening
on the ACE3600 CPU module. For instructions on attaching plug-in ports, see
Connecting Plug-In Ports to the CPU Module in the CPU Module chapter above.

Connect the radio adapter (FLN3639A) 16-pin connector to the radio Accessory
connector (See Figure 21-24.)

Connect the power cable (FKN8436A) to the radio power connector, and the opposite
end of the cable to the AUX1A or AUX1B connector on the ACE3600 power supply
module. Connect the free red wire to the ignition pin on the radio adapter.

Connect the communication cable (FKN8427A) to the rear connector (8-pin RJ45
connector) of FLN3639A. Place one Fair-Rite soft ferrite (#7683477X01 from the
supplied ferrite kit FHN7007A) on the cable near the bottom of the CPU door, loop the
cable one turn around it, and clamp the ferrite on the cable.

Connect the other end of the communication cable to the plug-in port of the ACE3600
CPU module.

Radio Adapter Power Antenna
(FLN3639A) Connector Connector

Communication Power Cable Antenna Cable
Cable (FKN8427A) (FKN8436A) (FKN8429A)

Figure 21-24 CDM750 Antenna, Power and Communication Cable Connections
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4.  Connect the antenna cable (FKN8429A) to the Antenna connector on the radio and to the
opening on the bottom of the ACE3600 RTU housing, using the four supplied screws.
See Figure 21-24 and Figure 21-26.)

5. Attach the radio to the bracket (0789422V45 from FHN6898A) by using screws and
washers from kit FHN6898A. See Figure 21-25 below.

Radio Bracket, Screws and
Washers (FHN6898A)

CDM750 Radio
Figure 21-25 CDM750 Radio and Metal Bracket

6.  Attach the complex (radio + bracket) using the four supplied screws to the ACE3600
chassis. See Figure 21-26 below.
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Communication Radio Radio Mounting Screws Radio

Cable Adapter (#0387839Vv89) and Bracket

(FKN8427A) (FLN3639A) Washers (FHN6898A)

Power Cable | | Radio

(FKNB8436A)

.....

—)
/
Power Supply  CPU Antenna Cable Antenna Cable
N-Type Connector (FKN8429A)

Figure 21-26 CDM750 Radio Installed on ACE3600 Chassis
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RTU Port Configuration for the CDM750 Radio
To enable MDLC communication using CDM750 radios, use the ACE3600 STS site
configuration utility to configure the ACE3600 RTU plug-in port connected to the radio.

The following figures show the port configuration and advanced parameter configuration.
Although these show Port P11, the same values can be applied to port P12 as well, where
relevant.

Port Type
Procedure 21-28 How to Configure the ACE3600 Port for the CDM750 Radio

1. In the ACE3600 STS, click on the desired site, and open the site view.

2. Inthe Port Tab, click on the plug-in port through which the RTU will communicate with
the radio.

3. Confirm that the port parameters and data speed are as shown in the screen below.
4.  Define desired radio links and zones if necessary.

5. Save the changes. Generally no other changes are required to Advanced Physical or Link
Layer parameters.

Media Radio jELink name: RaDIO j
R adio System Corweertional || Zores. !

Fadio Type EEDM?ED w i| Data Speed: [ 1200 Bps 1200 Bp= ‘v_i
Maw no. of repeaters Mo repeater w || Default routing: [ Monel  Mone :i
Modermn ]l -

Figure 21-27 RTU Site Configuration for MDLC over CDM750 Radio — Port Type Parameters

Programming the CDM750 Radio using CPS
The CDM750 radio is programmed for ACE3600 in the factory and is ready for
communication. For user programming of site-specific parameters, follow the instructions
below.

Radio Connections
To program the CDM750 radio with Customer Programming Software (CPS), the radio is
connected to a PC using the standard Radio Interface Box (RIB).

Procedure 21-29 How to Connect the CDM750 Radio to the CPS

1.  Connect one end of the programming cable (PMKN4004) to the radio Accessory
connector and the other end to the 25-pin connector on the RIB (RLN4008). The RIB
and cable are not supplied and must be ordered separately.

2. Using the 9-pin interface cable (3080369B72), connect the RIB to the serial port of a PC
on which the CDM750 CPS software (HVN9025) is installed.

3. Connect the RIB to a power RIB power supply or 9V battery.

21-47



Radio Types and Installation Kits

Radio Disassembly
If the CDM750 radio is to be programmed outside of the ACE3600 housing, disassemble the
radio as follows:

Procedure 21-30 How to Disassemble the CDM750 Radio from the ACE3600 Metal Chassis

1.
2.

Disconnect the antenna cable (FKN8429A) from the radio Antenna connector.

Remove the radio/bracket unit from the RTU chassis by unscrewing the four built-in
SCrews.

Disconnect the DC power cable (FKN8436A) from the radio Power connector.

Disconnect the radio adapter (FLN3639A) 16-pin connector from the radio Accessory
connector.

Detach the metal bracket (FHN6898A) by unscrewing the two radio screws
(#0387839V89), one on each side. (See Figure 21-25.)

CPS Programming Settings
The following programming instructions must be performed before connecting a CDM750
radio to the ACE3600 family Remote Terminal Units (RTU). These instructions define
miscellaneous settings and the function of each pin in the radio’s general purpose 1/0
connector.

Procedure 21-31 How to Program the CDM750 Radio

1.

Before programming the radio, read the codeplug file from the radio and save it to your
PC using the File >Read Device command in the CPS.

Open the codeplug file in the CPS. Click on the codeplug in the tree view to view and
select the items below or select them from the Feature menu.

Under Radio Configuration, change the settings on the Basic, Tx Power, Accessory
Configuration, and Accessory Pins tabs, as shown in the screens below.

Under Controls and Menus->Conventional Buttons, change the settings to the Mobile
Key Buttons and Programmable Buttons tabs, as shown in the screens below.

Under Conventional Personality 1, change the settings to the Basic, Options and
Advanced tabs, as shown in the screens below.

Under Personality Assignment to Zone 1, make sure that the desired channel(s) appear on
the list on the Channels tab. If not all the assigned channels are required, remove them
from the assignment list.

From the File Menu, select Save to save changes to the radio.

From the File Menu, select Write Device to download the configuration to the radio.
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Figure 21-28 Radio Configuration- Basic Settings
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Bl Professional Radio CPS - 103TFC4189 COM750 UHF_2 MOSCAD.cpg =&

File Edit Wiew Feature Record Window Help

SEREETEEEERI)

Radio Infarmation
A Radio Configuration
Caontrols & Menus
A Conventional Butkans IF'e(SDnallty I
E‘ Conventional Personality
Conv Pers 1
4} Signaling
A} Phane
4} Scan Lisk
Personality Assignment to Zone
E Per Asgrmt 1

‘ Conventional-1 |

10f1 IR IRl ||

[

Raaciy 3 Free Space: 94.80% |11:09 ¢

Figure 21-37 Radio Channel Assignment - Personality Assignment to Zone

21-53



Radio Types and Installation Kits

GP/HT/PRO Radio Installation Kit

The GP/HT/PRO Radio Installation Kit for ACE3600 (V154AE, FLN3637A) enables the user
to install the GP320/GP328/HT750/PRO5150 portable radios in ACE3600 Remote Terminal
Units (RTU). Each kit includes a bracket, radio interface, adapters, and cables.

Volume Knob Retainer

The volume knob retainer sets a fixed position for the volume knob on the GP/HT/PRO radios,
for optimal operation in an ACE3600 RTU installation. To implement this option, follow the
procedure below.

Procedure 21-32 How to Attach the Volume Knob Retainer for the GP/HT/PRO Radio

1. Remove the original plastic volume knob cover from the radio by pulling it out with
pliers, as shown in Figure 21-38.

Volume Knob

/

Figure 21-38 Removing the Volume Knob

2. Place the hole of the volume knob retainer (shown in Figure 21-39) over the exposed
metal volume rod on the radio (shown in Figure 21-40.)

Figure 21-39 Volume Knob Retainer

3. Fasten the bottom of the volume knob retainer to the radio body. (See Figure 21-40.)
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GP/HT/PRO Metal

Radio Body Volume
\ /ROd

Volume Knob

Retainer
(Motorola P/N
0787502V66)
Figure 21-40 Attach Retainer to Radio
Installation
& CAUTION & MISES EN GARDE
Before installing the GP/HT/PRO radio on Avant d'installer la radio GP/HT/PRO sur
the RTU, configure the power supply le RTU, configurez le connecteur du
AUX2A/B connector to 7.5V DC in the module d'alimentation AUX2A/Ba 7,5V
ACE3600 STS site configuration (using (c.c.) dans la configuration du site STS
the Power Supply <n> Auxiliary 2 voltage ACE3600 (a I'aide du paramétre de
parameter.) Download the updated site tension <n> auxiliaire 2 du module
configuration to the RTU. Failure to do d'alimentation). Téléchargez la
so might damage the radio. configuration ajour du site sur le RTU.

Autrement, laradio pourrait étre
endommagée.

The GP/HT/PRO radio can be mounted on the ACE3600 RTU as follows:
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Attach the radio plug-in port from the installation kit (FLN3696A) to the desired opening
on the ACE3600 CPU module. For instructions on attaching plug-in ports, see Connecting
Plug-In Ports to the CPU Module in the CPU Module chapter above.

Connect the audio accessory adapter (HLN9716) (Item 1) to the radio. See Figure 21-41.
Insert the communication cable (FKN8431A) (Item 2) into the audio accessory adapter.
Insert the BNC antenna adapter (FTN6045B) into the radio antenna connector (Item 3).
Snap the radio into the DC adapter (FCN5516B) (Item 4).

Insert the 7.5V DC power cable (FKN8515A) into the DC connector of the DC adapter
(Item 5).

Fit radio into
adapter
base and
press radio
to adapter.

Figure 21-41 GP/HT/PRO Radio Installation

Using the two screws, attach the radio assembly to the radio bracket (FHN6899A).

Using the three screws on the bracket, attach the bracket with the radio to the chassis of the
ACE3600. (See Figure 21-42.)

Connect the audio communication cable (FKN8431A) to the audio adapter (attached to the
radio). Place one Fair-Rite soft ferrite (#7683477X01 from the supplied ferrite kit
FHN7007A) on the cable near the bottom of the CPU door, loop the cable one turn around
it, and clamp the ferrite on the cable. Connect the other end of the communication cable to
the plug-in port on the front panel of the CPU module.

Connect the DC power cable (FKN8515A) from the DC adapter (attached to the radio) to
the AUX2A or AUX2B connector of the power supply module.
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11. Route the antenna cable (FKN8434A) from the bottom of the RTU box to the BNC adapter
on the radio.

12. Use the clamps provided in the kit to route and secure the audio communication and DC
power cables. (See Figure 21-42.)

Power Radio
Cable _
(FKN8515A) Radio
Bracket
Signal (FHNG6899A)
Cable Antenna
(FKN8431) Cable
FKN8434A)

Power Supply CPU Antenna Cable
N-Type Connector

Figure 21-42 GP/HT/PRO Radio Installed on ACE3600 Chassis

RTU Port Configuration for the GP320/GP328/HT750/PRO5150 Radio
To enable MDLC communication using GP320/GP328/HT750/PR0O5150 radios, use the
ACE3600 STS site configuration utility to configure the ACE3600 RTU plug-in port
connected to the radio.

The following figures show the port configuration and advanced parameter configuration.
Although these show Port P11, the same values can be applied to port P12 as well, where
relevant.
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Procedure 21-33 How to Configure the ACE3600 Port for the GP/HT/PRO Radio

1. Inthe ACE3600 STS click on the desired site, and open the site view.
2. Inthe Port Tab, click on the plug-in port through which the RTU will communicate with
the radio.
3. Confirm that the port parameters and data speed are as shown in the screen below.
4.  Define desired radio links and zones if necessary.
5.  Save the changes. Generally no other changes are required to Advanced Physical or Link
Layer parameters.
Media Radio ~ [[Cink rame: RADIDT
Radio System Corwentional vl Zones.. | Rabim
Radio Tupe ;HT?SD.-‘G P320/PROST50 - " Data Speed: [ 1200 Bpz] 1200 Bps ;l
kaw hio. of repeaters Mo repeater j Drefault routing: [ None]: Hone j
b odem DPSE j

Figure 21-43 RTU Site Configuration for MDLC over GP320/GP328/HT750/PR0O5150 Radio —
Port Type Parameters

GP/HT/PRO Radio Models and Regional Options for ACE3600

The GP/HT/PRO models of the ACE3600 RTU, F7553A (VHF) and F7554A (UHF) include

the following regional options:

Option Region Radio
V951 North America (NA) HT750
V952 EMEA GP320
V953 Asia GP328
V954 Latin America (LA) PRO5150

V154AE  GP/HT/PRO INSTALL KIT

FLN3637A GP/HT/PRO INSTALL KIT

Note:

1. When ordering ACE3600 model with a GP/HT/PRO radio, a V95x option must be added.

2. For models/options availability, see the latest sales price list.

3. Orders to EMEA should be placed as model without radio and radio as a kit
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CM/EM/GM Radio Installation Kit

The CM/EM/GM Installation Kit for ACE3600 (V148AC/FLN3635A) enables the user to
install the CM/EM/GM mobile radio (CM200, CM140, EM200, GM3188) in ACE3600
Remote Terminal Units (RTU). Each kit includes a bracket, adapter, and cables.

Installation
The CM/EM/GM can be mounted on the ACE3600 RTU as follows:

Procedure 21-34 How to Install the CM/EM/GM Radio on the Metal Chassis

1. Attach the radio plug-in port from the installation kit (FLN3696A) to the desired opening
on the ACE3600 CPU module. For instructions on attaching plug-in ports, see Connecting
Plug-In Ports to the CPU Module in the CPU Module chapter above.

2. Connect the 16-pin connector radio adapter (FLN3636A) to the accessory connector on the
radio. (See Figure 21-44.)

Radio Mounting Screws
Bracket / (0387839Vv89)
(FHNG894A) \ /

Power Cable_ > “Niipe"" . Radio

(FKN8428A) Adapter

Figure 21-44 CM/EM/GM Radio, Adapter and Power Cable
3. Connect the power cable (FKN8428A) to the radio’s power connector. (See Figure 21-44

and Figure 21-45.) Connect the other end of the power cable to the AUX1A or AUX1B
connector on the ACE3600 RTU Power Supply unit. (See Figure 21-46.)
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Radio Communication
Adapter Cable

(FKN8427A)
Power
Connector

. «——Power Cable

Radio (FKN8428A)
ég;[]enner;?or Antenna Cable

(FKN8429A)

Figure 21-45 CM/EM/GM Radio Cable Connections

4. Connect the communication cable (FKN8427A) to the back of the radio adapter
(FLN3636A) connector (10-pin RJ45 connector). (See Figure 21-45.) Place one Fair-Rite
soft ferrite (#7683477X01 from the supplied ferrite kit FHN7007A) on the cable near the
bottom of the CPU door, loop the cable one turn around it, and clamp the ferrite on the
cable. Connect the other end of the communication cable to the plug-in port of the
ACE3600 CPU.

5. Mount the CM/EM/GM radio onto the metal bracket (#0789422V45) using the two
supplied radio mounting screws from kit FHN6894A, # 0387839V89 on the top and
bottom of the radio. (See Figure 21-44, Figure 21-45 and Figure 21-46.)

6. Connect the antenna cable (FKN8429A") to the antenna connector on the radio and to the
opening on the bottom of the ACE3600 housing using the four supplied screws. (See
Figure 21-45 and Figure 21-46.) Mount the complex (bracket and radio) on the RTU
chassis above the CPU and 1/0 modules, using the four built-in screws. (See Figure 21-46.)

In EMEA and Asia, add the adapter provided in kit FLN3635A to the radio before attaching the
antenna cable.
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Communication  Radio Adapter Radio Mounting Metal
Cable (FLN3636A) Screws Bracket
(FKN8427A) (#0387839Vv89) (FHNG6894A)

CM/EM/GM
Radio

Power Cable
(FKN8428A)

Antenr{ga Cable
(FKN8429A)

Figure 21-46 CM/EM/GM Radio Installed on ACE3600 Chassis

Power Supply CPU

RTU Port Configuration for the CM/EM/GM Radio
To enable MDLC communication using CM/EM/GM radios, use the ACE3600 STS site
configuration utility to configure the ACE3600 RTU plug-in port connected to the radio.

Follow the instructions for RTU Port Configuration for the CDM750 Radio above.

Programming the CM/EM/GM Radio using CPS
The following programming instructions must be performed before connecting a CM/EM/GM
radio to an ACE3600 RTU. These steps define miscellaneous settings and the function of each
pin in the radio’s general purpose I/O connector.
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The picture below shows the radio model information screen in the CPS.

cps Commercial Series Customer Programming Software - [nMarlin_MOSC_Y¥HF.cps] == =
File Edit Yiew Device Window Help =1
J = H ) 2 |y M 4l ?
Open  Save Add (Zuk Copy.  Paste Read Wwrite Clone | Reports | About
[ER=] ;
- [EER Genetal Settings
- GG Accessories
0 EButtons tModel Mumber:  MBOKMNCIAATAN
o Signaling Serial Number: 0D0AAA0000
53 MDC Firrnweare Wersion: DO7.06.10
“_@Aj_‘ Sysl
B2 Guik-Call IT Last Programmed Date:  24-Feb-2003, 01:25 PM
""" ”&\_‘ Sysl Codeplug Version: 07,28
gl Conventional Persnalties Frequency Range (MHz: 146.000000 - 174000000
----- & Persl
-2 Sean
..... List1

|Ready

|04-may-2003

gi0zs7AM [ [uom [

Figure 21-47 CM/EM/GM CPS Radio Information Screen

Radio Power Settings
The picture below shows the TX power setting (1-25 W) in CPS.

Ps Commercial Series Customer Programming Software - [nMarlin_MOSC_YHF.cps]
@ File Edit Wiew Device Window Help

& M| 2= & 2 | » »g M al 7
Open  Save Add Cut Copy.  Paste Read ‘Write Clone | Reports | About
= &= Mobile

- (@ hccessories
o Buttons
o Signaling
=3 MDC
L Gyst
125 Quik-Call T

L sy

=33 Conwentional Personalities

L & Persi1

=2y Scan

LR st

Hot Mic Source |Control Head b
Microphone Gain [dB] |27.D 33

Busy LED ¥

DffHook Defeats PL '
Codeplug Password l—
Alert Tone Volume Offsst lﬁ
Front Panel Test W
T Low Power Value [watts) l@

T High Pawer Value [watts] [25.0 =

Figure 21-48 CM/EM/GM CPS General Settings Screen
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Radio Accessory Connector Pins Definition

The picture below shows the setting of the radio’s accessories pins required for interfacing with
the ACE3600.

cps Commetrcial Series Customer Programming Software - [Marlin_1_5W_MOSC-L_¥HF_proto.cps] Ailll
Eile Edit Wew Device MWindow Help -2 x|
@ H | &= & B |z B M il ?
Open  Save Add Gt Copy  Paste Read Write Clone | Reports | About
=) B2 Mobile ;I
General Settings
@ ArCCessories Keypad/Microphone Configuration IStandard Microphone j
Bkt
e = Accessoy Package IDefauIt j
a0, Signaling
=2 MDC Fin #3 IData PTT j Active Level ILow 'l Debounce [
T Tys1 . : 3
Ea ukeCal T Fin #4 IUnass|gned j Active Level ILow 'l Debounce [~
: &‘ Sysl Fin #& IUnassigned j AT Active Level ILow 'l Debounce [
&3 Conventional Personalities
Pin #8 IESQ Detect j Active Level IHigh 'I Debounce [~
Fin #3 IUnassigned j Active Level |L0w 'l Debounce [
Listl
Fin #12 IUnassigned j Active Level ILow 'l Debource [T
Pin #14 IUnassigned j Active Level ILow 'l Debource [~
R Audio Type [Flat Audio =l
External Alarm Duration [zec) |‘I _,::‘
External Alarm Delay [sec) ID _I?
External PTT Audio Source IExt Mic and Flat Tx Audio j
Accessory Microphone Gain (dB] |25.5
Accessory Power Up Delay [mg] [1000 _:I
Diata PTT Overides Yoice [ Ai
Data PTT Audio Source [Flat Tx Audio | .
Debounce Duration [ms] |25 =
|Ready [04-5ep-z003 3517 amM [mo [

Figure 21-49 CM/EM/GM CPS Radio Accessories Screen
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Frequency and Bandwidth Settings
The picture below shows the setting of the radio’s frequency, bandwidth and power level.

cps Commercial Series Customer Programming Software - [nMarlin_MOSC_¥HF.cps] | [ |5|
File Edit ¥iew Device Window Help == ]
= H | &+ & 2 | 3 M i 7
Open  Save Add Ut Copy  Paste Read ‘Write Clone | Reports | About

[=]-- &= Mobile =
-[ER General Settings

@ Accessaries

° Buttons Channel Bandwidth (kHz] [12.5 57 Emphasis Selection IDe-Emphasis and Pre-Emphasis j
~apa Signaling

E-23 Mo Soan List [Nane =] Squelch Setting INormaI 'l

jﬁ‘ Sysl Auto Sean [T
Ea Quik-Call 11 Companding Mode [~

- SVSI_ 5 Allow T alkaround 7
= @3 En\;:::lona\ Personalities Feceive Onip [
=24 Scan

List1

Frequency [MHz) |151.625000 _:I Frequency [MHz) |[151.625000 _:I

Squelch Type |C50 he Squelch Type |CSQ 'I
DPL Code [Octal] [H23 * | DPL Code [Octal) |23

DPL lrvert I Copy DPL lrvett I
TPL Frequency [Hz] |60 _:I TPL Frequency [Hz] |BE.0 _:I
TPL Code (32 Vl TPL Cade |><Z 'l
Signaling System INone j Signaling System INone j
TPL/DPL Required for Data [T Power Level I Vl
Signaling Squelch [Or ¥ vox ™
Unmute/ute Fuls IStd Unmuting, Std Muting j Tirne-Out Timer [(sec) |60 hd
Reference Frequency I Default j Reference Frequency |Default j

DPL Tum-Of Code

-
«| [ »

[Ready [04-May-2003 [9:25:45 am oM [

Figure 21-50 CM/EM/GM CPS Radio Personality Tx/Rx Screen

Note: The Power Level should be set according to the power output.
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CM/EM/GM Radio Models and Regional Options for ACE3600
The CM/EM/GM models of the ACE3600 RTU, F7573A (VHF) and F7574A (UHF) include
the following regional options:

Option Region Radio
V851 North America (NA) CM200, 1-25W
V852 EMEA CM140, 1-25W
V853 Asia GM3188, 1-25W
V854 Latin America (LA) EM200, 1-25W

V148AC CM/EM/GM INSTALL KIT

FLN3635A CM/EM/GM INSTALL KIT

Note:

1.

When ordering an ACE3600 model with a CM/EM/GM radio, a V95x option must be

added.

For models/options availability, see the latest sales price list.

The kit FLN3635A includes an adapter for use with antenna cable FKN8429A in EMEA

and Asia.
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MotoTrbo - XPR4350, XPR4380, DM3400, XiR M8220, DGM4100 Radio
Installation Kit

The MotoTrbo - XPR4350, XPR4380, DM3400, XiR M8220, DGM4100 Installation Kit for
ACE3600 (FLN4102A/V682AF) enables the user to install the XPR4350/XPR4380/
DM3400/XiR M8220/DGM4100 mobile radios in ACE3600 Remote Terminal Units (RTU).
Each kit includes a radio bracket (FHN6894A), power cable (FKN8436A), USB data cable
(FKN8644A) and antenna cable (FKN8429A).

Installation
The MotoTrbo can be mounted on the ACE3600 RTU (CPU 3680 only) as follows:

1. Attach the MotoTrbo radio to the metal bracket (p/n 078942245 from kit FHN6894A)
using the two supplied radio mounting screws. (See Figure 21-51.)

Mounting Radio
Washers +— Bracket
and Screws (FHN6894A)
(038783989 '\

from

FHNG894A)

Figure 21-51 MotoTrbo Radio and Metal Bracket

2. Connect the USB connector of the USB data cable (FKN8644A) to one of the USB host
ports on the ACE3600 CPU module. Connect the other side of the cable (26-pin
connector) to the Accessory connector on the radio. (See Figure 21-52.)
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Radio Accessory

/ Connector

Connector

Power Cable

Antenna
Connector

Antenna Cable

Figure 21-52 MotoTrbo Radio Cable Connections

Connect the DC power cable (FKN8436A) to the Power connector on the radio. Connect
the male pin on the data cable (FKN8644A) to the female pin on the DC power cable
(FKNB8436A) to ensure ignition sense operation. Connect the opposite end of the power
cable to the AUX1A or AUX1B connector on the ACE3600 power supply unit.
Important: Only one MotoTrbo radio can be attached to a given power supply.

Mount the radio/bracket unit onto the RTU chassis near the CPU and 1/0 modules, using
the four built-in screws. (See Figure 21-53.)

Connect the antenna cable (FKN8429A) to the Antenna connector on the radio. If the
radio type is DM4300 (EMEA) or XIR M8220 (Asia), use the RF adapter 5871143Y01.

Run the cable through the small white clips along the edge of the chassis and attach the
connector to the opening on the bottom of the ACE3600 RTU housing.
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Antenna Cable Radio Radio Mounting
(FKN8429A) Screws (#0387839V89)

and
Washers

Radio
Bracket
(FHNG6898A)

Power Cable
(FKN8436A)

Power CPU 3680 Antenna Cable Communication
Supply N-Type Connector Cable (FKN8644A)

Figure 21-53 MotoTrbo Radio Installed on ACE3600 Chassis

RTU Port Configuration for the MotoTrbo Radio
The RTU port is configured using the ACE3600 STS as follows:

Port Type
Procedure 21-35 How to Configure the ACE3600 Port for the MotoTrbo Radio

1. Inthe ACE3600 STS, click on the desired site, and open the site view.

2. Inthe Port Tab, click on the USB port (HU1/HU2) through which the RTU will
communicate with the radio. (HU1 is the left USB port and HU2 is the right USB port.)

3. Confirm that the port parameters are as shown in the screen below.
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w [ Lirks.. LINE1

> OMS Servers |

HUT | Media LISE Host
Operation Mode  (Async
Connection type .Flemcute MNDOIS Host
Connected to MatoTrbo -

* |MTF Servers |

Figure 21-54 RTU Site Configuration for MDLC over MotoTrbo Radio — Port Type Parameters

4. Define the desired Line links.

5. Configure the Advanced Link Layer parameters as in the screen below.

X
Advanced Link Layer ‘
Parameter | Drefault Walue |
Link 1D Parameters H
itk name: LINE 1 =
T to falled RTU ever <DISABLE 0-30> min [ 3 3
Perindic check of faled RTU [ Dizable]: Dizable Li
Drefault group [P address: [ 0.0.0.0f 225001
Get host by name uzing DNS [ Enable]: Enable Li
Matify changes from other link s [ Mever]: MHever L!
MDLC over [P port number; [ 2002) 2002
Enable sync [ Dizable]: Enable :i
Enable reply to time synchronization [ Dizable]: Dizable L!
Enable routing on MOLC over IP port [ Dizable]: Dizable ;i
Matify IP address when connecting [ Enable]: Enahble L!
Motify private gite |0z when connecting [ Enable]: Enable Li
Check alive timeout [sec] <0-55535> [ 35) 0
Pall interval (zec) <0-255: [ 10} 0
Mamimum number of polls <0-255: [ 3 0
ok | Cancel | Bestore Defaults |

Figure 21-55 RTU Site Configuration for MDLC over MotoTrbo Radio — Advanced Configuration

Note: Setting the ‘Enable sync’ parameter to Enable is for time synchronization only.

Note: Default group IP address is required for sending group calls (MDLC setcalls). The
specific IP address should be set in the radio CPS as described below (otherwise RTUs will
not be able to send or receive group calls from the radio).

6. Save the changes. Generally no other changes are required to Advanced Physical

parameters.

Advanced Parameter Configuration

The STS provides default settings for advanced port parameters for use with the MotoTrbo
radio. These settings should be used.

Programming the MotoTrbo Radio using CPS
The MotoTrbo radio is programmed for ACE3600 in the factory and is ready for
communication. For user programming of site-specific parameters, bring the radio to the
Motorola Service Center or use the CPS which can be ordered with the radio and follow the

instructions below.
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Radio Connections
To program the MotoTrbo radio with Customer Programming Software (CPS), the radio is
connected to a PC USB port using the standard ACE3600 MotoTrbo communication cable
FKN8644A.

Procedure 21-36 How to Connect the MotoTrbo Radio to the CPS

1. Connect the 26-pin connector to the radio Accessory connector, and the USB connector
to the PC on which the MotoTrbo CPS software is installed.

2. Connect the power cable to the radio.

Radio Disassembly
If the MotoTrbo radio is to be programmed outside of the ACE3600 housing, disassemble the
radio as follows:

Procedure 21-37 How to Disassemble the MotoTrbo Radio from the ACE3600 Metal Chassis
1.  Disconnect the antenna cable (FKN8429A) from the radio Antenna connector.

2. Remove the radio/bracket unit from the RTU chassis by unscrewing the four built-in
SCrews.

3. Disconnect the DC power cable (FKN8436A) from the radio Power connector.
4.  Disconnect the data cable (FKN8644A) from the radio.

5.  Detach the metal bracket (FHN6894A) by unscrewing the two radio screws
(#0387839V89), one on each side. (See Figure 21-51.)

CPS Programming Settings
The following programming instructions must be performed before connecting a MotoTrbo
radio to the ACE3600 family Remote Terminal Units (RTU). These instructions define
miscellaneous settings and the function of each pin in the radio’s general purpose 1/0
connector.

Procedure 21-38 How to Program the MotoTrbo Radio

1.  Before programming the radio, read the codeplug file from the radio and save it to your
PC using the File >Read Device command in the CPS.

2. Open the codeplug file in the CPS. Verify that you are using the right radio.

3. Under the radio’s General Settings, change the Radio ID number as required and the TX
High Power value to VHF 25W/UHF 20W. (View->Expert displays the full layout of
General Settings.)

4.  (Optional) If it is desirable to reduce transmission time, consider reducing Tx Preamble
Duration from 960ms to 60-120ms. The preamble duration can also be reduced if no/few
radios in the system use the scan feature. If priority scan is used, or for Scan List
members with high traffic or long transmissions, or for dual capacity direct mode
channel, consider increasing Tx Preamble Duration. For details, consult your radio
system administrator.
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Under Accessories, verify that Ignition Sense is set to On/Off Or Ignition.

Under Network, verify that the CAl Network number (default 12) is identical for all
radios in the system.

Verify that the CAl Group Network number (default 225) is identical for all radios in the
system. (This corresponds to the 225’ in the port’s Default group IP address 225.0.0.1.)
Verify that under Forward to PC, the Via USB option is selected (required for time sync
and broadcast). (In older CPS versions, verify that Forward to PC is checked.)

Under Contacts->Digital, add a new Group Call with ID “1’. Rename it MOSCAD. (This
corresponds to the ‘1’ in the port’s Default group IP address 225.0.0.1.)

Under Rx Group Lists->Digital->List 1, add MOSCAD to Members. This allows the
RTU/FIU to receive group calls over MotoTrbo.

Under Channels->Zone<n>->Channell, set the TX and RX frequencies as required.
Verify that the color code and the repeater slot are equal in all radios in the group.

If you expect if a high amount of over-the-air contention on your channel, select
Enhanced Channel Access for optimal data reliability. Otherwise, for optimal data
throughput, leave this feature disabled (unchecked).

From the File Menu, select Save to save changes to the radio.
From the File Menu, select Write Device to download the configuration to the radio.

The radio configuration must match the repeater topology (direct mode, single repeater,

IP site connect.)

For more information on configuring the MotoTrbo radio and the ACE3600 RTUs for MDLC
over MotoTrbo, see the MDLC over MotoTrbo section of the ACE3600 STS Advanced
Features manual. For information on adding IP addresses to the IP conversion table and
downloading to the relevant attached RTUs, see the Operation chapter of the ACE3600 STS
User Guide.

XPR4350/XPR4380/DM3400/XiR M8220/DGM4100 Options for ACE3600
One of the following MotoTrbo options must be ordered with the F7583A/F7584A models:

Option Name Option Number
ADD: XPR4350 Radio 403-470 MHz for NAG V751AA
ADD: XPR4350 Radio 450-512 MHz for NAG V751AB
ADD: XPR4350 Radio 136-174 MHz for NAG V751AC
ADD: XPR4380 Radio 800/900 MHz for NAG V751AD
ADD: DM3400 Radio 403-470 MHz for EMEA & Australia V752AA
ADD: DM3400 Radio 450-527 MHz for EMEA & Australia V752AB
ADD: DM3400 Radio 136-174 MHz for EMEA & Australia V752AC
ADD: XiR M8220 Radio 403-470 MHz for Asia V753AA
ADD: XiR M8220 Radio 450-512 MHz for Asia V753AB
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ADD: XiR M8220 Radio 136-174 MHz for Asia V753AC
ADD: DGM4100 Radio 403-470 MHz for LA V754AA
ADD: DGM4100 Radio 450-527 MHz for LA V754AB
ADD: DGM4100 Radio 136-174 MHz for LA V754AC
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MotoTrbo — XPR5350, XPR5380, DM4400, XiR M8620, DGM5000 Radio
Installation Kit

The MotoTrbo — XPR5350, XPR5380, DM4400, XiR M8620, DGM5000 Installation Kit for
ACE3600 enables the user to install the XPR5350, XPR5380, DM4400, XiR M8620,
DGM5000 mobile radios in ACE3600 Remote Terminal Units (RTU). Each kit includes a
radio bracket (FHN6894A), power cable (FKN8436A), data cable (30013015001 for digital
mode, CB000139A01 for analog mode, CB000344A01 for Connect Plus), and antenna cable
(FKN8429A).

Installation

The MotoTrbo can be mounted on the ACE3600 RTU (CPU 3680 only, in digital and Connect
Plus modes) as follows:

1. Attach the MotoTrbo radio to the metal bracket (part number 0789422V45 from kit
FHN6894A) using the two supplied radio mounting screws. See Figure 21-56.

Mounting Radio
Washers «— Bracket
and Screws > (FHN6894A)

(038783 9V89 \ ' =
from | '
FHN6894A)

Figure 21-56 MotoTrbo Radio and Metal Bracket

2. Connect data cable (30013015001 for digital mode, CB0O00139A01 for analog mode,
CB000344A01 for Connect Plus) to radio accessory connector. See Figure 21-57.

e Fordigital and Connect Plus modes, connect the cable to one of the USB host
connectors.

e For analog mode, connect data cable to ACE3600 GRI port (located in GRI plug-
in).
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Radio Accessory

/ Connector

«———Data Cable
Power

Connector

Power Cable

Antenna
Connector

Antenna Cable

Figure 21-57 MotoTrbo Radio Cable Connections

Connect the DC power cable (FKN8436A) to the Power connector on the radio. Connect
the male pin on the data cable (30013015001 for digital mode, CB000139A01 for analog
mode, CB000344A01 for Connect Plus) to the female pin on the DC power cable
(FKNB8436A) to ensure ignition sense operation. Connect the opposite end of the power
cable to the AUX1A or AUX1B connector on the ACE3600 power supply unit.
Important: Only one MotoTrbo radio can be attached to a given power supply.

Mount the radio/bracket unit onto the RTU chassis near the CPU and 1/0 modules, using
the four built-in screws. See Figure 21-58.

Connect the antenna cable (FKN8429A) to the Antenna connector on the radio. If the
radio type is DM4400 (EMEA) or XiR M8620 (Asia), use the RF adapter 5871143Y01.

Run the cable through the small white clips along the edge of the chassis and attach the
connector to the opening on the bottom of the ACE3600 RTU housing.
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Radio Mounting
Screws
(#0387839V89)
and

Washers

Antenna Cable Radio

(FKN8429A)

Radio
Bracket
(FIING6898A)

Power Cable
(FKN8436A)

Communication Cable
(30013015001 - Digital
CB000139A01 — Analog
CB000344A01 — Connect Plus)

CPU 3680 Antenna Cable
N-Type
Connector

Power
Supply

Figure 21-58 MotoTrbo Radio Installed on ACE3600 Chassis

RTU Port Configuration for the MotoTrbo Digital Radio
The RTU port is configured using the ACE3600 STS as follows:

Port Type
Procedure 21-39 How to Configure the ACE3600 Port for the MotoTrbo Digital Radio

In the ACE3600 STS, click on the desired site, and open the site view.

2. Inthe Port Tab, click on the USB port (HU1/HU2) through which the RTU will
communicate with the radio. HU1 is the left USB port and HU2 is the right USB port.

1.

3. Confirm that the port parameters are as shown in the screen below.
E LINE 2

Media USE Host » [Links._.
Operation Mode  Async + [|DNS Servers ]
Connection type  Remote NDIS Host ~+ [[NTP Servers ]

Connected to MotoTrbo

Figure 21-59 RTU Site Configuration for MDLC over
MotoTrbo Digital Radio — Port Type Parameters
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4. Define the desired Line links.

5. Configure the Advanced Link Layer parameters as in the screen below.

F B!

] Physical | B Link |

Advanced Link Layer
Parameter Default Value p
Link 1D Parameters T
Link name: LINE2 E
Tx to failed RTU every <0:DISABLE 0-30=> mi [ 35 3
Periodic check of failed RTU [ Disable]: Disable E
Default group IF address: [ 0.0.0.0] Z25.0.01 3
Get host by name using DNS [ Enable]: Enable [ |
Notify changes from other links [ Newver]: MNever T
MDLC aver IP port number: [ 2002]: 2002 M
Enable sync [ Disable]: ErEHe -
Enable reply to ime synchromzation [ Disable]: Disable [ | 1
Enable routing on MDLC over IP port [ Disable]: Disable ?
Notify IP address when connecting [ Enable]: Enahle T
Notify private site IDs when connecting [ Enable]: Enable =]
Check alive imeout (sec) <0-65535 [ 0 0 o
Foll interval (sec) <0-256= [ 0 0
Maximum number of polls <0-255= [ 0 0 -
[ ok | [ cancel | | Bestore Defauts

Figure 21-60 RTU Site Configuration for MDLC over
MotoTrbo Digital Radio — Advanced Configuration

Note: Setting the ‘Enable sync’ parameter to Enable is for time synchronization only.

Note: Default group IP address is required for sending group calls (MDLC setcalls). The
specific IP address should be set in the radio CPS as described below. Otherwise RTUS is
unable to send or receive group calls from the radio.

6. Save the changes. Generally no other changes are required to Advanced Physical
parameters.

Advanced Parameter Configuration
The STS provides default settings for advanced port parameters for use with the MotoTrbo
radio. These settings should be used.

Programming the MotoTrbo Digital Radio using CPS
The MotoTrbo radio is programmed for ACE3600 in the factory and is ready for
communication. For user programming of site-specific parameters, bring the radio to the
Motorola Service Center or use the CPS which can be ordered with the radio and follow the
instructions below.
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Radio Connections
To program the MotoTrbo radio with Customer Programming Software (CPS), the radio is
connected to a PC USB port using the standard ACE3600 MotoTrbo communication cable
HKN6184.

Procedure 21-40 How to Connect the MotoTrbo Digital Radio to the CPS

1. Connect the 26-pin connector to the radio Accessory connector, and the USB connector
to the PC on which the MotoTrbo CPS software is installed.

2. Connect the power cable to the radio.

Radio Disassembly
If the MotoTrbo radio is to be programmed outside of the ACE3600 housing, disassemble the
radio as follows:

Procedure 21-41 How to Disassemble the MotoTrbo Digital Radio from the ACE3600 Metal
Chassis

1.  Disconnect the antenna cable (FKN8429A) from the radio Antenna connector.

2. Remove the radio/bracket unit from the RTU chassis by unscrewing the four built-in
SCrews.

3. Disconnect the DC power cable (FKN8436A) from the radio Power connector.
4.  Disconnect the data cable (30013015001) from the radio.

5.  Detach the metal bracket (FHN6894A) by unscrewing the two radio screws
(#0387839V89), one on each side. See Figure 21-56.

CPS Programming Settings for MotoTRBO Digital Mode
The following programming instructions must be performed before connecting a MotoTrbo
digital radio to the ACE3600 family Remote Terminal Units (RTU). These instructions define
miscellaneous settings and the function of each pin in the radio’s general purpose 1/0
connector.

Procedure 21-42 How to Program the MotoTrbo Digital Radio

1.  Before programming the radio, read the codeplug file from the radio and save it to your
PC using the File ->Read Device command in the CPS.

2. Open the codeplug file in the CPS. Verify that you are using the right radio.

3. Under the radio’s General Settings, change the Radio ID number as required and the TX
High Power value to VHF 25W, UHF 20W, 8/900M 15W. To display the full layout of
General Settings, click View ->Expert.

4.  (Optional) If it is desirable to reduce transmission time, consider reducing Tx Preamble
Duration from 960ms to 60-120ms. The preamble duration can also be reduced if no/few
radios in the system use the scan feature. If priority scan is used, or for Scan List
members with high traffic or long transmissions, or for dual capacity direct mode
channel, consider increasing Tx Preamble Duration. For details, consult your radio
system administrator.
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5. Under Accessories, verify that Ignition Sense is set to On/Off Or Ignition.

6.  Under Network, verify that the CAl Network number (default 12) is identical for all
radios in the system.
Verify that the CAl Group Network number (default 225) is identical for all radios in the
system. (This corresponds to the 225’ in the port’s Default group IP address 225.0.0.1.)
Verify that under Forward to PC, the Via USB option is selected (required for time sync
and broadcast). (In older CPS versions, verify that Forward to PC is checked.)

7. Under Contacts->Digital, add a new Group Call with ID ‘1’. Rename it MOSCAD. (This
corresponds to the ‘1’ in the port’s Default group IP address 225.0.0.1.)

8.  Under Rx Group Lists->Digital->List 1, add MOSCAD to Members. This allows the
RTU/FIU to receive group calls over MotoTrbo.

9.  Under Channels->Zone<n>->Channell, set the TX and RX frequencies as required.
Verify that the color code and the repeater slot are equal in all radios in the group.

10. If you expect if a high amount of over-the-air contention on your channel, select
Enhanced Channel Access for optimal data reliability. Otherwise, for optimal data
throughput, leave this feature disabled (unchecked).

11. From the File Menu, select Save to save changes to the radio.
12. From the File Menu, select Write Device to download the configuration to the radio.

Note: The radio configuration must match the repeater topology (direct mode, single repeater,
IP site connect.)

For more information on configuring the MotoTrbo radio and the ACE3600 RTUs for MDLC
over MotoTrbo, see the “MDLC over MotoTrbo” section of the ACE3600 STS Advanced
Features manual. For information on adding IP addresses to the IP conversion table and
downloading to the relevant attached RTUSs, see the “Operation” chapter of the ACE3600 STS
User Guide.

RTU Port Configuration for the MotoTrbo Analog Radio
The RTU port is configured using the ACE3600 STS as follows:

Port Type
Procedure 21-43 How to Configure the ACE3600 Port for the MotoTrbo Analog Radio

1. In the ACE3600 STS, click on the desired site, and open the site view.

2. In the Port Tab, click on the click on the plug-in port through which the RTU is to
communicate with the radio.

3. Confirm that the port parameters and data speed are as shown in the screens below.

For DPSK:

Pl Media Radio + [[Link name: RADIO 1
Radio System Conventional ~ [ Zones_.. |
Radio Type XPR5350 Z Data speed: [ 1200 Bps]: 1200 Bps |Z|
Max no. of repeater No repeater [+ [|Default routing: [ Mone]: MNone |z|
Modem DPSK -
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For FSK:

Pl Mediza

Radio Type
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Radic ~ [[Link name: RADIO 1 E
Radio System Conventional  ||Zones_

XPR5350 [+ [IData speed: [ 2400 Bps] 2400 Bps E
Max no. of repeater Mo repeater Z Default routing: [ Monel]: Mone E

FSK -

Modem

Figure 21-61 RTU Site Configuration for MDLC over MotoTrbo Analog Radio — Port Type

Parameters

4. (Optional) Define the desired radio links and zones.

5. Save the changes.

Advanced Parameter Configuration

The STS provides default settings for advanced port parameters for use with the MotoTrbo
radio. These settings should be used.

Programming the MotoTrbo Analog Radio using CPS

The MotoTrbo radio is programmed for ACE3600 in the factory and is ready for
communication. For user programming of site-specific parameters, bring the radio to the
Motorola Service Center or use the CPS which can be ordered with the radio and follow the

instructions below.

Radio Connections

To program the MotoTrbo radio with Customer Programming Software (CPS), the radio is
connected to a PC USB port using the standard ACE3600 MotoTrbo communication cable

HKN6184.
Procedure 21-44 How to Connect the MotoTrbo Analog Radio to the CPS

1. Connect the 26-pin connector to the radio Accessory connector, and the USB connector
to the PC on which the MotoTrbo CPS software is installed.

2. Connect the power cable to the radio.

Radio Disassembly

If the MotoTrbo radio is to be programmed outside of the ACE3600 housing, disassemble the
radio as follows:

Procedure 21-45 How to Disassemble the MotoTrbo Analog Radio from the ACE3600 Metal
Chassis

1.  Disconnect the antenna cable (FKN8429A) from the radio Antenna connector.

2. Remove the radio/bracket unit from the RTU chassis by unscrewing the four built-in
SCrews.

3. Disconnect the DC power cable (FKN8436A) from the radio Power connector.
4.  Disconnect the data cable (CB000139A01) from the radio.

5.  Detach the metal bracket (FHN6894A) by unscrewing the two radio screws
(#0387839V89), one on each side. See Figure 21-56.
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CPS Programming Settings for MotoTRBO Analog Mode
The following programming instructions must be performed before connecting a MotoTrbo
radio to the ACE3600 family Remote Terminal Units (RTU). These instructions define
miscellaneous settings and the function of each pin in the radio’s general purpose 1/0
connector.

Procedure 21-46 How to Program the MotoTrbo Analog Radio

1.

© © N o O

11.

12.
13.
14.

Before programming the radio, read the codeplug file from the radio and save it to your
PC using the File >Read Device command in the CPS.

Open the codeplug file in the CPS. Verify that you are using the right radio.

Under the radio’s General Settings, change the Radio ID number as required and the TX
High Power value to VHF 25W, UHF 20W, 8/900M 15W. To display the full layout of
General Settings, click View ->Expert.

(Optional) If you want to reduce transmission time, reduce Tx Preamble Duration from
960ms to 60-120ms. The preamble duration can also be reduced if no/few radios in the
system use the scan feature. If priority scan is used, or for Scan List members with high
traffic or long transmissions, or for dual capacity direct mode channel, consider
increasing Tx Preamble Duration. For details, consult your radio system administrator.

Under Accessories, verify that Ignition Sense is set to On/Off Or Ignition.
Under General settings select Monitor Type “Silent’

Under Accessories, change RX Audio Type to ‘Flat Squelch’

Under Accessories, change debounce duration to 25mS

Under Accessories, change Cable Type to Rear Data Accessory

Under Accessories, GP1O Physical Pins, Change pin#17 to Data PTT, Active Low and
check Debounce

Under Accessories, GP10O Physical Pins, Change pin#19 to CSQ detect, Active High and
check Debounce.

Under Channel, Analog channel, change Voice Emphasis to ‘“None’.
Under Channel, Analog channel, make sure Power Level is set to ‘High’.

Under Channel, Analog channel, change Admin Criteria to *Always’.

RTU Port Configuration for the MotoTrbo Connect Plus Radio
The RTU port is configured using the ACE3600 STS as follows:

Port Type

Procedure 21-47 How to Configure the ACE3600 Port for the MotoTrbo Connect Plus Radio

Part 1: FIU Configuration to XRT Gateway

1.

In the ACE3600 STS, click on the desired site, and open the site view.

21-80



Radio Types

2. In the Port Tab, verify that the ETH 1 parameters are as follows:

ETH1 HMedia 10A100BT
Address mode Static LAM
Connection type Ethermet

and Installation Kits

Linkz...

I

Self IP address:

D efault routing IF address:

Connected to

iMotaTrbo Connect Flus ¥R T Gateway

-
]
B

|IP network maszk:

DMS Servers

|

MTP Servers

|

Frotocols...

I

LINE 1.2
[0.000F 101233124

T, A ——
[0.000;  Z5BZER2SR0

Figure 21-62 FIU Configuration to XRT Gateway in MotoTrbo Connect Plus Mode

3. Configure the Advanced Configuration Physical parameters:

a)
b)

Enter the XRT Gateway IP Address. Example: 10.1.233.10

Configuration Tool. Example: 65290.

specified in the XRT Configuration Tool.

Enter the XRT Client data path ID. It is the subscriber ID as specified in the XRT

Click XRT Client Password and in the pop-up window, set the user credentials as

@i Add RTU X
| o | General| A Ports | | IHDI 2] Advanced
HU1 ot uzed IZ||
Hu2 ot uzed IZ"
Pi1 ot uged |Z||
s iR3-232 ¥ |[Link 1 25 Advanced Configuration - ETHL E
".Dpera ion Mode "Async z D ata LJ Physical |_J Link|
Connection Type  RTU-+o-RTU 1~ D efal ‘ idvanced Physical Laver
B " L Lnk Farameter [ =falt Wale
EE:;?;:;:'?:; :STySiD_HTU — E:: XRT Galenay P Address L [0.0.0.0 10.1.233.10 |
L= #RAT Gateway TCP part number <1-85535: 10001} 10001
ETHIN Hedia 104100 BT = ||Cinks| [FRFiT it data path 1D <0.1577641 2> o E5290 |
Auddress mode Static LAN Z| el I ¥RT Client connect timeout [seconds] <1-60: [ 10} 10
Connection type Ethernat Z| Defa #RT Client idle time to declare end reception [milizeconds) <I] 0] 1]
Connected to gMotoTrbo Lonnect Plus XRT Gateway - ||F' nell | AT Client transmit queue size <1664 [ 2 1
E #AT Client packet data request fail imeout [seconds] <1-8552[  210] 210
E iXHT Client pazssword E
Pratan
o ot uzed IZ||
FI2 ot uzed IZ||
I oK I I Cancel I I Riestore Defaults

Figure 21-63 FIU Configuration to XRT Gateway — Advanced Configuration — Physical
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4. Inthe FIU Advanced Configuration Link Tab, specify the links for LINE1 and LINE2.

a) For LINEL (Link ID of MDLC over IP — LAN), set the following parameters:

a. Disable the Enable non-IP communication to XRT Gateway option.

b. Perform one of the following actions:

¢ If you want to avoid paging unnecessary communication, set the Check
alive Timeout, Poll Interval, and Maximum number of polls options to 0.

o |fthe RTU to be detected is disconnected, set Check alive Timeout, Poll

Interval, and Maximum number of polls to 35 seconds, 3, and 10

respectively.

c. Disable the Enable Sync option (not supported).

a5 Add RTU ==
| o General| 0‘? Parts | A% T5 Potts I | Advanced|
HUT IE“
Huz E|
Pi E
SI1 I Bl iy = 1
Operation Mode  Async o 5 Advanced Configuration - ETHL
Connection Type  RTU-to-RTU _J Physzical LJ Link,
512 ‘ Advanced Link Layer
A
F svne Farameter Drefault Walue
Connection Type  RTU-0-RTU -
ETH1 Media 104100BT ILink name: LINE 1 FI
Address mode Static LAN o taled H L eveTl,l <O DTSAECE 0300 mi I 4l 3
Connection type  Ethemet Perindic check of failed RTU [ Disable] Dizable IZ|
Connected to iMataTiba Connect Flus <R & ateway Giet host by name uzing DMS [ Enable]: Enable IZ|
Default group [P address: [ 0.0.0.0]: 0.0.0.0
| | [ Meverl Peser
Enable non-IP communication tox<RT Gateway [ Enable]: Dhizable |v
DUl "I Mot used
PI2 ot used MOLC over IP part nurber: [ 2002): 2002
Enable reply tao time synchronization [ Disable]: Dizable E
Enable routing on MOLC aver IP port [ Disable]: Dizable E
Motify IP address when connecting [ Enable]: Enable E
Notifg Erivate site |0z when connectinﬁ [ Enable]: Enable [ -]
— — . "
Check alive timeout [zec] <0-85535: [ 0 0
Pall interval [sec) <0-255: [0 0
b zirnurn murmber of polle <0-2553 [ O 0
’ Advanced Configuration. .. ] ’ Add Part to Galleny.... ]
[ Add ] ’ Cancel ] [ Ok ] [ Cancel ] [

Figure 21-64 FIU Configuration to XRT Gateway — Advanced Configuration —

Link LINE 1 Configuration
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b) For LINE2 (Link ID of MDLC over Connect Plus — non-1P), set the following
parameters:
a. Set the Default group IP address to 0.0.0.0 as it is not supported in Connect Plus.
b. Enable the Enable non-IP communication to XRT Gateway option.

c. Ifyou need communication between RTUs on Connect Plus radios, enable the
Enable routing on MDLC over IP port option. It is disabled by default because of
low performance.

d. Perform one of the following actions:

e |f you want to avoid paging unnecessary communication, set the Check
alive Timeout, Poll Interval, and Maximum number of polls options to 0.

e Ifthe RTU to be detected is disconnected, set Check alive Timeout, Poll
Interval, and Maximum number of polls to 35 seconds, 3, and 10
respectively.

d. Disable the Enable Sync option (not supported).

A¥ TS Parts | ] Advanced|
HU1 IZH
HU2 IE"
PI1 IZH
511  [[Link. name: RiSlink 2 IZ|
Operation Mode  Async | w |2tz speed: [ 9600 Bpsl: 9600 Bps IZ|
Connection Type  ATU-to-ATU ? D efault routing: [ Mone]: More IZ|
512 ¢ iR5-232 —
Stion Mode  Asprc 53' Advanced Configuration - ETHL
Connection Type  ATU-o-ATU _l Physical _I Link.
Media 10A00BT ‘ Advanced Link Layer
Address mode Static LAN Parameter Default Walue
Connection type Ethemet Link |0 Parameters
Connected to gMotoT 1ba Connect Plus ¥RT Gateway link name: RES | i
T to failed RTU every <0:DISABLE 0-30 mi [ 3 3
Periodic check of falled RTU [ Dizable]: Dizable E
et hogt by name using DNS [ Enable]: Enable [+
DUl Fefault group P address: 0.0.0.0% 0o.0n —I
PIZ2 Motify changes from ather links Mewver]: Mewver -
Fnable non-IP communication to <RT Gateway [ Enable]: Enable
MOLC aver IP part nuriber: [ 2002 2002
Enable reply to time synchronization [ Disw Dis‘ﬁa E
Enable routing on MDLC over [P port [ Disable]: Disable |T
T Motify IP address when connecting [ Enable]: Enable |l
NotifH Erivate site [0z when connecting [ Enabls] E nable
[ Advanced Configuration... ] [ Add Port ta Gallery... ] Check alive timeout [(zec) <0-555355 [ o i}
Foll interval [gec) <0-265: [ 0OF i)
[ Add ] [ Cancel ] b awirmum number of Eolls <[0-2555 [ gl i]
[ oK ] [ Cancel ] [ Restare Defa

Figure 21-65 FIU Configuration to XRT Gateway — Advanced Configuration —
Link LINE 2 Configuration
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Part 2: RTU Configuration of MotoTrbo Connect Plus radio:

1. Configure the RTU LINE2 to MotoTRBO Connect Plus Radio (serial non-IP). In
Advanced Link of RTU Port Configuration of LINE2 to MOTOTRBO Connect Plus
radio (serial non-1P), set the following parameters:

om | General| /{"P t E I.-"Dl ] Advanced|

HUT {USE Host | LIME 2

.Dperation Mode Azypnc

Links...

Connection type  Serial USE Host [hon IF)

KIEIEIE

Connected to MotaT tbo connect plus radio

Figure 21-66 MotoTrbo Connect Plus Mode — RTU LINE 2 Configuration

Note: NTP server is not supported in the non-IP media.

a) Disable the Enable Sync option (not supported).

b) If you want to avoid paging unnecessary communication, set the Check alive Timeout,
Poll Interval, and Maximum number of polls options to 0.

c) Set the Get radio status sample time option to 0. This is a future option for continuous
sample radio signaling mode and RSSI.

d) For the RSSI signal level to declare radio not registered option, perform one of the
following actions:

* If you want the signal level of 126 and above marked as XRC disconnected, enter 125.

* If you want to disable the feature, enter 0.

=5 Advanced Configuration - HUL @
_J Physical _J Link
‘ Advanced Link Layer
Parameter D efault Walue i
Link. 1D Parameters

Link name: LIME 2 |Z|
Tx to failed RTU every <0:DISABLE 0-303 mi [ 3 3
Periodic check of failed RTU [ Dizable] Dizable [+
Matify changes from other links [ Mewver]: Mewver ? -
Enable spnc i Dizable] Dizable - u
Enable reply to time synchronization [ Dizable]: Disable -
Matify IP addrezs when connecting [ Enable]: Enable =
Matify private site IDs when connecting [ Enable]: Enable ?

heck alive timeout [zec) <0-65535: [ 0] ]

oll interval (zec) <0-265: [ 0O 0

axirmum number of palls <0-255x [ 0 0
Fadio configuration timeout (seconds] <1-255> [ 30) a0
et radio status sample time  [seconds) <D-ﬁ> [ D-]: 0 | |
Murnber of configuration attempts to reset connection <0-255: [ 3] 3
“whait time: after reset connection <0-255: [zec] [ & 5
RSS! signal level to declare radio not registered [dBm] <Q:DIS]  125] 125 =

I QK I I Cancel ‘ I Restare Defaults

Figure 21-67 MotoTRBO Connect Plus Radio — RTU LINE2 to
MotoTRBO Connect Plus Radio Configuration
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Advanced Parameter Configuration
This section applies for both connection types in Procedure 21-47. The STS provides default
settings for advanced port parameters for use with the MotoTrbo radio. Perform the following
procedure to modify the default settings where required.

Procedure 21-48 How to Modify the Default Advanced Port Parameters for MotoTrbo Connect
Plus Radio

1. Inthe Advanced Parameters, select Session and set the Delay after last received frame to
partial ACK parameter to 15 seconds to account for Connect Plus delays.

[ 3 Geneial [ 4 Pons [ B 110 ] Advanced |

DM Client C || session
Ehpapliing C Farameter Default Walue
Dynamic Site Table C Application manager waorkspace [bytes] <2000-400003> [ 40000): 40000
Erarlerms C Stack size of application manager tazk (bytes] <4000-10000: [ 804B]: 8048
Enciyption/Compression buffer length [bytes) <0-100> [ O 0
Fast Event C .
MNumber of retries to declare T FAIL <1-5> [ 3 3
Firewal & Hardering C MNumber of expansion refries to declare T FalL <1-53 [ 2 2
Formatter C Mumber of reties to declare 'Logical channel BUSY' <1-103 [ B B
Frame Sequence Application C Number of transmitted frames in one BURST <2-32> [ 4] 4
Frame Sequence Layer C Number of entries in transmit queue <5-325 [ 16 1
. Number of ertries in receive queue <5-32» [ 32 32
Gap Ratio C )
Number of entries in temparary queus <5-64> [ B4 B4
Hardware Test C Task zuspension between transmitted frames <0-1000> msec [ O 0
Heap C Interval between T refries <1-1000> sec [ 18] 15
120 C Interval between expansion T reties <1-1000> sec [ 101 10
/0 Expansion C | ! 1.1000 50 L1010
. elay after last received frame for partial ACK <1-1000> sec. [ 5]
140 Expansion Manager C
Qe i v e e e e
IP Conversion Table C| | [Number of 15 SESSION GNF checks < < (1] 5= Forever {1120 > ]
Minisession C = [ |Interval between 15 SESSION ON' checks <1-1000> sec [ 120} 120
Network C
NTP "
PLC "
Power Management C
Power Supply C
PPP o
RISC Timers [
@ Session o I
1= T

Figure 21-68 MotoTrbo Connect Plus Radio — Advanced Parameters — Session Parameters
2. Save the changes.
3. Inthe System Advanced configuration tab, select Frame Sequence Layer and disable the

Send broadcast after restart attribute. This prohibits setcalls from being sent when an
ACE3600 powers up.

i General | 4% Pons | @ 170] 1 Advanced |

'C* Appication C|[ ) Frame Sequence Layer
Cociy) C Parameter Defaut Value
DNS Client (|| Stom transmiting resst ack after <5-10000 sec [ 100p 100
Dynaric IP routing (|| Mavimm slowed dely fo o dpiate frame <5200 sec [ 3 W
A—— e declratont tne ou <3000 se0 [EERE]
Allowed reception range from ‘eupected hame' <4128 [ 16 18
ol cace] C || Masirman range to declare Duplicate frame’ <4128 [ 10p 10
FastEvent (|| Restant decaration time out <5200 sec [ 300 30
Firewall & Hardening (|| Timeout for URGE tiansmission after holz detection <0.3000 sec | 18] 18
Fomatter ||z of T e <30-2000 [ a0 &0
Number of relries for URGE frame’ <085 [
Frame Sequence Application (|| omber ef vetues for ane Lo
Number of MASTER logical channels <0-5» [oooo
- I S el B b of siave logizal channels <0-7> [ 4 4
Gap Ratic (|| send broadeast reset ater restan [ Yesl:
Harduare Test (|| Health-check [pplication) support [ Yes| Yes

Figure 21-69 MotoTrbo Connect Plus Radio — Advanced Parameters — Frame Sequence Layer
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The following figure shows the table downloaded to FIU. LINE2 is the link ID of Connect
Plus. In this table, the user specifies the subscriber IDs of all radios.

=

Link 1D

LINE 2
LINE 2
LINE 2
LINE 2
LINE 2

ﬁ IP Conversion Table
Sk HEEHE-
Site 1D

1 1

2 2

3 3

4 4

5 ]

A

7

a

9

10

11

12

13

14

| N K E0 EN KN ET K1 EN ENEN ENENET K1

IF Addrezs or Host Domain Mame

001

100
602
601
a0z

-

Cloze

Figure 21-70 MotoTrbo Connect Plus Mode — FIU — IP Conversion Table

The following figure shows the table downloaded to RTUs 1 to 5. LINEZ is the link ID of
Connect Plus. 1000 is the Site ID of FIU and its subscriber ID is 65290. It is recommended to
have a single entry of FIU and not all RTUs (in RED below) unless the user needs to have
radio-to-radio communication. This will affect performance when sending MDLC setcalls,

connecting, or powering up.

ﬁ IP Comwversion Table ru

H S [a B ~

==

|P Addresz or Host Domain Mame

Figure 21-71 MotoTrbo Connect Plus Mode — RTU — IP Conversion Table
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Programming the MotoTrbo Connect Plus Radio using CPS
The MotoTrbo radio is programmed for ACE3600 in the factory but is not ready for
communication. For user programming of site-specific parameters, bring the radio to the
Motorola Service Center or use the CPS which can be ordered with the radio and follow the
instructions below.

1.  Depending upon your order, you need to purchase the Connect Plus
option/license. Otherwise radio will not be able to communicate over Connect
Plus.

2. Regardless of option/license ordered, the radio option board is not configured
for Connect Plus in the factory. The user has to configure it according to the
Connect Plus system settings using Connect Plus CPS. No special settings are
required to support the RTU.

3. Atthe time of release, ACE3600 firmware 19.00 and ACE1000 firmware 2.00
were tested on connect plus R1.5 version only.

4.  This document does not describe the system setup of Connect Plus R1.5. As a
user, you are required to configure a raw data path for FIU in XRT
configuration tool and register all radios in XRC network manager tool. No
additional special settings are required.

Radio Connections
To program the MotoTrbo radio with Customer Programming Software (CPS), the radio is
connected to a PC USB port using the standard ACE3600 MotoTrbo communication cable
HKN6184.

Procedure 21-49 How to Connect the MotoTrbo Connect Plus Radio to the CPS

1. Connect the 26-pin connector to the radio Accessory connector, and the USB connector
to the PC on which the MotoTrbo CPS software is installed.

2. Connect the power cable to the radio.

Radio Disassembly
If the MotoTrbo radio is to be programmed outside of the ACE3600 housing, disassemble the
radio as follows:

Procedure 21-50 How to Disassemble the MotoTrbo Connect Plus Radio from the ACE3600
Metal Chassis

1.  Disconnect the antenna cable (FKN8429A) from the radio Antenna connector.

2. Remove the radio/bracket unit from the RTU chassis by unscrewing the four built-in
SCrews.

3. Disconnect the DC power cable (FKN8436A) from the radio Power connector.
4.  Disconnect the data cable (CB000344A01) from the radio.
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Detach the metal bracket (FHN6894A) by unscrewing the two radio screws
(#0387839V89), one on each side. See Figure 21-56.

CPS Programming Settings for MotoTRBO Connect Plus Mode

1.

A

8.

Note:

Before programming the radio, read the codeplug file from the radio and save it to your
PC using the File >Read Device command in the CPS.

Open the codeplug file in the CPS. Verify that you are using the right radio.

Under the radio’s General Settings, change the Radio ID number as required and the TX
High Power value to VHF 25W, UHF 20W, 8/900M 15W. (View->Expert displays the
full layout of General Settings.)

Under General settings, change TX preamble duration to ‘O mS'

Under Accessories, verify that Ignition Sense is set to On/Off Or Ignition.

Under Accessories, change Cable Type to Rear Data Accessory

From the File Menu, select Save to save changes to the radio.

From the File Menu, select Write Device to download the configuration to the radio.

You also need to program the radio option board using the Connect Plus option board

CPS. The exact procedure and parameters are not described here. Please refer to Connect Plus
documentation.

XPR5350/XPR5380/DM4400/XiR M8620/DGM5000 Options for ACE3600
One of the following MotoTrbo options must be ordered with the F7583A/F7584A models:

Option Name Option Number
INC: XPR 5350 Analog VHF Mobile Radio Option VAO00203AA
INC: XPR 5350 Digital VHF Mobile Radio Option VAO00204AA
INC: XPR 5350 Connect Plus VHF Mobile Radio Option VAO0205AA
INC: XPR 5350 Analog UHF R1 Mobile Radio Option VAOO206AA
INC: XPR 5350 Digital UHF R1 Mobile Radio Option VAO0208AA
INC: XPR 5350 Connect Plus UHF R1 Mobile Radio Option VAO00209AA
INC: XPR 5350 Analog UHF R2 Mobile Radio Option VAO00210AA
INC: XPR 5350 Digital UHF R2 Mobile Radio Option VAO00211AA
INC: XPR 5350 Connect Plus UHF R2 Mobile Radio Option VAO0212AA
INC: XPR 5380 Digital 800/900MHZ Mobile Radio Option VAO00213AA
INC: XPR 5380 Connect Plus 800/900MHZ Mobile Radio Option VAOO214AA
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INC: XPR 5380 Analog 800/900MHZ Mobile Radio Option VAO0215AA

DM4400 Analog Conventional VHF Model Number MDM28INC9JA2AN
DM4400 Analog Conventional UHF R1 Model Number MDM28QNC9JA2AN
DM4400 Analog Conventional UHF R2 Model Number MDM28TRC9JA2AN
XiR M8620 Analog Conventional VHF Model Number AZM28INC9JA2AN
XiR M8620 Analog Conventional UHF R1 Model Number AZM28QNC9JA2AN
XiR M8620 Analog Conventional UHF R2 Model Number AZM28TRC9JA2AN
DGM5000 Analog Conventional VHF Model Number LAM28JINCOIMALAN
DGM5000 Analog Conventional UHF R1 Model Number LAM28QNCIMALAN
DGM5000 Analog Conventional UHF R2 Model Number LAM28TRCIMALAN
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TransNET 900 OEM Radio Installation Kit

The TransNET™ 900 OEM radio installation kit (VA00225AA/FLN3852A) enables the user
to install MDS TransNET 900 OEM (board version) radio modems in ACE3600 Remote
Terminal Units (RTU). Each kit includes a bracket, adapter, and cables.

Installation
The TransNET 900 radio modem is housed in a plastic housing, as shown below:

&=
©
]
@«
=]
=]
-

Figure 21-72 TransNET 900 Radio Modem and Connectors

The TransNET 900 can be mounted on the ACE3600 RTU as follows:

Procedure 21-51 How to Install the TransNET 900 Radio on the Metal Chassis

1. Attach the TransNET 900 radio modem to the metal bracket (#0789971V39 from

FHN7067A) using the four supplied screws, inserting the screws from above. (See Figure
21-73 below.)
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Figure 21-73 TransNET 900 Radio Modem Mounted on Metal Bracket - Front and Rear View

2. Mount the bracket on the RTU chassis above the 1/0 modules, using the four built-in
screws. (See Figure 21-74 and Figure 21-75 below.)

3. Connect one end of the power cable (FKN8508A) to the TransNET’s PWR (9-30VDC)
connector and tighten the attached screws. Connect the other end of the cable to the
AUX1A connector on the RTU’s power supply module.

4.  Connect one end of the data cable (FKN8514A) to the TransNET’s DATA connector
using the attached screws. Connect the other end of the communication cable to the
ACE3600 CPU module port configured for the radio.

5. Connect the small end of the antenna cable (FKN8511A) to the TransNET’s ANT
(Antenna) connector.
Unscrew the nut and locking washer from the other end of the antenna cable.
If the RTU is inside an enclosure, thread the end of the cable through the opening on the
bottom of the enclosure and screw on the nut and locking washer from outside the
enclosure.

6.  Connect the antenna cable to an external antenna.
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Radio Radio

Bracket
(FHN7067A)

Power Supply  CPU

Figure 21-74 TransNET 900 Radio Modem Installed on ACE3600 Chassis

Power
Cable

g:_KN8508A)
ignal
Cable
(FKN8514A)

Antenna
Cable
(FKN8511A)

Radio

Figure 21-75 TransNET 900 Radio Modem Installed on ACE3600 Chassis — Cable Connections
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Setting Radio Parameters
The TransNET 900 radio has certain parameters which are set in the MDS factory.

e The radio address ADDR = xx, where xx is the same number for all radios in the
system The address appears on the radio itself.

e Mode - either MASTER or REMOTE (Slave). The mode setting appears on the radio
itself.

e Baud rate (factory default = 9600 8N1)

These radio settings are determined in the MDS factory and are not generally changed by the
user. If it is necessary to change these settings, refer to the TransNET 900 radio
documentation.

RTU Configuration
The RTU port is configured using the ACE3600 STS as follows:

Procedure 21-52 How to Configure the ACE3600 Port for the TransNET 900 Radio
1. In the ACE3600 STS click on the desired site, and open the site view.

2. Inthe Port Tab, click on the on-board or plug-in port through which the RTU will
communicate with the TransNET radio.

3. Confirm that the port parameters and data speed are as shown in the screen below.
Note: If the baud rate of the radio is not the default value (9600), the baud rate of the port
should be configured accordingly.

4, Define desired links.

5. Save the changes.

edia R5-232 _vJELink narne:; LINE 1 .:l
Operation Mode Bsync hd Data Speed: [ 9600 Bps]: 3600 Bps L!
Connection Type  Esxternal modem hd Default routing: [ Monel: Maone ;i
Connection Mode EMuIti-drop half-duplex without CD -

Figure 21-76 RTU Site Configuration for TransNET Radio— Port Type Parameters
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INET 900 Radio Installation Kit

The iNET™ 900 installation kit (V680AH/FLN3854A) enables the user to install MDS iNET
900 (board version) radio modems in ACE3600 Remote Terminal Units (RTU). Each kit
includes a bracket, adapter, and cables.

Installation
The iINET 900 radio modem is housed in a plastic housing, as shown below:

Figure 21-77 INET 900 Radio Modem

The INET 900 can be mounted on the ACE3600 RTU as follows:
Procedure 21-53 How to Install the INET 900 Radio on the Metal Chassis

1. Attach the INET 900 radio modem to the metal bracket (#0789971V39 from FHN7067A)
using the four supplied screws, inserting the screws from below. (See Figure 21-78 below.)
Note: The radio must be placed in the bracket with the connectors to the left side, so that
the bracket can be mounted on the RTU chassis and the cables can reach the CPU.

Figure 21-78 INET 900 Radio Modem Mounted on Metal Bracket — Front and Rear View

2. Mount the bracket on the RTU chassis above the 1/0 modules, using the four built-in
screws. (See Figure 21-79 below.)
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Connect one end of the power cable (FKN8508A) to the INET’s PWR connector and
tighten the attached screws. Connect the other end of the cable to the AUX1A connector
on the RTU’s power supply module. See Figure 21-79 and Figure 21-80 below.)

Connect one end of the data cable (FKN8512A) to the INET’s COM2 connector using the
attached screws. Connect the other end of the communication cable to the ACE3600 CPU
module port configured for the radio.

Connect the small end of the antenna cable (FKN8511A) to the INET’s ANT (Antenna)
connector.

Unscrew the nut and locking washer from the other end of the antenna cable.

If the RTU is inside an enclosure, thread the end of the cable through the opening on the
bottom of the enclosure and screw on the nut and locking washer from outside the
enclosure.

Connect the antenna cable to an external antenna.

Radio

Radio
Bracket
(FHN7067A)

Power Supply  CPU

Figure 21-79 iNET 900 Radio Modem Installed on ACE3600 Chassis
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Antenna
Cable
) (FKN8511A)
Radio
) Power
Signal Cable Cable
(FKN8512A)

(FKN8508A)

Figure 21-80 INET 900 Radio Modem Installed on ACE3600 Chassis — Cable Connections

Configuring the INET 900 to Work with ACE3600
The iNET 900 radio modem can be configured to work with ACE3600 RTUs in several ways
as described below. Configurations 1-3 below represent External Modem configurations.
Configurations 4-7 represent MDLC over IP configurations.

With iNET radios (firmware version > V4.4.0) any remote can communicate with any other
remote. An MDLC network (with zones) is no longer needed. The iINET should be set in
Multipoint to Multipoint topology, in order to enable communication between RTUs with no
zones.

Notes:
e Itis recommended to enable flow control on the RS232 serial port.

e An RTU configured for MDLC over IP cannot communicate with an RTU configured
for External Modem over the iNET network. If both exist, they should be allocated
different Link IDs.
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External Modem Port Configurations

Configuration 1

— iNET
_J— LAN IP Galeway | External Modem/ Com2! Access
A Linez RS232  UDP Point
SCADA

iNET UDP multicast
224.264.1.1/30011

RTU1 | Extemnal Modem Com2/

iNET
Line2 R5232 UDP

Remote

Line 2

X
Com2/ iNET
UDP Remote
Configuration 2
" i IP Gateway
SCADA| LAN
?LAN
LAN Terminal Server |RS232 Com2/ INET
T — 169.253.1.10 upp | Access
iNET ; Point
Access [Com2/ Rg232 | Terminal Server
Pont |UDP | 169.2541.10
iNET UDP multicast #2
0i
—.f_"‘/‘_\"_
% iNET UDP multicast #1 won
224.254.1.14/3001 Linc3
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f * Terminal Server Ports iNET iNET
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Configuration 3
MCP-M RS232 Com2/UDP A::is
External Modem/Line2 Point

iINET UDP multicast

ﬂ 224 .254.1.1/30011
RTU RS232 Com2/UDP iNET
External Modem/ Remote Line 2
Line2
X
RTU | RS232  com2/uDP iINET
External Modem/ Remote
Line2
MDLC over IP Port Configurations
Configuration 4

,,,,,,,,,,,,,,,,,,

Ethernet/
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__________________

r i Ethernet/ E
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Remote
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Configuration 5
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iNET radios can be configured to work with the External Modem port on ACE3600 RTUs (see
Configurations 1, 2 and 3 above.)

Use the iNET radio programming software to program the AP (Access Point) and then the
remote with the following settings.

Note:

e Radio firmware should be 4.4.0 or above.

e |P Address refers to the Ethernet port IP and not the “over the air” IP.

The initial screen is as follows:

MDS iNET 900

Starting Information Screen

Device Mode:
Device Name:
Network Name:
IP Address:
Device Status:

Uptime:

Serial Number:

Firmware Version:

Hardware Version:

Access Point
AP Demo Set |
Demo Set |
169.254.0.12
Operational

01 hrs, 51 min
4.4.0

1.0.3

1069975

Press 'G' to go to Main Menu

1.  Press'G'and the Main Menu will be displayed.

2. Press'D'and the Serial Gateway Configuration Menu will be displayed.

3. Press'D' to enable COM2 (if it is not enabled). Use the SPACE bar to cycle between
Enabled and Disabled. COMZ2 should be Enabled and COML1 Disabled. Press ENTER

once Enabled is shown.

4.  Press 'E'and the Serial Configuration Wizard will be displayed. This wizard will assist
you in the configuration of your available Serial Data Ports.
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Press 'A" and the IP Protocol selection menu will appear.

Select the IP Protocol you would like to use. The following modes are supported:
e TCP — Cannot be used for ACE3600.

e UDP - to be used as ACE3600external modem.

e PPP —to be used for MDLC over IP (Not relevant for External Modem.)

Press 'B' to select the UDP port.

If you selected UDP above, you will be prompted to select the Topology. You have the
following choices:

¢ Point to Point is used if you have a single AP and a single remote unit.

e Point to MultiPoint is used if you transmit to a single radio. This radio is the point, and
all radios are the multipoint. For example: An FNE is a point, and all other RTUs are
multipoint. No RTU to RTU is provided.

e MultiPoint to MultiPoint works like a real radio where any radio (RTU) can
communicate with another.

Press 'C' (Multipoint to MultiPoint) to enable routing between any RTU to any RTU.

Next, set the values for the Multicast IP Address and Multicast Port. These are the
addresses used when transmitting and receiving. They should be the same on all radios.
Press 'A' and enter “224.254.1.1” for the Multicast IP Address.

Press 'B' and enter “30011” for the Multicast Port.
Press 'C' to continue the wizard until the final screen, or abort it by pressing 'Q".

When the final wizard screen appears prompting you to “Change values (if necessary)
for UDP Data Connection Settings”, do not change any values. Press 'Q' to quit wizard.

The COM2 Serial Data Port values will be displayed. Press 'G' and set the appropriate
Baud Rate (from 1200 bps to 115200 bps.)

The Hardware Configuration values will be displayed. Press 'G' to select the 8N1
hardware configuration for the port.

It is recommended to have Hardware Flow Control on the serial port enabled. When
prompted, press 'A' to enable Hardware Flow Control.

When prompted to select the Serial Packet Mode, press 'A' to use the default value
(Seamless Mode.) Press Q to exit wizard.
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The settings for the COM2 Serial Data Port should appear as follows:

AP Demo Set |
Serial Configuration Wizard

COM2 Serial Data Port

A) Status enabled

B) IP Protocol UDP Multipoint to Multipoint
C) Multicast IP Address 224.254.1.1

D) Multicast Port 30011

E) Time to Live 1

F) Packet Redundancy Mode Single Packet Mode
G) Data Baud Rate 9600

H) Configuration ~ 8N1

1) Flow Control enabled

J) Serial Mode Seamless

K) Seamless Inter-Frame Delay 4

X) Commit Changes and Exit Wizard
These changes will take effect immediately...

Are you sure (y/n)?
Select a letter to choose an item, <ESC> for the prev menu, 'Q' to quit wizard

16. Press X' to save the changes and exit the wizard. When prompted with "These changes
will take effect immediately... Are you sure (y/n)?", press 'y and ENTER. There is no
need to power up the iNET radio. Note that these settings are saved and you do not need
to reset them when powering up the radio unit again.

17. Press ESC to return to the Main Menu.

18. From the Main Menu, press 'B' to select Network Configuration. This is needed if you
want to set an IP connection to the radio unit (recommended). Ethernet port is needed if
you are using an IP Interface on RTUs and Ethernet port on IP Gateway (MDLC over
IP). In any case, it is recommended that you set it.

19. Next press 'G' for IP Address configuration.

20. Inthe IP Address Configuration Menu, press 'B' to set the Static IP Address to
169.254.0.12.

21. Next press 'C' to set the Static IP subnet mask to 255.255.0.0. It is recommended that all
units having the same AP (Access Point) be on the same subnet mask.

22. Press ESC to return to the Network Configuration Menu.
23. Finally press 'D' and enter the maximum number of remotes. By default this value is 50.

If the AP has more than that, you must change the value.
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24. Your configuration of the AP is complete. Return to the Starting Information screen
(Step 1 above) and repeat all steps with the remote unit. All of the settings/values are the
same.

MDLC over IP Port
iNET radios can be configured to work with the MDLC over IP port on ACE3600 RTUs (see
Configurations 4-7 above.)

MDLC over IP supports:
o |P Gateway 4.xx configured with MDLC over IP over Ethernet port.
e ACE3600 RTU Ethernet port

e ACE3600 RTU RS232 port configured as MDLC over IP over PPP connected to
Standard modem.

When using an RTU with EP Ethernet port, connect the RTU Ethernet port to the INET
Ethernet port. The IP Port should be on the same subnet as the iINET. Its Subnet mask and IP
Gateway should be the same. The rest of the configuration should be the same as an MDLC
over IP port (i.e. configuring the port and setting the appropriate baud rate and Link ID, and
downloading the IP Conversion Table.) The P Conversion Table is needed to communicate
with other RTUs connected over PPP or Ethernet.

The rest of the configuration should be the same as an MDLC over IP port (as above). All IP
settings are obtained dynamically from the modem when connecting to it. The RTU PPP port
should be connected to COM2 on the iNET radio using a computer adapter. The following
describes how to configure INET COM2 modem for PPP.

After configuring the IP Gateway, EPIB for Ethernet, and RTU (for PPP) with MDLC over IP
port, they can all communicate on the iINET network as if they all reside on a LAN. All routing
between them is done via the INET network, and if a LAN is involved, using other routers as
well. Any RTU can communicate with any other RTU or IP Gateway. A single Link ID should
be set for all RTUs/ IP Gateways on these ports.

Note however, that if the MDS radio was connected via External Modem port (serial), or via a
Terminal Server (e.g. Equinox) over serial port, it is a completely different MDLC
link/protocol. A different Link ID should be set in the RTU/IP Gateway when using this
configuration. If both coexist on the same iNET network, each should have its own Link ID
with MDLC network configuration downloaded to all units.

Use the INET radio programming software to program the AP (Access Point) and then the
remote with the following settings.

Note:
o Radio firmware should be 4.4.0 or above.
o |P Address refers to the Ethernet port IP and not the “over the air” IP.

The following shows Access point configuration for MDLC over IP but it is exactly the same
for Remote.
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MDS iNET 900

Starting Information Screen

Device Mode:
Device Name:
Network Name:
IP Address:
Device Status:

Uptime:

Firmware Version:

Hardware Version:

Serial Number:

Access Point
AP Demo Set |
Demo Set |
169.254.0.12
Operational

01 hrs, 51 min
440

1.0.3

1069975

Press 'G' to go to Main Menu

A w0 -

169.254.0.12.

Press 'G' and the Main Menu will be displayed.

Press 'G' for IP Address configuration.

Press 'B' and the Network Configuration Menu will be displayed.

In the IP Address Configuration Menu, press 'B' to set the Static IP Address to

5. Next press 'C' to set the Static IP subnet mask to 255.255.0.0. It is recommended that all
units having the same AP (Access Point) be on the same subnet mask.

Note that the Static (sub)Net Mask and Static IP Gateway addresses should be the same
as those of the IP Gateway and EPIB. Their IP Address should be on the same subnet.
For example 169.254.0.100 for an IP Gateway address of 169.254.0.012 is suitable.

Also note that when using PPP it is recommended to have the IP Address of PPP on the
same subnet, for example 169.254.0.13. See Configuring for PPP below.

6. Press'E'to commit changes. Press ESC to return to the Network Configuration Menu.

7. Finally press 'D' and enter the maximum number of remotes. By default this value is 50.

If the AP has more than that, you must change the value.
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Your configuration of the AP is complete. Return to the Starting Information screen
(Step 1 above) and repeat all steps with the remote unit. All of the settings/values are the
same.

Configuring for PPP

9.

10.

11.

12.
13.

14.

15.
16.
17.
18.

19.

From the Main Menu, press 'D' and the Serial Gateway Configuration Menu will be
displayed.

Press 'D' to enable COM2 (if not enabled). SPACE to cycle between Enabled and
Disabled. COM2 should be Enabled and COM1 Disabled. Press ENTER once Enabled is
shown.

Press 'E' and the Serial Configuration Wizard will be displayed. This wizard will assist
you in the configuration of your available Serial Data Ports.

Press 'A' to begin the Wizard and the IP Protocol selection menu will appear.

Select the IP Protocol you would like to use. The following modes are supported:

o TCP - to be used as a Terminal Server. (IP Gateway does not support this option.)
e UDP - to be used as External Modem.

e PPP - to be used as PPP port (same as Ethernet).

Press 'C' to select PPP.

The wizard will prompt you to change the value of the IP Address. Press'A' and enter
the Remote IP Address. This is the address that is uniquely assigned to the RTU. It
should be different from the other addresses used in the iNET network and in the LAN (if
connected to LAN).

A good scheme is to add 1 to the Static IP Address set in the Network Configuration
screen above. For example, if the address 169.254.0.12 was assigned to the INET
Ethernet port, the PPP would be assigned 169.254.0.13. Both addresses reside in the
same subnet 255.255.0.0 as was set in the Network Configuration. When using a PPP
port, two IP addresses are set for INET, one for the Ethernet port, and another (on the
same subnet) for PPP. It is recommended to make those addresses consecutive where
possible.

Press 'B' and the Data Baud Rate screen is displayed.
Select the baud rate according to the RTU, e.g. 'D' for 9600.
Next press 'G' to select the 8N1 hardware configuration.

It is recommended to have Hardware Flow Control on the serial port enabled. When
prompted, press 'A' to enable Hardware Flow Control.

When prompted to select the Serial Packet Mode, press 'A' to use the default value
(Seamless Mode.)

The settings for the COM2 Serial Data Port should appear as follows:
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Serial Configuration Wizard

COM2 Serial Data Port

A) Status enabled

B) IP Protocol Point to Point Protocol (PPP)
C) Device IP Address 169.254.0.13

D) Data Baud Rate 9600

E) Configuration 8N1

F) Flow Control enabled

G) Serial Mode Custom

H) Custom Inter-Frame Delay 4

I) Custom Data Buffer Size 64

Select a letter to choose item, <ESC> for the prev menu, 'Q’ to quit wizard

20. Press'X' to save the changes and exit the wizard. There is no need to power up the iINET
radio. Note that these settings are saved and you do not need to reset them when
powering up the radio unit again.

21. From the Serial Gateway Configuration, press ESC to return to the Main Menu.
Your configuration of the PPP is complete.

RTU Configuration
The RTU port is configured using the ACE3600 STS.

Site Configuration
Procedure 21-54 How to Configure the ACE3600 Port for the iINET 900 Radio

In the ACE3600 STS click on the desired site, and open the site view.

2. Inthe Port Tab, click on the on-board or plug-in port through which the RTU will
communicate with the iNET radio.

3. Confirm that the port parameters and data speed are as shown in the screen below.
Note: If the baud rate of the radio is not the default value (9600), the baud rate of the port
should be configured accordingly.

4, Define desired links.

5. Save the changes.
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Media RS-232 :JELink namme; LIME 1 .:l
Operation Mode  Asunc ] Data Speed: [ 9600 Bps]: 9600 Bpz :_!
Connection Type  Esternal modem hd Default routing; [ Mone]: Mone _:i
Connection Mode EMuIti-drap half-duples wathout CD -

Figure 21-81 RTU Site Configuration for iINET Radio— External Modem Port
Port Type Parameters

Media RS-232 :_!E Links._. LIME 1
Operation Mode  Async e Data Speed: [ 9600 Eps 9600 Bps j
Connection Type  PPP |l oINS Semvers i

Connected to gNuII rnadern | NTP Servers |

Figure 21-82 RTU Site Configuration for iNET Radio— MDLC over IP Port
Port Type Parameters

_J Phypsical LJ Lirk. I

Advanced Link Layer
| F'arametEr_ _____ B L Drefault W alle | Z
T to failed BTU every <0:DISABLE 0-30: min [ 3] 3
Periodic check of faled RTU [ Dizable]: Dizable _:l
Default group 1P address; [ 000 0.0oo
et host by name wsing DMS [ Enable]: Enable _:l
FMOLC over [P port number; [ 2002]: 2002
Enable spnc [ Dizable]: Dizable j
Enable rauting on MOLC over P port [ Dizable]: EEJ Dizable _:!
Maotity [P addresz when connecting [ Enable]: Enable j
Check alive timeout [zec] <0-65535: [ 35 300 e
Pall interval [zec) <0-255: [ 105 10
b axirnm fumber of polls <0-255: [ 3] 3
Dizconnect on icmp: retunreach [ Dizable]: Dizable _:l
Dizconnect of idle timeout [zec] <0-655355: [0 0
Dioes modem support abort zequence [ Enable]: Enable -
lgrore CD [ Mewver]: ;When connect T
todem configuration timeout [zec) <1-265: [ 30 30
Reqiztration life time [zec] <0-65535: [0 0 ;I

Figure 21-83 RTU Site Configuration for iINET Radio— MDLC over IP Port
Advanced Link Layer Parameters

IP Conversion Table
Prepare an IP Conversion Table and download it to the RTU. The IP Address of the RTU is the
one assigned by the iNET 900 to the RTU, referred to as Remote IP Address in Configuring for
PPP above. This IP address can be retrieved using the ACE3600 STS SW Diagnostics &
Loggers utility in Device LINLL, level 0.
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Verify that the connection succeeded using the SW Diagnostics & Loggers utility. In Device
LINIL, level 101, make sure that the "State of configuration task" field is set to "connected and
registered”. This may take between 30-60 seconds.
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MDS Radio Installation Kit

The MDS installation kit (V152AK/FLN3853A) enables the user to install the 9810 Spread
Spectrum, 9710A- 900 MHz and 4710 UHF Transceiver radio modems in ACE3600 Remote
Terminal Units (RTU). The kit includes a bracket and cables.

Installation
The MDS radio can be mounted on the ACE3600 RTU as follows:

Procedure 21-55 How to Install the MDS 900 Radio on the Metal Chassis

1. Connect the radio to the bracket provided in the Hardware Kit (#0789971V39 from
FHN7066A) using the four screws, supplied with the bracket. (See Figure 21-84 below.)

Figure 21-84 MDS Radio Mounted on Metal Bracket - Front and Rear View

2. Connect the communication cable (FKN8513A) to the 25-pin connector on the side of the
radio and tighten the screws.
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Insert the DC power cable (FKN8510A) connector into the DC power connector on the
radio.

If the RTU is to be installed inside an enclosure, screw the antenna cable (FKN8509A)
into the antenna connector on the radio. Otherwise, an external antenna can be connected
directly to the antenna connector on the radio.

Mount the bracket (#0789971V39 from FHN7066A) on the RTU chassis above the 1/0
modules, using the four built-in screws. (See Figure 21-85 below.)

Route the antenna cable (FKN8509A) cable through the small wire clamps along the left
side edge of the RTU chassis, according to the placement of the radio on the chassis, as in
Figure 21-85 and Figure 21-86.

Unscrew the nut and locking washer from the N-type connector at the other end of the
antenna cable. Thread the end of the cable through the opening on the bottom of the
enclosure and screw on the nut and locking washer from outside the enclosure.

Connect the other end of the DC power cable (FKN8510A) to the AUX1A/B connector
on the RTU’s power supply module.

Connect the other end of the communication cable (FKN8513A) to the ACE3600 CPU
module port configured for the radio. See RTU Configuration below.

Connect the antenna cable to an external antenna.
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Radio Radio
Bracket
(FHN7066A)

Power Supply  CPU
Figure 21-85 MDS Radio Modem Installed on ACE3600 Chassis

Radio

Antenna
Cable
(FKN8509A)

Power
Cable

gFKN851OA)
ignal

Cable
(FKN8513A)

v+ READ ME FIRST!

Figure 21-86 MDS Radio Modem Installed on ACE3600 Chassis — Cable Connections
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RTU Configuration
The RTU port is configured using the ACE3600 STS as follows:
Procedure 21-56 How to Configure the ACE3600 Port for the MDS Radio
1. Inthe ACE3600 STS click on the desired site, and open the site view.

2. Inthe Port Tab, click on the on-board or plug-in port through which the RTU will
communicate with the MDS radio.

3. Confirm that the port parameters and data speed are as shown in the relevant screen below.
Note: If the baud rate of the radio is not the default value (9600), the baud rate of the port
should be configured accordingly.

4. Define desired links.

5. Save the changes.

edia R5-232 _vJELink narne:; LINE 1 .:l
Operation Mode Bsync hd Data Speed: [ 9600 Bps]: 3600 Bps _:!
Connection Type  Esxternal modem hd Default routing: [ Monel: Maone ;i
Connection Mode  :Muli-drop hal-duples: without C0 -

Figure 21-87 RTU Site Configuration for MDS 9810 Spread Spectrum/4710 UHF Transceiver
Radio— Port Type Parameters

| Media RS-232 jELink name: RaDIo 1 j
Operation Mode  Async * | Zanes..

; Connection Type  External modem E Data Speed: [ 9600 Eps] 9600 Bps j
Connection Mode  MAS [Fladios) hd Default routing: [ Mane]: Maone :j
Type EMuIti-dmp half duplex -

Figure 21-88 RTU Site Configuration for MDS 9710A- 900 MHz Radio— Port Type Parameters
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MTMB800 Radio Installation Kit

The MTMBS800 Installation Kit for ACE3600 (FLN4109A) enables the user to install the
MTMB800 mobile radio in ACE3600 Remote Terminal Units (RTU). Each kit includes a
bracket, adapter, and cables.

Installation
The MTM800 can be mounted on the ACE3600 RTU as follows:

Procedure 21-57 How to Install the MTM800 Radio on the Metal Chassis

1. If you choose to attach the MTMB800 radio to a plug-in port, attach the radio plug-in port
from the installation kit (FLN4109A) to the desired opening on the ACE3600 CPU
module. For instructions on attaching plug-in ports, see Connecting Plug-In Ports to the
CPU Module in the CPU Module chapter above.

2. Connect the 20-pin connector radio signal and power cable (FKN8517A) to the accessory
connector on the radio. (See Figure 21-89 and Figure 21-90.)

Radio Accessory
Connector

Mounting Screws

(0387839V/89) Power

Connector

Radio
Bracket
(FHNG6894A)

l

Figure 21-89 MTM800 Radio and Metal Bracket
3. Connect the end of the power cable (FKN8517A) to the radio’s power connector. (See

Figure 21-89 and Figure 21-90.) Connect the other end of the power cable to the AUX1A
or AUX1B connector on the ACE3600 RTU Power Supply unit. (See Figure 21-91.)
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Communication
Cable

Radio Accessory
Connector

Radio Powe Power Cable

Connector FKN8517A
Radio — = Antenna
Adapter

/ Connector

Figure 21-90 MTM800 Radio Cable Connections

4. Connect the communication cable (FKN8516A) to the end of the power and signal cable
using the attached screws (FKN8517A). (See Figure 21-90.) Place one Fair-Rite soft ferrite
(#7683477X01 from the supplied ferrite kit FHN7007A) on the cable near the bottom of
the CPU door, loop the cable one turn around it, and clamp the ferrite on the cable.
Connect the other end of the communication cable to the plug-in port of the ACE3600
CPU.

5. Mount the MTMB800 radio onto the metal bracket (#0789422V45) using the two supplied
radio mounting screws from kit FHNG6894A, # 0387839V89 on the top and bottom of the
radio. (See Figure 21-89, Figure 21-90 and Figure 21-91.)

6. Connect the antenna cable (FKN8430A/FKN8429A") to the antenna adapter connector on
the radio and to the opening on the bottom of the ACE3600 housing using the appropriate
bushing. (See Figure 21-91.) Mount the complex (bracket and radio) on the RTU chassis
above the CPU and I/0 modules, using the four built-in screws. (See Figure 21-91.)

Antenna Cable provided may be either FKN8429A (with UHF connector plus antenna adapter
5871143Y01) or FKN8430A.
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Power Cable Radio Mounting Screws Metal Bracket
(FKN8517A) (#0387839Vv89) FHNG6894A)

Antenna Cable MTMS800
(FKN8430A/ Radio
FKN8429A)

Power Supply Communication

Cable
(FKN8516A)

CPU
Figure 21-91 MTM800 Radio Installed on ACE3600 Chassis

RTU Port Configuration for the MTM800 Radio
To enable MDLC communication using MTM800 radios (for packet data only), use the
ACE3600 STS site configuration utility to configure the ACE3600 RTU plug-in port
connected to the radio.

The figure below shows the port configuration and advanced parameter configuration.
Although this shows Port P11, the same values can be applied to other serial or plug-in ports,
where relevant.

Port Type
Procedure 21-58 How to Configure the ACE3600 Port for the MTM800 Radio

1. Inthe ACE3600 STS, click on the desired site, and open the site view.

2. Inthe Port Tab, click on the on-board or plug-in port through which the RTU will
communicate with the MTMB800 radio.

3. Confirm that the port parameters and data speed are as shown in the screen below.
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PlI1  Media R5-232 j Linkz... LIME 2
| Dperation Mode  Asunc :j Data zpeed: [ 9600 Bp: 9600 Bpz ;l
| Connection Type  PPP _v_i DM5 Servers i
| Connected to TETRA LE MTE Servers |
Pratocaols...

Figure 21-92 RTU Site Configuration for MTM800 Radio — Port Type Parameters

4. Define desired links.

5. If you plan to synchronize the RTU time using an NTP server, use a DNS server, or use
third party protocols, specify these with the relevant information for your system.

6. Save the changes.

Advanced Parameter Configuration
The STS provides default settings for advanced port parameters for use with the MTM800.
These settings should be used.

Programming the MTM800 Radio using CPS
Before connecting a MTMB800 radio to an ACE3600 RTU, the radio should be programmed as
necessary for packet data. For this purpose, use the CPS which can be ordered with the radio
or bring the radio to the Motorola Service Center.
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Mounting the ACE3600 Radios on a Wall

ACE3600 radios can be mounted on a wall near the ACE3600 frame/housing, using a special
metal bracket. This bracket is part of the specific radio installation kit and must be ordered.

223 145
80 80
A A
)
© ©—
0 L0
Jac P/N:0789422V45 A N P/N:0789422Vv4
o P 00
~ i
i
© ©
250 ]
CM/EM/GM/CDM750 Bracket XTL5000/XTL2500 Bracket
74
o °© O} o
9 O
© ©
O (@]

GP/HT/PRO Bracket
Figure 21-93 Radio Wall Mount Brackets

Procedure 21-59 How to Mount a Radio on a Wall

The following installation procedure should be followed to install radios on a wall near the
ACE3600 frame. A special wall mount bracket is provided with the radio installation Kkit,
which can be ordered separately from the frame. Allow extra space around the bracket for the
radio and wires.

1. Drill four holes in the wall at the horizontal and vertical distances (in mm) shown in
Figure 21-93 for the desired radio wall mount bracket, at the desired angle/orientation.

2. Place the bracket on the wall, lining up the bracket holes with the drilled holes.
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3. Insert four M3 Phillips 10mm screws (not supplied) into the holes and tighten with a
screwdriver to secure the bracket firmly against the wall.

4.  Attach the radio to the bracket using the supplied screws.
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RS485 CONNECTION BOX

General Description

The RS485 Connection Box (V186AD/FLN3641A) provides an interface to up to seven RS485
connections. (See Figure 22-1.)

RS485 HUB
e
] %%Di >»RS485 Port 1
e
AlE
£ %%D: »RS485 Port 2
i
AlE
£ %%D: »RS485 Port 3
e
AlE
] %%Di »RS485 Port 4
S
AlE
z %%Di »RS485 Port 5
R
AllE
ggzgﬂ: >»RS485 Port 6
pe
AlE
- %%D: »RS485 Port 7
F
MOTOROLA
\Z —/

Figure 22-1 RS485 Connection Box — Front Panel

22-1



RS485 Connection Box

Installation
The RS485 Connection Box can be easily installed on the RTU chassis.

Mounting the RS485 Connection Box on the RTU Chassis

1) To connect the plastic accessory box interface to the metal chassis, place the box on the
metal plate and click the two pegs on the back of the accessory box into the desired holes
on the metal chassis.

Wire Connections

1) To interface to an RTU, connect the communication cable (FKN8427A) between the
connection box input port and the ACE3600 RS485 port. *

2) To interface to an external device, connect the communication cable (FKN8427A) between
the connection box port and an external RS485 modem with an RJ45 connector.

NG

Figure 220-2 RS485 Connection Box — Wire Connections

* For connection to MOSCAD port, use FKN8527A. See Appendix C.
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AUDIO CONTROL AND TONE (ACT) MODULE

I ntroduction

The Audio Control and Tone (ACT) module (V155AE/FLN3851A) serves as a player of
recorded voice and alarm sounds in ACE3600 based alert systems. The ACT module also

routes low-level sound signals to high-level amplifiers. The high-level sound can be directed to

specified alert speakers in a set of six speakers, mounted in different locations.

The ACT module contains an internal audio memory that allows custom tones or audio sounds
to be recorded and stored in the ACT module. Recording of audio may be done directly from a

low-level output source (tape recorder, laptop or radio output).

Front Panel Description

The ACT module is enclosed in a compact plastic accessory box. See the ACT module below.

oesceceoe”
oceecoceeo”
00008000"

©0000000 *
OOnTONT

GND ol
sicout ||
SIGIN
GND

COM
out

CcOoM
IN

PWR— “"

High-level Audio Inputs (amplified audio from a power
amplifier) - Normally Open and Normally Closed (C).
High-level Audio Outputs 1-6 (Speakers 1-6).

LEDs - Indicate the number of signals that are manually
recorded (up to eight).

Record pushbutton - Used for manual recording.

Low-level Audio Output - Marked as SIG OUT and GND.
Low-level Audio Input - Marked as SIG IN and GND.

COM OUT port - an extension of the COM IN RS232 port and
can be routed to any serial interfaced device (For example,
serial dot matrix printer).

COM IN port - an RS232 communication interface port to the
ACE3600 CPU. This line is used by the RTU for controlling
the unit.

Power inlet - Connected to a DC supply voltage source of 9 to
16 VDC (the AUX port on the ACE3600 power supply).

Figure 23-1 ACT Module — Front Panel
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Audio Control and Tone (ACT) Module

ACT Module Features

The ACT module features are described below:

Controlled by the RTU via an RS232 serial port using a simple instruction set.
Digitally records audio signals (alarm tones, voice announcements, etc).
Plays stored audio signal.

Interface to an external low-level audio signal source (microphone, radio audio out,
etc.).

Interface to input of one audio amplifier and up to two outputs of audio amplifiers.
Connects to up to six speakers.

Selective output to any combination of six speakers.

Routes the audio signals from the amplifier(s) output to selected speakers.

Routes data coming from the RTU to a serial printer to allow printing of information
by alternative use of the RTU serial port.

The ACT module block diagram is shown below:
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Figure 23-2 ACT Module — Simplified Block Diagram
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Audio Control and Tone (ACT) Module

Audio Handling Capabilities

The ACT module has built-in hardware which records and stores audio signals by digitizing
the signal from an audio source connected directly to the module’s low-level audio input. The
module can play these pre-recorded audio signals once or repeatedly.

To facilitate the recording process, audio signals may be formed or saved in "WAV" file
format on a PC (or on any other audio format provided it can be played by a PC) and then
downloaded to the module through the PC audio out.

The module’s total recording capacity is 240 seconds. As default, the recording space is
divided into eight "cells” (each of which holds up to 30 seconds). The number of cells is
configurable and can be setto 1, 2, 4, 8, 16, 30 and 60.

NOTE: Recording will automatically terminate 2 seconds after the module detects silence.
Recording will also be stopped when the "cell" has run out of recording capacity.

The module’s low-level audio input also enables the connection of an external low-level audio
source (such as a radio audio output) for direct routing to an audio amplifier. Thus the audio
routed to this output can be either a pre-recorded audio signal or an external source, connected
to the low-level audio input.

Two high-level audio inputs are used to route amplified audio signals into the module. The
ACT module has six high-level audio outputs that can be routed to selected speakers.

Interfacetothe RTU

The ACT module interfaces to the RTU via an RS232 port, marked as COM IN. The
communication with the RTU is based on an 8-bit code protocol.

The ACT module also enables the RTU to have more than one use for its RS232 port. The
application on board the RTU may select its serial port connected to COM IN to control the
ACT module or to send data to COM OUT. This is very useful for connecting a dot matrix
printer to the RTU without requiring an additional serial port which could necessitate the
another CPU.

The destination of the serial data sent to the COM IN port is selected via the following
mechanism:

e Set DTR signal "Off" — Data is routed to COM OUT.
e Set DTR signal "On" — Data protocol controlling the ACT.

The ACT module operates on 9 to 16 VDC, usually supplied by the RTU's auxiliary power
supply.

An RTU application program controls the ACT module via a user port using an 8-bit
instruction set.

The ACT module returns simple 8-bit codes as a response to instructions.
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Audio Control and Tone (ACT) Module

The instruction set is comprised of the following set of operations:

e Play

Repeat Play # times

e Stop - Play

e Enable low-level Audio Output

e Disable low-level Audio Output

e Configure the number of recorded signals (cells)
e Record

e Report Status

e Connect/Disconnect Speakers

For the ACT module instruction set, see ACT Instruction Set below.

23-5



Audio Control and Tone (ACT) Module

| nstallation and Wiring

The ACT can be installed in various locations on the RTU chassis (mounted on holes prepared
for installation).

Note: Connect the ACT to the High Power Audio Amplifier only via the Isolation Board -
FCN6294A (connected to the SIG IN/SIG OUT connector).

Procedure 23-1 How to Install the ACT Module

1)

2)

3)

4)

5)

6)

7)

8)

9)

Place the ACT module on the metal plate and click the two pegs on the back of the
accessory box into the desired holes on the metal chassis.

Connect one end of the power cable (FKN8433A) to the PWR connector on the ACT
module. Connect the other end of the cable to the one of the AUX connectors (configured
to 12V) on the ACE3600 power supply module.

Connect one end of the communication cable (FKN8427A) to the COM IN port on the
ACT module. Connect the other end of the cable to the RS232 port on the ACE3600 CPU.

To use high-level audio speakers, connect up to six speakers to the High-Level Audio Out
(1-6) relays on the top of the ACT module front panel. See Figure 23-3 below.

To enable playing prerecorded tones, connect the input of the first high power audio
amplifier to the SIG OUT/GND connectors, using the Isolation Board (FCN6294A).
Connect the output of the amplifier to the Normally Open connector on the top left corner
of the ACT module front panel. See Figure 23-3 below.

To enable radio voice channel audio (low level signal), connect the external speaker of the
voice radio to the SIG IN/GND connectors, using a simple wire cable (can be shielded).
See Figure 23-3 below.

To add a second high power audio amplifier for local microphone, connect the output of
the second amplifier Normally Closed (C) connector on the top of the ACT module front
panel. Also connect the output of the second amplifier to the output of the first amplifier.
See the warning in Figure 23-3 below.

To use a local microphone (low-level audio signal), connect the microphone to the second
amplifier.

To attach a dot matrix printer or other serial device, connect the device to the COM OUT
connector on the ACT module using a data cable (with connector adaptors as necessary.)
See Figure 23-3 below.
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Figure 23-3 ACT Module — Wiring Diagram
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Table 23-1 ACT Module Communication Ports Connection Chart

COM IN COM OuUT
RxD - In 1 TxD

TxD - Out 2 RxD

DTR - Out 3 CTS

GND 4 GND

RTS - Out 5 CD
CD-In 6 RTS

Not Used 7 Not Used
CTS-In 8 DTR

RTU Port Configuration

Before using the ACT module with the RTU, configure the communication port to which the
ACT module is connected.

Procedure 23-2 How to Configure the ACE3600 Port for the ACT Module
1) Inthe ACE3600 STS click on the desired site, and open the site view.

2) Inthe Port Tab, click on the on-board or plug-in port through which the RTU will
communicate with the ACT Module.

3) Set Media to RS-232, Operation Mode to Async, Connection Type to User Port (Ladder
Controlled).

4) Save the changes.

Generally no other changes are required to Advanced Physical or Link Layer parameters. For
information on the RTU port parameters, see Appendix A: Site Configuration Parameters of
the ACE3600 STS User Guide.
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Controlling the Module

The RTU (or PC) is interfaced to the ACT via the RS232 port. The communication parameters
of the RTU (or PC) port must be set to: 9600 BPS, 1 stop bit, no parity.

Audio Control and Tone (ACT) Module

The ACT is operated using a simple instruction set. Each instruction must be sent twice. If the
second instruction sent does not correspond to the first, that instruction is rejected. When the
ACT recognizes a valid instruction, it echoes an acknowledgement. While the module is
playing a stored audio signal, the instructions should be sent only once.

ACT Instruction Set

Instruction

Code

Description

Play Signal #

“OLX XX XXX
(XXXXXX=1 - 60)

Plays recorded audio signal number #.

The recorded audio is played into the low-level
Output. The low-level Output is disabled. Example:
Play signal 6 = "01000110

Record Signal # LOXXX XXX Records audio signal number #.
(XXXXXX=1-60) Example: Record signal 6 = ““10000110”
Connect/Disconnect | 11XsXsX5X5X1 X, Connects or disconnects speakers.

Speakers

X,= Speaker n (n=0-5)

0= disconnect

1= connect

Repeat the Played 00LXXXXX Repeats playing the audio signal # times.

Signal # times XXXXX=1-31 Note: This command can be instructed and performed
only while the unit plays a signal.
Example: Repeat playing the played signal 4 times =
00100100

Stop Play “00011111” Stops the played signal.

Enable Low-level “00100000” Low-level Audio Input is routed to Low- Audio Output

Audio Output

Disable Low-level “00000000” Low-level Audio Output is disabled (no audio is

Audio Output routed to the output). Played signal is stopped.

Configure the “000XXXXX™ Configures the number of different signals that can be

number of recorded
signals

XXXXX=1,2,4,8,15, 30
N=2.(XXXXX)

recorded to n=2, 4, 8, 16, 30, 60
Example: Set to 16 signals = ““00001000”

One signal

“00000011”

Configures the number of recorded signals to only one.

Report Status

01000000~

Use this command to interrogate the ACT. The ACT
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then returns the following 4 byte sequence with the
module status:

Byte 1: Instruction Echo (*01000000)
Byte 2:

Bit 0-5 = Speaker status (0=disconnect)

Bit 6 = Play status (1 = play)

Bit 7 = Low-level Audio Output status

(1= Low-level Input routed to Low-level Out)
Byte 3: Possible number of recorded signals

Byte 4: The number of recorded audio signal that is
currently playing (will be reported only when a signal
is played.)

Responseto I nstructions

The ACT acknowledgements are the 8-bit codes described below:

Response Code Description

Record completed “011111107 Recording has been completed.

Play started 10000000~ Signal is currently being played.

Play completed “01111101” Signal play has been completed.

Instruction “01111111” Instruction was not the same as the first one

inconsistency (when not playing); the instruction is not
performed.

Instruction time out ”01000000” Instruction received only once, (when not
playing); the instruction is not performed.

Recording Audio Signals

Manual recording enables the recording of up to eight audio signals using the pushbutton (PB)
and LEDs on the ACT unit front panel. Follow the steps below to record audio from
PC/Laptop/Recorder:

Procedure 23-3 How to Manually Record Audio Signals

1) Connect the "Speaker Out” of the PC/Laptop/Recorder to the "Audio In” port (Use Mono
adapter if needed).

2) Pause the audio and tune the volume to approximately % of full scale.

3) Press the PB for more than two seconds; all four LEDs will light up.
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4)

5)

6)
7)

Audio Control and Tone (ACT) Module

Press the PB to select the audio cell (from a selection of eight) to which you want to
record. (The audio signal number is displayed as a binary number represented by four
LEDs).

Start playing the audio. The unit will identify the input as audio and start recording.
The LEDs will start to blink and will stop when audio input ceases (or when the maximum
recording time has elapsed).

Repeat steps 4 and 5 to record additional audio signals (up to eight).

When recording is completed, all the LEDs will turn off.

23-11



Audio Control and Tone (ACT) Module

ACT Module” Specifications

General

Operation Voltage

9to 16VDC

Power Consumption

Refer to Appendix D: ACE3600 Maximum Power Ratings.

Dimensions (H x W x L)

25mm x 95mm x 115mm (1” x 3.6” x 4.5”)

Operating Temperature

-30° to +60° C (-22° to +140°F)

Relative Humidity

0-95% @ 50° C without condensation

User Connection

Power connector

Molex 2 pin with polarity

COM IN RS232

Phone 8-pin

COM OUT RS232

Phone 8-pin

Low-level Audio In/Out

4 screw TB connector

High-level In/Out

8 screw TB

Audio

Low-level Audio Input

0.8 to 1.5 Vp-p, 300-3300 Hz, Minimum 50 kQ +10%
input impedance — 4.6KV isolated.

Low-level Audio Output

1Vp-p £60% - 4.6KYV isolated, via Isolation Board.

High-level Audio

Maximum 0.05 Q - Impedance
Minimum signal: 100 mV, 100 pA.

High-level Audio Input

Maximum 30 VAC RMS, 0.5 A RMS

High-level Audio Output

30 V RMS, 0.5 A RMS maximum per one output

EMC

Electrostatic Discharge

IEC 1000-4-2, level 3

Radiated Electromagnetic
Field

IEC 1000-4-3, level 3

Electrical Fast Transient /
Burst

IEC 1000-4-4, level 3

Radiated Emission

EN55022

Specifications subject to change without notice.

" The ACT module is not compliant with RoHS European Directive no. 2002/95/EC.
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CONFIGURATION

General

For information on setting the 12V DO dip switch in the DO relay module board, see the
Digital Output Relay Module chapter above. For information on setting the 12V DO dip
switch in the DO relay 120/230V module board (for EE relays only), see the Digital Output
Relay 120/230V Module chapter above.
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OPTIMIZATION

General
No optimization is required for the ACE3600 units.
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OPERATION

General

The operational functions of the ACE3600 unit are performed using the ACE3600 System
Tools Suite (STS). These are administrative and diagnostic tasks, generally performed by
technicians and administrators. The functions available depend on the specific software
applications installed in the unit.

Opening/Closing the Housing Door

For instructions on opening and closing the housing door and locking the door with the
optional padlock accessory, see the Opening/Closing the Housing Door section in the
Installation chapter.

Viewing the Legal Notices

The ACE3600 RTU/ACE IP Gateway software includes additional third party software
components governed by specific licenses and under different copyrights. To view the
associated legal notices and copyright notices, retrieve the MTE Level 100 SW diagnostic
using ACE3600 STS Software Diagnostics tool. For information on using the Software
Diagnostics tool, see the ACE3600 STS User Guide.
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MAINTENANCE

General

The following maintenance procedures are recommended for the ACE3600 RTU.

Lead Acid Battery Maintenance

It is recommended to perform the following maintenance procedures for the lead acid battery
using the ACE STS Hardware Test utility or the user application program:

e Once per month - run a full battery test (battery capacity) of the lead acid battery.
e Once per day - read the charge level of the lead acid battery.

If the capacity is below the manufacturer recommended level, replace the battery. See the
Power Supply Module and Backup Battery chapter above.
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TROUBLESHOOTING

Symptom

Action

The PWR LED on the
CPU/expansion module front panel
is not lit.

Check power connections to the unit.

If all connections are correct, check cables.

The PWR LED on the
CPU/expansion module front panel
is solid red.

The CPU/expansion module has received an error
from the power supply (AC fail, Bat Error, etc.) or
fails to recognize the power supply. Check the AC
power supply, backup battery, etc.

The PWR LED on the
CPU/expansion module front panel
is flashing red.

The boot did not complete and the FPGA is not
loaded. Download a new system to the unit.

The ERR LED on the CPU module
front panel is red (or the MERR
LED on the expansion module is
red.)

The unit has a problem. Check the Error Logger to
read error message.

Note: If there are many errors logged about lost
frames, check the expansion Ethernet SPD LED to
make sure that the LAN is working at 100Mb.

The ERR LED on the CPU module
front panel is orange (or the MERR
LED on the expansion module is
orange.)

The unit has a warning. Check the Error Logger to
read warning.

The ERR LED on the CPU module
front panel is green (or the MERR
LED on the expansion module is
green.)

The unit has a message. Check the Error Logger to
read message.

The APPL LED on the CPU
module front panel is red.

The user application is not running. Check the Error
Logger to read error.

The APPL LED on the CPU
module front panel is blinking

The user application is running for more than 1.2
seconds continuously. Check the application.

The CONF LED on the CPU
module front panel is red (or the
MCNF LED on the expansion
module is red.)

There is a configuration error (such as an
incompatible plug-in or mismatch between a physical
I/0 module and the 1/0 configuration for the frame.)
Check the Error Logger to read error.

RTU startup fails and somef/all of
the four user LEDs are lit.

Check the four LEDs for the binary error code, as
described in Table 4-3, and act accordingly.

Startup of expansion module fails
and some/all of the four EXP
ADDR LEDs are lit.

Check the four Exp Addr LEDs for the binary error
code, as described in Table 16-2, and act
accordingly.
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Troubleshooting

Symptom

Action

The MCOM LED on the expansion
module is red or blinking green.

The expansion module is in the process of loading,
initializing, or registering. Wait a few seconds until
the LED is solid green for the module to be
connected to the main CPU.

If the LED continues to blink red slowly, the
expansion module has failed in the discovery process
with the main CPU. This could be related to one of
the following causes:

e The main CPU is not fully powered up;

e A cable between the main and expansion frame
(perhaps via the expansion LAN switch) is not
connected properly;

e The rotary switch on the expansion module is not
set correctly;

e The expansion frame is not defined in the site
configuration.

The MCNF LED on the expansion
module is flashing green after
having been solid green (i.e. after
connection to main CPU was
established.)

The Expansion module is disconnected from the
main CPU. Check cable connections.

The ERR LED on the expansion
LAN switch front panel is red.

The switch was unable to configure itself upon
startup or it has lost communication with the main
CPU module.

Check the Error Logger to read error message. The
switch may need to be replaced.

The communication LEDs on the
expansion LAN switch front panel
are not lit.

Check if the Ethernet cables are connected properly.
Check if the CPU on the main frame and the
expansion modules have the proper power.

The power supply is connected to
power sources and there is no
power in AUX1 and/or AUX2.

Check if the AUX connectors are off due to STS
Hardware Test or user application.

If not, check if the fuse associated with the AUX is
burned out and should be replaced. (One fuse for
AUX 1A/1B and another fuse for AUX 2A/2B.) See
Break-Fix Procedures chapter.

No communication with WAN, IP
Gateway.

Check the unit’s connection to the Ethernet.

The power supply is on, but certain
I/0 modules are off.

If the I/0 modules are DO EE relays, check if the 2-
pin TB is plugged into the 12VDO connector on the
main power supply.
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Troubleshooting

Symptom

Action

The DO EE relays are connected to
the main power supply and the 2-
pin TB is not plugged into the
12VDO connector on the main
power supply, but the DO EE
relays are enabled.

Check the position of the dip switch on the DO EE
relays. For more information, see the Digital Output
Relay Module chapter above.

28-3



BREAK-FIX PROCEDURES

General

This chapter refers only to replacement of removable modules, plug-ins, motherboard,
power supply fuses, and backup battery. If any other componentsin the unit require
replacement, contact your local service center.

Before replacing modules or plug-ins, see safety issues/warningsin the Installation
chapter above.

Note: A TORX screwdriver is required for component replacement. A Philips
screwdriver is required for assembling the TB holder and a flat screwdriver is
required for setting the code key pin.

For information on installation of the frame/housing on the wall, see the Installation chapter
above.

The ACE3600 has a hot swap capability, which means that the modules can be removed from
their slots and inserted without powering down the unit. The only exception to thisruleisthe
main power supply module, which cannot be removed during normal operation. See
Replacing a Power Supply Module below for details.

If amodule isinserted once the system is running, the system will recognize the module, but
will not operate it using the application until the unit has been rebooted.

Replacing a CPU/Gateway Module

If the CPU 3680 to be replaced is the active CPU of aredundant site, the standby CPU will
become active and continue al control and monitoring of 1/Os.

Procedure 29-1 How to Replace a CPU/Gateway Module

1. Toreplace a CPU module, open the door of the CPU module and press the cable holder
downward.

Disconnect all cables from the connectors.

Simultaneously press on the tabs on the top and bottom of the plastic front of the old
module, and pull the module fromits slot. See Figure 29-1.
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Break/Fix Procedures

Press Down on
Module Release Tab

il

- 4

Press Up on Module
Release Tab

Figure 29-1 ACE3600 Module Release Tabs

4. Remove any SRAM plug-in memory from the old CPU module and plug in to the new
CPU module.

Slide the new module all the way into the slot until the tabs click into place.
6. Reconnect the cables and press the cable holder back up into place.

Replacing a Power Supply Module

& | CAUTION | & | MISES EN GARDE |

METAL PARTS OF THE POWER SUPPLY LES PIECES METALLIQUES DE

MAY BE VERY HOT. L'ALIMENTATION PEUVENT ETRE TRES
After removing the power supply module CHAUDES.

from the frame, allow the metal parts to cool Apres avoir retiré le module

before servicing the unit. d'alimentation électrique, attendre que les

parties métalliques refroidissent avant
d'effectuer I'entretien de l'unité.
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Break/Fix Procedures

Procedure 29-2 How to Replace a Redundant/Expansion Power Supply Module

1

4.
5.

To replace the second power supply module in a site which has redundant power supplies,
or an expansion power supply in an 1/0O expansion frame, open the door of the power
supply module and press the cable holder downward.

Disconnect the cables from the connectors.

Simultaneously press on the tabs on the top and bottom of the plastic front of the old
module, and pull the module fromits slot.

Slide the new module all the way into the slot until the tabs click into place.

Reconnect the cables and press the cable holder back up into place.

The main power supply cannot be removed under power and a safeguard is added in order to
prevent unplanned removal. (Note: The dual power supply featureis not currently available.)

Procedure 29-3 How to Replace the Main Power Supply Module

1
2.

3.

To replace the main power supply module, open the door of the power supply module.

Press down on the top of the main power cable connector to disconnect the user’smain
power cable from the cable inlet on the bottom of the power supply module front panel.

Follow steps 1-5 in Procedure 29-2 to replace the power supply.

Replacing an 1/0O Module or Expansion LAN Switch
To replace an 1/0O module or Expansion LAN Switch, follow the procedure bel ow.

Procedure 29-4 How to Replace an 1/0 Module or LAN Switch

1

If the I/0 module includes a TB holder, remove TB holder by pulling on the extractor
handles.

If the I/0 module does not include a TB holder, remove the TBs by hand or using one of
the TB extractor tools (FHN7063A) provided with the RTU.

Simultaneously press on the tabs on the top and bottom of the plastic front of the old
module, and pull the module fromits dlot.

Remove any plug-in 24V power supplies from the old 1/O module and plug-in to the new
I/0 module.

For DO relay modules, reset the 12V DO dip switch, if necessary. See the Configuration
chapter.

Slide the new module all the way into the slot until the tabs click into place.

If the I/0 module includes a TB holder, reconnect the TB holder as described in the 1/O
Module section.

If the I/0 module does not include a TB holder, replace the TBs on the connectors on the
front of the 1/0O module by hand.
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Inserting a New I/O Moduleinto an Empty Slot

When the RTU is shipped, a protective rubber cover isinserted into any empty module slots,
on the mother board connectors. The procedure below describes how to remove this cover
from the slot and insert a new I/O module onto the RTU frame.

Procedure 29-5 How to Replace an 1/0O Module

1

2.

Grip the protective rubber cover (p/n 1571435Y 04) firmly with your thumb and index
finger. Gradually ease the cover out of the desired module slot.

Insert the desired 1/0O module into the empty slot.

Replacing a Plug-in Port on the CPU Module

Procedure 29-6 How to Replace a Plug-in Port on the CPU Module

1

2
3
4,
5

To replace a plug-in port on the CPU module, remove the CPU module from the RTU.
Unscrew the two supporting pins on the other side of the CPU board. Save the screws.
Unscrew the two supporting pins on the plug-in port. Save the screws.

Connect the two supporting pins with screws to the new plug-in port.

Replace the plug-in board with the RJ-45 connector facing the panel. Carefully insert the
plug-in board connector into the appropriate connector on the CPU board.

For Ethernet 10/100 MB, use the J14 connector on the CPU (Plug-in 1 only.)

For all other plug-in ports, use the J5 (Plug-in 1) or J6 (plug-in 2) connector.

Connect the two supporting pins with screws to the other side of the CPU board.

Replace the CPU module in the slot.

Replacing a Plug-in SRAM Memory Card in the CPU Module

Procedure 29-7 How to Replace a Plug-in SRAM Memory Card in the CPU Module

1

4,
5.

To replace an SRAM memory card on the CPU module, remove the CPU module from the
RTU.

Remove the old plug-in SRAM memory card from the board.

Place the new plug-in SRAM memory card with the connector facing the panel. Carefully
insert the plug-in board connector into the connector marked P12 on the CPU board.

Secure the memory card to the CPU board with the supplied screw.
Replace the CPU module in the slot.

For more information, see Connecting SRAM Expansion Memory to the CPU Module in the
CPU Module chapter.
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Replacing the Motherboard
To replace the motherboard of the ACE3600 RTU, follow the procedure below.

Procedure 29-8 How to Replace the Motherboard

1

If theunitisinstalledinaNEMA 4 housing, unscrew the four large screws and remove the
metal chassis from the housing.

Remove all modules from the outermost dlots, generally the power supply module from the
leftmost slot and 1/O module from the rightmost slot.

Unscrew the M5 screws on each side which secure the motherboard to the metal chassis.
Save the screws. See Figure 29-2.

Figure 29-2 ACE3600 Motherboard on Metal Chassis

From inside the cage, push out the small cover on the side of the RTU cage. Savethe
cover.

Slide the damaged motherboard out of the cage, through the opening on the side of the
RTU cage.

Slide the new motherboard into the frame, through the opening on the side of the RTU
cage.

Secure the motherboard to the cage and metal chassis using the M5 screws saved in step 3.
Replace the cover on the cage.

If the unit wasinstalled in aNEMA 4 housing, replace the metal chassisin the housing
and screw the four large screws from the metal chassisinto the housing.

10. Replace the modulesin their respective slots.

11. Make sure that the ground is reconnected.
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Replacing the Fuses on the Power Supply Module for AUX1T/AUX2
or I/O Expansion

Toreplace afuse for AUX1 1A/1B or AUX2 2A/2B on the power supply module, or one of
the fuses on the expansion power supply, follow the procedure below.

Procedure 29-9 How to Replace the Fuse for AUX1 1A/1B or AUX2 2A/2B or I/O Expansion

1

Disconnect the cables from the connectors. If the faulty fuses are attached to the main
power supply, press down on the top of the main power cable connector to disconnect the
user’s main power cable from the cable inlet on the bottom of the power supply module
front panel.

Simultaneously press on the tabs on the top and bottom of the plastic front of the old
module, and pull the module fromits slot.

Using narrow pliers, remove the faulty fuse from its groove on the board. For adiagram of
the fuses in the expansion power supply, see Expansion Power Supply Fusesin the
Expansion Power Supply Module chapter above.

Press the new fuse into the groove on the board.
Slide the power supply module all the way into the slot until the tabs click into place.
Reconnect the cables asin installation.

Replacing the Backup Battery on the RTU

For instructions on replacing the backup battery on the RTU, see Replacing the Backup
Battery in the Power Supply and Backup Battery chapter above.

| nter connection Diagrams

All internal electrical connections except for the main power, ground and battery are
performed in the factory and supplied with the RTU. The electrical interconnection diagrams
are provided below.
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= 895-264 W AC Power
=158-72% DC Junction Box
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o Pt Radio Cable Radio, Modem
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Figure 29-3 Electrical Interconnection (RTUs with 1/O slots)
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Figure 29-4 Electrical Interconnection (RTUs with no I/O slots)
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APPENDIX A: GENERAL SPECIFICATIONS

Specifications

The specifications below are for the RTU asawhole. For the individual technical and
performance specifications of each module in the RTU, see the specific module chapter.

Table A-1 ACE3600 Specifications

General

Frames

No I/O dots - PS and CPU modules only, wall mount,
Dimensions (WxHxD): 117 x 209 x 198* mm (4.61" x 5.30" x 7.80"*),
Weight: 0.95 Kg (2.1 1b)

21/0dots- PS, CPU and 2 I/0O modules, wall mount,
Dimensions (WxHXD): 194 x 244 x 198* mm (7.64" x 9.61" x 7.80"*),
Weight: approx. 1.6 Kg (3.56 1b)

31/0 dots- PS, CPU and 3 I/0 modules, wall mount,
Dimensions (WxHXD): 234 x 244 x 198* mm (9.21" x 9.61" x 7.80"*),
Weight: approx. 1.9 Kg (4.19 1b)

51/0 dots- PS, CPU and 5 I/0O modules, wall mount,
Dimensions (WxHxD): 314 x 244 x 198* mm (12.36" x 9.61" x 7.80"*),
Weight: approx. 2.4 Kg (5.3 Ib)

71/0dots- PS, CPU and 7 I/0O modules; wall mount,
Dimensions (WxHxD): 391 x 244 x 198* mm (15.39" x 9.61" x 7.80"*),
Weight: 3.0 Kg (6.6 Ib)

81/0 dots- PS, CPU and 8 1/0 modules, wall mount OR 19" rack
Dimensions (WxHXxD): 435 x 244 x 198* mm (17" x 9.61" x 7.80"*),
Weight: approx. 3.3Kg (7.3 1b)

Redundant CPU and power supply frame - Dual PS, Dua CPU, and 4 1/O
modules; wall mount OR 19" rack,

Dimensions (WxHxD): 391 x 244 x 198* mm (15.39" x 9.61" x 7.80"*),
Weight: 3.0 Kg (6.6 Ib)

* Depth including Module panel




Appendix A: Specifications

General

Expansion Frame

Number of I/O dlots - 3,5 7,0r8
Default power supply - Expansion power supply

Compatible power supplies-  All except: 10.8-16V DC low-tier power
supply

Metal Chassis

19" frame metal back - for PS, ACE IP Gateway, radio and 6.5 or 10 Ah
backup battery, 2 accessory boxes; wall/rack mount,

OR PS, CPU, radio and 6.5 or 10 Ah backup battery, 0, 3, 5, 8 1/0 dot
frame, up to 2 accessory boxes, wall/rack mount,

Dimensions (WxHxD): 434.5 x 310.4 x 200* mm (17.11"x 12.22" x
7.88"*).

Large (“48 x 48”) - for PS, CPU and up to 7 I/O dlot frame, two radios and
6.5 or 10 Ah backup battery, wall mount,
Dimensions (WxHXxD): 448 x 468 x 200* mm (17.64" x 18.43" x 7.88"*)

Medium (*38 x 38”) - for PS, CPU and up to 3 I/O slot frame, one radio and
6.5 Ah backup battery, wall mount,
Dimensions (WxHXxD): 335 x 355 x 198* mm (13.19" x 13.98" x 7.8"*)

Small (28 x 36”) - for PS, CPU, 2 1/0O dot frame, 1 radio (or 1 accessory
box), and 6.5Ah backup battery (or 10 Ah with portable only,) wall mount,
Dimensions (WxHXxD): 264 x 365 x 200* mm (11.02"x 14.17" x 7.88"*).

* Depth including Frame and Module

Housing

Large Nema 4/1P66 painted metal (“50 x 50”) - up to 7 1/O dot frame, two
radios and 6.5 or 10 Ah, backup battery,
Dimensions (WxHxD): 500 x 500 x 210 mm (19.7" x19.7" x 8.26" )

Small Nema 4/1P66 painted metal (“40 x 40”) - up to 3 1/O slot frame one
radio and 6.5 Ah backup battery,
Dimensions (WxHxD): 380 x380 x 210 mm (15" x 15" x 8.26")

Power Supply

10.8-16 V DC low-tier

10.8-16 V DC (default)

18-72V DC

18-72 V DC with 12V smart battery charger

100-240 V AC, 50-60 Hz

100-240V AC, 50-60 Hz, with 12V smart battery charger
10.8-16 V DC Expansion

Backup Battery

6.5 Ah - Sealed Lead-Acid
10 Ah - Sedled Lead-Acid




Appendix A: Specifications

General

Operating Temperature

-40 °C to +70 °C (-40 °F to 158 °F)

Notes: 1) When using a metal housing option, the maximum operating
temperature outside the housing is +60 °C (140 °F).

2) ACT module and Motorola radios operating temperature range is:
-30 °C to +60 °C (-22 °F to 140 °F).

The full operating temperature range is supported when using redundant
12V power supplies. When using dual AC power supply or dual 18-72 V
DC power supply, the maximum ambient operating temperature of the RTU
islimited to:

¢ 50°C (122°F) - when installed inside ametal chassis or closed

cabinet.

¢ 60°C (140°F) - when installed without enclosure or closed cabinet.

Storage Temperature

-55 °C to +85 °C (-67 °F to 185 °F)

Operating Humidity

5% to 95% RH @ 50 °C without condensation

Mechanical Vibrations

Per EIA / TIA 603 Base-station, Sinusoidal 0.07mm @ 10 to 30 Hz, 0.0035
mm @ 30-60 Hz

Operating Altitude

-400m to +4000 meter (-1312 ft to + 13120 ft) above sealevel
Note: When using 18-72V DC or 100-240 VAC power supply, the
operating atitude is -400 to +3000m.

Regulatory Standards

Safety

UL 60950-1 (UL listed), CSA 22.2-950-1, EN60950-1, IEC 60950-1,
AS/NZS 60950

FM/cFM certified as Nonincendive Class |, Division 2 - standard FM 3611
(Note: FM approval refersto model F7509 only and most of the ACE3600
options.)

Emission Emission standards for industrial environments
CFR 47 FCC part 15, subpart B (class A);
CE EMC: EN50081-2/EN61000-6-4
(CISPER 11/ EN55011 class A)

Immunity Immunity standards for industrial environments

Per EN50082-2 /IEC 61000-6-2
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Communications

Communication Ports Up to 5 ports per CPU (CPU 3640), up to 8 ports per CPU (CPU 3680/
4600)

Seria - up to 4 RS232 ports

Multi-drop — up to 3 R$485 port

Ethernet - up to 2 10/100 MB portsand 1 10 MB

Two-way radio / analog trunked radio - up to 2 modem ports

USB Host for MotoTrbo- up to 2 ports

USB device port (CPU 3680/ 4600)

Internal Ethernet 10/100 Mb/s port (for redundant CPU configuration)

Motorola Radio Support Mobile conventional two-way radios — CM 200, CM 340, GM 3188, EM
200, CDM750

Portable conventional two-way radios—HT750, GP320, GP328, PRO5150
Analog trunked radios— X TL5000, X TL2500

Digital trunked radios — X TL5000, X TL2500, X TS2500, MTM800
(TETRA), APX6500Li

MotoTrbo radios —-XPR4350/4380, DM 3400, XiR M8220, DGM4100

Third Party Radio Support  Two-way radios, Dataradios, TETRA radios (PD)

Modem Support Dial-up modems, Cellular modems (dial mode and PD)
Protocols MDLC, TCP, UDP, IP, PPP, NTP, DHCP

Third Party Protocol MODBUS RTU: master /dave on RS232/RS485/Ethernet,
Support DF1 (Allen Bradley): master on RS232

DNP 3.0: master/dave on RS232/RS485/Ethernet
|EC 60870-5-101: slave on RS232

User Protocol (user Possible on RS232, R$485 and Ethernet ports
program)

Specifications subject to change without notice.

A-4



APPENDIX B: ENVIRONMENTAL PROTECTION

Disposal of Components

All components of the ACE3600 should be properly disposed of, in accordance with local
regulatory standards and laws.

All ACE3600 models comply with RoHS European Directive no. 2002/95/EC (Restriction of
the use of Hazardous Substances) and WEEE Directive no. 2002/96/EC (Strategy of Waste
management), with the exception of parts:

XTL5000 radio (included in models F7523A/F7513A/F7524A/F7514A/F7585A/F7586A)
XTL2500 radio (F7533A/F7593A/F7534A/F7594A/F7538A/F7598A)

XTS2500 radio (F7543A/F7544A/F7548A)

CDM750 radio (F7563A/F7564A)

ACT Module (option V155AE and kit FLM)

Note: The ACE3600 RTU is categorized as Monitoring and Control Equipment. Currently
(2010) Monitoring and Control Equipment are exempt from RoHS compliance. This
exemption may be cancelled in the future.
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APPENDIX C: ACCESSORIES, ADAPTORS, AND
CABLES

General

v

Note: On all of the Motorola RJ45 connector heads (except for Ethernet cables), the
numbering of the pins is different than the standard, as shown in the figure below. Pin
1-8 are left to right rather than right to left, as shown below. Therefore, only original
Motorola cables should be used.

This appendix provides the information required for connecting an RTU RS232 port to various
units, as detailed below:

e Connection to a Computer or Terminal (MDLC protocol or User port, USB Device port)
e Connection to a Modem (MDLC protocol or User port)

e Connection to GPS Receiver (Motorola Binary protocol)

e Connecting a User Port to a Printer

e Connecting a User Port to an External Unit

e Connection to a Radio (MDLC and PPP protocols)

e RTU-to-RTU Connection Using MDLC Protocol through RS232 (RS-Link)

e ACE3600 RTU-to-ACE3600 RTU Connection Using MDLC Protocol through RS485
(RS-Link)

e ACE3600 RTU-to-MOSCAD RTU Connection Using MDLC Protocol through RS485
(RS-Link)

e ACE3600 RTU-to-PC Ethernet Port Direct Connection without Hub

e ACE3600 RTU Main CPU to Expansion Module Direct Connection (for systems with 1/0
expansion only)

e ACE3600 RTU Main CPU to Expansion Module Connection via LAN Switch - CPU to
expansion LAN switch connection or connection of the first LAN switch to the second, if
such exists (for systems with 1/0 expansion only)

e ACE3600 RTU Main CPU to Expansion Module Connection via LAN Switch - LAN
switch to expansion module connection (for systems with 1/0 expansion only)
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Appendix C: Accessories, Adaptors and Cables

Connection to a Computer or Terminal

To connect one of the RTU RS232 ports to a computer/terminal, use the FLN6457B adaptor,
which ends with the female 25-pin or 9-pin, D-type connector. The port may be defined either
as a MDLC protocol port or as a User port.

The signals that appear on the female 25-pin or 9-pin D-type connector are according to the
RS232 standard — see the following table. In this case, the RTU serves as DCE (Data
Communication Equipment).

RS232 Function | 8-pin 25-pin Female | 9-pin Female Direction
Connector (on
RTU)
TX-DATA 2 2 3 from DTE
RX-DATA 1- 3 2 to DTE
RTS 5« 4 7 from DTE
CTS 88— 5 8 to DTE
DSR 7— 6 6 to DTE
GND 4 7 5 -
DTR 3¢« 20 4 from DTE
DCD (Rec line) 6— 8 1 to DTE

To extend the cable, you may use any extension cable with male and female D-type connectors
(connected pin-to-pin, not crossed).

Note: When a User port is defined as Computer/Terminal with DTR support:
The RTU will not transmit unless it receives DTR=0ON from the computer/terminal.
The RTU will not receive unless it receives RTS=0ON from the computer/terminal.

To connect the RTU USB device port (DU1) to a computer, use a standard USB 2.0 Ato B
device cable. Connect the USB 2.0 standard A (male) USB plug on the PC/host side and the
USB 2.0 standard B (male) plug on the RTU side. All standard cable restrictions (e.g.
maximum length of 5 meters) apply.

To connect the RTU to a PC via the Ethernet port, see ACE3600 RTU-to-PC Ethernet Port
Direct Connection without Hub.

Connection to a Modem

To connect one of the RTU RS232 ports to an RS232 modem, use one of the adaptors provided
in kit FLN6458B (option V213AE):

e  9-pin adaptor for Async (#0189968V32)
o RS232-E adaptor (#0189968V33) as in Connection to IDEN Radio below.
e RS232-E+ adaptor (#0189968V34) as in Connection to TETRA Radio below.
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The asynchronous adaptor (#0189968V32) ends with the male 9-pin D-type connector. The
port may be defined either as a MDLC protocol port or as a User port.

The signals that appear on the male 9-pin D-type (or 25-pin) connector are according to the
RS232 standard — see the following table. In this case, the RTU serves as DTE (Data Terminal

Equipment).
RS232 Function | 8-pin 25-pin Male 9-pin Male Direction
Connector(on
RTU)
TX-DATA 1- 2 3 from RTU
RX-DATA 2« 3 2 to RTU
RTS 66— 4 7 from RTU
CTS 3¢« 5 8 to RTU
GND 4 7 5 -
DTR 88— 20 4 from RTU
DCD (Rec line) 5« 8 1 to RTU

To extend the cable, you may use any extension cable with male and female D-type connectors
(connected pin-to-pin, not crossed).

Before transmitting, the RTU sends RTS=0N to the modem, and waits for CTS=ON from the
modem as a condition for transmitting.

The RTU will receive data from the modem only when DCD=0ON.

When using a modem in auto-answer mode (connected to a Computer port) for remote service,
the RTU does not support RTS/CTS protocol since the port is designated to operate with a
local computer as well as with a modem.

For modems which support RS232-E, use either the RS232-E adaptor (#0189968V33) as in
Connection to IDEN Radio below, or the RS232-E+ adaptor (#0189968V34), as in Connection
to TETRA Radio below.

Connection to GPS Receiver

When an off-the-shelf GPS timing receiver is purchased (e.g. Synergy SynPaQ/E PPS Sensor
with M12+, Garmin NMEA 2000), the data and power cable for that receiver should be
purchased as well.

Connect the data wire of the cable to the CPU port using the ACE3600 asynchronous RS232-E
adaptor cable. The port should be defined as a GPS receiver port (RS232, Async).

Connect the power wire of the cable to a cable with the following connectors:

RTU side: The connector should fit the auxiliary power connector on the ACE3600 power
supply module.

GPS Receiver side: The connector should fit the power connector on the GPS receiver cable.

When connecting a Garmin GPS with RJ45 connector to the ACE3600 RTU, use an Async
RS232-E adaptor and a custom RJ45-to-D9 female adaptor.
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The connection chain is: Garmin GPS RJ45 -> customer RJ45 to D9 female -> Async RS232-
E adaptor -> ACE3600 GPS port.

To make the RJ45-t0-D9 female adaptor, refer to the following table.

RTU RS232 Adaptor D9 Adaptor’s RJ45 pin# PS
Function Female (connects | (connects to GPS RJ45)
to the RS232-E
adaptor)
TX (from RTU) 3 4 (Din)
RX (to RTU) 2 5 (Dout)
CTS (to RTU) 8 -
GND 5 2,3 (GND, remote ON) PS
GND
CD (to RTU) 1 6 (PPS)
DTR (fromRTU) | 7 -
- 1 (PWR) PS
PWR

Connecting a User Port to a Printer

To connect one of the RTU RS232 ports defined as a User port to a printer, you may use one of
the two cables described in the previous paragraphs. Since the connection to the printer is not
defined by the RS232 standard, every printer manufacturer has defined the connectors for his
own convenience. Therefore, select the adaptor according to the functions of the various pins.

If the FLN6458B adaptor (with the male 9-pin D-type connector) is used, refer to the following

table.

RS232 Function 9-pin Male Used as Direction
TX-DATA 3 Serial Data to Printer
CTS 8 Printer Ready from Printer
GND 5 GND -

If the FLN6457B adaptor (with the female 9-pin, D-type connector) is used, refer to the

following table.

RS232 Function 9-pin Female Used as Direction
RX-DATA 2 Printer Rx-Data to Printer
DTR 4 Printer Ready from Printer
GND 5 GND -
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Connecting a User Port to an External Unit

To connect one of the RTU RS232 ports defined as a User port to an external unit (which
supports RS232), you may use one of the two adaptors (FLN6457B or FLN6458B) according
to the port definition in the site configuration.

If the FLN6457B adaptor is used, refer to the pin assignment given in Connection to a
Computer or Terminal in this chapter.

If the FLN6458B adaptor is used, refer to the pin assignment given in Connection to a Modem

in this chapter.

Connection to a Radio

For detailed instructions on connecting a radio to the ACE3600 RTU, see the Radio Types and
Installation Kits chapter above.

Connection to IDEN Radio

To connect the RTU (via onboard serial or plug-in port) to an IDEN radio, use an adaptor
which ends with the male 9-pin, D-type connector. The port should be defined as RS-232,
Async, PPP, iDEN, MDLC over IP.

RS232 Function 8-pin Connector(on 9-pin Male Direction
RTU)
TX-DATA 1- 3 from RTU
RX-DATA 2« 2 to RTU
CTS 3¢« 8 to RTU
GND 4 5 -
CD (Rec line) 5« 1 to RTU
RTS 6— Not used
7> 4 from RTU
DTR 8 — 7 from RTU
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Connection to TETRA Radio
To connect the RTU (via onboard serial or plug-in port) to a TETRA radio, use an RS232-E+
type adaptor which ends with the male 9-pin, D-type connector. The port should be defined as
RS232, Async, PPP, Tetra, MDLC over IP.

RS232 Function 8-pin Connector(on 9-pin Male Direction
RTU)

TX-DATA 1- 3 from RTU

RX-DATA 2« 2 to RTU

CTS 3« 8 to RTU

GND 4 5 -

CD (Rec line) 5« 1 to RTU

RTS 6— 4 from RTU
7 Not used

DTR 8 — 7 from RTU

Connection to MotoTrbo Radio
To connect the RTU (via Host USB port) to a MotoTrbo radio, use a cable FKN8644A. The
port should be defined as USB Host, Async, Remote NDIS Host, MotoTrbo.

Function | USB Type A 26-pin Female Direction
(on RTU) (on Radio)

+5VDC/ |1—> 3 from RTU

VBUS+

Data - 2 2 to/from
RTU

Data + 3e 1 to/from
RTU

GND 4 4 -

Ignition 25 from radio
power cable

RTU-to-RTU Connection Using MDLC Protocol through RS232

To establish a link between two RTUs using MDLC protocol, the ports of both RTUs should
be defined as RS232 RTU-to-RTU (RS-Link). The ports of the two RTUs should be connected
by the FLN6457B and FLN6458B adaptors, when the adaptors are connected.

Do not connect between RTUs without the adaptor cables. A direct connection will cause a
short circuit between the pins that have the same function.
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RTU-to-RTU Synchronous Communication Using Plug-in Port

The pin assignment of the cable to be used for RTU-to-RTU synchronous communication

(using a plug-in port) is given below.

RS232 Function 8-pin Connector 8-pin Connector Direction
(on sending RTU) | (on receiving RTU)

TX-DATA 1— 2« from RTU
RX-DATA 2 1—> to RTU
CTS 3+6 >* 5« from RTU
Signal GND 4 4 -

CD (Rec line) 5« 3+6 —>* to RTU
RTS 6 +3 >* 5¢ from RTU
TX CLK 7> 8 « from RTU
RX CLK 8 « 7T— toRTU

*Pins 3 and 6 are shorted.

ACE3600 RTU-to-ACE3600 RTU Connection Using MDLC Protocol through
RS485

To establish a link between more than two ACE3600 RTUs using MDLC protocol, the ports of
all RTUs should be defined as RS485 RTU multidrop. The ports of the RTUs should be
connected using the RS485 connection box V186AD (FLN3641A). Cable FKN8427A should
be connected between ACE3600 RS485 port and one of the seven inlets of the connection box.

RS485 Function | 8-pin
Connector*
(on ACE3600)

B (RX/TX-) 1

A (RX/TX+) 8

*Note: All seven connectors are shorted.

ACE3600 RTU-to-MOSCAD RTU Connection Using MDLC Protocol
through RS485

To establish a link between an ACE3600 unit and a MOSCAD RTU using MDLC protocol, the
ports of both RTUs should be defined as RS485 RTU multidrop. The ports of the two RTUs
should be connected using the FKN8527A cable.
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IMPORTANT

Do not connect between RTUs without the adaptor cables. A direct connection will
cause a short circuit between the pins that have the same function.

Appendix C: Accessories, Adaptors and Cables

RS485 Function | 8-pin 4-pin
Connector Connector (on
(on ACE3600) | MOSCAD)

B (RX/TX-) 1 2

A (RXITX+) 8 3




Appendix C: Accessories, Adaptors and Cables

ACE3600 RTU-to-PC Ethernet Port Direct Connection without Hub

v

Note: The RJ45 connector head for this connection is standard. The numbering of the
pins is according to the standard, as shown in the figure below. Pin 1-8 are right to
left, as shown below. Therefore, any standard Ethernet crossover cable may be used.

To establish a link between an ACE3600 unit and the Ethernet port of a PC, without using a
hub, the RTU port should be defined as an IP port (10/100 BT, Static, Ethernet LAN) with an
IP address. The ports should be connected using an Ethernet crossover cable.

IP Function 8-pin 8-pin
Connector Connector
(Plug 1) (Plug 2)

TX-DATA + 1- 3¢«

TX-DATA - 2> 6«

RX-DATA + 3« 1-

N/A 4 7

N/A 5 8

RX-DATA - 6 « 2>

N/A 7 4

N/A 8 5

ACE3600 RTU Main CPU to Expansion Module Direct Connection

To establish a direct link between an ACE3600 main frame CPU and an expansion module, the
CPU’s ETH1 port must be configured either as Static LAN or as I/O Expansion Comm.
Connect the CPU’s ETH1 port and the expansion module’s Exp. Ethl port using an Ethernet
crossover cable, with wiring as in ACE3600 RTU-to-PC Ethernet Port Direct Connection
without Hub above.
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ACE3600 RTU Main CPU to Expansion Module Connection via LAN Switch

v

Note: The RJ45 connector head for this connection is standard. The numbering of the
pins is according to the standard, as shown in the figure below. Pin 1-8 are right to
left, as shown below. Therefore, any standard Ethernet cable may be used.

a

o

T W
)
2

~a ] | ke

The ACE3600 RTU main CPU can be connected to an expansion module via one or two
expansion LAN switches. The CPU’s ETH1 port must be configured either as Static LAN or
as /0 Expansion Comm.

For the connections below, use a standard Category 5E shielded (FTP) LAN cable (up to 50m.)

e ACE3600 RTU main CPU to expansion LAN switch connection or connection of the first
LAN switch to the second, if such exists (for systems with I/O expansion only)

e ACE3600 RTU expansion LAN switch to expansion module connection (for systems with
1/0 expansion only)

IP Function 8-pin 8-pin
Connector Connector
(Plug 1) (Plug 2)
TX-DATA + 1—> 1
TX-DATA - 2> 2
RX-DATA + 3¢« 3>
N/A 4— e
N/A 5 5
RX-DATA - 6« 6—
N/A 7— T
N/A 8— 8«
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Power Rating Tables

The tables below list the typical maximum power consumption (at room temperature) for each
of the ACE3600 RTU building blocks (CPU, Power Supply, 1/0 modules, radios, etc.) and the
maximum peak power allowed for a fully loaded RTU, based on the housing type.

The values in the tables below are derived by using the power supply (AC: 100 to 240 VAC or
DC: 18to 72 VDC and 13.8 VDC) and have the power supply efficiency factor included in
them.

Before deploying your RTU, add up the power consumption of all components of your system
to verify that it is within the maximum peak power for your housing type. In systems with 1/O
expansion, consider all modules which consume power from their respective AC/DC main
power sources when calculating the required power requirements.

Table D-1 Maximum Peak Power Allowed for Fully Loaded RTU

Housing Type Maximum Input Power into Power Supply Module
Description (Watts)
19" Rack (w/out metal enclosure) 100

Large NEMA metal housing (50x50 cm) 120"

Small NEMA metal housing (40x40 cm) 105"

“ NOTE: When powered at Vin = 100VAC, the maximum input power of the power supply module is
limited to 80 Watts ONLY.
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Table D-2 Power Consumption per RTU Module

Maximum Maximum Maximum
Self Power Self Power Power
. Power : Power .
Consumption . Consumption . Consumption
. Consumption . Consumption
(no active 1/0) . (no active 1/0) . all 1/Os,
Module Name per Active I/O per Active I/O !
(Watts) Watts LEDs Active
(Watts) Watts
Waltts
AC: 100 to 240 VAC .
DC: 18 to 72 VDC Vin = +138 VDC
2.20 (156 mA)
Power Suppl (12 VDC
TSUPPLY 192 60 N/A Power Supply | N/A N/A
(maximum)
Module
ONLY)
Power Supply | N/A 0.0 N/A N/A
(Expansion)
CPU
(3680/3640/ 5.20 N/A 4.20 (304 mA) | N/A N/A
3610)
Expansion 5.20 N/A 4.20 (304mA) | N/A N/A
Module
Expansion 0.176 3.10 (225 mA)
LAN Switch 1.50 0.220 1.20 (87mA) (12.75 mA) (x8 ports ON)
0.100 3.50 (254 mA)
Digital Input 0.100 (powered (7 mA) .
Fast 24V 0.100 by internal 24V (()50§ (r)n A) (powered by ()é?;selrr;gutt,s ?(T
(x16/x32) PS) ' internal 24v | P y
PS) internal 24V
PS)
8.20 (594 mA)
Digital Input 0.230 0.230 (17 mA)
Fast 24V 0.100 (powered by 0.080 (powered by (x32 inputs ON
IEC Type 2 ' internal 24V (5.8 mA) internal 24V powered by x2
(x16/x32) PS) PS) internal 24V
PS)
0.100 3.50 (254 mA)
Digital Input 0.100 (powered 0.080 (7 mA) (x32 inputs ON
Fast 48V 0.100 by internal 24V (5 8 mA) (powered by powered by x1
(x32) PS) ' internal 24V internal 24V
PS) PS)
0.524 (38 mA)
Digital Input
120/230V 0.100 0.015 0.080 (5.8 mA) | 0.012 (1 mA) (x16 inputs
ON)

“ The CPU 3610 model has been discontinued.
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. . Maximum
Self Power Mgmmum Self Power Maximum Power
: ower : Power .
Consumption . Consumption . Consumption
ive I/ Consumption ive I/ Consumption 0
Module Name (no active 1/O) per Active I/O (no active 1/0) per Active I/O alll OSZ
(Watts) Watts LEDs Active
(Watts) Watts Watts
AC: 100 to 240 VAC .
DC: 18 to 72 VDC Vin = +138 VDC
Digital Output 0.100 0.008 0.483 (35 mA)
ML Relay 0.120 0.010 (7.2 mA) (0.5mA) (x16 relays
(x8/x16)
ON)
Digital Output 0.160 3.26 (236 mA)
EE Relay 0.170 0.200 0.136 (10 mA) (11.6 mA) (x16 relays
(x8/x16) ON)
Digital Output 0.320
SBO EE Relay | 0.170 0.400 0.136 (10 mA) (2'3 2 mA) 0.57 (41 mA)
2 Form A (x8) '
0.248
Digital Output 0.160 (18.0 mA)
ML Relay 0.200 0.006 (il 6 mA) 0.005 (0.4 mA)
120/230V ' (x12 relays
ON)
Digital Output 0.210 3.12 (226 mA)
550?228{// 0.290 0.260 0.232 (17 mA) (0.15 mA) (x12 relays
ON)
DI =0.014 DI =0.011
FET Digital (per input g’]zrn'nneﬁ)”t 0.552 (40 mA)
Output/Digital 0.120 channel) 0.100
Input ' DO =0.014 (7.2 mA) _ (x32 LEDs/
(per output DO =0.011 inputs ON)
channel) (per output
channel)
4.70 (341 mA)
DI =0.250 DI =0.250
Mixed 1/O _(powered by _(powered by (x4 r_elays ON
(DO ML +DI 0.480 internal 24V 0.384 (28 MA) internal 24V x16 inputs ON
IEC Type 2) PS) PS) x4 Al ON
powered by
DO =0.010 DO =0.008 internal 24V
PS)
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Maximum Maximum Maximum
Self Power P Self Power P Power
Consumption ower Consumption ower Consumption
(no active 1/0O) Consumption (no active 1/O) Consumption all 1/0s
Module Name per Active I/O per Active I/O :
(Watts) Watts LEDs Active
(Watts) Watts Watts
AC: 100 to 240 VAC .
DC: 18 to 72 VDC Vin = +138 VDC
5.50 (400 mA)
DI =0.250
DI =0.250
oner by ey | e
(DO EE + DI 0.480 internal 24V 0.384 (28 mA)
IEC Type 2) PS) PS) x4 Al ON
DO = 0.200 powered by
DO =0.160 internal 24V
PS)
0.480 (35 mA) | 3.33 (241 mA)
0.600 (per
Analog Output | 1.10 output channel | 0.880 (64 mA) | (per output (x4 outputs
@20.0 mA) channel @20.0 | sourcing 20.0
mA) mA)
0.480 (35 mA) | 3.61 (261 mA)
. 0.600 (per
g&?ﬁeﬂtﬁ\?gll?a?ge 1.40 output channel | 1.12 (81 mA) (per output (x4 outputs
@20.0 mA) channel @20.0 | sourcing 20.0
mA) mA)
Analog Input
Current/Voltage | 0.530 N/A ?34;48 mA) N/A (()6?%7(()) mA)
(x8/x16) ' '
24V Floating
Plug-In Power | 4, N/A 0.328 (24 mA) | N/A N/A
Supply (No
load)
24V Floating
Plug-In Power
Supply 4.80 N/A 3.84 (278 mA) | N/A N/A
(externally
loaded 150 mA)
Typical Power when all . Power when all 1/0s
Typical Power
Plastic Box Power I/Os are on (Watts) are on
Interface (Watts) (Watts) (Watts)
AC: 100 to 240 VAC Vin = +13.8 VDC
DC: 18 to72 VDC '
Audio Control
?Rg;’”e 0.60 2.20 0.480 (35 mA) | 1.76 (127.50 mA)
Module
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Radios

Power in RX
Mode
(Watts)

Power in TX
Mode
(Watts)

Power in RX Mode
(Watts)

Power in TX
Mode
(Watts)

AC: 100 to 240 VAC

DC: 18

to 72 VDC

Vin = +13.8 VDC

XTL5000
(15 Watt)

8.80

66.90

7.10 (515 mA)

53.50 (4.0 A)

XTL2500
(15 Watt)

8.80

66.90

7.10 (515 mA)

53.50 (4.0 A)

XTS2500
(3 Watt)

1.20

9.90

1.00 (72.5 mA)

8.00 (580 mA)

HT750/GP320/P
RO5150/GP328
(UHF 4 Watt/
VHF 5 Watt)

0.70

13.10

0.560 (40.6 mA)

10.50 (761 mA)

CM200/CM140/
EM200/GM318
8 (UHF 20 Watt/
VHF 25 Watt)

3.70

75.10

3.00 (217 mA)

60.00 (4.40 A)

GM328/338/339
/340

(UHF 20 Watt/
VHF 25 Watt)

3.60

73.20

2.90 (210 mA)

59.00 (4.3 A)

CDM750 (UHF
20 Watt/VHF
25 Watt)

3.90

74.50

3.20 (232 mA)

60.00 (4.40 A)

XPR4350/4380
DM3400/

XiR M8220/
DGM4100
UHF 20 Watt/
VHF 25 Watt)

10.50

51.5

8.4 (600 mA)

415 (3 A)

APX6500Li
VHF 20W,
UHF 25W,
7/800M 15W

8.50

78.70

8.50 (620 mA)

78.70 (5.7 A)

XPR5350/DM44
00/XiR
M8620/DGM50
00

VHF 25W/UHF
20w/

5.1 (370mA)
VHF

29 (2.1A) UHF
R1

43 (3.1A) UHF
R1

18 (1.3A)

5.1 (370mA)

18 (1.3A) VHF
29 (2.1A) UHF R1
43 (3.1A) UHF R1

XPR5380
8/900M 15W

5.1 (370mA)

31.5 (2.28A)

5.1 (370mA)

31.5 (2.28A)
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APPENDIX E: CPU AND POWER SUPPLY
REDUNDANCY

General

The ACE3600 CPU and power supply redundant configuration enables installation of two
redundant CPUs (CPU3680 only) and two redundant power supply modules. The redundant
CPU configuration is supported only by the CPU 3680 module, which enables motherboard
Ethernet interconnection between the two CPUs. The CPU redundancy ensures continuous
RTU operation if one CPU fails. The redundant power supply configuration ensures the supply
of the required RTU voltages when one of the power supplies fails.

For detailed information on configuring and programming CPU and power supply redundancy,
see the RTU Redundancy section of the ACE3600 STS Advanced Features manual.

Redundant CPU and Power Supply Frame

The redundant CPU and power supply configuration requires the dedicated dual power supply,
dual CPU and 4 1/0 slots frame and motherboard.

This frame fits a wall mount installation, large metal chassis and large housing or 19” metal
base options.

Redundancy Definitions
e Primary CPU/power supply — Leftmost CPU/power supply

e Secondary CPU/power supply — Rightmost CPU/power supply
e Active CPU - the CPU that controls the 1/0 modules.

e Standby CPU - the CPU that does not control the 1/0 modules.
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Primary Primary  Secondary Secondary 1’0
PS CPU PS CPU Modules

G

00000

CPU
3680

Figure E-1 ACE3600 Redundant CPU and Power Supply Configuration

Redundant CPU

Redundant CPU Behavior

When redundant CPUs (ACE3680 only) are used, the CPU in the leftmost CPU slot (to the
right of the first power supply) is the primary CPU. The CPU in the rightmost CPU slot is
the secondary CPU. The primary CPU communicates with the primary power supply and
the secondary CPU communicates with the secondary power supply (if the secondary
power supply exists.)

When the RTU is powered up, the primary CPU becomes the active CPU
(monitors/controls the I/0 modules.) If the primary CPU does not exist or has failed, the
secondary CPU becomes the active CPU. If the primary exists and is working, the
secondary CPU becomes the standby CPU (which continuously monitors the active CPU.)
On the active CPU, the 11 ACTV LED is lit.

If the standby CPU detects that the active CPU has failed, it automatically becomes the
active CPU. When the faulty CPU is repaired or replaced with a working CPU, the newly
installed CPU becomes the standby CPU.

If both the primary and secondary CPUs exist and are working, a forced active CPU
switchover can be performed from the STS Hardware Test by deactivating the active CPU,
after which the standby CPU will become active. A forced switch can also be performed
from a ‘C’ user application.

If both the primary and secondary CPUs exist and are working, hot swap of the CPU is
supported. Note that if the active CPU is removed, the standby CPU automatically
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becomes active. Redundancy switchover occurs within 10 msec of loss of active CPU
control (i.e. if the active CPU does not reset the watchdog for more than 5 msec, if the
active CPU resets, or if the active CPU is removed from its slot.)

The ACE3680 CPUs include an internal Ethernet 100 Mb/s port used for redundancy only.
This interconnection (via motherboard) between the active and standby CPUs enables the
active CPU to continuously synchronize the standby CPU’s database and clock.

I/0 expansion is supported by the redundant CPU configuration. For details, see the ACE3600
System Planner, but are limited to 12 expansion frames. The primary CPU and secondary CPU
must be connected to the 1/0 expansion LAN switch(es). The I/O expansion frames must be
connected to the LAN switch (note that with redundant CPUs even a single 1/0 expansion
frame requires an expansion LAN switch module.) 1/0O modules in the main rack are not
affected by redundancy switchover. 1/0O modules in expansion racks enter PDV/KLV mode
until connection is established with the new active CPU (between 5-15 seconds.)

For information on using the Redundant CPU feature, see the RTU Redundancy section of the
ACE3600 STS Advanced Features manual.

Redundant Power Supply

Redundant power supplies are used to ensure a continuous supply of the required RTU
voltages, in the event that one power supply fails. When one of the power supplies fails, the
user application program can sense it and send an alarm to the control center. Both the primary
and secondary power supplies must be of the same type. Only the primary power supply is
configured in the STS and the configuration is duplicated to the secondary power supply.

The primary CPU (leftmost CPU slot) communicates with the primary power supply, and the
secondary CPU (rightmost CPU slot) communicates with the secondary power supply.

Redundant Power Supply Behavior

o The primary power supply always has priority. The secondary power supply takes over if
the primary is absent, or if the power level of the primary is lower than the secondary by
0.4V.

e \When power returns to the primary power supply, the secondary gives up the control.

Note: The power to the motherboard is initially provided by the primary power supply. Ina
system with 1/0 expansion and redundant power supplies, the power distribution does not
support the redundancy. Therefore it is recommended that each expansion frame use its own
power supply (not an expansion power supply).

Redundant CPU and Power Supply RTU Configuration

By default, the Redundant CPU and Power Supply option includes a special frame/
motherboard designed for dual power supply, dual CPU, and four 1/O slots. In addition, two
CPU3680 modules, one 12V power supply and one blank power supply module are provided.

It is possible to replace the default single 12V power supply with any of the power supply
options (AC, AC with charger, 18-72 VDC, etc.) except the low-tier power supply.
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It is also possible to order a secondary 12V power supply (dual power supply configuration)
instead of the blank power supply module. In this case a dual power cable connecting between
the Power junction box and the two power supplies will be provided too.

Note: The redundant power supply configuration can be ordered with the 12V power supply
only. Redundant CPUs and power supplies are supported for CPU 3680 firmware version 15.0
and above, and by power supply version V2.75 and above only (manufactured from April
2011.) Use the STS Hardware Test to view the power supply version. The power supply
version is not upgradeable.

For additional redundant power supply configurations, see the ACE3600 System Planner.
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