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DESCRIPTION

Product Overview

The ACE3600 is a programmable Remote Terminal Unit (RTU). Almost
can be implemented with a suitable choice of ACE3600 components. Typic

automation task
the RTU

monitors and controls local equipment and communicates with a ¢ontro with other
RTUs in the system. The ACE3600 is the newest Motorola SCADA ( U,a
member of MOSCAD family of RTUs and Control Center Front

The ACE3600 System Tools Suite (STS) can be run on to perform all the
setup, programming and monitoring operations such as RT iQn, system/application,

download, monitoring, etc.

Features of the ACE3600
The ACE3600 combines all the advantage e legacy MOSC

CAD-L RTUs
with those of modern hardware and s ologies. @

: S

Among these are:

e Interoperability with legacy MOSCAD family RTUs

@ ith AR ponent density

General Description

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

e Power supply
e CPU

e |/O 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 1/0 modules.

POWER MOUNTING
SUPPLY : | = PLATE
MODULE \ i siscomm | 7] oo o : um :

CPU MODULE 1/0 MODULES

I1/0 Module Optio
The following types of 1/ les @g

e Mixed I/O

Mixed Analog

Communication Interfaces
The ACE3600 CPU includes the following serial ports:

e Configurable RS232 or RS485 serial port
o Configurable RS232 with GPS receiver support (for time sync)
e Ethernet 10/100 Mb/s (ACE3600 CPU3640, CPU3680 models)
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Description

e Two USB full speed host ports (12 Mbs) for MotoTrbo radios only (ACE3600 CPU3680
and ACE IP Gateway only)

e One USB device port (ACE3600 CPU3680 and ACE IP Gateway only) (future option)

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 12 ‘
o Ethernet 10 Mb/s
e Ethernet 10/100 Mb/s (on plug-in Port 1 only

_‘o

\DFM 4800)

ACE3600 RTU Construction

The ACE3600 is available in various.strud
e Frame which can accommada

e Metal chassis which acc
communication inte S

buses and connects the modules with operating voltages
e 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:
e Wide slot unit - can hold a power supply and a CPU or up to three 1/0O modules

e Narrow slot unit - can hold up to two I/0 modules
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RTU Options

Description

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

Housing/Mounting Type

Capacity/Options

Illustration

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.

2 1/O slot frame

Can be installed on a wall.

Power supply and CP
up to 2 1/0s

3 1/O slot frame

Can be installed on a wall.

&

5 1/0 slot frame

Can be jrstalle a wall.

Q

et% assis or housing.

be ordered with 19"
rame metal back.

O slot frame

Can

N
N
\)’iQtalled or%

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

Can be ordered with large
metal chassis or housing.

14




Description

Housing/Mounting Type Capacity/Options Illustration
8 1/0 slot frame Power supply and CPU,
up to 8 1/0s

Can be installed on a wall or in

19" rack/enclosure. Can be ordered with metal

chassis option for accessories:
6.5 or 10 Ah Lead-Acid
backup battery

1 radio; up to 4 plastic boxes.

For all possible combinations,
see 19” Metal Chassis
Installation Combinatieohs(in
the Installation chap

below.

1/0 expansion frame

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

W SIS 6
Small metal chassis P @ \Iy//an
>J /Os,

Enables installation of radj O
backup battery h
accessories.

1mobile/portable .
‘5Ah Lead-Acithgackup

Can be installed. 5n a wall\oy | 1 an be installed
housw inlac e radio.
Medigin metahchassis N m@upply and CPU, x

0 3 1/0s,
mobile/portable radio,
1 plastic interface box,
6.5 Ah Lead-Acid backup
battery

&arge painted metal chassis Power supply and CPU,
Enables installation of radio, Lljp }0 Z . O‘:’ face b o TR
backup battery and other N P taSZ'C 'nb(?lr 706 OI;(I, NiE=EEE 1 A
accessories. p to 2 mobile/portable | J| ‘ ‘ ] 1
radios, ]
Can be installed on awall or in | 6.5 or 10 Ah Lead-Acid goE
housing. backup battery - :
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Description

Housing/Mounting Type

Capacity/Options

Illustration

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 plastic
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

to 2 plastic boxes.

For all possible combinati
see 19” Metal i
Installation C
the Installatio
below.

Small NEMA 4X/IP66 housing

Enables installation of radio,
backup battery and other
accessories.

Can be installed on a wall. @ 3

terface box,
mobile/portable

.5 or 10 Ah Lead-Acid
backup battery

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

or information on 1/0O expansion, see the I/0O Expansion chapter.

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

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.
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RTU Components

The ACE3600 RTU can include the following components.

Description

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

See Power Supply Module
and Baeckup Battery chapter.

G

CPU module

and switches to the batte
voltage when the mai er
fails (in models with“¢har

Stores and runs
application p
data collected b
modules and com

with the-cantrol cente
a th'esviathe
co Ni¢a |onﬁ\prts. @

\@ee CPU Module chapter.

O

CPU plug-in port

e

iéee CPU Module chapter.

CPU plug-in SRAM_ <\(

ef% J vario S
%&m(p\ﬁ@
iCRAM,

See CPU Module chapter.

1/0 module

A 000 and-signals of

v : .

nter aces between the
E3600 and the process

\i%’vals.

See 1/0 Modules chapter.

Termmﬁg\g s (TB@

Connects the signals to the
1/0 modules.

See 1/O Modules chapter.

PIWV DC pothpply

Enables adding 24 V floating
power supplies to 1/0
modules for contact “wetting”
and sensor operation.

See 1/0 Modules chapter.

I/O expansion module

Connects the 1/0 modules on
an /0O 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.
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Description

Component

Function

Notes

1/0 expansion power supply

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

See Expansion Power
Supply Module chapter.

1/0 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 thirtee

expansion fra 0 the main
frame CPU. ??\\

See E
chapte

NN Switch

ACE IP Gateway module

Serves as a fro
between
ACE36 SCA

IP Gateway
pter.

t rSCAD
protac Q
TB holder kit ST Hé%ule TE@E\@ See 1/0 Modules chapter.
Cable with TB holder &\ ﬁﬁ to come Isto | See I/O Modules chapter.
[ 1O meges

Backup batter

Enables @TU
op n main power
ol

See Power Supply Module
and Backup Battery chapter.

installddion kit

eo@ical support and

See Radio Types and
Installation Kits chapter.

485 Connection

es that enable installation
radio.

Enables connection of up to 6

devices to the RS485 port on

the CPU (2W multi-drop).

See the RS485 Connection
Box chapter.

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.
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Description

Component Function Notes

RTU to PC Ethernet cable Enables connection of the For use of the ACE3600
RTU to a PC via the Ethernet | Software Tools Suite (STS)
port. to perform operations such

as RTU configuration,
system/application,
downlead, monitoring, etc.
See the 3600 STS User

Gui(;e.’\

Ethernet cable Enables the following Ex i dule
connections: r

1. CPU to LAN swit

2. LAN switch to expansion

frame
3. LAN switc @

switch J({Q\

Ethernet cross cable nsion Module

ter.

U

aries

8 l itSoftware

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 pl
The RTU frame is ready for mounting directly on a wall or in a customer's €
1/0 frame can be installed on a 19" rack. S

Modules can be added to the slots in a frame before or after mounti
wall/enclosure.

& WARNING

ports assembled.
osure. The eight

zardous and the unit must be

service personnel only.
a safety extra low voltage (SELV)

s)should be defined SELV.

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 Listed branch circuit overcurrent protective device
rated 20 A must be incorporated in the building wiring.
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Installation

& CAUTION

External wiring which connects an 1/O module to instruments/devices may

not exceed 42.67m (140 feet).
If the ACE3600 is subject to high levels of shock or vibratign, you must

take suitable measures to reduce the acceleration or amp e. We
recommend that you install the ACE3600 on vibration-dampimgumaterials

(for example, rubber-metal anti-vibration mounting%).
METAL PARTS OF THE POWER SUPPLY MAY BE VERY HOT. g@
After removing the power supply module, al th % cool

down before servicing the unit.

ol ounti g%e, make sure there are no
h

talled insj at the holes’ location.

in each:00 e RTU frame, for wall mounting the RTU.

i 2-3showthe dimensions of the various frames/metal chassis
FQg onvenient installation of the ACE3600 RTU on a

in W, H) and 7 cm (2.75") (in D) around the plate.

264 mm

448 mm
410 mm
335 mm | -
295 mm ‘ Tégz o o o0 &l
&L o o o
0 : o 0 oell 0. o0
re oeple el
s EIE I I e R e e e
E|E
ddl- B B B [ <l
£ € o o o o ° O (<
o e ) NN
— — ™| M| )
L. .. H 0 H HEEE D
] j[ R e R Y . o e
A== R Y 1B N D
Small Metal Chassis Medium Metal Chassis Large Metal Chassis

Figure 2-1 Small//Medium/Large Metal Chassis Installation Dimensions and Screw Holes
for Installation
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209 mm

Installation

124 mm

@
SN bbb ee—=0] AN e

195 mm 234 mm
117 mm
AR E=! Y P P B =

o o]

2 N
@ @ pi ®
S an R iy s mQ\\ ps

244 mm

124 mm
244 mm
124 mm

0 I/O Frame 2 1/0 Frame 3 1/0 Frame

Figure 2-2 No I/O, 2 I/0, and 3 I/O Frame Insts imensions Screw Holes for

Installatio

314 mm Q (\
278.5 mm ( b

7 -356.9 mm
S %%/ H B A E S
€€ € E > .
€€ P ﬁiﬁ
313 &
AN |
%P;@ o (<] o o o O@
0 P R Y
5 1/0 Frame < 7 1/0 Large Frame
-3 51/0 rame Installation Dimensions and Screw Holes for
Installation

The foHowing screw motnt installation procedure should be used to install all ACE3600
frames (with or without a metal chassis) on a wall, except the 8 I/0 (19") frame. For the 8 1/0
rame, see Installing the ACE3600 in a 19" Rack and Mounting the ACE3600 8 1/O Frame on a

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

1) Drill four holes in 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.

2-3



Installation

5) Remove the outermost modules in 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 modules in their slots.

Installing the ACE3600 in a 19" Rack

The following screw mount installation procedure should be used to install CE3600 8 1/0
(19™) frame / 19" frame metal back in a 19" rack unit. S
Note: The brackets for 19" rack installation are not provided with U d be

ordered separately.

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

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

) 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.
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Installation

19" Rack Unit
Metal Uprights N

N P

4 .

| :@
&

Figure 2-5 Screws for i ckQ - Exploded View
3) Align the keyholes on t 0 'scre the rack metal uprights, and
hang the frame on t € 2-6. Tighten the two screws to the

uprights.

screws (not supplied), through the
into the upright of the 19" rack unit. Repeat on

& B
@ _‘
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Installation

/Ae’rol Uprigh’rs\
D
0
Screws for —
/ Hanging

-

for
0 N infrcement
O
Figure 2-6 tallatipn of AC \KV 9" Frame in Rack Unit - Exploded View
) <
| CE3600 " Rack (for RTUs Ordered before
O

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

Procedure 2-3 How to Mount the RTU in a 19" Rack Unit
1) Press the small metal bracket into the slot of the larger bracket. See Figure 2-7.

2) 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.

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



Installation

4) 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.

-

~Metal Upright ’
R 7 \\
° o Large Bracket | °
a / .
o ~ Small Bracket

2- for 19" Rack Units
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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.

Rack- Exploded View

& E3600 RTU 19"

0

igure 2-8

he two modules from the leftmost slots and the two

accessories metal chassis, no accessories

slots. For the 19"

St
e Figure 2

-9))

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

slot secure the 19" metal chassis to the small bracket. Repeat on the second side. See

8.

Figure 2

8) Replace any removed modules to their slots.
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Installation

Portable Radio
Plastic Boxes

Figure 2-9 Installation of A Q J
Mounting the ACE3600 8 I/%
(> \Ules.g

NG @
0¥

X
* e
e
4
\ N
- o < o 8_10
— S
3
) o
Q Q

*Additional screws for extra fortification

Figure 2-10 81/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.

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

Procedure 2-4 How to Mount the RTU 19" Metal Frame Back on a Wall
1) Remove the CPU, Power Supply and 1/0 modules from the RTU frame.

2) Drill four holes into 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.)

3) Using two M5 screws (not supplied), secure the rectangular wall mou bracket
(07013022001 from kit FHN7419A) to the wall, as shown in Figure 2-11\ Repeat for the

second bracket. S
R S
N | : @
S S

Figu&
e metal fr i twe
)

« Q
Fra ck Bracket Installation
t%racket& lining up the holes on the sides. (See
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.

, secure the left bracket to the left side of the frame. (See
re screws, secure the right bracket to the right side of the

2-10



Mounting the ACE3600 8 I/

before October

o)
2010) &

\
0n
iV

Y
7\

128 mm
/ 43xmm

)| S

NN

2

Procedure 2-5 How to Mount the RTU 19" Metal Chassis on a Walll

Figure 2-13 RTU Metal Chassis Installation Dimensions

<

Installation

a Wal@ Us Ordered

¥

mm,/ = ﬂg

O &80
Ky

The following installation procedure should be used to install the 8 1/0 (19") frame on a wall,

using the special wall mount brackets provided with the RTU.

1) Remove the CPU, Power Supply and I/0O modules from the RTU frame.

2) Drill four holes into 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.

For convenient installation of the ACE3600 RTU with the NEMA 4 housing, allow an
dditional 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" (44.2 cm)

=

20.86"
(53.0 cm)

S /i

Horizontal Bracket Installation
Figure 2-15 Large NEMA 4 Housj

12.6" (32.0 cm)

17.

Install

20.86" (53.0 cm)

o

Q)

i

<
©)
«
cal
Di

i %ket Installation
- Installa iménsions

+

Y4 16.2" (41 g,c\ér\ -

NI

-

V) (
— .

12.6"
Q (32.0 cm)

ation

17.40"
(44.2 cm)

gthe bracketsand\the screws supplied in the plastic bag, fasten the mounting brackets,
N
lyopvertically, onto the four back corners of the housing. See Figure 2-

) 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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Connecting Power and

Installation

MOUNTING
BRACKET

-
' e,
\ g

~
9, ,

O
Figure 2-1 he NEMA 4
%@

r, ground and battery are performed
interconnection diagrams are

All internal electrical cg(ine e

in the factory a phied wi e RTU. T eetKic

provided in the Break-Fix Rrqcedures cha .
the ma power,@ battery connections are provided below.

WWARNINGS. ©

d connections should be performed only by qualified
service personnel. All power and ground connections
cordance with local standards and laws.

Per UL 60950 / EN 60950, install an external circuit breaker rated at 6 A
between the power source and the ACE3600 Power supply.

Per UL 60950 / EN 60950, for all I/O 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 Il, 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).
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Installation

A Ao

Make sure that the ground wire on the user cable is long enough to reach the
grounding strip.

Connecting AC/DC Main Power

The power connection to all the ACE3600 power supply types is %ia the
located on the frame beneath the power supply slot.

&\

Safety standards require that the power he attached to-the unit at two anchor

points:
unc ::: . e Figure 2-18

e Anchor point 1 for all units is4

below.)

e Anchor point 2 for the el (Mg 1/0 Slot%e s located on the right of
the power junction Box(s iQ )
Anchor point 2 for alb urpdwitk i et than No 1/0 Slots) is in the
housing powe ; See Fi ’ etow.)
Anchor poin$ her-dni Rausing (other than No 1/0 Slots) is

neg SELNS

Clamp - Anchor Point

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

e —

L

> %

o @@@@l@l@
Q f

Anchor Poi Wp

Figure 2-19 RTU on Metal Chassis & oint 2

@e Source (Units with Frames and Metal

Procedure 2-7 How to Connect the RTU to Mai
Chassis)

1) Using a screwdriver, open the power ju requs) and unscrew the

2) Thread the user's main power cah

3) Attach the wires of the user cable C e Japels (70 for AC and +/- for DC.) For
the No 1/O Frame, con e@? > g lowerwire terminals (third pair). See

Figure 2-20 and Fi
Cable to Powe Supplyi:

2
@ e M\

Ground Cables Junction Box

Power Supply
Cable Inlet

User Power Cable

Anchor Point 1

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

Cable to Power Supply Power Supply
\ Cable Inlet
mEs |
=1 .
H]  User Power Cable

Wire ——»
Terminals

5) Close the first clamp around the ang screw it o% ction box, into the hole

&near the grounding strip (or on

in case of the No 1/O Slots frame.)

4) Pass the power cable to the right of the wire term side theuncti 0X, over the
horizontal ridge. @
<

6) Close the second clamp ar
the bottom of the plasti

7) Replace th io

8) Secure thejunction b i crews.

I installa pt the

he bottgm of the metal Q ing and connect the ground cable to the protective

.ﬂk~£§s
oor of t upply module and press in the cable holder downwards.
Cable
Holder Latch

ety

Cable Holder

11) Plug the connector of the power supply cable (FKN8381A/3089004V64 for DC,
FKN8382A/3089004V65 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.
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Installation

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 place it into
the hole on the bottom of the housing (from the outside.) (See Figure 2-22.)

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

4) Thread the user's main power cable (110/220VAC or 24—48V%
cover from below, through the cable gland, and into the ous

RTU Housing /\
G\

Gland  Glane \,

N
AT
Cover \' h f&; )
\J ‘Q\  Power

&b Cable

g sable gland
22.)

Uin 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 1/O frame, connect the ground cable to the lower
wire terminals (third pair).

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

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

8) Place the 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.
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Installation

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

11) For all installations except the No 1/0 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 release the cable hold s downward).

14) Plug the connector of the power supply cable (FKN8381A/3(%9 04V6
FKN8382A/3089004V65 for AC) into the cable inlet on the u le (on the
bottom of the front panel.) and close the cable holder,

When an 1/0 Expansion frame with an 1/0 Expa
connect the power as follows:

ack Exp connector
from the power supply on the main 1 on the Expansion

power supply.

2) If the RTU includes mor ¥ ong’E S \use BC power cable
s wer Out connector on the
preceding Expansioq p ' e nector on the next Expansion power

supply.

'IMPORTANT
N

ore connecting w; psion frames to the main frame, make sure that the power
O get the power requirements of the RTU. For information, see

ies in questionn
e A m%\f\“
ackupry

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

ling

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.
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& WARNING

Procedure 2-10 How to Connect the Backup Ba

1)

2)

1)

2)

3)

Installation

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.

A battery contains diluted sulfuric acid, a toxic andeorrdgive su ce.
Avoid any bodily contact with the leaking liquid wh kMg
batteries and affected parts. If the battery le a iddingide touch
the skin or clothing, immediately wash it o arm water. |If
the liquid splashes into eyes, immediatel he e plenty of

clean water and consult a doctor. Sulfuric acid 1
of eyesight and acid on the skin wi e burns.

Check the battery visually. If the battery looks de and / o OLRROtiee corrosion on
the battery terminals and / or the batt use - and replace it with
a new battery.

Check the battery terminal v he battery voltage is less
than 12.5V DC, DO NOT usath charged battery that
measures at least 12.5V,

ins ctlon mal voltage is correct, plug the battery
In/Out connector on the power supply

(~10 hours).

Idéntify the PGND pin(s) on the I/0 module using the Module Block Diagram or

Connection Charts in the relevant chapter for the 1/0 module type. See the symbol
next to the Protective Ground in the Module Block Diagrams.

If user-supplied cables are used, connect the ground wire(s) to the PGND pin(s) on the I/O
module and to the grounding strip at the bottom of the RTU. (See grounding strip in
Figure 2-19 above.)

If the wired cable braid is used, identify the ground wire(s) based on the pin number
printed on the wire label.

Connect the ground wire(s) from the cable braid to the PGND pin(s) on the 1/0O module and
to the grounding strip at the bottom of the RTU. (See grounding strip in Figure 2-19
above.)
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Installation

4) Repeat steps 1-3 for the PGND wires on all 1/O modules.

Connecting an RTU to Ground

When an RTU is installed, individual ground wires (from the power cable and from the PGND
pin on the 1/0 module 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.

grounding point of the cabinet or 19" rack. Figure 2-23 below depicts onnections
of an RTU with a single expansion frame and Figure 2-24 depicts th
RTU with multiple expansion frames.

Main Frame

N\ *
Protective Ground

ti%ns of an RTU with a Single Expansion Frame

Expansion
Power Cable
"""""""" Ground Wire
"""" LAN Cable

1/0 Frame #3

Ground

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

Connecting the Radio

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

Opening/Closing the Housing Door

The door to the small ACE3600 NEMA 4 housing is equipped with a latch orith an optional
padlock accessory. See Figure 2-25. The door to the large ACEZ600 sing is
equipped with two door latches or with an optional padlock accesso S e Figure

2-26.
Procedure 2-12 How to Open and Close the Housing

r
1) To open asmall RTU housing equipped with a-dgor latch, ttxnthe latch clockwise. The
door will open.

To open a small RTU housing equipped wit dteck accessory+emove the user-
supplied padlock (if one exists) and turn the padlp gssory (@ The door will
open.

To open a large RTU housing equippe wo door Iatche@ th latches clockwise.

The door will open.
¢ padlock ascesspry and a latch, remove the

To open a large RTU housing 9
n the padlock aecessory and latch clockwise.

The door will open.

ch, turn the latch counterclockwise

latch 'i RS,
i @m padlock accessory, turn the padlock
% closed until the latch clicks. Add the user-
lo door.
qu ed’with two door latches, turn both latches
\ oetbc osed until the latch clicks.

e

\ o ipped with the padlock accessory and a latch, turn the
nterclockwise and push the door closed until the latch

2) Toclose asmall R
and push t
To close a

@ ]
\

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

SN

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

Installing Plastic Box Interfaces Q (\

Cards such as RS485 interface card carf be edhto the Al U using a plastic box.
The plastic box can be attached to the C s metal chassi§) small/large metal chassis,
or small/large NEMA housing. S

e Metal Chassis

sis, place the box on the metal plate
ox into the desired holes on the metal
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Installation

Portable Radio
Plastic Boxes

;)
[ ] 153 "V;g 0
g o éggégg@ﬂ;ﬂ é ié@gg@@l;g é;
g3d=8 Q
: g@z;géss@ o LB @
o =
9 ° X X
) 0 © 0
B 0 lesRadio
_—

;2/?
etal Chassis
metal chassis, insert a screwdriver into the

.‘, e chassis. Slightly bend the snap outwards
out the unit.

the No I/O Frame in place of one plastic box.

or diagrams of the various combinations, see Figure 2-28 below.
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Installation

Accessory 19" chassis No /O Frame metal back Partable Radio
———== =g ====5 s
: ! ! ' 1 1 ![ !
| I 1 I ] 1 | 1
=T £ | I | Portable | I ] > =
1 | | Radio I f 1 | 1
i i i i ! ! ' 1 ! 1 i
: aim o T I 1 I 1 1 . .
i Plastic :  :Plastic :  popiie o Wi cyea] 1 1 Uimnd
iBox i iBox Radic | Me 10 1 Plastic
5 =i - Frame ! Moblle Box
il 1 1 Radgio !
20 I 1 1
i I 1 I
1 | 1 I _
1 1 ] ] Plastic
| I ] ] Box
- i T : ' s
1 1 . Battery I 1 I I
1 1 T 1 I -
Mt T i Li [H|
{ s 6 Ah ; o ; .
. Batte = 2
[leeeneel il Y : | [esvee8] ‘ I
" — - ——— ) — — | — —
3 IO Frame metal back with mobile radio 3 /O Frame metal by()m{@wle M Portable lFhldlo
—_—, = et
]
Plastic 1
Box .
1
—_ — e o — 1
- -
3o e [p=ad L s~ I Plastic
Frame o I = I Box
S |
1 = = g
| : i i
E L B A Q Pasie”
I = 5 4 Box
x 1 o
1. y |
1 g z e s
RPN i
R v Sy 4y \ 1 i
13 I
iocssoe) o o i
o 4 T S SO 3,1 i
5 10 Frarfie \@{; A <§&
— =
SENND =ZAN T
O 1
Portable * =
Radio ! 1
I 1
1 "

sU0 Plastic:
Frame Box :

% -
Box

w r ........... —a

: BAh I

0e0oo0l l ey :

Figure 2-28 19" Metal Chassis 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 RTN with their
operating voltages via the motherboard bus.

The following power supply options are available: &
e DC power supply low-tier (10.8-16V) NT

DC power supply (10.8-16V) - provided by defaultwiththe ACE3600 RTU
DC power supply (18-72V)

DC power supply (18-72V) with battery chakge
AC power supply- 100-240V

AC power supply- 100-240V wi tt Harger

&

tier):

Common characteristics of all po% ules (r‘%u@ing the DC power supply low-
On/Off switch on t he %ﬁﬁ

r

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.

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

Common characteristics of power supply modules with battery charger:
e Automatic switchover to battery on power fail

e Automatic switchover to main power on power return

e Temperature compensated charging

e Over-charging protection

e Over-discharge protection S

e Battery test and diagnostics, including battery controlled disc %
Characteristics of the DC power supply low-tier:
e Two auxiliary voltage outputs

e Short circuit protection outputs

e PS located on the leftmost slot of the frame

e Overvoltage protection for CPU and |

e Reverse voltage protection

Figure 3-1 below depicts a genera

This converter
exists only in AC
or 18-72V DC PS

» )
i
v & V="
walll,

Power Supply DC Power Supply Low-Tier
Figure 3-1 ACE3600 Power Supply — General View
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Power Supply Module and Backup Battery

Note: An additional power supply module for use with 1/0 expansion frames is described in the
Expansion Power Supply Module chapter below.

A CAUTION

METAL PARTS OF THE POWER SUPPLY MAY BE VERY
After removing the power supply module, allow the metal partd\to cool
down before servicing the unit. S

Figure 3-2 below depicts a detailed view of the power supply>fr a

1587949V 21 A

)

o

Power In
10.8-16
vbc

“7 = /DEMGaIn Power Input
- @ in Power Input—" ®
ply
igur

‘ I
%Sup DC Power Supply Low-Tier
2 ACE3600 Power Supply — Front Panel

ON/G \ Switch

The front panel of the power supply module includes an ON/OFF switch for the module. In the
OFF (down) position, all the power outputs except Battery In/Out are disabled. A mechanism
is provided to prevent accidentally changing the switch position.




Power Supply Module and Backup Battery

v

In power supply modules equipped with a battery charger, if the ON/OFF switch is in
the OFF position, and the RTU main power is connected, the Battery In/Out is not
disabled to ensure battery charging.

Input/Output Connectors

<
The front panel of the power supply module (not including DC po
the following connectors. %ﬁ

Connector Name Description ﬁo/te\s\

Auxiliary Output 1A | 13.8V DC (¥5%) @ 20°C This outb«\g’gused for powering radios,
User controlled power Q odems, et

output. The output can be-switched ON/OFF

Short protected. g ication program

Or-Usj dware test.
(Default

For mdrei tion, see the

Perfor ardware Tests section or

%@n rogrammer section of
(N O

FACE3BD0 STS User Guide.

Auxiliary Output 1B WWOUtpK e as Auxiliary Output 1A
(~ CA

Caution: Auxilidry Output-TAand 1B efault with 13.8V DC. Do NOT plug in a
radio which requires less volltage or the y be damaged.

Auxiliary Output 2A T DC PowerQutpit> This output is used for powering radios,
€ %mmable modems, etc.
NC or The output voltage can be set by the

(x5%) @ 20°C. user using the STS site configuration.

sercontrolled power The output can be switched ON/OFF
Q Q : either using the STS hardware test or by
ort protected. 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 are the
same.

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

The voltage levels of AUX2A and
AUX2B are the same.
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Connector Name

Description

Notes

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.

12V DO Control

Control input that enables
centralized disabling of
Electrically Energized (EE)
relay outputs in selectable
DO modules.

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

Input shorted = Relays are
enabled.

@,

This input controls a dedicated 12V
power line that is available to all the
slots in the frame.

pplies on 1/0O expansion
attached via DC cable to
the previous I/0
adaisy-chain
he main power
ase, the 12V DO
pain power supply can
EE relays in the entire
R hatwere configured by dip switch
~Ford2V DO. This enables the user to
inhipit all DO EE relays in the entire
simply by removing the plug from
the 12V DO control in the main power
supply.

If the main power supply does not
control all other power supplies in the
RTU, it is recommended to have a
single on/off to control DO relays
simultaneously.

control
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Connector Name Description Notes

12V Out In systems with 1/O Pin 1- PGND
expansion, provides 12V Pin 2- 12V DO
output to expansion power Pin 3- GND

supplies on expansion
frames.

Pin 4- MAIN (12V)

The power supplies.on 1/0 expansion
frames can be attached via DC cable to
the power supply on thearevious I/0

expansion(f;amp dai
manner, or directhy toth

o turh off the entire

by twrning off the main

main pow! pply does not
I all ot supplies in the
iti ed to have a

itsh to control all power

eously.

Battery In/Out Battery cl{@rge arging voltage level is controlled
(only in power the maino @ ~b attery charger and is a function
supply with charger f fhe temperature.
pply ger) %I Nafhe temp
er

fai

Temperature Se% Seg\s?or for b%\})f
eratuge toeantrol

chargin l.o

(In modules with power supply and
charger only)

For more information, see the Backup
Battery section below.

C/D
ut

ain Rower

N
\inlet for main power
eXAC or DC)

The cable is part of the RTU frame
(connected to the power junction box.)

Note: When the cable male connected is
place in this input, it locks the power
supply module in its slot. To remove
the power supply module, first unplug
the power input cable.

The front panel of the DC power supply low-tier includes the following connectors.

Connector Name

Description

Notes

Auxiliary Output 1A

Vin=Vout
Shorted to Power IN.

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

Power Input cable (DC)

10.8-16V DC Main | Cable inlet for main power The cable is part of the RTU frame

(connected to the power junction box.

Note: When the ca
place in this input, it s the power

supply m uIe i Yo remove
the power su unplug
t“ww?ﬁ\\\

LEDs

includes five indication LEDs.

The front panel of the power supply module (not i e DC p@ly low-tier)

LED Name | Description

S S0

PWR Power LED

Q n the (0] itch is in ON position - the
Di :
& Wh FF switch is in OFF position, but

\mét\e&g))e existenc\s\giﬁC or DC main power in
h jn Pow Lo

th or DC input or battery-

LED s litin Red
Mn the ON/OFF switch is in ON position and the
it is powered from the battery -
the LED is lit in Orange.

When there is no AC or DC input or battery
connected - the LED is OFF.

<> AU Aty ot

LED

AUX1A is ON - Green
AUX1B is ON - Red
AUX1A and AUX1B are ON — Orange

AUX2 Auxiliary Output 2 AUX2A is ON - Green
LED AUX2B is ON - Red
AUX2A and AUX2B are ON - Orange
DO Digital Output Control | Relays enabled — LED ON — Green
LED Relays disabled — LED OFF
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LED Name | Description Status
BATT Battery LED No battery/thermistor - LED OFF

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

Battery is being charged (charging current >20mA

LED ON - Yellow

Battery is discharging
voltage of power

Battery chargi
Yellow Blinking.

@ the STS Hardware
p@n@tion orthe’ user, thep program.

a.0. 0 Ah Lead-Acid battery. The
3 \ as a 12V DC power source for the

ol I\n er source fails.
Power supply ‘y charger option charge the backup battery
when not.in use, iy Fron gver-discharge. The charger performs battery

Battery Charger

Power supply modules wit
power supply automati
RTU and com i

zi The charging voltage of the Lead-Acid battery is controlled by the charger as a function of the
attery 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.
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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 batte ill be activated.
The battery is heavily loaded for ~45 seconds, the power supply L links green,
and the battery capacity is measured. If the capacity is b@low fie-Ma turer
recommended level, the battery should be replaced with a ngw
the Backup Battery below.) Note that the capacity test i
types supplied by Motorola.

The results of the battery capacity test can be:

e Battery OK

o Battery needs to be replaced

e Test blocked - bad environment
The battery capacity test will be blo
1. If the battery is discharging (b

2. If the battery or thermistorisd so@

érs should be turned off. In the Hardware Test, the
re performing the battery capacity test.

The pQowver 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.

he expansion power supply module is connected to another ACE36000 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.
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9

All power and ground connections must be in accordance with local standards and
laws.

N\
R

<

&
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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 1/0 expansion frames, see the Expansion
Power Supply Module chapter below.

12V DC Power Supply Module (Default)

Input Voltage

DC 10.8-16 V
The low limit of the DC power supply (10.8-16V) gn e i 10.5V.
The default is 10.8. o

Outputs

Motherboard connector (to CPU and I/O

:\e@%ﬁ{voltage, max.
AUX1A/AUXI1B: equal to input voltage, max. 8 Ayon/off-controlled by user

4 A
program
AUX2A/AUX2B (configurable): equal te-input voltage (default), max. 8A,

user program

Note: max. 8 A total cw@ption from %@t\s

No Load Power
Consumption

Max. 50 mA m\\%)) @\ﬁ

Diagnostic LEDs

Status LED forinput (olta UX1 @ outputs, 12V control for DO

modules O

Input Protection

s e

Output Protection

}WXZA/B sﬁ(ﬁ\circuit, a{@}%&@&{overy on3.3,5,75,9V

Dimensions

56'mm W x)225 mm K T80 D (2.2° W x 8.7 H x 7.1" D)

Weight

/ﬁppro}\eﬁéKg @ Lg%
N

12756 e B Supr Vo

{fut voltage\\//  10.8- 16D

Out

Motherboard connector (to CPU and I/0 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 mm W x 225 mmH x 180 mm D (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 VVoltage

18-72 vV DC

Total Power

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

Outputs

Motherboard connector (to CPU and 1/0 modules): 13.2 V +20%, max. 4 A
AUX1A/AUX1B: 13.2 V DC +20%, max. 8 A, on/off contro by user

program
B valtagenmax. 8 A,
de dntrolled by

or 3.3 (default), 5, 7.5, 9 V DC +£10%, max. 2.5A, 0
user program

Note: max. 8 A total current consumptiorifro | out

Battery Charger

AUX2A/AUX2B (configurable): equal to AUXIAMRUX]
model wit arge\rf

12 V Lead Acid battery charger (in P

Automatic charging of 6.5 or 10 A
overcharging protection, battery capaci
switch-over

p battery, battery temperature sensing,
bhand diagno i¢s, automatic battery

Diagnostic LEDs

Status LED for: input yolta 'J 1 and AUX2 o w\i/ Control DO for
DO modules, and batte

No Load Power
Consumption

Max. 250 mA
Q s

Efficiency

80% typical, é WW" A(\\\\ﬂ

Inrush Current

Protection

1})@%&& for 2/mSec. Max; cold Start at 25°C
(\nﬁernal line put fuse (re‘gl\zi%a\@ﬁhort circuit automatic recover

Output Protection

A\UXQA/B §\h}ort circudﬁ@\m\\}@% recovery on 3.3,5,7.5,9V

Insulation InputW SOQ\V‘@C%M to output 500 V DC
Dimensions—. "\, 56 mm W x 255 Mx 180 mm D (2.2 W x 8.7 H x 7.1" D)

S

Q\/ @clﬂcatlons 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 @ ZSMty cycle

Outputs Motherboard connector (to CPU and I/0O modules): 13.2 V. L %, max. 4 A
AUX1A/AUX1B: 13.2 V DC £20%, max. 8 A, on/ff co ser
program
AUX2A/AUX2B (configurable): equal to A max. 8 A
or 3.3 (default), 5, 7.5, 9 V DC +10%, max26A, on/off ( controlled by
user program
Note: max. 8 A total current consumption from al uts

Battery Charger 12 V Lead Acid battery charger (i

Automatic charging of 6.5 or 10 Ah ba
overcharging protection, bat pacit

tery, b perature sensing,
nd dj i tomatic battery
switch-over

Diagnostic LEDs

Status LED for: input nd AUX@M/ 12V Control for DO
modules, and batte

No Load Power
Consumption

130 MA @ 2 @ A(\@

Efficiency

s/om%\ék@@ 76w@\@@$«ns V AC (full load)

Inrush Current

é\é@ maxm@%or 2msS w start at 25°C

Power Factor

calgt 230 V pical at 115 VV AC

Protection

ternal line fuse%cqa e

Output )?(/otecﬂ\q\

AUX2A/B Q@\\*\t\@\} automatic recovery on 3.3,5,7.5,9V

Ins %\

A\, \Input to.ca1E00 V AC, input to output: 3000 V AC

Approx. 1Kg (2.2 Ib)

é@en\p\y \// 56 mmWx225 mm H x 180 mm D (2.2" W x 8.7" Hx 7.1" D)

Specifications subject to change without notice.
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Backup Battery

Overview

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

Sealed Lead Acid technology batteries can be recharged and discf%r ed at g

of -30° to +60°C. Storage and operating temperatures affect the ba ap and lifespan.
ACE3600 power supply modules include a special chargi o% esigned to fit the
at

specific temperature-compensated float-voltage-chargi e of t t

A CAUTION

teharging. Self-
ult in internal

atte ce excessive internal heat
e Q

wer supply/charger. To ensure that
H-ACE36Q0 project, each Lead Acid battery
@‘c exconnecting it to the ACE3600 power

;

connected to a power su
and therefore deform an

ACE3600 batteries are shipped from the factory tested, fully charged and with a label
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.
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Backup Battery Storage, Lifespan, Inspection and Replacemett

The manufacturer’s recommendations for handling during e

Power Supply Module and Backup Battery

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
options in your country/area.

o@

Transportation:

to high temperatures and fire.

Battery Storage:
Storage of batteries in a warehouse Tegui di harge, The time between
these recharge cycles depe g atl 2 minimum open

circuit voltage allowed on th

6 e itNstecommended to perform a
epengdi on the storage temperature of the

% gested maximal period between
ons. Improper storage may cause

e degradation of the battery operating
torola performs a periodic full charge

Inspection and Replacement:

It is important 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 a digital voltmeter as described above. Please note
that using a battery beyond its lifespan period may cause a battery heating, leakage
and/or deformation.

3-15



Power Supply Module and Backup Battery

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

Average Storage Recharge Interval
Temp (°C) (Months)
25 12
45 4
60 1

Replacing the Backup Battery

v A3y
EVAZZHEBLONA

y =P\

A battery contains diluted sulfuric acid| & § and corrosive substance. Avoid any
bodily contact with the leaking liquid whe i gtteries and affected
parts. If the battery leaks and the liquid inside i hing, immediately
ite eyes, immediately
flush the eyes with plenty o furic acid in the eyes

may cause loss of eyesight a

Figure 3-3 Backup Batteries — Exploded View
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3)

4)

5)

6)

7)
8)

9

Power Supply Module and Backup Battery

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 con
battery voltage is less than 12.42V DC, DO NOT use the battery andyeplace it.

If the replacement battery passed the visual inspection andthe age is
satisfactory, put the battery into place on the RTU and screwain Iders.
Connect the battery cable to the battery terminals in the N

Connect the battery cable to the Battery In/Out connectar on

power supply module.

ront panel of the

Recharge the replacement battery for 10 be fully charged.

@

%s
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CPU MODULE

General Description

)

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

odules, processes

The core of the module is Freescale’s MPC8270 32-bit microproééssor

communication capabilities, high speed core, DMA and floating p dlc psupport. The
module includes on-board memory, communication ports, b\ﬁ% pther circuits.
i e
dicat

The firmware is based on Wind River’s VxWorks oper st

slot in the RTU rack.

20-0°0:0-0°0:0:0°

[ oooo p0F

b

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

The CPU panel includes status LEDs, 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.
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CPU Module

— Pushbuttons

CPU Status  ——

LEDs Host Bde? Type A 3680)
Plug-in 1*

Port Serial 1

O .

LEDs Serial 2 S
Ethernet | (M 30
Devic B o
Plug-irf 2

User

LEDs

Figure 4-2 ACE3600 CPU (Mod

Front Panel

Communication Ports
The CPU module includes|several ¢ n ports:
"

e Serial 1 (SI1) — RS232/RS485 serial port (configurable)

e Serial 2 (S12) — RS232 serial port
e Ethernet (Ethl) - 10/100BaseT Ethernet port (CPU 3640 or 3680 only)
e DU1 - USB device port, Type B connector (future option)

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

e Plug-in1 (PI1) - fits RS232, RS485, 10 MB Ethernet, 10/100 MB Ethernet, or Radio
Modem Plug-in option
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e Plug-in 2 (P12) — fits RS232, RS485, 10 MB Ethernet, or Radio Modem Plug-in port
option.

For the detailed specifications of each port, see CPU 3610/CPU 3640 Module Specifications
and CPU 3680 Module Specifications below. For information on the cables and connectors,
see Appendix C.

procedure guarantees that the speeds of ACE3
whether or not the peer supports Auto-Negotiation. |

It is recommended to configure the Etherne % i
ACE3600 Ethernet port (e.g. switch, etc.) to X\ D egotiati This will

guarantee a full match of speed a X between the 0°dnd the peer device
Ethernet ports. If the peer netyport does t Auto-Negotiation, set
the duplex of the peer to d the dup match problem.

\>/?/\F\EPéerEﬁhé{ﬁfq?ﬁrthﬂode

A @ 10 Mbs 10 Mbs
upIer plex Full Duplex | Half Duplex

Speed
with A% \V\ J Q\P v v v

Duplex ch
wibacean| Y| R v | x| v

<
le inclu er (audio indication), which is used to indicate task
(such nload/upload, restart etc.) and can also be controlled from the

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.
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LEDs

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 there is a failure. 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 failugg, the communication
and user LEDs are used to indicate various situations. Table 4-4 details the s functionality.

&

CPU Memory

The ACE3600 CPU includes Flash, SDRAM, and option AMRIlug emory.
The Flash stores the firmware, the user application program, the usgk data.
The SDRAM memory stores the temporary dat

The optional SRAM memory expansion is used f ser data. SRAM data is
retained using an on-board rechargeable lithium batt e Back for SRAM and

RTC for more information.

The size of the CPU memory is deter he model as s e table below.
Table 4-1 ACE3600 CPU Memo %

Model @
3610 () a o N

Flash memory, /I&VIB 1\6%59 3{{\@ }
SDRAM 32 MB MB
memory: )
Userlash: | 3mB—{ 3MB [\toMB

oser SORAM: | 10MB | GoMBY 118 MB
SRAMBRIYGIN| 4 MERY B | 4MB

S loek RTEN

The CPU includes a low drift RTC. The date and time are retained using an on-board
echargeable lithium battery.

The CPU date and time can be set using the ACE3600 STS. The CPU can also 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.
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The lithium battery is located on the CPU board and cannot be replaced.

Typically, the battery will retain the SRAM data and RTC for 60 continuous days without
power and no Lead-Acid backup battery. When the SRAM option is not used, the Lithium
battery will keep the Real Time Clock running for a longer period of time.

CPU Firmware and Operation Modes

The CPU firmware is a real-time multitasking operating system, hased
VxWorks OS. The CPU shipped from the factory with the most recent

can be updated/replaced using a remote or local connection. i
performed using the STS. (See Downloading to a Site in
new firmware download stops or fails, the CPU will re
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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, 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 untilthe user program
starts running is approximately 10-15 seconds.

It is possible to perform a comprehensive memory test during power-up
button PB1 for few seconds while switching the power supply fro .
the power-up period is about 30-35 seconds long.

If the startup fails, the RTU will freeze (boot sequence Stap LED will blink and the
four |nd|cator LEDs (see LEDs Locatlon in Table 4-3) WI|| bli es. The four LEDs

restart and roll back to the preV|ous
STS Downloader screen. For mform
the Safe Firmware Download sec

Restart after Configuration Do
The RTU will restart aft
to the RTU, see t

w
d

If the RTU fai
LED display (i

guration download but has errors, these errors are reported in
erefore, recommended to check for errors after downloading a
2 . Errors can be retrieved from the RTU using the ACE3600 STS
Error Cogger ut|I|ty.

or 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.

Power-down

When the voltage provided to the CPU module drops below the minimum level, the CPU will
shut down in an orderly fashion. This level is configurable for all power supply modules other
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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 is indicated on the front panel LED. Detailed CPU status.and diagnostics
information can be retrieved from the module using the CPU Hardware T ili
details, see the Hardware Test section of the ACE3600 STS User Guide.

CPU Warnings and Errors

CPU warnings and errors are logged in the CPU memor

issuesor errors during

CPU operation. The
on the front panel of the
ed indicates an error.

i oRa label on the side of the CPU
e 5TS Hardware. For more
6 TS User Guide.

odule

0 possikle toadd plug-in ports to the CPU after it is shipped from the
iféble. See Communication Ports above.
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Figure 4-3 depicts a plug-in port board attached to the ACE3600 CPU module.

Supporting
/Pins

i "
=}
A

g
!

;{A

ir'!é;;

‘ Vlei

313
O
O
=

u

e
¥/
= O
Y
G
é@

=

%&‘s to the CPU.
rtyo the CPU

<&

Procedure 4-1

e the plug r\with the RJ-45 connector facing the panel. Carefully insert the
plUg<in board conn or 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.

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

6) Replace the CPU module in the slot.
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Connecting SRAM Expansion Memory to the CPU Module

In general the plug-in SRAM is ordered as an option with the RTU and is installed in the
factory. However, it is also 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 ACE36£O CP 8

¢ (O
Om
(&7

5

Procedure 4-2 How to Connect a Plug-in SRAM Memory Card to the CPU
) Remove the CPU module from the RTU.
2) Remove the cover from the connector marked P12 on the CPU board.

3) Place the 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 module in the slot.

4-9



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 \S /

LEDs Test During run-time, press PB1 | All the th wﬁo modules
for five or more consecutive | will ifuntil 0 and then
seconds (but less than 30). returnéd eir preMous’states.

RTU Restart During run-time, press PB1 All the LEDs Wi be lit. Then all the LEDs

for 30 consecutive seconds. blink once.

%\/hich are currently active

: <&t the lond bee ase PB1 and the RTU
=N ill restart e buzzer will buzz.)
ed on for a period of time

@V T
{ red in the RTU configuration

\\min the STS.)

=AW o
RAM Test Durin \st\agjp, pres &)X detailed memory test of SDRAM and
@ @ SRAM plug-in is performed.
<

Turn LEDs ON

- At the beginning of the RAM test, 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
seven times. The failure 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 simultaneously | excluding logging files (files tagged as
until the buzzer buzzes five | data logging files) is erased, including the
times quickly, then site configuration, user application
continuously for three programs, user tables, etc.
seconds.

Bootstrap During startup, press PB2 The RTU will start up in_diQgpostic mode.
continuously for five Communicatiery wit P‘ s for
seconds. diagnostic purposes only @ gger/

- - ‘, y
Note: Before initiating SW Dia S download to

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 IP address.

or-will run.

fai e four indicator
Location in Table 4-3)
ilure error in binary

describet@%&

RY

LEDs Location

s

RX

in CPU3640

\on CPU 3640/3680,
the four LEDs begin

with the group

marked E1, as above.

On CPU 3610, the
four LEDs are

unmarked, but can
found after the S2

group.

g / @aag

BEeE 8BER

ERR Code 6

Be8E

be

de 1 = Error in Flash

)\\ERR Code 2 = Error in SDRAM

ERR Code 3 = Error in SRAM

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,
almost

continuous);
The highest LED is the most significant.
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CPU LEDs Behavior

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; FPGA not
Bicolor LED (Red, Green) loaded. <
Green — Power exi @ wng from a
recognize ye 0f the six
power
Red — Failure 0 p. CPU is running
pm\ unrecognized power supply.
ERR Error Logger Status LED EW errors o rnings.
Bicolor LED (Red, Green) Gree messa
C ange — New
— New er
jNote I m§>W|th I/0 expansion, the ERR
d te an error in either the main
A~ @ s n frame.
)

E\k@ On startup

— Successful power-up or restart.
ﬁ?ed — Power-up or restart failed.

e

OFF — No user application program in the
Flash memory.

Green — User application program is running.

Orange — User application program was
paused by user (during Hardware Test.)

CONE”~

Configuration LED
Bicolor LED (Red, Green)

OFF - Configuration was not loaded.
Green — Configuration was loaded.

Red — Configuration error.

*
H1 LNK1

USB Hostl LNK (link)
Green LED

ON — A USB device is connected.

OFF — No link exists between the CPU and
the MotoTrbo radio.

The LED names 11 ACTV, 11 L/RX, H1 LNK1/LNKZ2, and D1 RX appear only in CPU 3680.
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CPU Module

LED Name | Description Status
H1LNK2 | USB Host2 LNK (link) ON - A USB device is connected.
Green LED OFF — No link exists between the CPU and
the MotoTrbo radio.
P11 TX Plug-in Port 1 — TX ON- Transmitting Data
(transmit)
Green LED
PI1 RX Plug-in Port 1- RX (receive) | ON — Receiving &ta
Green LED
PI1CM Plug-in Port 1 — CM (channel | ON-C if po in use by radio,
monitor) R34850k RS2
Green LED = Network nected (if an IP plug-in is
(\ sed)
SILTX Serial Port 1 — TX (transmit) | O itting Da
Green LED x
SILRX | Serial Port 1 — RX (recei ég\ PN - ReceivingData )
Green LED g
SI1 CM Serial Port 1 — CMC IN\"TON - %I@I’onitor is ON.
monitor) Q
Green {N
S2TX ria Wnsm @Transmitting Data
een LE (\
S2 (r&@ ON — Receiving Data
Green LED \ S
S2 Serial Port mhannel ON — Channel Monitor is ON
monitor
Gre
£1 M** 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.

**

E1RX

Ethernet Port 1 (receive)
Green LED

ON - Receiving Data

In case of RAM test and startup failure, see
Table 4-2 and Table 4-3.

The LED names 11 ACTV, 11 L/RX, H1 LNK1/LNKZ2, 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
P12 TX Plug-in Port 2 - TX ON - Transmitting Data
(transmit)
Green LED
P12 RX Plug-in Port 2 — RX (receive) | ON — Receiving Data
Green LED
P12 CM Plug-in Port 2 — CM (channel | ON — Channel Busy (if partis i use by radio,
monitor) RS485, or R5232
Green LED — Network C plug-in is
use
D1RX | For future use For futdte’u
USR1- User application program lled by theyser application program.
USR4 LEDs gcutively and repeatedly one after
Green LED n enterip@&mode

*
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CPU Module

CPU 3610/CPU 3640 Module Specifications

Microprocessor Freescale — Power PC Il MPC8270, 32-bit, extended communication
capability, DMA and floating point calculation 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 foﬁ%ser

Real-Time Clock Full calendar with leap year support (year w
seconds).
wer |

Time drift: max. 2.5 Seconds per day (

SRAM and RTC 3V Rechargeable lithium backup battery
Retention (\
Serial Port 1 Configurable RS232 or RS485 port
- RS232: Asynch, Full Flow Contro 30. 4 Kki§, ceiver interface

- RS485, multi-drop 2-Wijfe-tipto 230.4-Kbfs

Serial Port 2 RS232, Asynch, Ful\i—:@\%/of\up to ZS@MS receiver interface

Ethernet Port 1 10/100 Mbl/s (on @Q\?@A\W
Plug-In Port 1 6 i
.8/2.4 kbls,
trol, up to 230.4 kb/s
Plug-In Port 2

. \ N
Q 5ymulti-drop 2-Wire up to 230.4 kb/s

- Ethernet 10 Mb/s

LEDs S@Iay 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 mm D (2.2" W x 8.7"H x 7.1" D)
Weight Approx. 0.38 Kg (0.84 Lb)

Specifications subject to change without notice.
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CPU Module

CPU 3680 Module Specifications

Microprocessor

Freescale — Power PC || 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/118 MB free for user
SRAM plug-in (Optional): 4 MB total, all free for user

Real-Time Clock

Time drift: max. 2.5 Seconds per day (when power |s

Full calendar with leap year support (year, month, d% ho@\ugsgconds)

SRAM, RTC, and
Security Chip Retention

3V Rechargeable lithium backup battery

USB Host Port 1, 2

Type A host full speed 12 Mbs por
over IP communication via the Mat
only). For MotoTrbo radio only;
supported.

Ulon Ieft\a\%l—alué)on right) for MDLC
digital modewadio system (on CPU 3680

B dewces;?[(HSQﬂubs are

Serial Port 1 Configurable RS232 or RS \
- RS232: Asynch, Fu ol,.up to 230. eceiver interface
- RS485, multi-drop 2- u 230)4 kb/s
Serial Port 2 RS232, Asynch, FQ@}Q\&)\Q@I up to ka@, GPS receiver interface
Ethernet Port 1 Ethernet lol}@bés&wp /\( V

USB Device Port 1

Plug-In Port 1

L@\de\@@ p\a\r\t/@pﬁB conn/eet@*(&\\@ﬁ/re use)
llowing plugSin pofts:

1.2/1.8/2.4 kbls,
| Ftow Control, up to 230.4 kb/s,

ire up to 230.4 kb/s

Sup %owing plug-in ports:

- Radio em, 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

- RS485, 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

Module Replacement

Hot swap replacement — module extraction/insertion under voltage

Power Consumption

Refer to Appendix D: ACE3600 Maximum Power Ratings.

Operating Voltage

10.8-16 V DC (from the motherboard connector)

Dimensions

56 mm W x 225 mm H x 180 mm D (2.2" W x 8.7" Hx 7.1" D)
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Weight
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/0 MODULES

General Description

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

<
The 1/0 modules can be positioned in the slots to the right of the A
modules, the 1/0 modules can be replaced while the power i$ an {Rdt-swap.
Figure 5-1 provides a general view of an ACE3600 1/O%roduls,

O

=,

= i aasramYal L
Iy

) (> .S

)

<~ \\

& QU0 FO o000 e

!

%

ule with Three TBs /0 Module with Four TBs
CE3600 I/O Module — General View

igure 5-2 provides a detailed view of the 1/0O front panel.
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1/0 Modules

D D @,
VIE ) —IE
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=l =

| | B
& &
5
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— B:%: - ::QC E“;—
== || 4 -

Figure 5-2 ACE3600 I/ @ Front Panel%u \TB Holder)

@y
r@will remain lit until all the errors

can be retrieved from the module using
7 For more information, see the ACE3600

1/0 Module LEDs
The ERR LED indicat
.

) tw%d Digital Output (DO) modules indicate ON and
SN

\ n<Analog Input (Al) modules, each input has two LEDs,
\i ow (UF). In Analog Output (AO) modules, each output

The 1/0 modules can be tested using the STS Hardware Test utility. For more information, see
the ACE3600 STS User Guide.

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

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 a fixed female side on the module and a male plug for the sensor/device wire
connection. The TB male side in all modules is screw type for up to 1mm (18 AWG) wire in
modules with two/four TBs (3.5 mm pitch) or 1.6 mm (14 AWG) wire in modules with three
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1/0 Modules

TBs (5 mm pitch). A TB holder can also be ordered for all I/O module types. (See TB Holder
and Cables below.) 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.

SORREBIRGTY) (BDRRGLY

3505 N N 5 5 5 5 N e e b e

%onnector—Male/Female

Connector from the I/O Module
module to expose the TB connectors (2-4).

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

3) Press the 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 handle to
extract the TB connector from the I/0O module.



1/0 Modules

0N\ LAY

sne@%n place and forms a single connector plug per

& are concealed in the holder. The module and the TB

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
clude a cable.

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

) ©)

X\ <> %
Figure 5-5 Terminal Block (TB) Holde &Back View

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

If the TB holder kit is ordered, follow the

1) Prepare the cable by cutting the to fit the) TBs. Conlect
assembled cables to the TBs,
(where pin 1 is at the top of

ires of the user-

theaindescription e module panel label
ndow@.b

B ho %

% itioner.

er the left side.
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1/0 Modules

Figure 5-6 provides an exploded view of the TB holder assembly for four TBs.

Top
Extractor
Handle

TBs

/

@Ny

WHK IR

@%2/

AN

Cable Pipe

User Cable

é Positioner

Figure 5-6 Terminal Block (TB) Holder Assembly — Exploded View with Coding

Attaching the TB Holder Clip to the I/O Module
An optional TB holder clip can be added to the I/0 module to secure the cable.

Procedure 5-2 Attaching the TB Holder Clip to the 1/O Module

1) Remove the I/0 module from the ACE3600 RTU.



1/0 Modules

2) Using the supplied screw, attach the TB holder clip to the bottom of the I/O module. (See
Figure 5-7.)

3) Replace the I/0 module in the RTU slot.

TB Holder
Clip Screw

Figure 5-7 1/O Mod

Plat screwdriver, set the pin to the same number (from 1 to 6.)

3 der will not be accidentally connected to the wrong 1/0
6) Slide the plastic lip on the bottom of the 1/0 module to either A (up) or B (down) (as in
Step 2).
7) Align the plastic lip with the flat edge of positioner on the TB holder and snap the TB

holder into the I/0 module, (see Figure 5-8), fitting the code key pin into the code key.

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

9) If a TB holder clip was attached to the 1/0O module, slide the cable between the two edges
of the clip, and press the clip closed to secure the TB holder to the module. See Figure 5-7.
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1/0 Modules
10) Label the TBs wires 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/0 module front panel, extend the ejector handles
outward away from the module and pull on the handles.

Figure 5-8 provides a general view of the TB holder and an 1/0 module.

B Hold
Y i
L

1/0 Module

Eiector —7r
Handles &

Terminal Block (TB)

Positioner

QEThe optional three-meter cable braid is completely wired with a TB holder and either 20-wire

or 40 wire cable. Each wire in the cable is labeled with the corresponding pin number. This
information is useful when connecting the PGND to the grounding strip. See the Connecting
1/0 Modules to Ground section of the Installation chapter.

User Label

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

Inserting/Removing an 1/O Module from the Frame

1/0 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 1/0 Module section of the Break-Fix Procedures chapter below.

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

factory) will not be successful in the following situation: If the expansion
while the main CPU is running and during this restart, a 1/0 module is retr nsucha
case, when the expansion module powers up, it will not recogniz&he re

Automatic Module ID

Each 1/0 module has a unique module type ID nu
an 1/0 module is inserted into a slot (hot-swap),

type.

The module ID can be viewed from the ST, dwareJe
the Hardware Test section of the A T uide.
24V DC Floating Plug-In Po ly
i p supp ;

Up to two 24V DC floating ﬁ Q
o

D) : s\
s

Modul Number of Power
Supplies

Q22BN 2
g Al

8 Al
Mixed 1/0
Mixed Analog

e

The plug-in power supply is ordered separately.

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

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 1/0 module (all types) Version 1.5.004 or higher.

the FPGA version listed in the Module Diagnostics is lower than the version. it\tke chart above,
you must upgrade the 1/0 version by downloading a higher versién FPG
Contact your local support team for the updated FPGA file.

Procedure 5-4 Attaching the Power Supply to the /O M

Attach the power supply to the I/0 module using the following\proceduxg. Note that a TORX

screwdriver is required.

1) Remove the cap from the 40-pin connector re\h er supply plug=in.

2) Place the plug-in onto the board with the onnect ed and\tke s over the holes
on the board.

3) Screw the four supplied metals she pacers to%@@ plug-in.
NE 24 Py~

The RTU will automatically yéeognize

Each plug-in power supply is s Ted by t dule. By default, the plug-in
Q10

power supply is ON and ca 50mA er supply plug-in can be turned
ON/OFF via the agplica ram or arexTest utility.

Figure 5-9 provides a gene iew of annl with one plug-in.
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e /ﬁ// Spacers
Optional 24V

Floating
< Power Supp\

&

a 24V Foating

Power Supply Plug-In



1/0 Modules

24V DC Floating Plug-In Power Supply Module Detailed
Specifications

Input Voltage 10.8-16 V (from 1/0 module)

Outputs 24V floating, max. 150 mA

Power Consumption  Refer to Appendix D: ACE3600 Maximum Power%ag'knéé ?

Efficiency 75% typical & \\))\/

Protection Automatic output shut down on overvolt \Gkove}c%@nt
Insulation Input to output: 1500 V AC
Dimensions 78 mm W x 15 mm H x 68 mm D((§.1"W x 0.6 H x2.7" D)
Weight Approx. 0.04Kg (0.09 Lb) \K(\\ 0((\
Specifications su hange
Q
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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
e 32 DI Fast 24V \
e 16DIFast24V IEC TYPE 2

e 32 DIFast24VIEC TYPE 2

e 32 DI Fast 48V

Two types of voltage (“wet”) inputs are s
24V “MOSCAD compatible” inputs!
fast counters. In the 16 DI module, al
maximum rate is dependent on t

All the inputs are optically i
optional 24V DC floatin

32 DI 48V module support
ct “wetting” or other purposes).

(-\\ high priority fast process. The high
i @ an output in response to an input trigger and
ogess is not dependent on the I/O scan (refer to the

w of the ACE3600 DI module.
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Digital Input Module

J@
@

9

FEFEFREEEE) (EEEEERERRE
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OROR0LOBORIN0R0R DRONON0R 080800 @ 0080202080208 0o 0=0~0=0e0=0=0:0408
EEEE] (R
/> &

(il

P N

SN b ﬂ N\

16 DI Module @ le @
Figure 6-2 ACE3600 DI Modu Panel (S
@ <
4V handle AC and DC input signals. The
0 en AC configuration is selected, the Fast
% below) are disabled. The 32 DI 48V modules

case, any DI changes between scans are missed.)

DI Module Configurati

The 16 DI Fas
user can select

Input Filters (DC Configuration)

When the DI module is in 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 millisecond (in 0.2 mS
steps). The Fast Counter DI filter range is 0 to 12.75 millisecond (in 0.05 mS steps).
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Digital Input Module

Event Time Tagging

Each DI can be set in the user application program’s I/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.

Keep Last Value (KLV) and Predefined Value (PDV)
Each input can be configured to KLV or to a PDV (0, 1). This value is sho

Table 6-1 ACE3600 DI Module Con/figu\rable

Feature Parameter a\u,l/ etting | Per le Parameter Setup
Settings Inp 0 Location
N .
DC or AC AC/DC <C N dulg STS site
operation” @ configuration
Fast Capture Disa v ﬁs/able éﬁnput STS site
7Enabled (O configuration
DI Filter (DC)| (| 0-254 (0.2 258" | Module STS site
mS) configuration;
‘C’ User Program
Counter Filt 0-255 (x 0. @\(} *0.2 mS Module STS site
mS) (=1 ms) configuration
N ‘C’ User Program
ent Ti m Disabled Input User Program I/O
Taggin link table
Keep%st Value | KLV/PDV KLV Input User Program 1/O
and Predefined PDV=0/1 link table
&alue
Mask No /Yes No Input User Program I/O
link table

" in Fast 24V IEC TYPE II modules —only DC

6-4




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.

Module Status and Diagnostics

In the event of DI Module failure, the I/O module ERR LED will be lit.
registered by the CPU in the Error Logger. DI Module failure statfis,is &
application program.

the user

are Test utility. This test
verifies that the module is operational, presents the module coq and shows the actual
value of each input. It is also possible to change the input filter setup teniporarily for the

In the Hardware Test utility, it is possible to set the dule to Fre de In this mode
the user application program will get the predefined each i module, instead
of the actual input value. Freeze mode enab esti puts er application
program is running.

For details on configuring the DI
Application Programming sectio

gu section, and the



1/0O Circuit Diagram

DI Status <€—

Digital Input Module

DI - Typical Input Circuit \

[

:héz} x-

Fast 24V |Fast 48V

R 255Q | 3.32KQ

Vz 33V 68V
Current| 5 5 0n | 3mA
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Digital Input Module

Module Block Diagram

16 DI

.............

DI1

| o
]: DI2 &

N

>
\z{

DI3
Dl4
,_DIS
| DI6
1' DI7
: DI8
|
|
|

YV

[Col (o I LoV (o2 T (4 I S S (9 I N ]

Bus

o <a\\ Interface
&

<

Y

YY VYUV

/\
N

YV

DI9
DI10

10

%
Y

Yvyvyvyvyy

| 514! D114
| 5151 DI15 PS Ind.
' 16! DI1E, -
17 |_+24W
—
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Digital Input Module

32 DI

|
i

COoM1

3 D3
4 D4
5 | DIs
_ DIg
7 .o
§ D8
9 D

VVVVVYVVVY

yyYyvyyvyvrvyvy

10 | DO

1| Dint
12| Di2
13| D3
14| DI4

24VDC-DCPS*

Plug = In Option p

Ind. Iy,
-

2V 12y

15| DS
| Dit6

v

yyvvyvy

(x]

17 | +24v
18 | COM1
19 | PGND1

T

>
>
>
>
>
>16
>
>
>
>

20 | PGND1

Module Bus
[——>
Control Interface

S

N

= S
-
[
> 28 D24
s 290125 s
> 30 | DI26 -
> 3| Dt -
> 32 Dis -
> 33| D129 S 24VDC-DCPS*
S | oo - Plug = In Option BS Ps
Ind.
5 35 DIt - >
> 36 | DI32 o 12v
> I 24V
> 38 | COM1 coMz
> 39 PGND2
> 40 PGNDZ Protective Ground
* For 3201 Fast 24V/Fast 24V IEC modules only —
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Connection Charts

Digital Input Module

16 DI 32 DI
Pin  Function Pin  Function Pin  Function Pin  Function
1 DIl 11 DIl1 1 DIl 21 DI17
2 DI2 12 DII2 2 DI2 22 QI{S
3 DB 13 DII3 3 DI3 23 DI
4 DI4 14  DIl4 4 DI4 Q4 < @O
5 DI5 15 DI15 5 DI5 (@ ﬂ(@p
6  DI6 16 DII6 6 DI Dl
7 DI7 17 +24V 7 DI7 27 123
8 DI8 18 COM1 8 ( &\8 XZQ DI24
9 DI9 19  PGNDI 9 \\_ﬁfb\\ 29 /\((QQS
10  DIIO 20  PGNDI1

" In 32 DI 24V modules only.

34 DI30
N 5 35 DB
1@)3D116 36 DI32
@Nﬁ +24V" 37 424V
18 COMI 38 COM2
19 PGNDI 39 PGND2
20 PGNDI 40 PGND2
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Digital Input Module

I/0O Connection Diagram

Connection of a dry 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 IEC TYPE 2 modules only). The 24V can be

also used to power “wet” sensors.
DI Module Q %

P _1: P D n X)
H \Dry Contact

! P

1

1Sensor COM (comyan)

ZJQ?JES | @6

External ” ) %)
ey (O S SIER W

QA
N N P Dix (input x)

\Dry"Contac NN
\Bensor P(+24V (Plug-in PS)

0 .

DI Module

P +24V (Plug-in PS)

+
P Dix (input x
et (input
Sensor > COM (Common)




Digital Input Module

DI Module 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 inputs in 16 DI module; - First 20 inpus in m&%e

AC Input Frequency

AC Input Delay

45— 65 Hz AN
Maximum 0.2 mS Q( \\/)

Fast Counter Input Frequency

0 - 12.5 KHz, minimum pulse wﬁfﬁw

Max. DC Input Voltage

Max. 40 V DC (relatlve ut commo

“ON” DC Voltage Range

+9 10 +30 V DC, -30 to (\J\Vbig\

“OFF” DC Voltage Range 31043 VDC T (\\ A({\
“ON” AC Voltage Range 10to 27 V AC (RM;SR

“OFF” AC Voltage Range 0105V ACRRISN " (&\)
Input Current Max. 3. 5 \\/

Fast Capture Resolution

! m/cka\n»\%nge p@*@\e@

Event Time Tagging Resolution

Jai (Intstruptupon chafgeahstaly

Input Filtering

YN %&) g’@\@mﬁ DC, pr@r\\%mﬁ in 0.2 mSec steps)

Counter Input Filtering

0 to\IR.75 mS ( e in 0.05 mSec steps for inputs configured as

hi@\ls edc

24 V DC Outpu Uports tio %lated 24 V plug-in “Wetting” Power Supply
(one i in 32 DI)
Diagnosfic S@m r each input, module error LED, 24V plug-in status LED
User Co\xq\egtion \ mmnal Blocks (3.5mm pitch), Maximum 18 AWG
{MB\\BQKI@J ) %ﬁ\gr 40 Wire Cable with TB Holder connector, 26 AWG wires
placM ) ot swap replacement — module extraction/insertion under voltage

InputWon

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

37mm W x 225 mm Hx 180 mm D, (1.5“ Wx 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

32 DI
Input Arrangement Isolated groups of 16 inputs with shared common
Fast Counter Inputs Inputs that can be used as fast counter:

- All inputs in 16 DI module
- First 20 inputs in 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 commo@} << )p
“ON” DC Voltage Range +11t0+30 VDC, -30t0-11 VPC N

“OFF” DC Voltage Range -5to+5VDC

Input Current 6-10 mA m

Fast Capture Resolution 1 mS (Interrupt upon chén\gg%ﬁ%) (A

Event Time Tagging Resolution 1 mS (Interrupt upo change\ifxba};o))

Input Filtering 0to 50.8 mwcggrpg}ammable in %&&Q}&s\}%ps)

Counter Input Filtering 0to12. 75 g)ﬁé{méﬁle in 0. 05\@&)8 for inputs configured
as hlgh S

24V DC Output 1 nal\solated 2 “Wetting” Power Supply
in 32D\

Diagnostic LEDs ﬁ Wﬂ eac Q\%yule error LED, 24V Plug-in status
L

User Connection 2% 4\% ermiW}(&Smm pitch), Maximum 18 AWG

Cable and TB @tr M/Or 40 Wi \%& with Terminal Block Holder connector,
26 AW

Modulm H@h\\@\;ﬁplacemm‘c — module extraction/insertion under voltage

/p)df{s\\k}\ﬂ\ \\ WMS between input and module logic per IEC60255-5

{ofut Inyulation.// “\Insulation resistance 100 MQ @ 500 V DC per [EC60255-5

O&K\Q{{é Voltage 10.8-16 V DC and 3.3 V DC (from the motherboard connector)
Poweré&yumption Refer to Appendix D: ACE3600 Maximum Power Ratings.
(measured at power supply in)

Dimensions 37mm W x225mmH x 180 mm D, (1.5“ W x 8.7“Hx 7.1“ D)
Weight 16 DI: approx. 0.28 Kg (0.62 1b)

32 DI: approx. 0.29 Kg (0.63 1b)
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Digital Input Module

32 DI FAST 48V Modules

Total Number of Inputs

32 DI

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 puS)

Max. DC Input Voltage

Max. £72 V DC (relative to input common)

“ON” DC Voltage Range +36 to +60 V DC S @
“OFF” DC Voltage Range 0to+6 VDC

S
Input Current Max. 3 mA \

Fast Capture Resolution

1 mS (Interrupt upon change of state)

Event Time Tagging Resolution

1 mS (Interrupt upon cha’r/fgﬁQf\state)

Input Filtering

0 to 50.8 mS (DC, progre}m\mag})ein\()Z mSec steps)\

Counter Input Filtering

0to 12.75 mS (programmable@nSec s@@gum configured as

high speed counte

Diagnostic LEDs

Status LED M&Mg{ t, module err@ﬁ%))

User Connection

4 Termin Bmmﬁtch) axi 8 AWG
I Blocks (& Smampich) Ma

Cable and TB Holder

40 Wire Gablé ith TB-HolderooiiEcfor, 26 AWG wires

Module Replacement

W(@%Ment - @Maction/insertion under voltage

Input Isolation @ Qé& Wﬁetwee@\&q&odule logic per IEC60255-5

Input Insulation K InWon resist@%\l@@ﬁa @ 500 V DC per IEC60255-5
Operating Voltage 1@.%—16 A% DQ(Q%\k%%V> DC (from the motherboard connector)

Power Consumé'{él \%er t&%pem D: ACE3600 Maximum Power Ratings.

Dimensio/HS’—\

37r®§®25mmelgomD (15“W x8.7“Hx 7.1 D)

Welgh

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

Q\) &%&cahons 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

Each input can be connected to 120 V or 230 V (AC or DC). All the inpn
isolated. S

Each DI can be an event trigger (interrupt-driven) to a high
priority fast process enables very fast activation of an ou
logical conditions. This high priority fast process is no
STS Application Programmer manual.)

For a description of I/O module construction, loca
module features, see the I/O Modules chapter abowe

Figure 7-1 provides a general view of the ACE3600

%

SUGLRRREEGEL] (SLLEERYY

AR

P
('7(’

Figure 7-1 ACE3600 High Voltage DI Module — General View




Digital Input 120/230V Module

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

Q&\%}
Qt@@

ule —

felle]

Jelle]

Figure 7-2 ACE3600 Hig

. <
D1 Module Configurat @
The High Volt module dle A input signals. The user can select DC or
AC (default) opé¢ration per miedule. Wh% uration is selected, the Input Filters (see
the%&/% 0V module is different than that of a regular

odule is in DC mode, each input has a HW input filter to make
¢ is stable. The range of the HW DI filter is 0 to 50.8 milliseconds (in

Not e default ¢

0.2 msec steps).

ote: In this module, the minimum effective filter value is 7.0 msec.

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

Each input can be configured to KLV or to a PDV (0, 1). This value 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. In this case
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 \L\ocation

DCor AC AC/DC DC Modul% ite
operation igliration

DI Filter (DC) | 0-254 (x 0.2 50 * 0.2 msec u %?ﬁte

msec) (=10 msec) figuration,;
‘C’ User Program
Keep Last Value | KLV/PDV KLV Input User Program I/O
and Predefined | PDV=0/1 @ link table
Value . A
Mask No /Yes No \J)}L}ut ser Program I/O
(> (N} link table
Sleep Mode

Each High Voltage DI module caxn
In Sleep Mode, the module
Sleep mode, the user apph

n the Hardware Test utility, it is possible to set the High Voltage DI module to Freeze Mode.

n 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 High Voltage DI modules, see the Site Configuration section,
and the Application Programming section of the STS User Guide.



1/0O Circuit Diagram

High Voltage DI - Typical Input Circuit

o A J@ & cow
O
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Digital Input 120/230V Module

Module Block Diagram

16 DI High Voltage

: 1, D -

| 2! DI2 _ nout Gireui

| - _| Input Circuit

: 3. DI3 - !%

i 4! DI4 -

> S
s )
! 7, DIS -

8. DI6 - &
]

S 10! COM16

- QO

PR

o 11} DI7 - 3 QN
S 12| DI8 -

13 D9 QE

! | Bus
| 14, DILO - AN
151 Interface
|

> 16! S

| 173 DI11 -

' S18 D12

S 191 Eﬁ

- 20! _COM7-12

R

|21 bz -

S 22 ptia’

| < 23 DIl /? Q

| <

|

i y, COM13-16

| 1

............. |

7-5



Digital Input 120/230V Module

Connection Charts

Pin  Function Pin  Function

1 DIl 21 DI13

2 DI2 22 DIl4

3 D3 23 DIIS <

4 DI4 24 DIl6

5 25 &
6 26

7 DI5 27 Q

8 DI6 28

9

H

4
C

%

—
—_
-
—
~

@@
"G

= 2}5

&

U
U
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Digital Input 120/230V Module

I/0O Connection Diagram

DI 120/2§Q@Aodule

oo d NG

Signal

Source :§
/\ »{C (Common)

O L&

Eg;\%xw %@@wv Modue

»| DIx (input x)

XY™
AC/D
Signal @ %?
S
> ﬂ {Q\ »{COM (Common)
S
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Digital Input 120/230V Module

Digital Input 120/230V Module Specifications

High Voltage 16DI 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 /g@\of 4 inputs.

AC Input Frequency

47— 63 Hz S <§>

AC Input Change Delay

Maximum 25.0 msec (Q K@ p

Max. DC Input Voltage

Max. £264 V DC (relative to il}pgt\gqmm\oxﬁ\

DC Input Pulse Width

Minimum 7.0 msec @ 230 V DC

“ON” DC Voltage Range

+79.0 V DC to +264.0 {@-79.0 V DO\ -264.0 V DC

“OFF” DC Voltage Range

“ON” AC Voltage Range

-40 to +40 V DC \\jf\\ QA
[\

“OFF” AC Voltage Range

Input Current

7910264 VACE®MS) ) S
010 40 V AC\RMS), AR
At 230V(DC 2.0 %ﬁ

At 110V 10te 3,0 mA
At1 Q 0
ééfé% >3-<m

Permitted Voltage Differe
Between Groups 2?

Input Filtering grammable in 0.2 msec steps)
M1n1 ve filter value is 7.0 msec.

Diagnostic LEﬁ\é Status @\pe{é&ch input, module error LED

User Co i 3@\@%\&1\8}&1{5 (5.00mm pitch), Maximum 14 AWG

Cable andTB Holddr

%Cable with TB Holder connector, 20 AWG wires

Vet

% swap replacement — module extraction/insertion under voltage

Iwylétion

\2>.5 kV RMS between input and module logic per IEC60255-5

Input I \ukation

Insulation resistance 100 MQ @ 500 V DC

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

37mmW x 225 mm H x 180 mm D, (1.5 Wx 8.7“Hx 7.1“D)

Weight

approx. 0.367 kg (0.80 Ibs)

Specifications subject to change without notice.



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§ DO group or as
an 8 DI group.

The following Digital Output/Digital Input (DO/DI) FET module@are il

e 16 (DO/DI) FET \
e 32 (DO/DI) FET

The outputs are optically isolated current sink FET

e with backindication. The inputs are
optically isolated Dry Contact type with interna i

ithg” voltage.

, TBs, @common I/0
Figure 8-1 provides a general view o F@

For a description of I/O module construction, locati
module features, see the I/O Modules cha ove.

="M
o/ _0=D~0m0mR D0y 00§ /(i

[p2a50=gela0202

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



Digital Output/Digital Input FET Module

Figure 8-2 provides a detailed view of the ACE3600 DO/DI FET module front panel.

e TR

(0=0~0e0= 0= 0eOn0-J0R

050208 (=

eiblplilelilels] - eleleleloelielelelle

0
Bk

O%0BOR0=080 (&0 (08020

O
Q

) X
16 DO/DI FET Module 3200/ Module
Figure 8-2 ACE36QQ DQ/D odule@@anel
Module Configuration % Qﬁﬁ

Input/Output
The follewing combinationy can be g@n n the STS site configuration (16 DO/DI).

I@@omb)@ation @oc@bn DO location

1600 R 1-16
< sDDEDO, AN\ PI-8 9-16
) -

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

lelelcelelilelel| [

OR0=208080808 081

{lo

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

8DI +24DO 1-8 9-32

16DI + 16DO 1-16 17-32

24DI + 8DO 1-24 25-32

32DI 1-32 -




Digital Output/Digital Input FET Module

The appropriate combination is selected as the [/O module type, when configuring the I/Os in
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 tiiat 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 tha

ing isstable. The
unter D er range is 0 to 12.75
mS (in 0.05 mS steps). The DI filter can be set in I/O configuration.

DI Event Time Tagging

Each DI can be set in the Applicatio
tagged events upon any input charige®
memory and can be retrieved for 'ya

, 1) in the Application Programmer I/O
ion program in the event of DI module

ication program stops or when the module 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 input.



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 * 0.2 mS Module TU
(=10 mS) configuration;
< \Ei gram
DI Counter 0-255 (x 0.05 mS) | 20 * 0.2 mS d i?ﬁ
Filter (=1 ms) nfiguration;
‘C’ Program
DI Event Time Disabled Disable Input Application
Tagging /Enabled @ Programmer 1/0
] AN link table
DI Keep Last KLV/PDV KLV & gput Mpplication
Value & _ Programmer /O
Predefined PDV =071 Q @ link table
Value @ 9
DI Mask No /Yes % ( ut, Application
3 Programmer /O
N T\ link table
DO Keep Last T KL U KL Output Application
Value & PDV = Programmer /O
Predefined link table
Value B «
DOMask No7Yes %o Output Application
Programmer /O
N link table

Each')O/DI module ca

Module Status and Diagnostics

In the event of a DO/DI module failure, the ERR LED on the module will be lit. This event is
registered by the CPU in the Error Logger. DO/DI module failure status is also visible to the
user application program.

e 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.

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 module configuration and




1/0O Circuit Diagram

12v

Floating
Voltage
Converter

Q
DI Status/ D ﬂ

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.

NG
DO/DI - Typical I/ ircﬁ%

e

DO/DI

\:\/
ET

!

it C@g IR
33V
<Q Q N ontro
O
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Digital Output/Digital Input FET Module

Module Block Diagram

16 DO/DI FET
v
Ve 12V
[] TGN
1 >
"1 pomn b
T . — ey @
|
» e
L Cout Pis | \Q?
| >-2.DODR2 : S - -
| >-3.DobiB o
| = =
| | DO/DIS DN
! DO/DI6 i
' 57! DODI7 :: o Mod Bus
| >-8, DODI8 e o @ Interface
|
|

@On

>-9.com COM1
}10; PGND1 Protective Ground
5"":""‘1'1'" DO/DI9 [
{ >iZLpOMNO | /\

o <
| $13. DO/DIN t 1 > S
| 14| DO/DI12

15 | DO/DI13 N ‘@ a2 J -

i_DO/DI14 [ 4
| »17.DODIS v ——— N - -
:13' DO/DI16 [ 77 7

| 519! COM2 co x

| 520 PGND2

Protextive Ground
% N

RS

T

8-6



Digital Output/Digital Input FET Module

32 DO/DI FET

12V

il

i s> 1.D0DN

| o=
?
/

COM1 P/S

\i
[

2 | DO/DI2
3 ! pomi3
4 ' DO/DIM4

| DO/DIS
6 . DO/DI6
7 | Doz
8 | DO/DIS
9 | COM1
10 ; PGND1

1l
e

]-—-

[

| = =

COM1
Protective Ground

vy

| 11, DO/DI9

i |
S 12 | DO/DIO | _
| 13: DO/DI11 ] i
LS 14 | DO/DI12 |
i 15 | DO/DI13

S 16 . DO/DI14 | [

i /\% % <& | Module | Bus
?: DO/DI1 Control Interface
18 . DO/DI16 [

| —
| >l come com2 @
| 5200 paND2 prot;%o <)>
21! DO/DI? t %
)
/]
/t'-—.-

I
&
D

ﬁ

> 22, DO/DI18

)23 DO/DI19 '/.'
}24 DO/DI20

25| DO/DI2 | PISOl=— -
326 DO/DI22 I‘J@ &
S27. pOpeaN RN\
-~ " ) (S -
528 CRODI24 N\ NN
> N NS
520 SOM3 SV N
ZsooRONDE__ | | oo
Protectiv 0)

[

| —

J-—
35 | DO/DI29 | PIS

DO/DI30 | - -

37 | DO/DI31 S
38 ' DO/DI32 |
539 coma o
>40 PGND4 Protective Ground
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Connection Charts

Digital Output/Digital Input FET Module

16 DO/DI FET 32 DO/DI FET

Pin  Function Pin  Function Pin  Function Pin  Function
I DODIl 11  DO/DI9 I DODIl 21 DODIIT
>  DODI2 12 DO/DII0 2 DODR2 22 DQDIS
3 DODI3 13 DOMINI 3 DODB 23 ,DODUY
4 DOMDI4 14 DO/DII2 4 DODM4 24 DO

5 DODI5S 15  DO/DII3 5 DODIS @Q \Rb@h
6 DOMDI6 16 DO/DII4 6  DE/BISY 26\ DODI2
7 DODI7 17 DO/MIIS 7 —DODIT \37 DODI3
§ DOMDI8 18 DO/MDIIG 8 @Q 28 DO/DI24
9 COMI 19 COM2 9 m\ 29 ~(Coms3
10 PGNDI 20 PGND2 3

&

@ @@;@m

<

@\7

8-8

DQf(Dg\kO DO/DI26

33 DO/DI27

1

34 DO/DI28

O/DIl3 35 DO/DI29

\}é\) DO/DI14 36 DO/DI30

DO/DI15 37 DO/DI31

DO/DI16 38 DO/DI32

COM2 39 COM4

20

PGND2 40 PGND4




Digital Output/Digital Input FET Module

I/O Connection Diagram

DI wiring DO/DI FET Module

»{DIx (in

)
Dry
Contacts /
Switch /
Sensor ﬁ& ORmon)

DO wiring

D@g&kmdule
iode
Loa @uctive lo @
JAaNN

Es)gurce +<> ~=> Q?%Ox (Output x)

D)
@Qﬁ »|COM (Common)
QO
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Digital Output/Digital Input FET Module

DO/DI FET Module Specifications

Total Number of I/Os

16; 32

I/O Arrangement

Two or four group of 8 I/0s with shared common
Each group can be configured as FET DO or dry contact DI.

Selectable combinations (32 DO/DI): 32 DO/8 DI+24 DO/
16 DI+16 DO/24 DI+8 DO/32 DI
6 DI

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

Counter Inputs

32 DI: 20 first inputs can be used as countex@nput
16 DI: All 16 inputs can be used as counter 1n

Counter Input Frequency

1ters are
only from 1mSec

0 - 1 KHz, minimum pulse width 50
defined in steps of 0.2mSec and 0 ec, it}
and above.

ele

Max. DC Input Voltage

Max. 30 V DC (relative to/if/rgu\common)

Input “ON” Resistance

0-4 kQ

Input “OFF” Resistance

O
RGN

Fast Capture Resolution

1 mS (Interrupt upo/rﬁ_elﬁnge of}ta&e)/

Event Time Tagging Resolution

1 mS (Interruég\ﬁg \\\sk(a/r{ge@f state) ((b \>>

Input Current

Max. 0.3 rygﬁ;(\\@ \tl\l\e\x\xlﬁpt/ls sl}m:kd)\)

Input Filtering

0to0 50.8 Iﬁ% }11;@316 1 &"eps) minimum effective filter
vl el |

Counter Input Filtering mrogrammw mSec steps), minimum effective
@ ter v Sec

Output Type MO\SEE\T

Output Voltage Range 5—3})>V DC (W voltage)

DO Frequency \Ma{ 1 @Q\(re}i\wve load)

DO Outpl}b@&:(e\\ Max.@@@}gmk current (resistive load)

Outputf@@ State

@Mq\b?}é output state on CPU fail: On, Off or ‘last value’

Mr each input / output status, module error LED

Djagnose LEDs | |
e Copnpetion

M&rminal Blocks (3.5mm pitch), Maximum 18 AWG

Cable4ed TB Holder

20 or 40 Wire Cable with Terminal Block Holder connector, 26 AWG

Module\%lacement

Hot swap replacement— module 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 x 180 mm D (1.5" Wx 87"Hx 7.1" D)

Weight

Approx. 0.25 Kg (0.55 Lb)

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:

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

16 DO EE Relay 2A

8 DO ML Relay 2A
e 16 DO ML Relay 2A

For a description of I/0 mod
module features, see t

Figure 9-1 proyides a gene

O



Digital Output Relay Module
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@ <16 DO Relay
eneral View
etal i j % Relay Module front panel.
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Figure 9-2 provi
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8DO Relay 16DO Relay
Figure 9-2 ACE3600 I/O Module — Front Panel
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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 as the “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, usin ack indication
signal which is connected to the relay’s second contact set. Any contradieti tween the

required position and the back indication signal is reported to the<CPU 4
user program.

he ending the site for
it all relays pef DO module.
When a module is configured to enable relay inhibiting, the power to thatelays is provided

from the power supply via a dedicated power li DO), controlled from the “12V DO”
input (TB located on the power supply module p NVhen the input’s terminals are shorted,
the relays are operational. When the input’s termi re inhibited (EE

Note: In systems with I/O expansio
attached via DC cable to the power s
chain manner, or directly to the
main power supply can control a
switch for 12V DO. This engble

asign frame in a daisy-
exthe 12V DO control on the

PU that were configured by dip
0/inhibit {I'D relays in the entire RTU simply

ntrol i power supply. For more
iorPower Supply Module chapters below.

) -(l\
atus and act accordingly. Also, when the

bgtween the relay position and the output logical

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

9-3



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

SwW1 SW 2

OFF OFF 12V_DO — Relay inhibiting enabled U ?

ON OFF Software selectable — inhibiting/@se@is%\\o({}xﬁg\)r;t{on
OFF ON 12V_DO - Relay inhibitingénabled

ON ON 12 V — (factory default) Relay inhiﬁt&g disabled

O
i
=

2 ¢
AN

ctabl

§®

When S3 is set\to Softwarg nhibiting configuration is set using the

0 ation (see Table 9-2 below).

4)
5)
6)

Carefully remove the plastic wrap covering from the S3 dip switch (see Figure 9-3) on the
DO module board. Note: Ignore text on the board that OFF/OFF is the factory default.

Set the S3 dip switch to the desired position, according to the legend in Table 9-1.
Replace the DO module in the rack.
If the new dip switch position causes DO relay power to be drawn from the 12VDO, plug

the 2-pin TB back into the 12V DO Control on the front panel of the power supply module.

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

Each output can be configured to KLV or to a PDV (0, 1). This value is executed when the
user program stops or when the module has no communication with the CPU module. Also, the
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Digital O

utput Relay Module

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. This is set
in the STS site configuration.

Table 9-2 ACE3600 DO Relay Module Software Configurable Features

&>

Parameter Selection Default Setup | Per Mo ter
Ipput <> S Location
DO Keep Last | KLV/PDV KLV utput. ~Application
Value & Pre PDV=0/1 Programmer 1/0O
Defined Value link table
DO Mask No /Yes No Q\r\ Output Application
Programmer 1/O
Q & link table
Reset DO at No/Yes é\s) Mod Q Site
Startup @ 3 configuration
Relay Inhibiting | 12V DO 0%\11_6/ Site
(SW selectable) configuration

(Enableﬁd{l%
(Disabl
Y

Sleep Mode

program to Sleep Mode. In Sleep Mode, the
0nsumpt1on is minimized.

The DO module can be diagnosed and monitored using the STS Hardware Test utility. This test
erifies 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. In this mode, the
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 DO modules, see the Configuring a Site section and the
Application Programmer section of the ACE3600 STS User Guide.




Digital Output Relay Module

1/0O Circuit Diagram

DO EE Relay (SPST) - Typical Output.Circuit
12v

A K&
= n
Back Indication I T . ® cowm
+—o—" o u S NO

hQ) &
K
P

-@I Output Circuit

v © "
e T O cowm
o . © NO

DO Reset Control
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Digital Output Relay Module

DO EE Relay (SPDT) - Typical Output Circuit
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Digital Output Relay Module

Module Block Diagram
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16 DO

Digital Output Relay Module

I
o 12 V DO (User Controlled)
I

u

0

9

dq

| 12V
Vr—:—O
L__ -

Back

R | NO1 Indication

< 2 ! comi '/“‘/"" — Vr

~_3 1 No2

-~ ] -
~_4 . CoM2

-~ ]

< 5 | NO3

> -
<_6 | COM3 i

> -

> 7 | NO4 i
> 8 | COM4

~_ 9, NO5

rd

< 10 | COMS5

-~ I -
Back <
i~ 11 | NOB . Indication
|>.12 . COMB - p-d-- A Sl
I I
' 513 | NCB Y (/(
|5 14 1 NO7
] - (
1515 | COM? bl
516 | NC7 7
| 17 1+ NO8 €
' 18 cowms v <® -

Back
Indieation

Q

N

Bus

u
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COM13

E—— Back
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535 | COM15
1,36 | NC15
>0
i 537 ' NO16
| 538 | COM16
| ~.39 i NC16
-

' Bnbe Protective Ground
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Connection Charts

8 DO

Digital Output Relay Module

16 DO

Pin  Function

Pin Function

Pin  Function

Pin  Function

1 NOI 11 NO6 1 Nol 21 NQY

2 COMI 12 COMS§ 2 COMI 22 CON9_

3 NO2 13 NC6 3 NO2 3 (Sole,

4 COM2 14 NO7 4 coM2,. AN\ COMIGD
5 NO3 15  Ccom7 5 NO. \xk NojT”

6 COM3 16 NC7 6  COM3 \\26 “\COMII

7 NO4 17 NO8 7 (N4 S NOI2

§ COM4 18 COMS 8 28 (COMI2

9 NO5 19 NC8 NQ&) ) Q\{Q\}x

10 COM5 20 PGNDI

&

&@%Bm 2

NO6

29
coMs 30\ \eoM13
N3

NO14

pg(@ (032 CoMI4

33 NCl4
34 NOIS

1@?001\/17 35 COMIS
NC7 36 NCIS
17 NO8 37 NOI6
18 COM8 38 COMI6
19 NC8 39 NCI6
20 PGNDI 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 @PST
16 DO: 6 X Form C (SPDT) and 10 X F91:91 A@

Contact Voltage Ratings Max. 60 V DC or 30 V AC RMS (42«

Contact Power Ratings ~ 2A @ 30 V DC, 0.6A @ 60V DC or 0.6A\@@V&(res1stlve load)

Relay Back Indication Contact position - hardware @dication
DO Frequency Max. 10 Hz \\_%;\\ A
Diagnostic LEDs LED per each output stgtu&\modu\e\\emg))LED

N
User Connection 2 or 4 Terminal W&WI /Pitch), Ma@&n\?ﬁXWG

Cable and TB Holder 20 or 40 Wire MMM Blockm connector, 26 AWG

Fail State Configurable k&a} WPU ;agg\@% Qﬁﬁ or ‘last value’

All Relays Disable/Enable Selectaﬁ(@é@ﬁ%ntro&gﬁ@nﬁhe/ power supply

Module Replacement /@@@Iﬁg@ent - Wﬂ\i\g\&mction/insenion under voltage

Output Isolation Betweenh bpen contacts:

contact V,
contact
Insulation Insiilafion resi nc@oo MQ @ 500 V DC per I[EC60255-5,
Insulatiorki 175 kV per IEC60255-5
Opera <Volt IO.W and 3.3 V DC (from the motherboard connector)

37mmW x225mmH x 180 mm D
(1.5"Wx8.7"Hx 7.1" D)

{W @pendix D: ACE3600 Maximum Power Ratings.

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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8 DIGITAL OUTPUT SBO RELAY MODULE

General Description

The 8 DO Select Before Operate (SBO) Relay modules have Electrically Energized (EE) 2
Form A relay outputs. The modules are supported by ACE3600 firmware 0 and above.
The 8 DO SBO module is used to ensure that the correct DO has %een selecte ore actually
activating the relay.

Each DO in the module has two relays. When the module 1
s are selected.
“Check Select”.)

ontrolled source (controlled by the jumper
main power supply is switched to OFF,
la ardless the status of the Operate signal.

ect Before Operate DOs in the ACE3600 1/Os
atures manual.
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8 Digital Output SBO Relay Module

=)

SBO Relay Module front panel.

Figure 11-2 provides a degail

AR FEFEERRERE —(EERREREEeE [FREEEEEER ,asw

Figure 11-2 ACE3600 8DO SBO Relay Module — Front Panel
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8 Digital Output SBO Relay Module

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.

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 default in th
power to the relays is provided from the power supply via a dedicated pow
controlled from the “12V DO” input (TB located on the power supply mecd

frame in a daisy-
chain manner, or directly to the main power supply. In this ca e 12¥ DO control on the
main power supply can control all DO EE relays/in-the at were configured by dip
switch for 12V DO. This enables the user to in '1 DO EE relays in the entire RTU simply

by removing the plug from the 12V DO control inthe nypower su
information, see the I/O Expansion and Expansion Poyxe

The user program can monitor the r
module’s relays are inhibited, any mi

state is ignored.
Module Configuratio@

the 2-pin TB i3“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 is not controlled.
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8 Digital Output SBO Relay Module

b. ON- 12V is controlled and exists.
c. Blinking - 12V is controlled and does not exist.

A dual selector dip switch (S3) on the DO Relay module has 4 selectable positions as described
in the following table:

Table 11-1 DO Relay Module- Dip Switch Settings

S3 S3 Configuration mode

Sw1 SW 2

OFF OFF 12V — Relay inhibiting disabled )

ON OFF Software selectable — inhibitinzcg/@ek@s\itéeg&xﬁgﬁr;t{on
OFF ON 12V — Relay inhibiting disal

ON ON 12V_DO — Relay inhibiting enable cto&efault)

A\

S
AN @M%@
r@ﬁﬂ%@wit

ch
@hibiting configuration is set using the

\_<
_—

PDV can be used during normal operation to force a value on the output by ignoring the user
rogram value (mask).

D 0 ‘ {‘ d Predefined Value (PDV)
Eact \, ured to KLV or to a PDV (0, 1). This value is executed when the
user program stops or when the module has no communication with the CPU module. Also, the

Reset DO at Startup
Table 11-2 ACE3600 DO Relay Module Software Configurable Features

Parameter Selection Default Setup | Per Module/ Parameter
Input Setup Location
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8 Digital Output SBO Relay Module

Parameter Selection Default Setup | Per Module/ Parameter
Input Setup Location

DO Keep Last KLV/PDV PDV =0 Output Application

Value & Pre PDV=0/1 Programmer 1/O

Defined Value link table

DO Mask No /Yes No Output Application
Programmer 1/0
ink table

/\R
Relay Inhibiting | 12V DO 12V DO Module .\ ite
(SW selectable) | (Enabled)/ 12V (Enabled) confrguration
(Disabled)
Sleep Mode
Each DO module can be switched by the user prograz ¢ep Mode, eep Mode, the
module is not functioning and the power consumptio imized

QS

In the event of module failure, ths fR. This event is registered by
the CPU in the Error Logg 1s 18 als@vAdsible to the user program.
The DO module ingthe STS Hardware Test utility. This test

verifies that th 9 “\o dule configuration and shows the actual

value of each

odules, see the Configuring a Site section and the
of the ACE3600 STS User Guide.
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8 Digital Output SBO Relay Module

1/0O Circuit Diagram

DO SBO EE Relay (SPST) -Typical Output Circuit

12V Control i

o A i
Back Indication A Oﬁ _____ ““g ___ X & XQ o

+——0—"

U

Back Indication ‘ \ m
Logical AND 1 ol N
inFGPA  |— I

Back Indication B

Check Select @

INSNGO
&

7L ee
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8 Digital Output SBO Relay Module

Module Block Diagram

i 12v
VO ao N Lo L o L 12V DO (User Controlad)

............ Back
P i o | ___Indication -
‘(’ 'fl' = \r
> 2. COMIA | -3 D Vi
Back
3! NO1B L, Indication —
'/"'r’"'-- = Vr
>4 COMIB |
: v [T

Back

> 5/ NOZA L Indication
> COM2A _}L“'/““D— r
v
Back
S T.Noe | Indication ———

T D_ »

v
yoo!
> 10 _PGND1_ o protective Ground Q
............. Hack
PO ok — Indication
> 12 COM3A ._..‘/“'/““D:W 3
. 24
v
Back
5 13! NO3B intication 4 b

Maodule
opfrol

i

%D,

i

)
7>

> 34 comra .'f{“"‘““D—W
v
Back
>a35iNoBA | _Indication | |
5 36 couaa _‘/---/"-‘D—w
IV =
=3
+ 37 | NOSB ndication |
) A e
Iy =~
o
>4 PGNDY o protective Ground
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Connection Charts

8 Digital Output SBO Relay Module

8 DO SBO

Pin  Function Pin  Function
1 NOIA 21  NOSA
2 COMIA 22  COMS5A
3 NOI1B 23 NO5B
4 COMIB 24 COMS5B <&
5 NO2A 25  NO6A
6 COM2A 26  COM6A &
7 NO2B 27  NO6B
8 COM2B 28 COM6B
9 29
10 PGND 30  PGND @
11  NO3A 31 NO7A % @
12 COM3A 32 COM7A~_
13 NO3B 33 No715&§
14 COM3B 34 é@\p\
15 Now 35U NGA )
16 COM4§< 36 \Q\&MSA %
17 NO4B 37 >1}1

8 ((COM4B Mcog@g\

CNW

40

QV S
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8 Digital Output SBO Relay Module

8 DO SBO Relay Module Specifications

Total Number of Outputs

8 EE relay outputs

Output Arrangement

8 DO : 2 X Form A (SPST) - (two Normally Open contacts per DO)

Contact Voltage Ratings

Max. 60 V DC or 30 V AC RMS (42.4 V peak).

Contact Power Ratings

2A @ 30 V DC, 0.6A @ 60V DC or 0.6A @ 30V Ac/g@i@qe load)

Relay Back Indication Contact Back Indication: Indicating Contact p&itio

Relay Select Back Indicating relay selection before relay acti at@ w)\)
Indication /?

DO Frequency Max. 10 Hz

Diagnostic LEDs LED per each output status, 1 ¢ error LEDyControlled DO LED

Controlled DO LED states:

a. OFF - 12V is not controlled. @
b. ON - 12V is cont dand g
c. Blinking - ]<2\V1 onfrolled and doesn exi

User Connection

4 Terminal Blocks{(@\%\w Max1m|&&{l M G

Cable and TB Holder 40 Wire Cabl{ @\f\\m\rﬂal Block ({okd r eonnector, 26 AWG
Fail State Conﬁgu{afb}\g‘e&lg&@@n CI/’Q@:MH or ‘last value’

All Relays Disable/Enable

Sel@@b\ﬁeip/g/ mglsﬁ[e/coyi@ﬁc@%\\t{the power supply

Module Replacement ( f\/ Hot s}v%\reBl‘aee/ ent Q%{Qﬁ@ctraction/insertion under voltage

Output Isolation Betwe \&n co
twegen contact 5 kV,
Be n cogt\&{set B
Insulatio Tnsulatiofesistanse 100 MQ @ 500 V DC per IEC60255-5,
Insu(@ pulse 1.5 kV per I[EC60255-5
O/pe/rTa\tmgNtage\\ IW}DC and 3.3 V DC (from the motherboard connector)

@%o Appendix D: ACE3600 Maximum Power Ratings.

R Copram

37mmWx225mmH x 180 mm D
(1.5"Wx87"Hx 7.1" D)

Weight

8 DO : approx. 0.29 Kg (0.64 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 1 tputs. Each output
is switched by a relay.

There are two types of DO relays:

e Electrically Energized (EE) - the outputs return to the
off or module failure.

case of power

e Magnetically Latched (ML) - Relay outputs are magnetica
their state in case of power off or module fai

The following DO relays modules are available: .

e 12 DO EE Relay 120/230V 3A @

e 12 DO ML Relay 120/230V 3A % @

For a description of I/O module c ocat gs&

module features, see the I/O Mo
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Digital Output Relay 120/230V Module

UCAARA R e

CALCRARANRY

B B (E o o [~ o o (o (o o [

WY LA R EEARR

Figure elay Module — General View

Figure 10-2 provides a detailed’'view @3600 High Voltage DO Relay Module front
panel,
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Digital Output Relay 120/230V Module

@

[0

05 (2 (8 0o 0= 08 D= 0= 0D~ 0= 0= 0403

ekl |ElElelElEEEEEe
/> &

o) [

=D
Figure 10-2 ACE3600\Ni @ 0e 12 DO M@o t Panel
fall o%l@hrough 12) are normally open
clay is\monito a@gﬁdule logic, using a back indication
srekdy’s seco% t set. Any contradiction between the

indication signa ported to the CPU and is available to the

In the High Voltage 12 DO mod
(NO) “Form A”.

e k&h odels.) When the input’s terminals are shorted, the relays are
atromal. When thexyput’s terminals are open, the relays are inhibited (EE relays in 0
position.)

L relays cannot be inhibited.

Note: In systems with I/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 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. For more
information, see the I/O Expansion and Expansion Power Supply Module chapters below.

10-3



Digital Output Relay 120/230V Module

The user program can monitor the relay inhibiting status and act accordingly. Also, when the
module’s relays are inhibited, any mismatch between the relay position and the output logical
state is ignored.

Module Configuration

Relay Inhibiting for EE Relays

A dual selector'dip s i%

When the dip switch on EE relays is set to 12V D
12V DO Control connector on the fr a

(see Power Supply Module chapter &
When the 2-pin TB is unplugged fro
maintenance), power is not supplied via
the relays are disabled. The 12¥BQ affects-a
programmed to work fro @D and not the (

Q}X\%)

ion of the 2-pin
er supply module

EE relays that are progran disconnect when

12V DO power is shut a not be@% this state.
ML relays canno @
3 EE odule has four selectable positions as

described in the \following t

Table ¥0*1 DO

M le- Dip Qwi ttings

S3
SW

iy ratiop mode

S3
%W 2

o

OFF CDO _ Relay inhibiting enabled
\&T y g

T Torr

%ﬁtware selectable — inhibiting is set in site configuration

<o

ON \ \>12V_DO — Relay inhibiting enabled

ON

ON 12 V — (factory default) Relay inhibiting disabled
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Digital Output Relay 120/230V Module

440
N O

Figure 10-3 12V DO Dip Switch

When S3 is set to Software Selectable mode, the inhibiting
module configuration in the STS Site Configuration (see

1) Ifthe 2-pin TB is plugged into the 12V DO Cont
module, unplug it.

2) Remove the DO module from the

3) Carefully remove the plastic wta
DO module board.

4) Set the S3 dip switch to(t]
legend in Table 10-

5) Replace th 0
Replace the 2-pin TB

LV or to a PDV (0, 1). This value is executed when the
odule has no communication with the CPU module. Also, the

O at Startup

It is possible to configure the module to reset all the ML relays positions on startup. This is 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
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Digital Output Relay 120/230V Module

Defined Value link table

DO Mask No /Yes No Output Application
Programmer 1/O
link table

Reset DO at Disable/Enable Disable Module Site

Startup configuration

Relay Inhibiting | Disable/Enable Disable Module

(SW selectable) gs\so\A uration

Sleep Mode

to Sleep Mode. In Sleep
inimized.

Each High Voltage DO module can be switched by the user pro
Mode, the module is not functioning and the poy

In the event of module failure, the mi it. event is registered by
the CPU in the Error Logger. Module is the user program.

2 : ts the module configuration and
oto’change the High Voltage DO’s

0 module to Freeze Mode. In this mode, the
ad at the time they were frozen. Freeze mode
he user program is running.

the las

o%age DO modules, see the Configuring a Site section
tion 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

Back Indication

\ Output Circuit

NO

© o

o

DO Reset Control
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Digital Output Relay 120/230V Module

Module Block Diagram

| ol 12V
| |
Vrﬂ—O/(O) | 12 V DO (User Controlled)
|

|rmmmmm———

1 Back Indication

O -
2 NO1 g{ -------- D— VI

v = Q
3 -
4 NO2 B
> 51

}
D)

NO3 -

NO4 @\ @@
0|

@/\) 2 b% S

N RN

Module Bus

Control Interface

o
l

)

Y
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Connection Charts

Pin  Function

Digital Output Relay 120/230V Module

—

Pin  Function
21
NO9
22
23 &
NO10
24
25 Not used
26 Not used
27
NOl11
28
29
NO1
30 Q

NO1
2
3
NO2
4
5 Not used
6 Not used
7
NO3
8
9
NO4
10
11
NOS5
12
13
NO6
14 S
15 Not useéi
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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 Form A

Contact Power Ratings

3A @250V AC,3A @30V DC,or 0.20A @ 125 V\D\\G\(resistive load)

Minimum Contact Load
Current

Maximum Switching Current

10.0 mA @+5.00 V DC @(\b
N

3.00 A

Relay Back Indication Contact position - hardware back%d%a\tj\'({n
DO Frequency Max. 10 Hz (resistive loa%
Diagnostic LEDs LED per each output statu\s\,\moh error LED

User Connection

3 Terminal Blocks (5.00mm plw%ﬂmur@@\\\&w@

Cable and TB Holder 30 Wire Cable.withTerininal Block Holdef(conndtior, 20 AWG
Fail State Configurable r&é\WU fail: dgo\ﬁ%\e)r/zlast value’

All Relays Disable/Enable

Selectable éé\/m\cg\ul\i\zyntrolle tl@ power supply

Module Replacement

o oo ol

on/insertion under voltage

Output Isolation g{tpp‘g and mg /d\&é\\gw kV per IEC60255-5

Insulation iStanc 500 V DC per IEC60255-5,
Ins@g 1mpulsé§\k EC60255-5

Operating Volta}ge? W—)ﬁ A" DCQ\E%\ DC +10% (from the motherboard connector)

Power Consurgx{@n

Refer to %@@{1@ ACE3600 Maximum Power Ratings.

Dimens/io(—m

37®W\BmmH x 180 mm D (1.5"Wx 8.7"Hx 7.1" D)

Weight

RRroX, 0423 kg (0.90 Ibs)

%\/ Nemﬁcatlons subject to change without notice.
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ANALOG INPUT MODULE

General Description

The Analog Input (AI) modules have 8 or 16 inputs. The modules sample and convert analog
data into digital format and transfer the digital data to the CPU module.

The following modules are available: S
e 8 Al £20 mA (supports 4-20 mA)
e 16 Al £20 mA (supports 4-20 mA) &

e 8 Al 5V (supports 0-5 V and 1-5 V)

e 16 Al £5 V (supports 0-5 V and 1-5 V)

internal circuits. The modules are fu
field.

The measured values are digitall
the filtering frequency per m

The measured values ca
calculating the i

(samples). Th
level chosen, t

e UF - indicates Underflow when lit

e OF - indicates Overflow when lit

For a description of I/O module construction, location, LEDs, TB holder, and other common
I/0 module features, see the I/O 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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Analog Input Module

16 Al Module
— General View

ont panel.

FERERRRRRE (FHRREERRRRR)

[FERERERRER] mmmmmmmmwm@
IR

DD DI PD0 VPP P EIIDDT 0 ]

U

|

16 Al Module

Figure 12-2 ACE3600 Al Module — Front Panel

8 Al Module
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Analog Input Module
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@ver
can be set to 1, 2, 4, 8, 16, 32, 64,128 samples.

inputs. It

Change Of State (COS) Delta

This parameter sets a delta value to each input. This enables the\ser application program to
get an indication when the input value change i r@ han + delta

O

ts (refer t value representation

be sele are; F20 mA (default) and 4-20

Input Range

This parameter sets the overflow an
below.)

In the current input modules, the [
mA.

In voltage input moduleg; the\rangesthat-Can beSgle e + 5V (default), 0-5 Vand 1-5 V.

def e (PDV)
t V. This value is shown to the user application
Jul\failure. The predefined value can also be used during

Wt iasks the actual input value. In this case the user
instead of the actual input value.

In systéms with both ACE3600 RTUs and legacy (MOSCAD/MOSCAD-L) RTUs, some
MOSCAD/MOSCAD-L applications can be upgraded to ACE3600 without modifying the
veferences to analog values in the applications (‘C’ or ladder). The I/O Legacy Resolution STS
advanced parameter sets the Analog I/O 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.

Al Module Configuration Options

The Al module features which can be configured are listed in the table below. Some parameters
are per module and some are per input.
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Analog Input Module

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) \Qnﬁguration
Input Range | Current: £20 mA/ Current: £20 mA | Magule ite
4-20 mA 0 ration
=
Voltage: 45 v/o-sy/ | Voltage: £V 5
1-5V
COS Delta value 0 (disabled) ut Application
Programmer 1/O
@ link table
KLV & PDV | KLV/PDV KLV \—Q/ Input Application
_ WProgrammer I/0
PDV=value (> ((@ link table
Mask No /Yes w an Application
Programmer 1/O
@ @ O link table

Y QY

ed by the u ication program to Sleep Mode. In Sleep
ction andxth consumption is minimized. During Sleep

redefined values for each 1/O.

Sleep Mode

4

e I/O module ERR LED will be lit. The event is registered
Al Module failure status is also visible to the user application

on to the ERR DED, the module includes an Underflow (UDF) and Overflow (OVF)
LED for each input.

When the UDF LED is lit, it indicates that the signal level in the corresponding input is below
the nominal range.

* When the OVF LED is lit, this indicates that the signal level in the corresponding Al is above
the nominal range.

« If both the UDF and OVF LEDs of the same channel are lit, 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 module 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.
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Analog Input Module

In the 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 Decimal Value | Input Current Indica(\&\\

current inputs
<-32256 <-20.16mA | Underflow EEDON |

232000 20 mA Q
0 0 mA ate

32000 +20 mA t“’e)
> 32256 > +20 15A w LED ON

N .
In 4 -20 mA Decimal Value Input Cu@ Indj b%
current inputs /\ RN

<6144 \b \384mA | yadefloy) LED ON
6400~ [\ A | \J)

\é / \\v}\) 0 rp(:ég\/éa%d range (no LED
NETT NN )

& 32256)) | > 20:08wmA> | Overflow LED ON

\ Y

Ir%/ curré%yej\\al Valu§< Voltage Indication
iputs

< &&g <5.04V | Underflow LED ON

\\ N\ 0 ov Rated range (no LED
"/ 32000 w5y | ctive)
> 32256 >4+5.04V Overflow LED ON
In0 —.5 \% Decimal Value Input Voltage Indication
current inputs
<-256 <-0.04V Underflow LED ON
0 ov Rated range (no LED
32000 w5y | actve)
> 32256 >+5.04V Overflow LED ON
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Analog Input Module

In1 -_5 Vv Decimal Value Input Voltage Indication
current inputs
<6144 <096V Underflow LED ON
6400 1V Rated range (no LED
32000 L5y | Active)
> 32256 >5.04V Overflow L]}D\\QN

@&\%}
<@

e
G

<

&
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Analog Input Module

I/O Circuit Diagram

Al £20 mA - Typical Input Circuit

i @&W@
I m%@ .

Channel Select — -----.
yp| .m ut Clrcwt

51: O AN+

510

— A

AVAVAY ; © AN-

Channel Select e
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Analog Input Module

Module Block Diagram

8 Al

Front -end 12V '
Floating Voltage ™ [-—=

LAll- Ch.1 |

Al2- Ch.2 B &AF Q
| Al3+ k’ré?é\si

|

Y

Y

'AI3- Ch.3 =

8 Al4 Ch. 4

Bus

A Interface
N

o

ontrol. |=—

Protective Ground

)

O
G

A

1 | i ol ] i o

ol 0
Y
7o) /@

Ch.Ref

PS Ind.
12V

24y
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16 Al

Front-end o |

Floating Voltages

Ch. 1

Ch. 2

Ch.3

.............

Ch. 4

)

12V

Analog Input Module

Va

PSing&
12

o
)

0

S 121 A5 Ch.5
N 13| Al6+

S 14 Al6- Ch.6

|

> 15 A7+

&2 o7\
> 171 Alg+

S 18 | Al8 \>ﬁf\{’\\9\

[

.23 | Al

4_|_AI10-

<$.25 | Al11+

NXNCK>10

N

6 | AT

Ch. 11

;\2)7 AR

Ch. 12

228 | ARQ
-~ ] \

I
| I_GND

..............

| Al13+

Protective Ground

Al13-

Ch. 13

All4+

Al14-

Ch. 14

Al15+

Al15-

Ch. 15

Al16+

| AI16 -

Ch. 16

%r S;g:i?llg
A

A
(@
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Connection Charts

Analog Input Module

8 Al 1 6 Al
Pin  Function Pin  Function Pin  Function Pin  Function
1 All+ 11 A5+ 1 All+ 21 AI9+
2 All- 12 AI5- 2 All- 22 QIQ—
3 AR+ 13 Al6+ 3 AT 23 Algn
4 Al2- 14 Al6- 4 Al2- Q4 < @O\
5 A3+ 15 Al7+ 5 AlI3+ (@ Al @P
6  AD- 16 Al7- 6 AR Al
7 Al4+ 17 AI+ 7 Al4+ 27 112+
8 Al4- 18 Al8- 8 (m 4- \2§ All12-
9 PGND 19  +24V 9 29 /\((QND
10 PGND 20 24V

All4-
N\ Al + 35 AllS+
1@)3/&17- 36 All5-
N}? Al8+ 37 All6+
@ 18 AS- 38 All6-
19 +24V 39
20 -24V 40
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I/O Connection Diagram

The diagram below describes the connection of two-wire and four-wire current
sensors/transmitters to the Analog Input module.

The diagram below
fin on the

the 24V PS pl

Analog Input Module

>

Al Module
+ " Shield .
4 Wire AN Z\ »A@(lnpu
Current / / /
Sensor [~ . T P Al AiDRutX) <
Al Module
ield
2 Wire Lt ﬁq pzam p|A S
Current Yz)\ / ~
Sensor @ AN T\/\

S

@put X)
<

Al Module

+24V (Plug-in PS)

+ @ %hielded Wire
i /™ /N
e ) P Al+ (input
Se& N \w4 \ P(Al - (input x)
P COM (common)
Al Module
Shielded Wire

2 Wire |- [~ 7\ Al+ (input x)
Current ( ) .
Samser — — +24V (Plug-in PS)

1
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Analog Input Module

Al Module Specifications

Total Number of Inputs

8 AL £20 mA (4-20 mA)
16 AI 20 mA (4-20 mA)
8 AI£5V (0-5V, 1-5 V)

16 AI£5V (0-5V, 1-5 V)

Input Configuration

Isolated (floating) analog inputs

A to D Resolution

16 bit (including sign)

Input Accuracy

+0.1% of full scale @ -40°C to +70°C ((

Input Sampling Time

10 mSec @ 50 Hz filtering; 8.33 y@eg@%@z&@e}hﬁ

Smoothing

Selectable input averaging:1 ,;4,\ 1 6,3)}&4\1 2\8§3@3

Permitted Potential Between
Inputs

mples (x10 mS)
75 VDC, 60 V AC (RMS)

Input Impedance

Crosstalk Rejection

+20 mA input: Rin < @
+5 V input: Rin> 1 M RN

Better than 80 dﬁb{tweenw of inpy

Temperature Stability 25 PPM/°Q Q( &&\\
Interference Suppression Selectable z filtering, N
Com exejectror > 1 ,
Differ e rejection=
24 V DC Output 1’1 WSOI \@1‘/ g-in Power Supply (one in 8 DI,
¢ 6@
Diagnostic LEDs ED per each input status, Module error
24V Pl —i ED
e mod and Underflow levels can be configured to:
rrenf in mA /4-20 mA
Volt@g\ put +5V/0-5V/I-5V
User Co &Q%mal Blocks (3.5mm pitch), Maximum 18 AWG

aection
Cable @{TB ImQr

W\&Vlre Cable with TB Holder connector, 26 AWG

Vil Roplacemel

wap replacement— module extraction/insertion under voltage

t Isﬁlétion

N\ T’5 kV RMS between input and module logic, per IEC60255-5

Inpht\\l/@lation

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

Operati}@/oltage

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

37mm W x 225 mm H x 180 mm D, (1.5" Wx 8.7"Hx 7.1" D)

Weight

8 Al : approx.032 Kg (0.71 Lb)
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 analog ou 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 in<§ustry ang oltage
output. Only one of the outputs can be enabled in a particular chaihng] -\ejthe

voltage.

The module’s digital to analog converter resolution is 1 The log\Qutput channels are
optically isolated from the module internal logic circuits? Thexmodules.axe fully calibrated and
can be tested and recalibrated in the field.

status of each output for voltage/current. See Modu
LEDs behavior.

For a description of I/O module con
module features, see the I/O Module

For details on specific AO paramtersat
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Analog Output Module

Figure 13-1 provides a general view of the ACE3600 AO module.
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Analog Output Module

Figure 13-2 provides a detailed view of the AO module front panel.
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IO
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voltage or current according to the output type. The values for voltage are 0 to 10 V and the
values for current are 0 to 20 mA. See Module Status and Diagnostics for details.
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Analog Output Module

The AO module value representation is as follows:

In 0-20 mA current Decimal Value Output
outputs Current
0 0
4000 5 mA
8000 10 mA
16000 20 mA
In 0- 10 V voltage Decimal Value Output
outputs VoItag;e>
0 0
4000 25V
ow (Y

AO Calibration

TR ()
\/Q@@

n be ed Seither as current (20mA upper
pperlimit a lower limit). Default upper and
AT the fadto Module Status and Diagnostics for

0>

nd)Pred ue (PDV)

a
n be configured

The upper and lower limits of
limit and 4mA lower limit)
lower calibration limits
details.

\

V oisto a PDV. This value is maintained in the event of
failure with the CPU.

used during normal operation to force a value that masks the

{esolution Parameter

[n 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 STS
advanced parameter sets the Analog I/O 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

The AO module features which can be configured are listed in the table below. Some
parameters are per module and some are per output.

Analog Output Module

Table 13-1 ACE3600 AO Module Configurable Parameters

Parameter | Selection Default setup Per Parameter
Module / tup location
Q‘%tp“@\v\\
AO Type Voltage/Current User Defined O E w
st/User
application
program
AO Value | Voltage - 0to 10V User De b%ut STS HW
Current - 0 to 20 mA Test/User
application
(\%\\/program
AO Voltage - 2to 10V \4 1- 2t0 10V (\% STS HW Test
Calibration | Current - 4 to 20 mA @u ent’- 431}9 20 mA ((
KLV & KLV/PDV @ N “Ouput Application
<
PDV PDV=value % Programmer /0
ﬁ Q link table
>
Mask No /Yes % \I«) 4 Output Application
Programmer 1/O
link table

A
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Module Status and Diagnostics

In the event of AO Module failure, the I/O module ERR LED will be lit. The event is
registered by the CPU in the Error Logger. AO Module failure status is also visible to the user
application program.

Analog Output Module

In addition to the ERR LED, the module includes a voltage output (Vout), ent output
(Iout), and calibration (CAL) LED for each output.

CAL Vout lout Indication \5 //\

On On On Neither output is calibrated. éi M\/

On Off On Tout is uncalibrated.

On On Off Vout is uncalibrated.

Off On On Row value for testing purpose is deﬁ1§>d by the user,
either using HW tes e lication am to send
raw data. @ (\

Off On Off Vout i 1s deﬁ n V e user, elther W test or user
apphca

Off Off On

er HW test or user
app ap

he STS Hardware Test utility. The

1al; shows the type and actual value of each
M /data calibration factors. The AO type can be
thie Hardware Test. To set the output value in
ogram must be stopped or the AO module frozen. To

testy he user application program must be stopped or the
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1/0O Circuit Diagram

12v

Floating
Voltage
Converter

L

Variable
Current source

D/A Control

50Q

= Q—’\/W
>

AO - Typical Output Circuit

330Q

Analog Output Module

T

G\
O
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X

Q%@

g
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>
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>
»
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Analog Output Module

Module Block Diagram

4 AO
Front-end
_Floating Voltage C\ 12%
-t \\ "

'~ 11Vout Voltage
1 >___'|' S EEEEE—
S QiReH |]: Interface | Ch 1 >
5 3ilout Current Jﬁ'
| 5 41PGND! insrac D
| 5EF’GND1 [—Frotective Ground— — Processi
B
| o 6!Vout2 Voltage ii cha '
i 15 Interface : u
> T:Retﬁ E '

> 8 : lout2 Current N
! 9! PGND1 Interface T
: 101 PGNDY l—F’rotectwe Ground— Bus
:. z g # Interface
i Vout3 ‘Voltage
' . Interface Sh\3 \/

IR,

| I_.__
13 out3 L .

>
| o 17iRet3
L -
S
-

'S 141PGND! LtETAG
'« 15.paNp| [ Protective @Aﬁ{

16! Vouts //‘\%m@}&ﬁ
\ Interfa

1

i 1

I 17 1Retd \
1 T

- \
Py

18:|out4 \t\—Curre t '
;;921

otective Ground S
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Connection Charts

Analog Output Module

4 AO
Pin  Function Pin  Function
1 Voutl 11 Vout3
2 Retl 12 Ret3
3 Toutl 13 Iout3 <
4 PGND1 14  PGNDI1
5 PGND1 15 PGND1 &
6 Vout2 16 Vout4
7 Ret2 17  Ret4
8 Iout2 18 Iout4
9 PGND1 19  PGNDI @
10 PGNDI 20 P@twg 1\ @

&

N

@@@@

Q

@

<



I/0O Connection Diagram

Current Output wiring

AO Module

Analog Output Module

Shield

— =

Device / ) / /
Load >

& \_“

1

A+

DX

Modul

(N

Voltage Output wiring %

2w

ut

Device / <+ “T) 7
Load - M ( /W // =N

<

O

R
&
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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 +0.1% full scale @ 25°C
Temperature Stability 25 PPM/°C KS

Internal Settling Time

Max. 1.0 msec <Q \UV

Output Load

Voltage: > 1.0 kQ, < 1.0 pf
Current: < 750 Q (internal power’sou

Crosstalk Rejection

Better than 50 dB betweenany pair of o&tp%t\s

Interference Suppression

Common mode rej ection%@O)ih\

Output Protection

Voltage output: short circuit durrent, max. 30
Current output: Noslead volta /22

Diagnostic LEDs

Module erro w e mode LED; € \éode LED,
Calibration L erge ann;a)

User Connection

2 Teminm\@ﬁ)ite ximim 18 AWG

Cable and TB Holder 20 Wire Cable/with BB Holdgreontiedjor, 26 AWG

Module Replacement Hat %(y /1; }gpi‘aéfv)ent— @Wactlon/msertlon under voltage
Isolation o %kwwén outp@ﬁﬁ&lle logic

Insulation ( < Insﬁl\qt'@n resista&%\\l\d@ﬁa @ 500 V DC, per IEC60255-5
Operating Voltage 1038\T13)V D@M DC (from the motherboard connector)

Power Consun}pfio/n Wfér to AQp\pe}B'ggﬁ: ACE3600 Maximum Power Ratings.

Dimensions

37 man Wx 25 mm H x 180 mm D, (1.5" W x 8.7" Hx 7.1" D)

Welgh

APRroX.D29 Kg (0.64 Lb)

Q\) @gcanons subject to change without notice.
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MIXED 1/0 MODULE

General Description

The ACE3600 Mixed I/0 modules include a mixture of Digital Inputs, R 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 AnalogInp +
e 16 Digital Inputs + 4 ML DO Relay Outputs + 4 A 0 mA)

Figure 14-1 provides a general view of the ACE36

7

Figure 14-1 ACE3600 Mixed I/0 Module — General View

Another type of mixed I/O is found 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 1/O Module

Figure 14-2 provides a detailed view of the Mixed I/O module front panel.

=1
)

302 0= 030302 & De0e0~0e =0~ 0 0x0-0 &

0~0:0T3 (08 (0
gm[](; FElEFEEEREE [FEREREERRE  [PEEEREEEEE (e

020700902 070207 > (0aOw0

%de (“wet”) inputs IEC 61131-2
nters. All DIs are optically isolated.

put in response to an input trigger and logical
pendent of the 1/0O scan (refer to the STS

feach relay is monitored by the module logic, by using a
onnected to the relay’s second contact set. Any contradiction
nd the back indication signal, is reported to the CPU and is

In some applications, it is necessary to inhibit relay output operation when attending the site
or safety reasons. In all DO relay modules; it is possible to inhibit all relays per DO module.
hen a module is configured to enable relay inhibiting, the power to the relays is 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, the relays are inhibited (EE
relays in 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 module’s relays are inhibited, any mismatch between the relay position and the
output logical state is ignored.
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Mixed 1/O Module

The Mixed I/0O modules Analog-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. It is possible to test and re-
calibrate the module 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 ac
calculating the running average values of a defined number of converted ana

external devices.

Each analog input has two Status LEDs:
e UF - indicates Underflow when % @
e OF - indicates Overflow whef h Q
Q
al 24V D((floa u;)o lug-in power supply (for
| %EDS, TB holder, and other common

ove. For details on Mixed I/O Module
e Mixed I/O Module Configuration section below.

The Mixed I/O modules su
contact “wetting” or oth

For configuration of the Als, refer to the AI Module chapter.

Sleep Mode

Each Mixed I/O 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.

14-3



Mixed 1/O Module

Module Status and Diagnostics

In the event of Mixed I/O Module failure, the ERR LED will be lit. This event is registered by
the CPU in the Error Logger. DI Module failure status is also visible to the user application
program.

The Mixed I/O module can be diagnosed and monitored using the STS Hardware Test utility.

For Hardware Test of the DIs, refer to the DI Module chapter.
For Hardware Test of the DOs, refer to the DO/DI FET Module %DO Re

) chapter.

For Hardware Test of the Als, refer to the Al Module chapte
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Module Block Diagram

Mixed I/O
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Connection Charts

Mixed 1/O Module

Mixed 1/O
Pin  Function Pin  Function

1 DIl 21  CcoMl

2 DI2 22 NCI

3 DI3 23 NO2

4 DI4 24 COM2 &

5 DI5 25 NC2

6 DI6 26  NO3 &

7 DI7 27  COM3

8 DI8 28 NC3

9 DI9 29  NO4

10  DIIO 30  COM4 @
11 DIl 31 NC4 % @

12 DII2 32 A11+

13 DII3 33 AIl

14  DIl4

5o dsw@

16 DII6 (( 36 \&Q %

17 >§\13-

;A}V—F

18 ((COM]

\58\/AI4+
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Mixed 1/O Module

Mixed 1I/0O Module Specifications

Total Number of Inputs / 16 Digital Inputs + 4 EE Relay Outputs + 4 Analog Inputs
Outputs (£20 mA)

16 Digital Inputs + 4 ML Relay Outputs + 4 Analog Inputs

(£20 mA)
I/O Arrangement 1 group of 16 DIs with shared common

4 relay outputs - Form C S

4 isolated analog inputs N
DI Counter Inputs The first 12 inputs can be configured-a, fa%lm&w)
DI Frequency 0-1KHz

DI Fast Counter Frequency 0 - 5 KHz, minimum pulse»&i@h 100 uS

DI Max. DC Voltage Max. 40 V DC K& 3\,\

DI “ON” DC Voltage Range  +11 to +30 V DC, -30 to - I\Vﬂﬁ\\ A(‘%

DI “OFF” DC Voltage Range -5 to +5 V DC f(\\ (O

DI Current 6-10 mA \ @\))

Fast Capture Resolution 1 mS (Inte@Wf s;qt@\ \)

Event Time Tagging 1 mS @ ange
Resolution

DI Filtering P @Q , pro %’1 0.2 mSec steps)

DI Counter Filtering 0to 5 mS (progra 0.05 mSec steps for inputs configured as
hlgl’@\p cou x

DO Contact Volggé Ratings ""-Ma%/60 V.DC 030 AC RMS (42.4 V peak).

DO Contact Po Ratings 2A @30 ,0.6A @ 60V DC or 0.6A @ 30V AC
(resigth

DO Re&x\]%ack I\Q\Q\t@l @t&\t\pﬁsmon hardware back indication

5@@?@&\@\ ) ) Mgurable relay state on CPU fail: On, Off or ‘last value’

)a{tmn 16'Bit (including sign)

Al Accuracy +0.1% of full scale @ -40°C to +70°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 75 V DC, 60 V AC (RMS)

Als

Al Impedance Rin <250 Q

Al Crosstalk Rejection Better than 80 dB between any pair of inputs
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Mixed 1/O Module

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 (AI)

Al Overflow and Underflow levels can be configure
Current inputs: £20mA / 4-20 mA
Voltage inputs: £5 V/ 0-5 V /1-5 \Q

24 V DC Output

Supports one isolated 24V A plug-iryyetg@%\@«wﬁﬁ

User Connection

4 Terminal Blocks (3.5mm pitch@d\a\%&kmunk\kﬁ\A%

Cable and TB Holder

40 wire cable with Terminal Block Hol&i@nn&%r, 26 AWG

Module Replacement

Hot swap replacement— n(o@ﬂ%xtraction/iﬁ@rtion under voltage

Input / Output Isolation

between outp

\\
AL 1.5 KV beéfvesn inpGtand module pgg; 60255-5

Input Insulation

Insulation resistance-100:M0/@ 500 V DE pér [EC60255-5

Operating Voltage

10.8-16 V bc/;@\},\%c ((ﬁﬁ}n\&{g/e jqﬁ}therboard connector)

Power Consumption

Rg&e{@}e}\@' ACE}B\@Y@dmum Power Ratings.

Dimensions ((b %@H R \&\}1 D

Weight

Aprox0.31 KEN068 D)
N

S . .
Spe subject to change without notice.
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MIXED ANALOG MODULE

General Description

The ACE3600 Mixed Analog modules include a mixture of Analog Inpu d Analog Outputs
on the same module.
The available Mixed Analog modules are: &

e 4 Analog Outputs + 8 Analog Inputs (20 mA) (suppopts4-

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.

\ [EEFEEEERE

ﬁ— B RPRERERFRFRERFEREE ko BEE FEE O00E
= —

=g

C} /> <

For a description of the Als i

Mixed/A nalo le see the Analog Input Module
chapter. For a descripti i S\i modules, see the Analog Output
Module chapte
The Mixed An g modul port V DC floating plug-in power supply to

power gxgernal

Analog Module Configuration
or 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

Module Status and Diagnostics

In the event of Mixed Analog Module failure, the ERR LED will be lit. This event is registered
by the CPU in the Error Logger. Al Module failure status is also visible to the user application
program.

The Mixed Analog module 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 Module chapter. \

&
R
G

<

&
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Module Block Diagram
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Mixed Analog Module

Connection Charts

4AOIBAI
Pin  Function Pin  Function
1 Voutl 21 All+
2 Retl 2 All-
3 Toutl+ 23 AR+ S
4  PGNDI 24 A-
5  PGNDI 25 AI3+ &
6 Vout2 26 Al3-
7 Re2 27 Al4+
8 lout2 28 Al4-
9  PGNDI 29 PGND2 @
10  PGNDI 30 P@gé\% @
11 Voud 31 AISR) @
12 Ret3 2 (AN D % S
B lous g@\}.ﬁ@y Q
14 PGNDI_— (30 ALY Q
15 PGNDI [ \\gs\ Al7+ @
16 ygum
et4 37 Q@m

PBRD] W 2w
Qi 3
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Mixed Analog Module

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/O Arrangement AO - each channel can be connected as 0-2 or 0-10 V,
Al - Isolated (floating) analog inputs

AO D to A Resolution 14 bit =N

AO Accuracy +0.1% full scale @ 25°C U /m

AO Temperature Stability 25 PPM/°C §< Y

AO Internal Settling Time Max. 1.0 msec

AO Load Voltage: > 1.0 kQ, < 1.0 puf
Current: < 750 Q (ﬂtemal powersupply)

AO Crosstalk Rejection Better than 50 dB Be\ i@y pair of outputs

AO Interference Suppression Common mode rejectloh\i 6() E;B Q((\\

AO Voltage Output Protection Short circuit, ion, MO \%}> operating channels
remain nctional) (~

AO Current Output No-load Voltage Mam N

)
AO Isolation 1.5 %&}}Wmut /%&\@&dﬁ@loglc

AO Insulation ( @}twﬁancmﬁwo V DC per IEC60255-5

Al A to D Resolution Py §< \@;ncludi

Al Accuracy < ( \‘Ro-l% full&%@?

Al Sampling Tim \\) 1\6 mS filtering
2 8.3%\m 0 Hz filtering

Al Smoothing I&®input averaging: 1, 2, 4, 8, 16, 32, 64 or 128 samples

Pennm\kgoten&g\p\%een IH&W DC, 60 V AC (RMS)

\d{/é N +20 mA input: Rin <250 Q
+5 Vinput: Rin > 1 MQ

Al C\més{alk Rejection Better than 80 dB between any pair of inputs
Al Tempé?ature Stability 25 PPM/°C
Al Interference Suppression Selectable 50 or 60 Hz filtering, common mode rejection > 100

dB, differential mode rejection > 50 dB

24 V DC Output Supports one isolated 24V Plug-in “wetting” power supply
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Mixed Analog Module

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
Voltage inputs: £5 V/0-5V/1-5V

General - Module error LED

Al Input Isolation 1.5 kV between input and module logi(\\> / /\\\5

Al Input Insulation Insulation resistance 100 MQ@ 5 @Q W@ZS 5-5

User Connection 4 Terminal Blocks (3.5rmép/ifs\\ha\Ma&i}mm\}\/8 AWG

Cable and TB Holder 40 wire cable with ;eqinal Bloc&%lglde&onnector, 26 AWG
Module Replacement Hot swap replaceanQtMule extra}t>on/insertion under voltage

Operating Voltage 10.8-16 V DC and 3W(E\§f‘gom the Azﬂé%ard connector)

Power Consumption Refer to Apl%eﬁq\l) ACE360( M\%wer Ratings.

Dimensions 37 mm W 225 H x 180 nfarDLS) W x 8.7" Hx 7.1" D)

Weight Apm\ﬂ\\l&%é Lb)\ )

§ Qﬁt t@%}thout notice.

<

&
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1/0 EXPANSION

General Description

The ACE3600 RTU includes the option of expanding the number of 1/O ules controlled by
a single CPU module on the main frame. The 1/O expansion frames can be ocated with
RTU on the main frame (installed in the same 19” rack or cabine%or di ted i the same
site (up to 50 meters from the main frame.)

the CPU
program

1/0 expansion is based on a 100 Base-T full duplex Ethern
module and the expansion modules. This type of connecti
application to control and monitor the 1/0 modules on t
the same way it controls and monitors the 1/0 modules on the

RS232 port.

1/0 expansion is based on three mo

z e egﬁn frame. It is installed in
agsion frames can be connected
6ron nsion frame, the switch is not

a \nle connected using a combination of

e Expansion LAN Switch:
the main frame in an I/O{mo
through a single expansi
required.) Eight to
two expansion

installed in the I/O expansion frame. It

n rom the power supply on the RTU’s main frame
m’one 1/O expansion frame to another. For more

pansiorPower Supply Module chapter below. This module can

i A ower Supply Module and Backup Battery chapter above.
P i deje: This module is part of the expansion frame. It is installed in the
1/0 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 I/O expansion.
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I/O Expansion

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 CPU3640 on the main frame (Port Eth1.) The expansion power supply on the 1/0
expansion frame is attached via DC cable to the power supply on the main frame. Accessories
such as a mobile radio, battery, and plastic box are attached to a separate optional 19” chassis.

Main Frame Radio/Batt. Chassis
(optional)

Main PS (AC/DC)

CPU3640 >

DC

Cable
Expansion l & !!Eu!i‘ S @
PS «M 1|i\||i}|i» | @
Vodule LN @

—’ B
Figure 1
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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 1/O
expansion frame, in a daisy-chain manner. Accessories such as a mobile ragio, battery, and
plastic box are attached to a separate 19” chassis.

Note that the number of chained frames is limited by the total poﬁ%r and\v

Main Rack Radio/Batt. C%ﬁs
(optional)

NN L

Main PS (AC/DC)
CPU (3640)
Expansion Switch

Communication | L]

Cable <)
DC LAN Cable ﬁ@m @ LAN Cable
Cable
»‘,‘.2‘ AN D SN S

Expansion
PS (DC)
Expansion
Module

IQRACk #2 | 10 Rack #7
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I/O Expansion

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/O expansion frames. See Figure 16-
3.

Main Rack Radio/Batt. Chassis

Main PS (AC/DC)
CPU 3640
Expansion Switch 1

N
Expansion Switch 2

Communication | LAN Cable
Cables LAN Cable
PS (AC)
Expansion
Module -
I/OR (E\#\(
DC
Cable LAN Cable
Expansion
PS (DC)
Expansion
Module

include an expansion module to enable the CPU in the
id control the expansion frame and its 1/O modules. The
th each expansion frame model.

ame, the 1/0 expansion frame can contain 3, 5, 7 or 8 I/O slots. The
ble 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 I/O 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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I/O Expansion

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 1/0
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/
powering up/restarting the main power supply will power-u

er a period of time as a
result of this action. If the expansion frame loses cofripatication with 2 main frame for more
than a certain number of seconds (configurable), it w! i
Expansion Module chapter below. For inf) ion oneanifigurabje .b which may cause

the expansion module to restart, see ke STS User " :]ndle Site
Configuration Parameters.

Status and Dlagnostlcs

s ¥ the expansion module, LAN switch,
by and SW Diagnostics and Loggers, via
the expansmn is not co-located with the main
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EXPANSION MODULE

General Description

The expansion module provides an interface from the CPU module (eithe
expansion LAN switch) on the ACE3600 main frame to the 1/O modules on
frame. This enables the CPU on the main frame to control the 1/Q_mod
frame and process the gathered data.

irectly or via the
expansion

This module is installed in the 1/0 expansion frame in the
connected via dedicated LAN to the RTU’s main frame

)
Ztm

7, |
"
=

Figure 17-1 ACE3600 Expansion Module — General View

The front panel includes status LEDs, expansion address LEDs, communication port LEDs,
two pushbuttons, communication ports and rotary switch. The panel is covered by the module
door.
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Expansion Module

Figure 17-2 provides a detailed view of the expansion module front panel.

Module MPe -
Status — Pushbuttons
LEDs
Frame Number Selector
Rotary Switch
_ <
Port STS1- STS Dj
LEDs —
Exp 1 -
Expan PO
Expansion =Ml @
Address - Q
LEDs L @
Figure 17-2 ACE3600 Expan '}%@ont Pan@

Front Panel

Pushbuttons @
The expansion’module in two % n the front panel, PB1 and PB2.

FrameNumber 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 module includes two on board communication ports:
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Expansion Module

e Exp Ethl (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
STS to perform diagnostics and other STS operations (for distributed 1/0), as if it is
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 S
For information on the cables and connectors, see Connecting the Expansio
and Appendix C.

module, add one Fair-Rite ferrite core (#7683477X01 fi
on each end of the cable, near the connectors. Each core has t

LEDs

The expansion modules include module<sta S, port staﬂ%sl@and expansion address

LEDs. Some of the LEDs are singtesolo eény and some areicolor LEDs (red, green or
orange).

Status LEDS indicate the exp OR XX
na g o
i : : dicia “’ a
- - ﬂ
aR

<

p-(boot), run-time or when there is a
communication port status. The
ith the rotary frame number selector

hexexpansion module (expansion CPU) is shipped from the factory with
Q 0
expansion module 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
xpansion module after power-up/restart and during run-time:
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Expansion Module

———» Expansion module power-up

Is Expansion ID between 1 and 13?

The Expansion module discovers the main
CPU (MCPU) via UDP/IP (broadcast). &
l Expansion
Loader
N

Discovery succeeded-
obtained self and MCPU IP address?

2. Turns off all LEDs and runs the loaded Expansion
3. Auto-recognizes actual 1/0O modules. /\

Loads user files from the MCPU (u
1. Configuration, if such exists

Expansion
Firmware
Image

rm\t%n in the MCPU (using TCP).
tartup).
and starts EMI with the MCPU via TCP.

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.

no

es
y Has the MCPU restarted, or disconnected for

more than fail time (60 seconds)?
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Expansion Module

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 complete the initialization within a

configurable period of time (60 seconds default). After this period of tim&elapses, the main
CPU will operate normally with the connected frames and their I/0 module i
frame that has not completed initialization within that time (e.g. because it nnected later
to the RTU) will be ignored until the next main CPU restart.

Note that after the main CPU starts up, it waits for the expal 0 iplete the

<
on
initialization process. The wait time is derived from the ero an ames
configured in the RTU. After all the expansion frames plet e Imitialization, the
main CPU will continue its system startup. The main CPU wil it 60 seconds (default) for all

expansion frames to connect.

Restart after Firmware Download
and all

A power reset.)
s escribed above.

’i 0 the expansion module

expansion modules will restart (as with cg
Note that the restart includes the timé\o.J

Restart after Configuration D
After a site configurati ynlog e~ain CRU, the CPU will restart and will

Y eted due to failure in startup. Rolling back to the last
RQragan be retrieved from the RTU using the ACE3600 STS Error

If the newly-downloaded configuration has a problem which prevents the expansion module
rom connecting to the main CPU, the expansion module is restarted, and will operate in
Expansion Loader mode. It will restart every two minutes, and be unable to perform
discovery/load image from main CPU. If the site’s I/O configuration includes one or more
frames, a warning is displayed in the main CPU. If no frames were configured for the site, the
main CPU will ignore all Expansion Loader discovery requests.

If the startup succeeds after configuration download but has errors, these errors are reported in
the RTU Error Logger. It is, 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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Expansion Module

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 S

The expansion module constantly exchanges 1/0 data and status dat
the Ethernet Microcode Interface (EMI). The EMI enables

§ e main CPUS lost (e.g. due to main
CPU restart, cable disconnection, etc.) for a configurabteeriod of time ute default), the
again

After the expansion frames have initiali possible to down the RTU a user
program or other user defined files. downloa CPU automatically

updates each expansion module. Note i riain CPU trie ownload a user program or
other files to an expansion module(duping mutialization, expansion module is restarted.

@%m the power supply on the expansion

will shut down in an orderly fashion.
expansion power supply (or 12V low-tier
ewoltage drops below 10.8 V. When the expansion
3600 power supplies, this level is configurable. See
parameter in Appendix A: Site Configuration Parameters

When certain files (e.g. I/0 FPGA, encryption keys, compiled ladder) are downloaded from the
STS to the main CPU, the main CPU will “forward” the files to the expansion modules,

ithout forcing a restart. The main CPU will restart the expansion modules if the “forward”
operation fails for some reason (e.g. temporary loss of communication.)

Module Status and Diagnostics

The module status is indicated on the front panel LED. 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.
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Expansion Module

Module Warnings and 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 all expansion
modules. Green indicates a message, orange indicates a warning, 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 Guid
<

Connecting the Expansion Module

Install the expansion module in the second slot from the1eft

e ex ion frame.

Direct connection: In a system with a single expansiQn frame, connggt the Exp. Eth1 port on
the expansion module directly to the Eth1 port o in CPU, using the crossed Ethernet

cable described below.
Switch connection: @e
X ionfframe (and up t

e Inan RTU with more than o n), connect the Exp.

Ethl port on the expansi t f the Ethe rts Eth2-Eth8 on the
main f . Note: The Eth.1 (M) port on the

expansion LAN switch
expansion LAN switchy r conngctio e main CPU.

ion frames), connect the Exp. Ethl
thernet ports (Eth3-Eth8) on the first

If two switch

o 0.6 meter (Motorola p/n FKN8561A) - This cable is for local connection of the main
CPU to the expansion switch.

e 2 meter (Motorola p/n FKN8562A)
o 3 meter (Motorola p/n FKN8563A)

o 3 meter (Motorola p/n FKN8525A) crossed cable - This cable is for 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 1/0
expansion frame is added, this frame number (also known as frame I1D) 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 psyver sQrce

f ‘- tor. See

3) Using the screwdriver, turn the dial until the arrow pointsto\the desixed frame number.

2) Insert a small flat screwdriver into the groove on the rot
Figure 17-3.

4) Connect the expansion module to a power source

5) When the expansion module is power erify theselect alie number via the four
binary Expansion Address (EX Ds.on the fr
number that will be used when co nicating with the

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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Expansion Module

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 be red, but no error is logged. The invalid number (1-15) will
be reflected in the Expansion Address LEDs.

If the frame number is changed after the Expansion Loader has beg
before the Expansion Image is started, the expansion modyle
the new frame number (assuming it is 1-9/A-D.)

iscovery, but

It is recommended to set the frame numbers in s er e, frame number 1

connected to the expansion LAN switch port
expansion LAN switch port Eth3, etc.)

0 is an illegal frame number and is not
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Pushbutton Functionality

In general, the two pushbuttons on the front panel of the expansion module 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.

Scenario

Trigger

LEDs Test

During run-time, press PB1
for five or more consecutive
seconds (but less than 30).

\e)x i odule
sion frame
and then

Turn LEDs ON

During run-time, press PB1
for one second.

se LEDS%h are currently active
be turned on*for a period of time
iglred in the RTthconfiguration

the 5TS.) O\

Bootstrap

During startup, press
continuously for
seconds.

for diagnos poses only (Error

Log W Diagnostics) or for
d difig new primary image firmware
e ule. (See Module Firmware and
n Modes below.)

The expansio t\hp in diagnostic
<gode. Co n with the RTU is

%ﬂhe bootstrap fails, the four indicator
L

EDs (see LEDs Location in Table 17-2)
will display the failure error in binary
code.
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LLEDs Behavior
The table belo

9,

Expansion Module

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 three times. During
the RAM test, the LED
lit.

LEDs, in binary
17-3.

- To exit/abor test in the middle,
start the the On/Off switch on
ztrﬁe front pa

&
il

escribe

shavior of
Table 17-1 Ex sion Mij?ks;u LED v

y @y
s

n the expansion module.

Desw Status

LE@/gdéme

Power LED

Bicolor reen)

Flashing Red — Power exists; Module FPGA
not loaded.

Green — Power exists; Module is running from
a recognized power supply.

Red — Failure on power-up. Module is
running from an unrecognized power supply.
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Expansion Module

LED Name | Description Status
MERR Main CPU OFF — No new errors or warnings logged in
Error Logger Status LED main CPU.
Bicolor LED (Red, Green) Green — New message logged.
Orange — New warning logged.
Red — New error logged.
ged in either the
ion frames, the ERR
RST Reset LED
Bicolor LED (Red, G
MCOM Main CPU @)@ Red ink — Expansion Loader looking
Communjcati D U (discovery).

ast blink — Expansion Loader loading

s

§Red — Expansion module firmware initializing
image.

Green — Slow blink - Expansion module
registered with main CPU.

Green — Fast blink — Expansion module ready.
(If this occurs after connection was
established — solid green, it is a sign that the
Expansion module is disconnected from the
main CPU.)

Green - Solid — Expansion module connected.
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Expansion Module

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 wa in the main
CPU.
Red - Configurat'@l erropin in CPU.
This LED isonly r nt aft ain CPU
has compl e itsstart
SITTX STS Port 1 — TX (transmit) ON-T tlng
Green LED
SI1TRX STS Port 1 — RX (receive) eceiving Dz}tg
Green LED
SIICM | STS Port 1 - CM (channel N bha,nrél M \@N
monitor) C
Green LED g
ELLNK | Ethernet Port 1 (lihk) i Oonnected
Green LED (> <> test, see Table 17-3.
E1 RX (fece G —\ﬁﬁcelvmg Data
reen LED @ se of RAM test, see Table 17-3.
EXP ansion dress L eflects the expansion address set in the
AD Gre 3 rotary frame number selector switch. The
x1; x4, four LEDs together form the binary

<

representation of the addresses 1-D. See
Figure 17-3.

During module startup, the LEDs reflect

communication errors. See Table 17-2.

17-13



Expansion Module

Table 17-2 Expansion Module - Error Code Display on LEDs

LEDs Location LED Error Code Description
EXP ) ERR Code 1 Invalid ID in expansion module, or incompatible
ADDR board type.
X1 ERR Code 2 Timeout getting dlscoveryr onse.
-
X2 ERR Code 3 Failed sending dlsc®ery equ \F(g%mg
@ invalid response.
X4
(D ERR Code 4 Failed to CMI\@(
@
X8
() ||eRRCode 5 @ image)
@
in Expansion N
Module ERR Code 6

t initializ}@ansion module (while

@tlng rea@
il \I/flle

ﬁw

ERR Code

I

< ERR%%e 9 &@0 burn file

\ERR/C Failed to read local 1/0, or to send it to main
OFF, CPU-

E 11

%

11788 B\

Failed to send READY or START signal.

E\IS\I% Code 12 Timeout getting EMI 'Connect' after EMI was

started.

ERR Code 13 Failed a few times to send/connect keepalive

signal.

Failed to start EMI or disconnected due to 'fail
timeout'.

ERR Code 14

ERR Code 15 Other system startup failure.

20088(08080/8008|ga00/ec0e @IO




Expansion Module

Table 17-3 Expansion Module — RAM Test Error Code Display on LEDs

LEDs Location

LED Error Code

Description

00° 0:0F

Ethernet LEDs
in CPU3640

The four LEDs
begin with the
group marked E1,
as above.

ERR Code 1 ERR Code 1 = Error in Flash
ERR Code 4 ERR Code 4 = Unable to beqt)
Cofpupted pootstrap;
AN
ERR Code 6 ERR Code € 2 L éw \oltage def 12V

T

(very fast blink, almost

sksignificant.
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Expansion Module Specifications

Microprocessor

Freescale — Power PC 11, MPC8270, 32-bit

Microprocessor Clock

200 MHz

Serial Port RS232C Asynch, Full Flow Control port, up to 230.4 kb/@tl{sed for STS only
Ethernet Port 10/100 Mb/s — connection to the main frame

LAN Cable Category 5E shielded (FTP), up to 50 meter S @

LEDs Display 4 CPU diagnostic LEDs, Port status LEDSW Eg(@@\s\(&@g@ LEDs

Power Consumption

Refer to Appendix D: ACE3600 Maxng/(}n\%pwer\iia\ 5&%

Operating Voltage

10.8-16 V DC (from the motherboard connect

Dimensions

56 mm W x 225 mm H x 180 mmz' W x 8.7\Q>I X 7.1" D)

Weight

Approx. 0.38 Kg (0.84 Lb) \7 ’(\\ A

Specifications sub Q chan out
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EXPANSION LAN SWITCH

General Description

The expansion LAN switch provides an interface from the ACE3600 CP
frame) to up to seven expansion modules (on I/O expansion frames), or up t
modules when two switches are used. This enables the use of up fo 110

expansion modules can be co-located with the switch (installed in :
cabinet) or distributed in other locations.

n the master RTU
expansion

The expansion LAN switch is installed in the main fra ,in
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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Expansion LAN Switch

Ethernet 1(M)
Ethernet 2
Ethemet 3
Ethermnet 4

Ethernet 5 ©
Ethemet \
Ethern

Ethernet 8

I
«Q
c
a 1y
=
@
N
m
x
©
QD
>
@
>
|
T
—
o
>

The ACE3600 expansion LAN swHtch i red $0.p g tiz&xdifferent Ethernet data frame

@ mvﬁ the expansion LAN switch
QA

3 e expansion frames to the main
3QS n\’ Ethernet frames. The switch

and the main CPU, quic
CPU and adds thehig

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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Expansion LAN Switch

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.

ansion frames
connected by LAN. If the expansion frame is disconpected from ain frame for a
(configurable) period of time, the expansion modg @v estart and try to find the main CPU

5

ber (g{?the main CPU using the
e th@ a ?est section of the ACE3600

e main frame CPU memory. The RTU error

i
S%g TS Error Logger utility. For more details, see
36@ STS User Guide.

Switch Status and Diagnostics

LAN switch status and diagnosti
STS Hardware Test utility. For m
STS User Guide.

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 Ethl (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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Expansion LAN Switch

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.

e 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.

e 2 meter (Motorola p/n FKN8562A)

<
e 3 meter (Motorola p/n FKN8563A) \

The main CPU must be connected to th
used, the Eth2 port on first switch should
second switch.

(M) port only. If an additional switch is
ted to the (M) port on the

No devices or equipment ot 2 ain CPU or odules may be

\\@: can be used to provide automatic
i @ections are assumed:

% irectly to the main CPU.
(@F connected via one switch (to expansion

ected via two switches (frame 1Ds 1-6 connected to
s<Eth3-Eth8 respectively and frame IDs 7-13 connected
orts Eth2-Eth8 respectively.)

In systems with several expansio
switch connection configurati

o A system with

with 1-
itch port

ysically connected as described above, the switch connection
the STS Switch Connections dialog. For more information,
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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 Nings.

Red LED Red — New error logged the the switch
could not configuite |ts or it has
lost communicatio PU
module.

Flashin ded into the
switch.
E[1-8] Ethernet Port [1-8] — Link/RX g — Link |s\®and Receiving Data.
L/RX (receive) irkeis up.
Green LED {({N
E[1-8] TX | Ethernet Port [1-8] - TX C>ashirMN itting Data
(transmit)
Green LED
E[1-8] SPD | Ethernet Port -8}> ON rn’ 0.« %—T Ethernet link is up (when
Green L ' )
Base T Ethernet link is up (when
is active) or no link (when L/RX is not
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 Ratingi\

Module Replacement Hot swap replacement — module extraction/insertion under v e

Operating Voltage 10.8-16 V DC, &

(from the motherboard ~ 3.30 VDC +/-10% Q
connector) &

User Connection 8 shielded RJ45 connectors

(Ethernet Ports)

LAN Cable Category 5E shielded (FTP), up&@veter

Dimensions 37 mm W x 225 mm H x 180 mm-Dy(L5W x 8.7 HEEXL" D)
Weight Approx. 0.32 Kg (0.7 Lb) N

S{@% 5
S
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EXPANSION POWER SUPPLY MODULE

General Description/Module Overview

The expansion power supply module (10.8-16V DC) extends power fro
the RTU’s main frame to the 1/0O expansion frame, or from one /O expansi

power supply on

This module is installed in each 1/0O expansion frame. S
Characteristics of the expansion power supply module:
e Located on the leftmost slot of the frame &

e Overvoltage protection for the I/0 expansion frame

Figure 19-1 ACE3600 Expansion Power Supply — General View
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Expansion Power Supply Module

Figure 19-2 below depicts a detailed view of the power supply front panel.

gg

[ ]

ul® @

0 @
520
>/
500 : pansi ow@p =Front Panel

Power Output to
other Expansion units

DC Main Power Input

Figure 19-2 ACE3

Input/Output Con % Q
The front panel of the expahgiqn power& des the following connectors.
\}) 2N N\

escript%\n\ N4 Notes

Connﬁ{)})r Nam

Exparision Power DCRower %\ﬁtput This output is used for
u powering other I/O expansion
e frames.

ed to Power IN.

It also controls a dedicated 12V
§0-8'16V 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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Expansion Power Supply Module

Connector Name

Description

Notes

Power In 10.8-16V DC

b ()

(DC)

Cable inlet for main power cable

0@@@%@/
G0

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 dedicatedhcable - FKN8559A
(3002360C26

power supplies drain
from it. Also make sure

(when connected

atn manner) does
v the minimum

g ) Voltage.
%@o controls a dedicated 12V

BO 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 1/0 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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Expansion Power Supply Module

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
RTU error logger information can be retrieved using the STS ErrQp Logg
details, see the Error Logger section of the ACE3600 STS User Gui

Connecting the Expansion Power Supply to thetMai¥-rame Power
Supply
The expansion power supply can only be connecte the power supplyoa the ACE3600 RTU
main frame and to other expansion power supply mo @ &
For instructions on connecting the e er supply, see t iecting the Expansion
Power Supply to the Main Frame Powg&r’St 'l y ion of th n chapter above.
Famesare at d viaPC cable to the power
\ dai a%ner, the main power supply
ser to off ntire RTU simply by turning off
wer supplies in the RTU (e.g. when the

Il frames to be daisy chained), it is
e power supplies be connected to a single

9

NE
110

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\A

3002360C26 °

% E

For instructions on connecting the entire site to ground, see
the Installation chapter above.

n RTU to Ground in

Expansion Power Supply Fuses

The expansion power supply includes twq s ! , or’overcurrent
protection for the 1/0 expansion fra rrent via the Power
infout circuit. See Figure 19-4. Forl se fuses, see the Break-Fix

4A Oversurrent xl@ﬁ TO
Protectior Fus @) ®
< =i 8A Maximum

Current Fuse
O

O O

Figure 19-4 ACE3600 Expansion Power Supply — Fuses
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Expansion Power Supply Module

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 V‘Q(‘\ max. 8A

Over Current 4.0 A (Slow blow fuse), protecting the expansion frame
Protection 8.0 A (Slow blow fuse), protecting the cascaded ex&nsi@v\s ly

Maximum Current 8.0 A (Slow blow fuse) @)\)

via Power IN/OUT
circuit

Over Voltage +17.00 £1 VDC (protecting the expansion framN
Protection (pau\

Absolute Maximum  +18.00 VDC N
Voltage {\

Dimensions 56 mm W x 225 mm Ié\x 1(@)3 (2.2" W x 8.7<M" D)

Weight Approx. 0.43Kg (0.94 1) <)) N2

N <%EQ
ect to @ out notice.
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ACE IP GATEWAY MODULE

General Description

The ACE IP Gateway module (CPU4600) is a Front End Processor (FEP
SCADA control centers to communicate and interface with ACE3600 RTU
(MOSCAD-M, MOSCAD, and MOSCAD-L) RTUs in a control gste 3
between the MDLC world and the TCP/IP world.

ich enables
d legacy
an interface

CE3600 and
iple DA clients.

The ACE IP Gateway (IPGW) supports MDLC connectio
legacy MOSCAD RTUSs) via terminal server ports from

Data exchange between the SCADA (client) and the ACE IPGW/(serveryis carried out using
“peer -to-peer” communication over a LAN. SCABAclients canheJocated on the same

segments (locations), connected to the ACE IPGW~w3

The ACE IP Gateway, like all ACE3600 uppor
client and as server, encryption, and
Gateway supports all ACE3600 RTU

The ACE IP Gateway does not r isation ar@ rot support 1/0 modules.
te

Like the legacy MOSCAD
primary and secondary

supports redundancy. The
the sae st . The primary ACE IPGW enables
appli ssages and Gateway management

IP n ransferring of Gateway management
or %ﬁl DLC messages and is logically disconnected
|
Nea A&

PGW module, see the ACE IP Gateway section of
(URes manual. For instructions on configuring the ACE
STS User Guide. For information on the ACE IPGW

IPGW moduletan be installed on any of the existing ACE3600 chassis options
including 19" rack configuration.

igure 20-1 provides a general view of the ACE IP Gateway Module.
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ACE IP Gateway Module

n@g: port LEDs, two
b% module door.

ront panel.

e AXCE IP Gate

NN-Pushbuttons

Host USB 1,2 Type A
Plug-in 1*

Serial 1

Serial 2

Ethernet 1

Plug-in 2 *
Device USB 1 Type B

*QOptional

Figure 20-2 ACE IP Gateway Module — Front Panel
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ACE IP Gateway Module
Front Panel

Communication Ports

The ACE IP Gateway module includes several communication ports:

On Board ports:

e USB Host 1/2 (HU1/HU2) - USB Type A host full speed ports for C over IP
communication via the MotoTrbo digital mode radio system ( ovadios
attached to two USB host ports at one time) No USB devices 0 her than

MotoTrbo radios are permitted.
e Serial 1 (SI1) — RS232/RS485 serial port (co Ie&
e Serial 2 (SI2) — RS232 serial port
o Ethernet (Ethl) - 10/100BaseT Etherne
o DU1 - USB device port, Type B connector ption)

Plug-in port bays, where different tvmso@an be installed;,

\MB E@MOO MB Ethernet, or Radio

e Plug-in1 (PI1)-fitsR
Modem Plug-in option

<
theynet, or Radio Modem Plug-in port

Ns€ P Gateway Module Specifications below.
rsnsee-Appendix C.

R Ktheret port performs an Auto-Negotiation procedure whenever a peer
eVi fection s detected at a 10/100 Mbps Ethernet port. The Auto-Negotiation
aritees 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. This will
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.



ACE IP Gateway Module

Peer Ethernet Port Mode
Auto 100 Mbs 100 Mbs 10 Mbs 10 Mbs
Full Duplex Half Duplex Full Duplex Half Duplex
Speed Match

with ACE3600 v v v v v

Duplex Match
with ACE3600 v X v X v

Buzzer
&

The ACE IP Gateway module includes a buzzer (audio indication)
task completion (such as end of download/upload, restart e

Pushbuttons
The Gateway includes two pushbuttons on the f el, PB1 and\PB2.

These pushbuttons are used for activating and testing nodules L restarting the unit,
erasing the user Flash memory and activati emor able 2 chibes the

pushbuttons functionality.

o G E

The Gateway includes Gate P p EDs po tus LEDs. Some of the LEDs
are single color (green) and eaiedlor L een or orange).
a

Status LEDS i te U stat up (boot), run-time or when there is a
failure. The communicatio Dsareu e the communication port status. Note that
during startup communy DEDs are used to indicate various situations.
Table 204 detail functionality:
<
, and SDRAM.

e and configuration files.
The SDRAM memory stores the temporary data.

he 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 32 MB
SDRAM memory: 128 MB
User Flash: 19 MB
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ACE IP Gateway Module

Real Time Clock (RTC)

The CPU includes a low drift RTC. The date and time are retained using an on-board
rechargeable lithium battery.

The CPU date and time can be set using the ACE3600 STS. The CPU can also 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 ST§ User Guide.

Backup Battery for RTC <

The CPU module includes a rechargeable lithium battery th
retention for the RTC.

The lithium battery is located on the CPU board and cannot b

Typically, the battery will retain the RTC for 60, quous days
Acid backup battery. @

aski % System, based on the
; v% he most recent firmware

firmware updates is perfor BTS. (Se ploading to a Site in the ACE3600
STS manual.) If the ney{ fi i ) faifs, the GW will restart with the
existing firmw.

&
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ACE IP Gateway 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, and initiates the GW. The
end of the power-up sequence is indicated by the buzzer. The length of time from the

download), as a Primary Gateway in Standalone i
Gateways.

Restart after Firmware Download

i ed-b) afe F re Download feature, will
iPmy i A> reymessage will appear in the
STS Downloader screen. Fori A ) i afe Pjrmware Download feature, see
the Safe Firmware Down|0g ¢ Advanced Features manual.
Restart after Configur, e

The RTU will
to the RTU, se

uration. For information on downloading
00 STS User Guide.

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

onfiguration 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
ACE3600 STS User Guide. For information on ACE IPGW redundancy, see the ACE IP
Gateway section of the ACE3600 STS Advanced Features manual.
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ACE IP Gateway Module

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 module drops below the minimu
shut down in an orderly fashion. This level is configurable for all power s
than the 12V DC power supply low-tier. See the ‘Minimum DC operation
in Appendix A: Site Configuration Parameters of the ACE3600 STS Udef Guide.

vel, the CPU will
modules other
’ parameter

ACE IP Gateway Status and Diagnostics

The ACE IP Gateway status is indicated on the front panel LEDx\ Retailéd CPU status and
diagnostics information can be retrieved from t le using thexCPU Hardware Test utility.
For more details, see the Hardware Test section ACE3600 STS User Guide.

ACE IP Gateway warnings and error indicate issues or

errors during power-up, restart, a 0 The existence of CPU
warnings and errors are indicate Panel of the module. Green
indicates a message, orange/i te ingieates an error.

The CPU error logger infor nc i e STS Error Logger utility. For

eg, Yhis number is printed on a label on the side of the
mber can be read using the STS Hardware. For more
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ACE IP Gateway 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 20-2 ACE IP GW Pushbutton Functionality

Scenario Trigger Action

LEDs Test During run-time, press PB1 | All the th O@tﬁ lit until
for five or more consecutive | letg Bl ang\thenyeturned to their
seconds (but less than 30). previgus

RTU Restart During run-time, press PB1 the LEDs be lit. Then all the LEDs
for 30 consecutive seconds. blink once.

%\/hich are currently active

: <&t the lond bee ase PB1 and the RTU
=N ill restart e buzzer will buzz.)
—tlﬁwé T
@o ed on for a period of time
red in the RTU configuration

\\min the STS.)

RAM Test Durin \sta@Jp pres &)X detailed memory test of SDRAM is
@ performed.

- At the beginning of the RAM test, 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
seven times. The failure 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.

Turn LEDs ON | During ru
for one g
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Scenario Trigger Action

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

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

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

continuously 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 IP address.

Communicatiery wit
diagnostic purpo

P“ for
only orbogger/
\ X download to

fai e four indicator
Location in Table 20-3)
ilure error in binary

describet@m—s.
JAaNN

Table 20-3 ACE IP.

(>

Lo

] y on LEDs

(>

LEDs Location

Qe

RX

in CPU4600

b@n the ACE IP

GW, the four LEDs

begin with the
group marked E1,
as above.

Code 6

[
LED ;m;@ég/ ”I{)esqf(@t\le\@

E ]

= Error in Flash

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, almost
continuous);

The highest LED is the most significant.
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ACE IP Gateway LEDs 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

Bicolor LED (Red, Green)

LED Name | Description Status
PWR Power LED Flashing Red — Power exists; FPGA not
Bicolor LED (Red, Green) loaded. <

Green — Power exi @ wng from a
recognize ye 0f the six
power
Red - Failure 0 p. CPU is running
fﬁp?\aq unrecognized power supply.

ERR Error Logger Status LED

eW errors o rnings.
Gree message.logge
>range — New @g ged.

\I@E)— New er@og

RST OGreen %@p

@) Su ful power-up or restart.
er-up or restart failed.
CONF < Configuration was not loaded.
)EGreen — Configuration was loaded.

Red — Configuration error.

H1LD USB Hostl k) < ON — A USB device is connected.

Green L OFF — No link exists between the CPU and

the device.

us@%\\?w (link)
Green LE

ON — A USB device is connected.

OFF — No link exists between the GW and
the device.

Green LED

P11 TX Plug-in Port 1 — TX ON- Transmitting Data
(transmit)
Green LED

PI1 RX Plug-in Port 1- RX (receive) | ON — Receiving Data
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ACE IP Gateway Module

LED Name | Description Status
PI1 CM Plug-in Port 1 — CM (channel | ON — Channel Busy (if port is in use by radio,
monitor) RS485, or RS232)
Green LED — Network Connected (if an IP plug-in is
used)
SILTX Serial Port 1 — TX (transmit) | ON — Transmitting Data
Green LED
SI1RX Serial Port 1 — RX (receive) ON - Receiving @ta
Green LED
SI1CM Serial Port 1 — CM (channel ON-Ch I M ori \N\/
monitor)
Green LED
S2TX Serial Port 2 — TX (transmit) r nsmlttlng\ﬁata
Green LED (\ AL
S2 RX Serial Port 2 — RX (receiv C§ —}zeeeﬁmg
Green LED y\ (©
S2CM Serial Port 2 - C }% Mor is ON
monitor)
Green LED m 2\
E1LNK ( ink “Network Connected
reen LED @ se of RAM test and startup failure, see
ble 20-2 and Table 20-3.
El 1 (r e| ON — Receiving Data
Green LED Q In case of RAM test and startup failure, see
Table 20-2 and Table 20-3.
AN
PI2T DPlug-i 2oTX ON — Transmitting Data
(tr
Green
P12 RX Plug-in Port 2 — RX (receive) | ON — Receiving Data
Green LED
P12 CM Plug-in Port 2 — CM (channel | ON — Channel Busy (if port is in use by radio,
monitor) RS485, or RS232)
Green LED — Network Connected (if an IP plug-in is
used)
D1 RX For future use For future use
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ACE IP Gateway Module

ACE IP Gateway Module Specifications

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

Microprocessor 200 MHz
Clock
Memory Flash: 32 MB

SDRAM: 128 MB

Real-Time Clock Full calendar with leap year support (year, mo seconds)
Time drift: max. 2.5 Seconds per day (whe er

RTC Retention 3V Rechargeable lithium backup battery

Serial Port 1 Configurable RS232 or RS485 port
- RS232: Asynch, Full Flow Cont o@ 0 230.4 kb/s,”GPS receiver interface
- RS485, multi-drop 2-Wire up to 230.4 kb/s /\(\

Serial Port 2 RS232, Asynch, Full Flow Contral, up té)@kb/s/ﬁg&%\%r interface

Plug-In Port 1 Supports the following rgr\pefr : QF
- Radio Modem, DPSK i S .2/1.8/2.% M 2.4/3.6/4.8 kbl/s
W trol, 02 kb/s,
&
b/s

Plug-In Port 2

- RS485, mult @%
- Ethernet /s
v
1.2/1.8/2.4 kbl/s,

w Control, up to 230.4 kb/s,

GPS receiver i
-~ RS485, multi
- Ethernet

S
ire up to 230.4 kb/s

H‘{/pe A peed 12 Mbs ports (HU1 on left and HU2 on right) for MDLC
(SB_HQX over nication via the MotoTrbo digital mode radio system

U \D/ |ce Po\t’f USB Device port (for future use)

LEDsb@ay 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 mm H x 180 mm D (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 CAUTION

In order to prevent overheating of the radio angd
performance, the radio should not exceed op
transmission and 70% receive mode.

&

Note that the operating temperature range of ACE3600 RTU models that
include aradio is from -30 °C to +6
temperature range of the ACE3600\R
°C to +70 °C (-40 °F to +158 °F)).

div
of 30%

The ACE3600 RTU supports conventiona
also supports data radios and variougwireld
radios are connected to a plug-in radi
modems are connected to an RS2327
various radios/modems, see the
communications over such mode

The following conventignal K
analog and dig}k@io n be

uring CPU ports for
ser G Foginformation on IP
] Vanced Features manual.

nalog Motopola WI Motorola Third Party Radios
ios {Q\ dios

fiked . XTL5000° /X@@\goo XTL5000/XTL2500
& XTS2500

MTMB800
Wi nal 1 40/EM200/ MDS 9810/MDS 4710/
GM MDS 9710
GP320/GP328/HT750/ TransNET 900™""
PRO5150 OEM
CDM750 iNET 900™
MotoTrbo XPR4350/XPR4380/
DM3400/ XiR
MS8220/DGM4100

* XTL5000 Radio with O5 Control Head is not available.

" TransNET 900 and iNET 900 are trademarks of GE MDS.
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Radio Types and Installation Kits

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 @C\E%OO Model
ACE3600 for CM200/CM140/EM200/GM3188 VHF FI303A
ACE3600 with CDM750 136-174 MHz <&

ACE3600 for HT750/GP320/GP328 /PRO5150 VHF A O\Frss3x
Conventional UHF Radio

ACE3600 for CM200/CM140/EM200/GM3 188 UHF OF7574A
ACE3600 with CDM750 403-512 MHz (N F7564A
ACE3600 for HT750/GP320/GP328 /PROS150 UHE ™\ _(CET554A
Trunked VHF Radio M

N
ACE3600 with XTL2500 136-174 W&Wg) Q\\X\NWSBA

ACE3600 with XTL2500 136-174 M2 Digitat— ) N F7593A
ACE3600 with XTS2500 136-174ME= Digiial  \\)7 | © F7543A

Trunked UHF Radio ((} \UV r\\\j\

ACE3600 with XTE2500(380:320 NiHz Anglog \ F7534A
ACE3600 with{ XTL2500 380-520 MHz Digitdl ))° F7594A

ACE36/O(; with\X\\‘R§2500 $80-520 MEZDipitaP F7544A

d 800MHZ R

XTL2500 800MN2 Apalog F7538A
ﬁ%@@\& XTL2500 800NiH Digital F7598A
CACE360D with XT@@@\WHZ Digital F7543A

Q MOW Digital I\Mﬁ Radio

ACE3600 for XPR4350/DM3400/XiR M8220/DGM4100 VHF F7583A
CE3600 for XPR4350/DM3400/XiR M8220/DGM4100 UHF F7584A
ACE3600 for XPR4380 800/900 MHZ F7588A

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

" Note that the MotoTurbo radios can work as conventional analog radios or as digital radios. ACE3600
supports the digital mode only.
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Radio Types and Installation Kits

Options for ACE3600 below. For a list of the regional options for the MotoTrb radios, see
XPR4350/XPR4380/DM3400/XiR M8220/DGM4100 Options for ACE3600 below.

IMPORTANT: Only model F7509A and all its options, including radio installation kits, may
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 RTNsing the

installation radio kits described below.
; %

&
R
G

<

&
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Radio Types and Installation Kits

Radio Installation Kits
The following radio installation kits enable the user to install a radio in the ACE3600 RTU.

Option/Kit
Analog CDM750 43AH/
Conventional F 638A
Mobile Radios
NA EMEA  APAC LA O ( o>
CM200 CM140 GM3188 M2 14 /
635A
Digital MDS 9810, MDS 4710, §>152AK/
Conventional FLN3853A

Mobile Radios
TransNET VAO00225AA/
N (AFLN3852A

A e\

Conventional NA EME?& 6P,§§: I{@\))

Portable Radios ~_)
HT750 WS Q R?SﬂjSO VI154AE/

/\\ = FLN3637A

Analog Trunki @TLSO }}) V157AB/
Mobile Radio O FLN3640A

Digital [ 0/XTL2500 V681AT/
Mobil i FLN3649A

Q\&TS2500 VI56AG/
FLN3814A

MTMS800 FLN4109A
Q W QAN EMEA  APAC LA
Mobi dios N ]
Xﬁ%4350/ DM3400 XiR DGM4100 V682AF/
XPR4380 M8220 FLN4102A
or 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.

o Digital mode (ACE3600 option V681AT) - suitable for Astro 6.x/7xsystem trunked
ASTRO IV&D only
<

e Analog mode (ACE3600 option V157AB) - suitable for Sm t 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
HOST R04.51.01 DSP R04.50.00; for 6,

e Radio firmware version 6.5E and above for 4
R06.00.00 for radio firmware R06,04-Q0)

. and above for t@é@T OIV&D
. - Tu

Ira t system
% S
i%%g and above

fO

e ACE3600 Sys

The FLN3649A(FLN3640 a bracket, cables, and screws.

installation %
IMPO NT: Rae XTL50 O/XTLZ%' Control head must be radio option OS5 for

revol¥ing power buttoircontrol head

<

Installa
can be mounted on the ACE3600 RTU using the metal bracket

Procedure 21-1 How to Install the XTL5000/XTL2500 Radio on the Metal Chassis

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
FHN6895A) 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
FKN8438A 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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Radio Types and Installation Kits

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 Astro IV&D 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 caple ect the
opposite end of the power cable to the AUX2A or AUX2B tonnecgtor 6
power supply unit. (See Figure 21-2 and Figure 21-4.)

XTL5000/ Radio
XTL2500 Mounting
Radio \ Screws

Radio
Bracket
(#0789422Vv41)

Radio Mounting ‘
Screws
1X

(#0310906A
: igure 21-

T%ZSOO Radio and Metal Bracket
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Radio Antenna Radio Power  Radio Accessory
Connector Connector Connector

Antenna Cable
(FKN8437A

Power Cab
(FKN8436A)

Signal Cable
(FKN8432A/
FKN8438A)

Figure 21-2 XTL5000/XTL ( ' sveff ear View

and I/O modules, using the four
f the bracket is attached to the

e Antenna connector on the radio. Run the
e edge of the chassis and attach the connector
E3600 RTU housing. (See Figure 21-2 and

Bracket
Mounting
— Screws

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

(FKNB8437A)
(FKN8436A

L \ VN

Signal

Cable

(FKN8432A/
FKN8438A)

Antenna Cable

N-Type Connector
O/XTL2500 Radio Installed on ACE3600 Chassis

RTU\Bort Configuration for the Astro IV&D Digital Radio

\ o 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 [P 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 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 en below.

4.  Define desired links. S

This IP address information is provided by your

6.  Save the changes.

TMedia RS5-232 ~[Flinis \\J LINE 1

' Operation Mode  Async J Data Speed: ps] 9600 Bps j
| Cormection Type  PPP DMS zerver IP addiesses fug ta 3]

[Conrected to ASTRO WD TN ﬁ

U
— Port Type Parameters

4

A

Figure 21-5 RTU Site Configuration fg

<
Advanced Parameter Configuratigh<{Q 10)
: guratigfhige, ;
1 Physical [ ] ™ [\
Advanced Link
AN
ﬁ\a meter ) ) Q(Nv)befault | Walue |T
[\Qﬁable]: Dizable j_
Enable]: Enable j
[ Always]: Always L‘
[ 10 10
[ 20 30
[ 29200 28800
; [ Enable]: Enable j
SHMFP Agent Port Murber <0-65535 [ 161]: 161
KPP Trap Port Humber <0-65535 [ 162% 162
SHMP Socket timeout [zec] <0-255: [ 0% 10
Fadio context activation timeout [zec) <0-255 [ 301 an
Packet Data Statuz MIB Name J3E1.41.161.3630.21.1.1 j
Ok, Cancel Bestore Defaults |

Figure 21-6 RTU Site Configuration for MDLC over ASTRO IV&D — Advanced Parameters
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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

2. Ifany changes are required, click on the appropriate screendin the

3. Change the settings as necessary.
Note: The Default Group ID Address should be lef] .00Q;800.
be read by the RTU from the radio upon connecti

4.  Save any changes.

5. Save the project. @

6.  Download the site configuration to the ACE36@J

IP Conversion Table (for Astro IV&D Digi
Prepare an IP conversion table if the ith er RTU or an IP

TU port (site ID + link

§ connected to the RTU port over
IP address set by the infrastructure,

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.

Radio Programming using CPS for the Astro 1V&D Digital
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. 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 order

2. Connect the other end to the serial port of a PC on which the AS
(RVN4185) is installed. S

Radio Disassembly
If the XTL5000/XTL2500 radio is to be programmed ou of't CE3600-h
disassemble the radio as follows:

Procedure 21-5 How to Disassemble the XTL5000 L2500 Ra rom the ACE3600 Metal

Chassis
1.  Disconnect the antenna cable (FKN8437A) fro tenna cgmne on the radio.
2. Remove the radio/bracket unit from ] by uni e four built-in

&@connector on the radio.

3. A eP

<
4. @eﬁ 8432A/FKN8438A) from the
5 Detach t 6895A) by unscrewing the four radio

screws (#0310906A two on eagh'si Figure 21-1.)

ming, as described in CPS Programming

the codeplug file from the radio and save it to your PC
mand in the CPS (R04.01.01 for radio firmware 6.3E;
pen the codeplug file in the CPS and set the parameters as

Procedure 21-6 How to Program the XTL5000/XTL2500 Digital Radio

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.

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 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\{i
radio (every 10 seconds by default).

d.  (Optional) Specify the Mobile Computer IP addreng is\is therdu 1P
address assigned to the RTU by the radio (by defaulf} 2 \168128.2). For
each radio, it is recommended to change th t digaty bilé Computer IP

Enable" is not enabled (not check¢
analog ASTRO Trunking, leave it sqa
Ignition Switch to Soft Power Off.

3. Double-click on NAT List -> NAT Lt

et Extendm@m Enable and
a.  Add an entry to the NATDist> @
1) WAN port = MDL( o numbe@@Z)

2) ort n % 002)
3) Mob%%r IP Address (e.g. 192.168.128.2).
4) i uter addeess match the Mobile Computer IP Address
e Radiod0 on>Radio Wide>Data tab in Step 2 above.
4. ouble g System ->Trunking System 1.

¢.  Under Coverage Type, set the type to SmartZone.
d.  Inthe 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.  Inthe 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.  In the General tab, set the Protocol Type to ASTRO 25 and set the System & ID
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 hexa
radio system administrator for the talkgroup information.

imal. Consult your

d.  (Recommended) In the Preferred Sites tab, set the stgtus cord to
None. (This means that data only subscribers are not i

6.  Double-click on Zone Channel Assignment ->Zone

b.  In the Channels tab, set the Channgé
radio screen (if the radio is Model

j\ %mand. Make sure the Control

ontr

]' or old models, and click OK.
% the radio.

ownload the configuration to the radio.

%
W4

Note: In the UCM Radio User Data Settings tab, be sure to set the IP address as Static, to
gnable Generate ICMP and Source Address Checking, and the Ready timer set to 10 seconds.

RTU Port Configuration for the Astro IV&D 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 [P 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 syst€m parameter
should reflect the type of trunking system (e.g. SmartNet, SmartZone

4.  Save the changes.

|Media * Radio v [Cink rame: RADID T
Radio System Trunking j Data Speed: [1 ps]: 1200 Bps
Fadio Type 4 TLA000 Trunked Analog - EI Default routing: ohel: Maonhe

Trunk system Smarthl et j|

REENE

todemn DPSEK

Figure 21-7 RTU Site Configuration for MDLC em— Port Type

Radio Disass y
Fol

, read the codeplug file from the radio and save it to your PC
command in the CPS (DSP version R06.00.00 for radio firmware

rocedure 21-8 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.

21-14



Radio Types and Installation Kits

b.  Inthe 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(MS5) for new models and r old models.
c.  Click on Radio VIP. S
1) Set VIP In for VIP 1, VIP 2, and VIP 3 to B . \
2) &
3) .
4)
4.  Double-click on Conventional ->Cony i tidnal Personality 1.
a. r Mute.
b.
c.
d e Out Timer is set to 3 (for 60 sec).
e.
f.
5 ouble-click 0

's‘ \ s proper system key was loaded, the System Key field

., Set the Type II System ID, and Connect Tone to values obtained from the radio
system administrator for the site.

d.  Under Coverage Type, set the type to Disabled.

e.  Inthe Type II tab, set the Individual ID to the value obtained from the radio
system administrator for the site.

f. Set the Affiliation type to Automatic.

g.  Inthe Channel Assignment tab, enter the Rx and Tx channel ranges. Consult
your radio system administrator for the list of values.
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h.  Inthe 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.

a.  In the General tab, set the Protocol Type to II and set the System ID to the value

obtained from the radio system administrator for the site.

set to the value obtained from the radio system administra

b.  Inthe Talkgroup tab, set the radio talkgroup value in

7. From the File Menu, select Save to save changes to the ra

8 From the File Menu, select Write Device

e sure that the
Time Out Timer is set to 3 (for 60 sec). Check that the Type WX

. . ’ . . the conftguration to the radio.
XTL5000/XTL2500 Radio Models and Options for AC ()

H 300
The XTL5000/XTL2500 radio installation kitis used e of t Ilewie XTL5000/
XTL2500 radios: Q Q

(~
Description Nomenclatu Band
XTL5000 Mobile 10-35 W, 764-890ME\ ") | MIOURSOPWI N | 764 - 870 MHz
XTL5000 UHF R1 Mobile {040 W\380,470 A \WI200889PW1 N | 380 - 470Mhz
XTL5000 UHF R2450:580 MHZ 19345 W <\ | \WM20SSS9PWI N | 450 - 520Mhz
XTL5000 VHF {obile 10:30 W T36-174 MHZ )1 M20KSSOPWI N | 136 - 174Mhz
XTL250Q Mobile\0-35 W.\764-870H\))" | M2IURMOPWIN | 764-870 MHz
XTJ(./go/o Mobile 10-40W, 380-470MHg, M21QSMIPWI N | 380-470MHz
ile 10-45 W, 450N20MHz M21SSM9PWI N | 450-520 MHz

XTL\i@%@e 10-5GWARE 1 TAMHz M21KSMOPW1 N | 136-174 MHz

Q All followinﬁ 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, O5 G444

ENH: SMARTZONE OPERATION G51

ENH: RS232 PACKET DATA INTERFACE W47
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Option Name Option Number
ADD: DASH MOUNT G66

ADD: NO SPEAKER G142

ADD: NO ANTENNA G89

&
R
G

<

&
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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

X

instfuctions.

e ACE3600 firmware 10.00 and above

e ACE3600 System Tools Suite (STS) version 1

The installation kit includes brackets, cables, screw

nication from the
&D (Integrated
anced Features

information is downloaded, the radio is context activa
RTU over the air is verified. For more information on
Voice & Data), refer to the MDLC over I s
Manual.

Installation
A CAUTION

the XTS
DCint

Before installi
connector to 7.

1. Attach the XTS 2500 radio to the radio bracket (from FHN6674A). (See Figure 21-8.)

Connect the programming cable (RKN4106A) provided with the radio to the Accessory
connector on the radio. (See Figure 21-10.) 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.

3. Connect the other end of the communication cable (RJ45 connector) to the plug-in port of
the ACE3600 CPU.

4.  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 21-9 and Figure 21-10.)
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Adapter  Radio Bracket
(FHNG674A)

/ XTS25000
Radio

racket

@O radio antenna connector. (See

able (FKN8434A) to the radio's BNC adapter.
clamps along the left side edge of the RTU
radio on the chassis. Attach the N-type connector at

. Mount the metal bracket on the RTU chassis above the /O modules, using the three built-
in screws, with the bottom of the radio towards the chassis. (See Figure 21-9.)

Attach all cables to the chassis using the supplied wire clamps.
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BNC Programmin
Adapter \ | g Cable
= — =, ' (RKN4106A)
Antenna
Radio Cable

FKN8434A)

v -

Power Cable
(FKN8515A)

Figure 21-10 XTS2500 Radio Install

RTU Port Configuration
To enable MDLC commun

ickon the on-board or plug-in port through which the RTU will
the XTS2500 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.
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| Media RS-232 jE Links... LIME 1
'Dperation tMode  Aspnc j Data Speed: [ 9600 Bpz]: 9600 Eps j
Connection Type  PPP > || ONS sarver IP addresses (up o 3]

Connected to ASTRO IWED v i| MTP

Figure 21-11 RTU Site Configuration for MDLC over ASTRO IV&D — Port Type Parameters

Advanced Parameter Configuration

:-; Advanced Configuration - PI2 Q G}\/\ x|

___J Phuzical /1%

Advanced Link Layer éi \\)j/
=

Farameter | Default /{\ \‘e{alue
Dizconnect on icmp:netunreach [ Disable]: D j
Does modem suppart abort sequence [ Enable]: E& j
lgnore CD Always L‘

Get Radio Status Sample Time [sec) <0-255: 10

Modem configuration timeout [sec) <1-255: 1
po00
1
2

Context activate radio
SHMFP Agent Port Murber <0-65535

A B
SHMP Trap Port Murber <0-65535> : E
SHMP Socket timeout [zec] <0-2555 : <
Fadio context activation timeout [zec] <0- 0L Iy
Packet Diata Statuz MIE Mame @ @.'l.3.8.1.4.1.181.3.8.30.2.1.1.1

) ) (N El

<< <®§ | Cancel | Restore Defalts |
At
i, NN
RTU Siw i OM_ over ASTRO IV&D — Advanced Parameters

<

&l

Fieqistration life time [zec) <0-E5535:
E
1

onfigure the Advanced Parameters of the ACE3600 Port for the
Astro XTS2500 IV&D Digital Radio

(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.
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6.  Download the site configuration to the ACE3600 RTU.

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 I[P address is obtained from the radio once it is connected to port over
PPP. The IP address obtained from the radio is not the real IP addggess s astructure,
but rather a dummy address. This dummy is configured in the radioGdxia ile

Computer IP address parameter (by default 192.168.128.2)

When device LINXL level 0 is retrieved using the ACE
the IP Address displayed is this dummy address and not the ac
infrastructure operator.

It is recommended to create two IP conversion tables:
1. The first is downloaded to the FIU or 5 e LA f@es the site and
ch are conne% ¢ infrastructure with
rm for the FIU and IP
&
@16, refer to the IP Communications
%n I.

IV&D Digital

K
%0 in the factory and is ready for ASTRO
m
ter,
S

S Software Diagnostics tool,
IP address assigned by the

ASTRO IV&D radios, and f
Gateway.

ing of site-specific parameters, the radio should be

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 21-13 How to Disassemble the XTS2500 Radio from the ACE3600 Metal Chassis
1.  Disconnect the antenna cable (FKN8434A) from the Antenna connector on the radio.

2. Remove the radio/bracket unit from the RTU chassis by unscrewing thathree built-in
SCIews.

3.  Disconnect the DC power cable (FKN8515A) from the Pov%r 0 radio.
4.  Disconnect the 13-pin connector of the programmin 1€ N om the

Accessory connector on the radio.

5. Detach the metal bracket (#0789422V40 from FHN6674
screws (#0310906A67), two on each side. ( igure 21-9.)

unsérewing the four radio

6.  Take the radio to a laboratory for programming, scribed in rogramming
Settings below. @
CPS Programming Settings
Before programming the radio, read e from th% and save it to your PC
using the File->Read command i Ve pen the codeplug file in
the CPS and set the parameters a <

2. Under Radio Confi o Radio Wide.

. Inth S of Range Indicator and Imbalanced Coverage
dicator to Alerta& \Ri .
(Recommengded)IntheData tab, enable SNMP Traps. (You can disable it, but
e RTU \\ y\detect a loss of context activation the next time it polls the

1. In the CP k

fadio (
(Opt pecify 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.)
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).
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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.
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.

b. Set the ASTRO 25 Home System ID, Home WACN ID and tnit ID to values
obtained from the radio system administrator.

C. Under Coverage Type, set the type to SmartZone.

sonality 1.

Type t@l{@ 5 and set the System & ID

ﬁ%@oers should set Failsoft Type to

s¥’the subscriber is affiliated to a wide-

b. In the Channels tab, set the Channel to the name which will be displayed on the
radio screen (if the radio is Model II or III).

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 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.
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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 Réatt y ti er set

XTS2500 Radio Models and Options for ACE3600
The XTS2500 radio installation kit is used with one of t low1 00

Description Nome\qure Band

XTS2500 PORTABLE 1-3 WATTS, 764-870MH<(\ E46UCC9}’@V5 N | 764-870 MHz

XTS2500 VHF PORTABLE 1-5 WATTS 136—174\—( /HZE*{DC9PV>&(®\ 136-174 MHz

XTS2500 UHF R PORTABLE 1-5 WATT§ 380:470 DCIPWS N, [380-470 MHz

XTS2500 UHF R1 PORTABLE 1-5 WATSTS 4504529 | H46SDOORWIN | 450-520 MHz

S
All of the following option%e {d\eg h thi?é ?adio:
Option Name \v T/ {W Option Number

ENH: SOFTW, es: 9600 Q574
Baud, Wide Ate SmartZon mlen YA igital CAIL
& PTT- ;@ Disp

'RADIO PAMTA Q947

DEL: WNA N H112
(DELBARIERY ALLTOGETHER H207

L: BRLT CLIP N H301

Q AISD\:\ljﬁ(TA CABLEY Q157
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CDMY750 Radio Installation Kit

The CDM750 radio installation kit (ACE3600 option V143 AH/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 21-15 How to Install the CDM750 Radio on the Metal Chass(s

1. Attach the radio plug-in port from the installation kit
on the ACE3600 CPU module. For instructions on
Connecting Plug-In Ports to the CPU Module in t

2. Connect the radio adapter (FLN3639A) 16-pin
connector (See Figure 21-13.)

4.  Connect the communication ca 3427 ar ceunector (8-pin RJ45
: i 83477X01 from the

cable one turn around | e
Connect the other en ; i the plug-in port of the ACE3600

Antenna
Connector

Y,

/.

W\ oD

Communication Power Cable Antenna Cable
Cable (FKN8427A) (FKN8436A) (FKN8437A)

Figure 21-13 CDM750 Antenna, Power and Communication Cable Connections
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4.  Connect the antenna cable (FKN8437A) 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 21-13 and Figure 21-15.)

5. Attach the radio to the bracket (0789422V45 from FHN6898A) by using screws and
washers from kit FHN6898A. See Figure 21-14 below.

Radio Bracket, Screws and
Washers (FHN6898A)

6.
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Communication Radio Radio Mounting Screws Radio
Cable Adapter (#0387839Vv89) and Bracket
(FKN8427A) (FLN3639A) Washers (FHN6898A)

Power Cable  griy >
(FKN8436A) e S
N(\\

Po CPU Antenna Cable Antenna Cable

N-Type Connector (FKN8437A)

wer Supply

Figure 21-15 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.

Radio Types and Installation Kits

The following figures show the port configuration and advanced parameter configuration.
Although these show Port PI1, the same values can be applied to port P12 as well, where

relevant.

Port Type

Procedure 21-16 How to Configure the ACE3600 Port for the CD&?SO R

1.  Inthe ACE3600 STS, click on the desired site, and open the sifewv

2. Inthe Port Tab, click on the plug-in port through w,
the radio.

5. Save the changes. Generally no other changes a
Layer parameters.

| Media
R adio Syztem
Fadio Type

M odem

the RTU

x [fL) b\name:

Fadio
Corventional m -
CDM750 / A\/\W

Dat

Maw no. of repeater: Mo repeater

DPSE

f

b oL

ﬁnes...@ \/ |

mmunicate with

in the screen below.

ired to @}Physwal or Link

Rablo J

[ 1200 Bps 1200 Bpz -v_i
[ Monel:  Mone ;I

Figure 21-16 RTU Sjte Configuration for M %M?SO Radio — Port Type Parameters

connected to a PC using the standard Radio Interface Box (RIB).

rocedure 21-17 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 21-18 How to Disassemble the CDM750 Radio from the ACE3600 Metal Chassis

1.

radio to the ACE3600 family Remote Te
miscellaneous settings and the functi
connector.

Procedure 21-19 How to Progral

Disconnect the antenna cable (FKN8437A) from the radio Antenna connector.

Remove the radio/bracket unit from the RTU chassis by unscrewing the
SCrews.

Before programmi
PC using the Fil

)¢ from the radio and save it to your
PS.

Open th e codeplug in the tree view to view and
select the e Feature menu.
der Radio settings on the Basic, Tx Power, Accessory
nfi ins tabs, as shown in the screens below.
Controls and Wenuss=fonventional Buttons, change the settings to the Mobile
Buttons and ¥ amnable Buttons tabs, as shown in the screens below.

vanced 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 21-18 Radio Configuration- Tx Power
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Figure 21-20 Radio Configuration - Accessory Pins Definition
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Figure 21-22 Conventional Buttons Configuration — Programmable Buttons
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Figure 21-24 Conventional Personality Configuration — Options
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Expansion Type: IDisab\ed O:l\

Emphasiz Selection: IDe-EmphaS|s & Pre-Emphasiz
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Figure 21-26 Radio Channel Assignment - Personality Assignment to Zone
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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

for optimal operation in an ACE3600 RTU installation. To implement thi
procedure below.

T/PRO radios,
follow the

Procedure 21-20 How to Attach the Volume Knob Retainer

1.  Remove the original plastic volume knob cover fi
pliers, as shown in Figure 21-27.

<
b retainer (shown in Figure 21-28) over the exposed

tal wolume rod Qn (shown in Figure 21-29.)

Figure 21-28 Volume Knob Retainer

3. Fasten the bottom of the volume knob retainer to the radio body. (See Figure 21-29.)
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GP/HT/PRO Metal
Radio Body Volume

Volume Knob
Retainer
(Motorola P/N
0787502V66)

i, = 3 N
Figure 21-29 r to Rad@
°

O radio , configure the power supply AUX2A/B
E36 e configuration (using the Power Supply <n>
. oadthe updated site configuration to the RTU. Failure

&
éd on the ACE3600 RTU as follows:

Connect the audio accessory adapter (HLN9716) (Item 1) to the radio. See Figure 21-30.
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).
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Fit radio into
adapter
base and
press radio
to adapter.

(%cket (FHNG6899A).

rac ith the radio to the chassis of the

cab e%%& to the audio adapter (attached to the

soft ferr 7XO01 from the supplied ferrite kit
the CPU door, loop the cable one turn around
cable. mnect the other end of the communication cable to

L panel oRshe CPU module.
&

12. Use the clamps provided in the kit to route and secure the audio communication and DC
power cables. (See Figure 21-31.)
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Power Radio

Cable

(FKN8515A) Radio
Bracket

Signal (FHNB6899A)

Cable

(FKN8431)

gurat
O

The following figures show the port configuration and advanced parameter configuration.
Ithough these show Port PI1, the same values can be applied to port P12 as well, where
relevant.

Port Type
Procedure 21-21 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.
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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 Gk riame: RADIOT |
Radio Systern Conventional vl T | RaDI0
Radio Type HT /A0 FEE0PRDE150 - " Data Speed; 00 Bpsl 1200 Bps j

kaw hio. of repeaters Mo repeater
Modem DPSE

Figure 21-32 RTU Site Configuration for MDLC over GP320/GP32

GP/HT/PRO Radio Models and Regional Options f
The GP/HT/PRO models of the ACE3600 RTU
the following regional options:

Default routing: [ M

2

Hone j
[

Port Type Parameters

Option Region v /a,dJ\
VI51 North Ameri HT750
T VPULIEN
V952 EMEA GP320
(AN (3
V953 Asia ((\\\O @P@
V954

osth T w

VI54AE ( FMT/P,Q&NML K&<©\P

FLN3637A G\HT/P??TNSTW

del with a GP/HT/PRO radio, a V95x option must be added.

ilability, 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, CM 140, 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:

2. Connect the 16-pin connector radio adapter
radio. (See Figure 21-33.)

Radio
Bracket
(FHNG6894A)

Adapter

M@Sﬁapter and Power Cable

42% ) to the radio’s power connector. (See Figure 21-33
ther end of the power cable to the AUX1A or AUX1B
Power Supply unit. (See Figure 21-35.)
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Communication
Cable
(FKN8427A)

Radio
Adapter

Power

Connector
ble
Radio

Antenna
Connector

cable. Connect the other end of t
ACE3600 CPU.

387839V89 on the top and

kit F

, Fi % nd Figure 21-35.)

29 *@amenna connector on the radio and to the

&%5 g using the four supplied screws. (See
complex (bracket and radio) on the RTU

les, using the four built-in screws. (See Figure 21-35.)

Q .~
emetal brO 39422V45) using the two
SO

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)

Power Cable —Ip DTS R CM/EM/GM
(FKNB428A) = - -

Antenn;a Cable
(FKN8429A)

configuration utility to configure the ACE3600 RTU plug-in port connected to the radio.
ollow 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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Radio Information
The picture below shows the radio model information screen in the CPS.
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cps Commercial Series Customer Programming Software - [nMarlin_M0OSC_Y¥HF.cps] ===
File Edit “izw Device ‘Window Help == =]
J = H ) 2 | g M 4l ?
Open  Save Add Uk Copy.  Paste Read Write Clone | Reports | About
- ;
General Settings
----- & Accessories
..... 0 EButtons Model Mumber:  MBOKNC3A414M
""" A Signaling Serial Mumber: 0004440000
2 a MDC Firmware Yersion: D01.08.10 Q
-\ﬁ\ Sysi
£1-25 Quik-Call T Last Programmed Date:  24-Feb-2003, 071:25 PM
“_’g{‘ Sysl CodeplugVersion: 1 25
=-§3 Comventional Personalites Frequency Fiange [MHz| 146.000000 - 174.000000
& Persl
=2y Scan
List1

|Ready

Radio P

2:03:57aM [ [Mom [

%

+ & [T - T I I
Open Add Gk Copy:  Paste Read  ‘Write Clone | Reports | About
= &= Mobile

o Buttons

o Signaling
=23 MDC

“_fgk_‘ Sysl

[=h- Quik-Call IT

LR sy

E-53 Comwentionsl Personaliies

- & Persi

=28 Scan

List1

- [ hccessories

Hat Mic Source IEnntmI Head 'l
Miciophone Gain [dB) |27 o 3:

Busy LED @

OffHook Defeats PL W
Codeplug Password
Alet Tone Volume Offsst lﬁ
Front Panel Test W

Tx Low Power Value [watts] |1.0 3:

T High Pawer Value [Watts) [25.0 =

Figure 21-37 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 Commercial Series Customer Programming Software - [Marlin_1_5W_MOSC-L_¥HF_proto.cps] = |ﬁ' |1|
File Edit Wiew Device Window Help = Iﬂlil
= B |+ & 2 | P M i ?
Open  Save Add it Copy  Paste Read ‘Wrike Clone | Reports | About
=] E= Mohile ;I
General Settings
@ Arcessories Keppad/Microphone Configuration IStandard Microphane j
O EButtons
Acceszony Package |Default bt
Fenyy Signaling I J Q
&£ MDC Fin#2 [Data PTT =l @\'
& Sys1 >
Pin #4 i g ™|
B2 quikcal T i IUnaSS|gned j = “
: o Syst Pin #6 IUnassigned j A ctive Level k - Rebounce ™
E-&Y Conventional Persanaties
& perst Pin#8 |C30 Detest =] ]| Debounce ™
=2 Sean Fin#3 [Unassigned Debource [
) Listt
Pin #12 IUnassigned Active Level b Debounce [
Pin #14 |Unassigned Active Level |Law Debounce [
R Audio Type IFIat Audio ﬂ
External Alarm Duration [sec) |'I _,::‘ Q
External Alarm Delay [sec) ID # T\
External PTT Audio Source IExt die-and FlaN 2 udin\\}VA
[Ready \j)v [04-5ep-2003 [3:EE17 AM e [

Figure 21-38 CM/ MQ Radio Accessories Screen
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Frequency and Bandwidth Settings

The picture below shows the setting of the radio’

tps Commercial Series Customer Programming Software - [nMatlin_M0OSC_¥HF.cps]

Radio Types and Installation Kits

s frequency, bandwidth and power level.

==l
File Edit View Device Window Help ;Iilll
J F H |+ & Lo T | ?
Open  Save Add Zut Copy  Paste Read ‘Write Clone | Reports | About
E- &= Mohile =
~-[EH General Settings
- (& Accessories
€ Buttons Channel Bandwidth kHz] [12.5 - Emphasis Selection | D e-EMghasis and Pre-Emphasis =
~-apg Signaling
53 MDC Sean List |Mone - Squelch Setting | Normal
T aysl Auta Sean T
=] a Quik-Call TT Companding Mode [~ Q
& SVSI_ . Allow T alkaround [
EIE.a Cé;m::;una\ Personalities Receive Onip [
H-Zy Scan
L) st

Frequency [MHz] [151.625000 _l;
Squelch Type lm
DPL Code (Dctal) |023
DPL Invert I

TPL Frequency [Hz) |E7.0 =

TPL Code |22 S

(7
o

Signaling Sustern I Mon

TPL/DPL Required for Data T

Signaling Squelch Hr
Unrrute/Mute Rul I '
¢ -

=}
Fhaquency (MHz]\ SNE25000 |
= |
Vo
= Timﬁbnrimau {sec) [60 -]
FElence Frequency | Default 'I

DPL TurmOff Code [

o

|Ready

No

1o N
AN
Figure\21-39 CM/EM/GM CPE%}
e Power Le uld b e%ing to
<
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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%5W

V854 Latin America (LA) EMZ%I 2&\?\ Q@p

VI148AC CM/EM/GM INSTALL KIT

FLN3635A CM/EM/GM INSTALL KIT

Note:

1. When ordering an ACE3600 model w, radio¢ Y X option must be
added. %
2. For models/options availability; ales prige list:
S
3. The kit FLN3635A incl bar £ t %a 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
(FKN8644A) and antenna cable (FKN8437A).

Installation
The MotoTrbo can be mounted on the ACE3600 RTU (CPU,368

1. Attach the MotoTrbo radio to the metal bracket (p/

Mounting
Washers
and Screws

(038783989 '\
from
FHN6894A)

MotoTrbo Radio

he USB data cable (FKN8644A) to one of the USB host
odule. Connect the other side of the cable (26-pin
connector on the radio. (See Figure 21-41.)
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Radio Accessory

/ Connector

3. n the radio. Connect
% e DC power cable
t theopposite end of the power
&power supply unit.
ed given power supply.
4,

%Sl bove the CPU and I/O modules, using

tyshe Antenna connector on the radio. If the
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Antenna Cable Radio Radio Mounting
(FKN8437A) Screws (#0387839Vv89)
and

Radio

B | (\\ Bracket
§\ FHNG6898A)

BN/

Power Cable
(FKN8436A)

Communication
Cable (FKN8644A)

RTU Rort Configuration for the MotoTrbo Radio
he RTU port is configured using the ACE3600 STS as follows:

Port Type
Procedure 21-23 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. In the Port Tab, click on the USB port (HU1/HU2) through which the RTU will
communicate with the radio. (HUT is the left USB port and HU?2 is the right USB port.)

3. Confirm that the port parameters are as shown in the screen below.
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4. Define the desired Line links.

5. Save the changes. Generally no other changes are required to Advanced Physical or Link
Layer parameters.

HUT  Media LISB Hast M Links. LIME 1
Uperation Mode  iAsync « | DMS Servers |
Connection tppe Remate MDIS Host * | TP Servers |
Connected to MataTrbo -
. . S &
Figure 21-43 RTU Site Configuration for MDLC over MOTOTRBO Radio ameters

Advanced Parameter Configuration
The STS provides default settings for advanced port pafg
radio. These settings should be used.

Programming the MotoTrbo Radio using CPS Q
The MotoTrbo radio is programmed for ACE3600.jmn the-fa
communication. For user programming of site-specif %

Motorola Service Center or use the CPS w, an be orde

ra

withthe MotoTrbo

instructions below.

Radio Connections
To program the MotoTrbo radio
connected to a PC USB portust
FKN8644A.

tory and is y for
eters, thexradio to the
éd W@ adie and follow the
Prog Sgftware (CPS), the radio is
d AC Trbo communication cable

e MotoT%%o the CPS

a cessory connector, and the USB connector
MotoTgHo tware is installed.
€ r% .

grammed outside of the ACE3600 housing, disassemble the

Procedure 21-

1.

isassemble the MotoTrbo Radio from the ACE3600 Metal Chassis
1.  Disconnect the antenna cable (FKN8437A) from the radio Antenna connector.

2. Remove the radio/bracket unit from the RTU chassis by unscrewing the four built-in
SCIews.

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
(#0387839VR&9), one on each side. (See Figure 21-14.)
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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 I/O
connector.

Procedure 21-26 How to Program the MotoTrbo Radio

1.  Before programming the radio, read the codeplug file from the radio andsave 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 &

r€d and the TX

High Power value to VHF 25W/UHF 20W. (Vie ys the full layout of

General Settings.)
4. Under Accessories, verify that Ignition Seng r Ignition.

5. Under Network, verify that the CAI Network T

default 12)\(s xdentical for all

radios in the system. N

Verify that CAI group number (def: is idenfical fo mc s in the system.
: arked enabl

the radio.

wnload the configuration to the radio.

ct Write %}
ﬁ@ epeater topology (direct mode, single repeater,
N

on adding IP addresses to the IP conversion table and
ed RTUs, see the Operation chapter of the ACE3600 STS

0/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
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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
ADD: XiR M8220 Radio 136-174 MHz for Asia V753AC

ADD:

DGM4100 Radio 403-470 MHz for LA

ADD:

DGM4100 Radio 450-527 MHz for LA

WAA
S (e

ADD:

DGM4100 Radio 136-174 MHz for LA

>

&

A

e
O
o
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TransNET 900 OEM Radio Installation Kit
The TransNET™ 900 OEM radio installation kit (VA00225AA/FLLN3852A) 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 belew:
Q %

REMOTE

Figure 21-44 TransN i odem%%mectors

The TransNET 900 can as follows:
Procedure 21-27 How to dio on the Metal Chassis
ansNET 900 radi the metal bracket (#0789971V39 from
four supplied\screws, inserting the screws from above. (See Figure
low.) S
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. Connect the other end of the cable to the
wer supply module.

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

CPU ACEISN0

yd

VA AN

Power
Cable

g:_KNSSOSA)
ignal
Cable
(FKN8514A)

Antenna
Cable
(FKN8511A)

Figure 21-47 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

user. If'it is necessary to change these settings, refer to the Pran
documentation.
RTU Configuration

Procedure 21-28 How to Configure the ACE360

1. In the ACE3600 STS click on the desire

2. In the Port Tab, click on the on d\orplugsin port th

communicate with the TransNET radre
3. Confirm that the port paramgte a s &wn in the screen below.
Note: If the baud rate of the, is alue ‘;g”@ the baud rate of the port

should be configured accar

4.  Define d in %
5. Save the shanges. %

tedia - Link name: LIME 1 _v_i

Operation S _v-l Data Speed: [ 9600 Bps]: 3600 Bps j

| Coprechi ermal modem Ll Default routing: [ Mone]: Mone L!

ti-drop half-du%{WD - El
\ O b

figuration 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 iNET 900 radio modem is housed in a plastic housing, as shown below:

1. Attach the iNET 900 r

using the four supplies
Note: The 1, the

the bracket ¢an be mounit

Figure 21-50 iNET 900 Radio Modem Mounted on Metal Bracket — Front and Rear View

2. Mount the bracket on the RTU chassis above the I/O modules, using the four built-in
screws. (See Figure 21-51 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 21-51 and Figure 21-52 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

connector.
Unscrew the nut and locking washer from the other end of th& ante ifa Gz
If the RTU is inside an enclosure, thread the end of the cable t @
bottom of the enclosure and screw on the nut and locki Qutside the
enclosure.

Connect the antenna cable to an external antenna.

Radio

Radio
Bracket
(FHN7067A)

) /)

i

oOn O \ B IR

1l

Power Supply  CPU
Figure 21-51 iINET 900 Radio Modem Installed on ACE3600 Chassis
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Antenna
Cable

_ (FKN8511A)
Radio

Signal Cable
(FKN8512A)

. @;nnections

ork wi A@ﬂgoo RTUs in several ways
es e Modem configurations.
Ligatio

needed. The iNET should be set in
€ communication between RTUs with no

remote. An M
Multipoint to
Zones.

Not,
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External Modem Port Configurations

Configuration 1

| iINET
i LAN IP Gateway External Modem/ Com2/ Access
Line2 RS232
SCADA
S

Com2/ iNET

RTU 1 External Modem
Line2 RS232 UDP Remote
External Modem Q@\ iINET
Usp/ Remol Q

Line2 RS232

?LAN
iINET

Terminal Server |RS232 Com2/
169.253.1.10 upp | Access
Point

SCADA] i

iINET UDP multicast #2
224.253.1.1/30011

iNET :
qu@szsz Termi
b 169,254

oin
N INET P icast # K
224.23411.1/30011 Line 3
ipe 2 f R
f k Terminal Server Ports iNET iNET
iNET NET IP Address |Tcp port| Link ID Remote Remote
mote Remote 169.254.1.10] 3024 | Line 2 External (COM2/ External |Com2/
169.253.1.10| 3024 Line 3 UDP DP
Externall COM2/ External| Com2/ . = LMi(r:(ée3m/ RS232 mi%m/ Lészgz
Modem/|UDP Modem/ | UDP H r—
Line2 |RS232 Line2 |RS232 RTU 3 RTU 4

RTU 1 RTU 2
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Configuration 3

RS232 MCP-M RS232 Com2/UDP

. Acces
SCADA  Modbus External Modem/Line2 Pdmx

X

RTU RS232 Com2/UDP iINET
Remote

External Modem/
Line2

RTU

STS

MDLC over IP Port Co r@

i Ethernet/ i
______________ , | 169.254.0.12 |
IP Gewa 69254014 |  pgmmmmmommeeees
IR Ethernet INET
Access
MDLC over IP/Linel Point
T PPP/ . /
i1 160.254.1.13 iNET IP Cloud
Y ——
MDLC over [P Com2| iNET ol Line 1
Linel RS232 PPP Remote

Ethernet/ i
169.254.2.12 i

A

RTU 2 Ethernet ! iNET
Remote

MDLC over IP/
Linel
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Configuration 5

STS I

SCADA ! Ethernet/ i
i 169.254.0.12 |

[ ——— ! | ! |

,% IPGatewdy | 1 160254.0.14 | e | 169.254013 | | oo

! e e T K

B | |

1| CPU420 ! 4 eepr

i1 Firmware >=9.10 | i1 169.254.1.13 iNET IP Cloud

RTU1 |MDLC over IP Com2! iINET
Linel RS232 PPP Remote

__________________ i Ethernet/
1 169.254.3.13 i: i 169.254.3.12
! ] A
E] {Ethernet! INET
-_—— r Remote
STS

)% / (n{@t/eway
LAN T

SCADA | LAN
169.252. XXXXXX | 169.253. XXX XXX
iINET
Access \
Point

iNET IP Cloud
169.253. XXX . XXX
Linel

A 1

iINET iNET
Remote Remote
Remote
MDLC | Com2/ MDLC Eth .
MDLC | Com2/ MDLC N over IP/ | PPP over IP/ erne
over IP/ | PP over IP/ igrznseizu Linel | 169253113 Linep | 169.254.2.12
Linel 169.254.1.13 Linel ) - RTU 3 RTU4
RTU 1 RTU 2
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Configuration 7

RS232

SCADA Modbus

169.254. XXX. XXX
iINET
Access
Point
iNET IP Cloud »
169.254. xxx ., XXX
Line 1
iNET iINET
Remote Remote
Com2/
MDLC MDLC Ethernet
over IP/ | PPP over IP/ 169.254.2.12
Linel 169.254.1.13 Linel : X
RTU1 RTU 2

INET

Point

Access \Q

iINET
Remote

(o)

LC
1P/
inel

Ethernet
169.254.2.12

RTU 4
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Radio Configuration

External Modem Port
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 th V%

The initial screen is as follows:

MDS iNET 900
Starting Information Screen

Device Mode:

Device Name:

Network Name:

IP Address:

Device S
Uptime:
irmware Versionm:
&
ardware Version:
: Senial Number: 069975

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. COM2 should be Enabled and COM1 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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5. Press'A' and the IP Protocol selection menu will appear.

6.  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 M
Press 'B' to select the UDP port. S
7.  Ifyou selected UDP above, you will be prompted to select t olo YOu have the

following choices: @
le remote uriit.

e Point to MultiPoint is used if you transmiftQ>a single radie\This radio is the point, and
all radios are the multipoint. For examp e

multipoint. No RTU to RTU is provided.

e MultiPoint to MultiPoint works lil eal radiowhére a 1 ) can
communicate with another.

begi@any RTU to any RTU.

5 <'> i t?cast Port. These are the

should be the same on all radios.
P’ Address.

e Point to Point is used if you have a single AP a

hardware configuration for the port.

4. It is recommended to have Hardware Flow Control on the serial port enabled. When
prompted, press 'A' to enable Hardware Flow Control.

15.  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 COM?2 Serial Data Port should appear as follows:

AP Demo Set 1
Serial Configuration Wizard

COM?2 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 Mede

G) Data Baud Rate 9600
H) Configuration  8NI1

I) Flow Control enabled

J) Serial Mode Seamless

K) Seamless Inter-Frame Delay

X) Commit Changes and Exit Wiz % @@

These changes will take effect m

Are you sure (y/n)?
Select a letter to choose a e A or the@é@\ 'Q' to quit wizard

16. Press'X'
will take

save the ¢

ges and exit d When prompted with "These changes
(y/n)?", press 'y' and ENTER. There is no

at these settings are saved and you do not need

5 'B' to select Network Configuration. This is needed if you
ion to the radio unit (recommended). Ethernet port is needed if
erface on RTUs and Ethernet port on [P Gateway (MDLC over

?). In any case, 1t 1s recommended that you set it.
9. Next press 'G' for IP Address configuration.
20. In the IP Address Configuration Menu, press 'B' to set the Static [P 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 3600 RTUs (see
Configurations 4-7 above.)

MDLC over IP supports:
e [P Gateway 4.xx configured with MDLC over IP ovet Etlier

e ACE3600 RTU Ethernet port

Standard modem.

When using an RTU with EP Ethernet port, connect
Ethernet port. The IP Port should be on the sa

}& appropri
rersion T

<

over IP port (as above). All IP
nnecting to it. The RTU PPP port
computer adapter. The following

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:
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 following shows Access point configuration for MDLC over IP but it is exactly the same
for Remote.
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The initial screen is as follows:

MDS iNET 900
Starting Information Screen

Device Mode: Access Point

Device Name: AP Demo Set |

Network Name: Demo Set 1 < %
IP Address: 169.254.0.12 &\
Device Status: Operational

Uptime: 01 hrs, 51 min

Firmware Version: 4.4.0 @
Hardware Version: 1.0.3 @
Serial Number: 106 & Q)}@Q

Press 'G' to goto-Mai M&;

ote that the Static (sub)Net Mask and Static [P Gateway addresses should be the same
as those of the IP Gateway and EPIB. Their I[P 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.

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 Eqabled and
Disabled. COM2 should be Enabled and COM1 Disabled. Press EN ce Enabled is
shown. &

e UDP - to be used as External Mod @
as<] v . @
Q
e;g Address. Press'A' and enter

f
hatysuniquely assigned to the RTU. It

er @ d'in the iINET network and in the LAN (if

Address set in the Network Configuration

assigned 169.254.0.13. Both addresses reside in the
set in the Network Configuration. When using a PPP

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 COM?2 Serial Data Port should appear as follows:
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Serial Configuration Wizard

COM?2 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

O

Select a letter to choose item, <ESC> for the prev

20. Press 'X'to save the changes and &xit'the'wizard. There to power up the iNET
radio. Note that these settings are d u donotn reset them when

o

C {o return to the Main Menu.

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 _v_i

Operation Mode  Async ] [ata Speed: [ 9600 Bps]: 9600 Bpz :J
~ |Connection Type  Extemal modem fhd Default routing: [ Mone]: Mone LI
Dg Connection Mode EMuIti-drap half-duples without CD -

Figure 21-53 RTU Site Configuration for INET Radio— External Modem Port
Port Type Parameters

Media RS-232 _--_! Links._ LIME 1
Operation Mode  Async j Data Speed: Q JE00 Bps j
Connection Type  PPP --I DIMS Servers

Connected to gNuII rnadern --El HTE Severs &F

Figure 21-54 RTU Site Configuration for iNET Radio- LC [ IP"Port
Port Type Parameters

_ ] Prysical B Link | @\ N
Advanced Link Layer ®> {{\\

Parameter
@g.{bﬂ.ﬂ
( E nable j

Perniodic check, of failed ATU
Default group IP address:
Get hogt by name uzing DMS

T ta faled RTU every <0-DISABLE 0-30: min
MOLC over [P port number; 2002

Enable sync Dizable ﬂ
Enable rauting on MOLC aver IP (park Dizable l!
Matify [P address when connec Enable j
300 i
10
[ 3 3
[ Dizable] Dizable j
[ 0 a
[ Enable]: Enable -
[ Mewver]: ;When connect :
[ 30r 30
ReagistratiscNife time [zec] <0-65535: [ 1] LI

Figure 21-55 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 LIN1L, level 0.
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Verify that the connection succeeded using the SW Diagnostics & Loggers utility. In Device
LINI1L, Ievel 101, make sure that the "State of configuration task" field is set to "connected and
registered". This may take between 30-60 seconds.

&
R
G

<

&
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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 21-31 How to Install the MDS 900 Radio on the MetakGhassis

X39 from
1-56 below.)

1. Connect the radio to the bracket provided in the Hardware
FHN7066A) using the four screws, supplied with t ack

Figure 21-56 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 cKassis above the I/O
modules, using the four built-in screws. (See Figure 21-57 below.)

Figure 21-57 and Figure 21-58.

Unscrew the nut and locking washer from the N-&

Connect the other end of the DC power ca
on the RTU’s power supply module.

Connect the other end of the comm
module port configured for the'yadi

Connect the antenna cable t6 an e
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Radio Radio
Bracket
(FHN7066A)

Power Antenna

w2 READ ME FIRST!

Cable Cable

g:_KN8510A) (FKN8509A)
ignal

Cable

(FKN8513A)

Figure 21-58 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 21-32 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
communicate with the MDS radio.

RTU will

3. Confirm that the port parameters and data speed are as showmrin the're reen below.
Note: If the baud rate of the radio is not the default value (9600), t ¢ of thoport
should be configured accordingly.

4. Define desired links.

5. Save the changes.

tedia RS5-232 _vJ Link @L\ LIME 1 _v-i

Operation Mode Azync w |[|[Data Spe 0 Eps]: 9600 Bps j
. |Connection Type  External modem w || Default rauting; an Maone ;I
E§ Connection Mode  :Mulb-drop halt-duples: without C0 ﬁ @

Figure 21-59 RTU Site Configuration f 9 ead Spe@ﬂlo UHF Transceiver
RadiofPo ram%{@?ﬁ N
TR Hedia RS-232 <> Lk rarme; S RADIDT |
Operstion Made  Aspnc & .l Zor&& o/
- 3 !

Connection Type  External moden [ 9600 Eps] 9600 Bps j
Connection Mode  MAS( [Rladios) D f@ ing: [ Mane]: Maone ;l
| Tupe ;Multi-}s@a half duple:-:ﬂ N \v\El

Figure 21- TU SitWﬁon r&lOA— 900 MHz Radio— Port Type Parameters

SO
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MTMB800 Radio Installation Kit

The MTMS800 Installation Kit for ACE3600 (FLN4109A) enables the user to install the
MTMS800 mobile radio in ACE3600 Remote Terminal Units (RTU). Each kit includes a
bracket, adapter, and cables.

Installation
The MTMS800 can be mounted on the ACE3600 RTU as follows:

Procedure 21-33 How to Install the MTM800 Radio on the Metal Chassfs

ASE3600 CPU
Plug-In Ports to the

module. For instructions on attaching plug-in ports; s
CPU Module in the CPU Module chapter above.

@Ca io Accessory
( onnector

Connector

Mounting Screws
(0387839V89)

Radio
Bracket
(FHNG894A)

we 21-62.) Connect the other end of the power cable to the AUX1A
r on the ACE3600 RTU Power Supply unit. (See Figure 21-63.)
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Radio Accessory Communication

Connector Cable
Radio Powe Power Cable
Connector FKNS8517A
Radio — = Antenna

Figure 21-62 MTM800 Radio Cable Caenn &
4. Connect the communication cable (FKN8516A9.3a the end o power and signal cable

using the attached screws (FKN8517A). (See % e 21-62.) Place one Fair-Rite soft ferrite
(#7683477X01 from the supplied ferrite kit FHN70074) on the ¢ ar the bottom of
the CPU door, loop the cable one turn around it, and clamp the fefrite.onthe cable.

e plu@ oPthe ACE3600

et (#4 ) using the two supplied

5. Mount the MTMS800 radio o
radio mounting screws from
radio. (See Figure 21-6

 # 038 890on the top and bottom of the

2h
< 62.and Figu 1-
% to the antenna adapter connector on

CE3600 housing using the appropriate
X (bracket and radio) on the RTU chassis
hgfour built-in screws. (See Figure 21-63.)

Antenna Cable provided may be either FKN8437A (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
(FKN8430A/
FKNB8437A)

Power Supply

Figure 21-63 MTM800Q R : % hassis

800 Radio
ica g MT i0s (for packet data only), use the
jon utility% the ACE3600 RTU plug-in port

port ¢onfiguration and advanced parameter configuration.
&wvalues can be applied to other serial or plug-in ports,

nfigure the ACE3600 Port for the MTM800 Radio
, click on the desired site, and open the site view.

In the Port Tab, click on the on-board or plug-in port through which the RTU will
communicate with the MTMS800 radio.

3. Confirm that the port parameters and data speed are as shown in the screen below.

Media R5-232 j Links. LIMNE 2
Operation Mode  Async j Data speed: [ 9600 Bp:s9600 Bps j
Connection Twpe  PPP j OM5 Servers
Connected to ETETFH.-'l'-. j MTF Servers

Protocals..
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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.
fogrammed as

ed-with the radio

Programming the MTMB800 Radio using CPS

<
Before connecting a MTM800 radio to an ACE3600 RTU, thg radio should
necessary for packet data. For this purpose, use the CPS ch can'ke o
or bring the radio to the Motorola Service Center.

&
R
G

<

&
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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
),
I \%
Lo
Q5 P/N:0789422V45 N ﬁ : 22
o K 00
N —
(-]
© ©
o
J) 0 ]

49

CM/EM/GM/CDM750 Bracket xﬁo XTL500 racket

¢ @kj@%g

) o

o N @3

N

x S
; i) @3 O
GP/HT/PRO Bracket

Figure 21-64 Radio Wall Mount Brackets

FanY

a
\

rocedure 21-35 How to Mount a Radio on a Wall

The following installation procedure should be followed to install radios on a wall near the
ACE36000 frame. A special wall mount bracket is provided with the radio installation kit,
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 21-64 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.

&
R
G

<

&
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RS485 CONNECTION BOX

General Description

The RS485 Connection Box (V186AD/FLN3641A) provides an interfacép.up to seven RS485
connections. (See Figure 22-1.)

N |

S
- -
RS485 HUB \
<> RS485 Por

AV Ted (e o) o] Al AV e (L A Tl

=




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 box interface to the metal chassis, place the box e metal plate
and click the two pegs on the back of the plastic box into the gesire oles ainthe metal

chassis.
Wire Connections X\
N

1) Tointerface to an RTU, connect the communication cable 8427A) between the

N8427A) between
ector.

-
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

Introduction

The Audio Control and Tone (ACT) module (V155AE/FLN3851A) serv
recorded voice and alarm sounds in ACE3600 based alert systems. The ACTNmodule also

routes low-level sound signals to high-level amplifiers. The high-Jevel sound.caq\e directed to
specified alert speakers in a set of six speakers, mounted in different locatior

The ACT module contains an internal audio memory that SCuSto audio sounds
to be recorded and stored in the ACT module. Recordin udio be gane directly from a
low-level output source (tape recorder, laptop or radio odtpu

Front Panel Description Q@
The ACT module is enclosed in a compact plastic bo the Afﬁ@elow.

(@R
d audio from a power

2QRen3nd Normally Closed (C).
3 1-6 (Speakers 1-6).
ber of signals that are manually

oececeoe”

°“°2;:g'. n - Used for manual recording.
fol T I I Yelofoky

©0000000 * io Output - Marked as SIG OUT and GND.

E AN vét Audio Input - Marked as SIG IN and GND.
S UT port - an extension of the COM IN RS232 port
GND -I\ o )

sigour || !& d can be routed to any serial interfaced device (For

SIGIN i example, serial dot matrix printer).

e d
GND 'II | | T
/ ; COM IN port - an RS232 communication interface port to the

COM ACE3600 CPU. This line is used by the RTU for controlling
ouT the unit.

i Power inlet - Connected to a DC supply voltage source of 9
cm to 16 VDC (the AUX port on the ACE3600 power supply).

pwr- I+

Figure 23-1 ACT Module — Front Panel

ACT Module Features

The ACT module features are described below:
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Audio Control and Tone (ACT) Module

e Controlled by the RTU via an RS232 serial port using a simple instruction set.
o Digitally records audio signals (alarm tones, voice announcements, etc).
e Plays stored audio signal.

e Interface to an external low-level audio signal source (microphone, radio audio out,
etc.).

o Interface to input of one audio amplifier and up to two outputs of au mplifiers.

e Connects to up to six speakers. ©
e Selective output to any combination of six speake \
¢ Routes the audio signals from the amplifier(s) outpu

rinter to al

elec peakers.

¢ Routes data coming from the RTU to a
by alternative use of the RTU serial por

printing of information

The ACT module block diagram is shown below:
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Audio Control and Tone (ACT) Module

ACT Unit

DIGITAL AUDIO
RECORD / PLAY

DEVICE
;
recorp & | v P LOW-LEVEL
INPUT | OUTPUT AUDIO OUTPUT
LOW-LEVEL
AUDIO AUDIOINPUT b - —
SOURCE v - FCN6294
= POWER
P AMPLIFIER
« 1
HIGH-LEVEL
AUDIO INPUT 1
| HIGH-LEVEL
AUDIO INPUTA2
a
.
HIGNALEVEL
[ OUTPUT 1
PEAKER]
— | NGH-LEVEL
u OVTPUT 2
c P | SPEAKER2
M —- N

A1
T

|
J

OUTPUT 5

@AKERS
HIG
N SIEES
@ SPEAKER6

> U7
Q(\<\¥\> 2T | PRINTER

7
[N

R T 12 VDC fru‘@ le
u

%gur -2/ACT Modute—Simplified Block Diagram
S

COMIN
Control of RTU via
RS-232 line

2
A —

N—]
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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 \QXWAV" file format

odule detects silence.
jng capacity.

The module’s low-level audio input also enables the-cgnnecti al low-level audio
source (such as a radio audio output) for direct routingt audi ier\Jhus the audio
routed to this output can be either a pre-re i0 5 source, connected

to the low-level audio input.
gﬂ&s into the module. The

i0
%&to selected speakers.

at C@
he RTUV\a 32 port, marked as COM IN. The
% it code protocol.

Tl{E have more than one use for its RS232 port. The
ayselect its serial port connected to COM IN to control the

ith “ﬁ‘ ing an additional serial port which could necessitate the

Two high-level audio inputs are
ACT module has six high-level a

Interface to the

evial 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:

Play

Repeat Play # times

Stop - Play

Enable low-level Audio Output

Disable low-level Audio Output

<
Configure the number of recorded signals (cells) @

e Record
e Report Status
e Connect/Disconnect Speakers @
For the ACT module instruction set, see ACT Instructi t below
Q
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Audio Control and Tone (ACT) Module

Installation 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 Jsolation Board -
FCNG6294A (connected to the SIG IN/SIG OUT connector).

Procedure 23-1 How to Install the ACT Module

1)

2)

3)

4)

5)

6)

&

Place the ACT module on the metal plate and click the two pe
box into the desired holes on the metal chassis.

on the ACT
nectors (configured

Connect one end of the power cable (FKN8433A) te-th
module. Connect the other end of the cable to the one of t
to 12V) on the ACE3600 power supply mod

Connect one end of the communication cableEKN842(A) to the IN port on the
ACT module. Connect the other end of the cabl 9 RS232 pa he ACE3600 CPU.
To use high-level audio speakers, con to six speakers Q Migh-Level Audio Out
(1-6) relays on the top of the AC ront\panel. S ¢’23-3 below.

gd tones ctthe i fth rst high power audio
amplifier to the SIG OU [ ctQrs, usi Sofation Board (FCN6294A).

e No connector on the top left corner
of the ACT modul : i - .
To enable fadio voi audio ( nal), connect the external speaker of the
voice radi
See Kjgure

plifier for local microphone, connect the output of
ed (C) connector on the top of the ACT module front

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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Audio Control and Tone (ACT) Module

High level AUDIO OUT

t

‘1 *— &
osososce”
ceeo0ee0

oseee00o” High level AUDIO OUT
«0000000"

moaTnN-

— Low-level
magﬂg P Output \%put audio signal
| Input

sam 81T
High power High power
\au@ amplifier audio amplifier

a4
b 4
¢
N 4
¢

ACT Module

[T (g

B

Use dot matrix
Printer Only

and G2 points i
using amplif
pull’ output.
dama

3-3 ACT Module — Wiring Diagram

Table 23-1 ACT Module Communication Ports Connection Chart

COM IN COM OUT
RxD - In 1 TxD

TxD - Out 2 RxD

DTR - Out 3 CTS

GND 4 GND

RTS - Out 5 CD
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Audio Control and Tone (ACT) Module

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 to which the

ACT module is connected. S
Procedure 23-2 How to Configure the ACE3600 Port for the ACT le
e site View:

1) Inthe ACE3600 STS click on the desired site, and

2) Inthe Port Tab, click on the on-board or plug-in port through.whichdhe RTU will
communicate with the ACT Module.

3) Set Media to RS-232, Operation Mode to As ction Type ser Port (Ladder
Controlled).

4) Save the changes.

Generally no other changes are required.c vang icakar LinkLayer parameters. For
information on the RTU port paraipeters, 5e8 i i enfiguration Parameters of
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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 mus be sent twice. If the

second instruction sent does not correspond to the first, that instruction is
ACT recognizes a valid instruction, it echoes an acknowledgement. While th
playing a stored audio signal, the instructions should be sent only@nce

ACT Instruction Set

Instruction Code Description
Play Signal # HOLXXXXXX” Plays recprded audio si&@umber i
(XXXXXX=1 - 60) The reco
The low Iev

ed intg the low-level Output.
oyt is disapled. Example: Play
Si

Record Signal #

LOXXXXXX
(XXXXXX=1-60)

grds’audio signal er
ecord signak6 =+ “10000110”

Connect/Disconnect
Speakers

11 X5 X4 X3X2X1 X0 \S

= Speaker (@»)

0=
1&(connect

j\q\nﬁﬁe@ts or di f'speakers.

Q

Repeat the Played
Signal # times

%@3}? playing the audio signal # times.

\\No e: This command can be instructed and performed
only while the unit plays a signal.

Example: Repeat playing the played signal 4 times =
00100100

SwpPlay) "\

“0001THLIY

Stops the played signal.

Ena ow IeveY “00100000” Low-level Audio Input is routed to Low- Audio Output
Audio

Disable Low-level “00000000” Low-level Audio Output is disabled (no audio is routed
Audio Output 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

then returns the following 4 byte sequence with the
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Audio Control and Tone (ACT) Module

module status:
Byte 1: Instruction Echo (“01000000”)
Byte 2:
Bit 0-5 = Speaker status (O=disconnect)
Bit 6 = Play status (1 = play)

Byte 3: Possible number of

Byte 4: The nu e gnal that is
currently playl I be reparte Iy when a signal
is played.)

Response to Instructions
The ACT acknowledgements are the 8—biescr|be belo@
Response Code \\QQM M

Record completed “01111110” Q§ \F@c@ng has E{@c&)mpleted.

Play started “100000(@”} \ j%ﬁal iw\@t@ﬁng played.

Play completed f%lﬁioi\ ﬂ Sigm\“@y\h& been completed.

Instruction “01111}1% In \Gas not the same as the first one
p

inconsistency U « e aying); the instruction is not
ed.

Instruction t| t 7 \OOOﬁ)O” %struction received only once, (when not

playing); the instruction is not performed.
o Sl@%@

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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Audio Control and Tone (ACT) Module

4) 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).

5) 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).

6) Repeat steps 4 and 5 to record additional audio signals (up to eight).
" %

&
R
G

<

7) When recording is completed, all the LEDs will turn off.

&
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Audio Control and Tone (ACT) Module

ACT Module” Specifications

General

Operation Voltage 9to 16VDC

Power Consumption Refer to Appendix D: ACE3600 Maximum PowerQ&(ings.
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) S

Relative Humidity 0-95% @ 50° C without condensatio/n/> & Kwy)

User Connection

Power connector Molex 2 pin with polarity

COM IN RS232 Phone 8-pin (N

COM OUT RS232 Phone 8-pin NN\ A\
N\

Low-level Audio In/Out 4 screw TB connect}w\

AN
High-level In/Out 8 screw TB \V @\\B\

Audio

Low-level Audio Input 0.8t0 15 \&é ésvob Hz ‘@%o KW +10%
input lp'rpe)

Low-level Audio Output Q@ 5@{@% 74 6KV Molaﬂon Board.

High-level Audio Input um 36 VAC RMS
0.05 ut pedance
Mln um sigral: , 100 pA.

High-level Au Outp \S‘WR 5 MMS maximum per one output
j M

EMC

N
EIectro%é&ic Dis\cf\é@e\ I@\&W—Z, level 3

g{if\%\?&\@yyetic @ﬁo-m, level 3

Electrical Fast Transient / IEC 1000-4-4, level 3
Burst
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 modu

switch in the DO relay 120/230V module board (for EE relays o
Relay 120/230V Module chapter above.

24-1
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OPERATION

General

The operational functions of the ACE3600 unit are performed using the
Tools Suite (STS). These are administrative and diagnostic tasks, generally
technicians and administrators. The functions available depend op the specifi tware
applications installed in the unit.

3600 System

Opening/Closing the Housing Door

For instructions on opening and closing the housjn
optional padlock accessory, see the Opening/Clgs
Installation chapter.

the door with the
or section in the
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MAINTENANCE

General

The following maintenance procedures are recommended for the ACE36 TU.

Lead Acid Battery Maintenance S
It is recommended to perform the following maintenance pr
using the ACE STS Hardware Test utility or the user app

d he aci
ication ra
e Once per month - run a full battery test (battery capacity) of thedgad acid battery.

If the capacity is below the manufacturer recomme i'-
Power Supply Module and Backup Battery chapter abqwve

d acid batter

, replac@&ry. See the

e Once per day - read the charge level of
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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 urit,

If all connections are correct, check ¢ S.

The PWR LED on the
CPU/expansion module front panel
is solid red.

s%c

The CPU/expansion modu%

ivethan.egror
from the power supply (A a ~etc.) or
fails to recognize the pow pp the AC
power supply, b atteryyetc.

The PWR LED on the
CPU/expansion module front panel
is flashing red.

The boot did not completeand t@FPGA is not
loaded. D@inew S to the unit.

front panel is gr
LE he expans
green

The ERR LED on the CPU module | The unit haﬂ@. Che r Logger to
front panel is red (or the MERR rea message:
Ir_el(Ej[)) on the expansion module is ere are man géd about lost
' e eck the expansio ernet SPD LED to
((i\m u at th(eF%N i rking at 100Mb.
The ERR LED on the CPU le (|(T it has ﬁw@ Check the Error Logger to
front panel is orange (or warng
LED on the expansion qa@dule’i
orange.) %
The ERR LED }‘@ule u \h\ég a message. Check the Error Logger to

r

NN
ED on the C \
module\fro nelisr

The user application is not running. Check the Error
Logger to read error.

WL LED o :
mo ont panel is bligking

The user application is running for more than 1.2
seconds continuously. Check the application.

The CONF LED on the CPU
§91odule 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 re to one of
the following causes:

The MCNF LED on the expansion
module is flashing green after
having been solid green (i.e. aften@

connection to main CPU wa
established.) @

e nsign modul d%@ected from the
i heck cablesonnections.
O

(X

The ERR LED n%j
d.

LAN switch front panel i

a&mable to configure itself upon
lost communication with the main

e Error Logger to read error message. The

C
% may need to be replaced.

co lm( cation LEDs
EXpansi N switch fr
\aqe not N

Bheck if the Ethernet cables are connected properly.
Check if the CPU on the main frame and the
expansion modules have the proper power.

W supply ted to
power seur

ces and the 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 | Check the position of the dip switch on the DO EE
the main power supply and the 2- relays. For more information, see the Digital Output
pin TB is not plugged into the Relay Module chapter above.

12VDO connector on the main
power supply, but the DO EE
relays are enabled.

&
R
G

<

&
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BREAK-FIX PROCEDURES

General

This chapter refers only to replacement of removable mg SN :

Note: A TORX screwdriver is required for cQ n Philips
screwdriver is required for assem crewdriver is required

for setting the code key pin:
For information on installation of are/housing on the W% the Installation chapter
above.
) ich %‘ e modules can be removed from
U powering down % e only exception to this rule is the

uring normal operation. See

cahnot b Q

N
% ng, the system will recognize the module, but
io

Tofeplace a CPU module, open the door of the CPU module and press the cable holder
downward.

Disconnect all cables from the connectors.

3. Simultaneously press on the tabs on the top and bottom of the plastic front of the old
module, and pull the module from its slot. See Figure 29-1.



Break/Fix Procedures

Press Down on
Module Release Tab

Module Release Tabs

rom the old CPU module and plug in to the new

CAUTION

METAL PARTS OF THE POWER SUPPLY MAY BE VERY HOT.
After removing the power supply module, allow the metal parts to cool down before
servicing the unit.



Break/Fix Procedures

Procedure 29-2 How to Replace a Redundant/Expansion Power Supply Module

1. To replace the second power supply module in a site which has redundant power supplies,
or an expansion power supply in an I/O expansion frame, open the door of the power
supply module and press the cable holder downward.

2. Disconnect the cables from the connectors.

3. Simultaneously press on the tabs on the top and bottom of the plastic t of the old
module, and pull the module from its slot.

4. Slide the new module all the way into the slot until the tabs cﬁ: into p
5. Reconnect the cables and press the cable holder back t ce.

afeg is added in order to
is notcurrently available.)

he power s

ac I
Q
Replacing an 1/0 Modul @ b sig %gwitch
To replace an 1/ EXpa &n LA i llow the procedure below.

Procedure 29- ow to e an [/OWMo LAN Switch

d move TB holder by pulling on the extractor

.&\%\u dule from its slot.
emove any plug-im24V power supplies from the old I/0 module and plug-in to the new
I/0 module.

For DO relay modules, reset the 12VDO dip switch, if necessary. See the Configuration
chapter.

5. Slide the new module all the way into the slot until the tabs click into place.

If the 1/0 module includes a TB holder, reconnect the TB holder as described in the 1/0
Module section.

If the I/0 module does not include a TB holder, replace the TBs on the connectors on the
front of the 1/0 module by hand.
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Break/Fix Procedures

Inserting a New 1/0O Module into an Empty Slot

When the RTU is shipped, a protective rubber cover is inserted 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 1/0 module onto the RTU frame.

Procedure 29-5 How to Replace an I/O Module

1. Grip the protective rubber cover (p/n 1571435Y04) firmly with your thump and index

finger. Gradually ease the cover out of the desired module slot.
2. Insert the desired 1/0 module into the empty slot. & @

@e the screws.
:ISS;;'[

g-i

the panel. Carefully insert the
t he CPU board.

CPU (Plug-in 1 only.)
(plug-in 2) connector.

Replace the plug-in board with
plug-in board connector/i
For Ethernet 10/100 M
For all other plug-in\gonts

he other side of the CPU board.

N

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.

4. Secure the memory card to the CPU board with the supplied screw.
5. 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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Break/Fix Procedures

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 the unit is installed in a NEMA 4 housing, unscrew the four large screws and remove the

metal chassis from the housing.

Remove all modules from the outermost slots, generally the power supplnodule from the
leftmost slot and 1/0 module from the rightmost slot. S

Unscrew the M5 screws on each side which secure the motherb talchassis.

Save the screws. See Figure 29-2.

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 was installed in a NEMA 4 housing, replace the metal chassis in the housing and
screw the four large screws from the metal chassis into the housing.

10. Replace the modules in their respective slots.

11. Make sure that the ground is reconnected.
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Break/Fix Procedures

Replacing the Fuses on the Power Supply Module for AUX1/AUX2
or 1/0 Expansion

To replace a fuse 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.connectort connect the
user’s main power cable from the cable inlet on the bottom oﬁh poy
front panel.

2. Simultaneously press on the tabs on the top and bott
module, and pull the module from its slot.

3. Using narrow pliers, remove the faulty fuse from its groove
the fuses in the expansion power supply, see \sion Power
Expansion Power Supply Module chapter abg

4. Press the new fuse into the groove on the board.
Slide the power supply module all the \@ 1$0 the
Reconnect the cables as in installatidn.

%;“
up b

the
¢

Replacing the Backu

e RTU, see Replacing the Backup Battery

Batt a OVe.

cept for the main power, ground and battery are performed
he RTU. The electrical interconnection diagrams are
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Break/Fix Procedures

- 85264 W AC Pawar
= 1872 DC Junction Box
- 108155 DC .
~I+ Fower Cable Radio Cabla Radio, Modem
———— & Power AL A é A
0f- Input AUX1B or ACCessory
oo Aop pietet | Radio, Modem
o DC / AC Power or Accessory

_'I___! 2116]\%]\%)(6)\%] | Suppl\lfsl" ,::lc:]arger Battery Cable
—_— Grounding KA e Backy
Strip Baf‘/p\f'%
Battery

o, @

Metal Base / Chassis/_\ %

AN
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Break/Fix Procedures

Fower Input
-85-264 W AL Power
E7E Y D Junction Box
=10.8-15.5% DC -
~i+ Power Cable Radio Cable Radio, Modem
— 2 Power ALA é A
0f- Input AKX 1B or Accessory
- iz |LE e | Radio, Modem
) DC / AC Power il a4
supply ,‘ Charger Battery Cahble
Module Back
"
Battery
In/Out Q

Motherboard

di @
Metal Base / Chassisf (\ @?@ ?

] VRN

N
29- lectri In@ n (RTUs with no 1/O slots)

S
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APPENDIX A: GENERAL SPECIFICATIONS

Specifications

The specifications below are for the RTU as a whole. For the individual
performance specifications of each module in the RTU, see the specific mo chapter.

&
Table A-1 ACE3600 Specifications N O

General

Dimensions (WxHxD): 117 x 209 x 198* .61" % 5.30" x 7.80"*),
Weight: 0.95 Kg (2.1 Ib)

\\ N
Frames No 1/O slots - PS and CPU modules%lﬁw
m

Dimensions (WxHXxD); 98* m 261" X 7.80™%*),

3 1/Oslots - PS( C
Dimensior

; wall mount,
@2* m (9.21" x 9.61" x 7.80"*),

Dimensions (WxHXxD): 435 x 244 x 198* mm (17" x 9.61" x 7.80"*),
Weight: approx. 3.3 Kg (7.3 Ib)

* Depth including Module panel

Expansion Frame Number of 1/O slots - 3,5,7,0r8

Default power supply - Expansion power supply

Compatible power supplies -  All except: 10.8-16V DC low-tier power
supply




Appendix A: Specifications

General

Metal Chassis

19" frame metal back - for PS, ACE IP Gateway, radio and 6.5 or 10 Ah
backup battery, 2 plastics boxes; wall/rack mount,

OR PS, CPU, radio and 6.5 or 10 Ah backup battery, 0, 3, 5, 8 1/0 slot
frame, up to 2 plastic boxes, wall/rack mount,

Dimensions (WxHxD): 434.5 x 310.4 x 200* mm (17.11"x 12.22" x
7.88"*).

Ah backup battery, wall mount, S
Dimensions (WxHXxD): 448 x 468 x 200* mm (1

Medium - for PS, CPU and up to 3 I/OQ
backup battery, wall mount,
Dimensions (WxHxD): 335 x 355 x 198*

1 plastic box), and 6.5Ah

Small - for PS, CPU, 2 1/O sl e, 1 radio

backup battery, wall mount,

Dimensions (WxHXxD): 264 x mm (11. 417" x 7.88"*).
* Depth including Fran)&an\ Mo x

Housing Large Nema 4/IP66/aaMteﬂ> n?etal - upto \ﬁme, two radios and
6.5 or 10 Ah, bac
Dimensions (% mm )7 X19.7" X 8.26" )
SmaII N nted meh@@\o 3 1/0 slot frame one radio and 6.5
//ﬁim ion xD) 3 0 10 mm (15" x 15" x 8.26")
Power Supply

53

Backu ttery

6.5 Ah - Sealed Lead-Acid
10 Ah - Sealed Lead-Acid

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).

Storage Temperature

-55°C to +85 °C (-67 °F to 185 °F)

Operating Humidity

5% to 95% RH @ 50 °C without condensation
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Appendix A: Specifications

General

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 sea level
Note: When using 18-72V DC or 100-240 VAC Power supply the operating
altitude is -400 to +3000m

Regulatory Standards

Safety UL 60950-1 (UL listed), CSA 22.2-950-1, EN
AS/NZS 60950
FM/cFM certified as Nonincendive
(Note: FM approval refers to model F7509
options.) =\
Emission Emission standards for indus
CFR 47 FCC part 15, subpart B (
CE EMC: EN50081-2/ 00-6-
(CISPER 11/ EN%@Q 5 A)
Immunity Immunity sta fox industrial enyirgame

Per EN50082-2 / g/c\g; 62 (>

Communications

Communication Ports

o

ro ad}o\\S/y;{port

I\/m 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 — XTL5000, XTL2500

Digital trunked radios — XTL5000, XTL2500, XTS2500, MTM800
(TETRA)

MotoTrbo radios —XPR4350/4380, DM3400, XiR M8220, DGM4100

Third Party Radio Support

Two-way radios, Data radios, TETRA radios (PD)

Modem Support

Dial-up modems, Cellular modems (dial mode and PD)

Protocols

MDLC, TCP, UDP, IP, PPP, NTP, DHCP
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Appendix A: Specifications

Third Party Protocol MODBUS RTU: master on RS232/RS485/Ethernet,
Support slave on RS232/RS485/Ethernet
DF1 (Allen Bradley): master on RS232
DNP 3.0: master/slave on RS232/RS485/Ethernet
IEC 60870-5-101: slave on RS232

User Protocol (user Possible on RS232, RS485 and Ethernet ports

program)
Specifications subject to change without noticé.> @

N
G

<
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APPENDIX B: ENVIRONMENTAL PROTECTION

Disposal of Components

All components of the ACE3600 should be properly disposed of, in acco
regulatory standards and laws.

All ACE3600 models comply with RoHS European Directive no<2002 €: EOR ction of
the use of Hazardous Substances) and WEEE Directive no. 2002/9 S ‘.o, aste
management), with the exception of parts:

e XTL5000 radio (included in models F7523A/F7513A/ 4A/ AAHT585A/F7586A)

e XTL2500 radio (F7533A/F7593A/F7534A/

dance with local

SHMA/F7538 98A)
Note: The ACE3600 RTU is categorize i ngéquuipment. Currently
(2010) Monitoring and Control Equipfner S compliance. This

e XTS2500 radio (F7543A/F7544A/FT548A)
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APPENDIX C: ACCESSORIES, ADAPTORS, AND

CABLES
%bles) the

ssho in thexfigure below. Pin
refore, only original

General

Note: On all of the Motorola RJ45 connector heal
numbering of the pins is different than the sta
1-8 are left to right rather than right to left, as shown
Motorola cables should be used.

: g
/// =
1Ak :

TU RS232 port to various

@ User port)
@ protocol)

This appendix provides the infor
units, as detailed below:

e ACE3600 RTU-to-PC Ethernet port connection without a hub

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).
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Appendix C: Accessories, Adaptors and Cables

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 8> 5 8 DTE
DSR 75 6 6 ()l bre
GND 4 7 5 (N )7
DTR 3 20 N from DTE
DCD (Rec line) 6 — 8 1 to DTE

To extend the cable, you may use any extension ¢ ale and fefpa
(connected pin-to-pin, not crossed).

AU

0 4 t odem, use one of the adaptors provided

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 6— 4 7 from RTU
CTS 3« ) 8 to RTU
GND 4 7 5 -
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Appendix C: Accessories, Adaptors and Cables

RS232 Function 8-pin 25-pin Male 9-pin Male Direction
Connector(on
RTU)
DTR 8> 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
(connected pin-to-pin, not crossed).

&
Before transmitting, the RTU sends RTS=ON to the modem, and wai r
modem as a condition for transmitting.

pe connectors
rom the

The RTU will receive data from the modem only when

t) for remote service,
ated to operate with a

2-E adaptor
(#0189968\M34

P

Q. %ergy SynPaQ/E PPS Sensor
be purchased as well.

9968V33) as in
s in Connection
to TETRA Radio below.

Connection to GPS Receiver

a

y power connector on the ACE3600 power

ﬁd fit the power connector on the GPS receiver cable.

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 -
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Connecting a User Port to an External Unit

To connect one of the RTU RS232 ports defined as a U
supports RS232), you may use one of the two adaptors
to the port definition in the site configuration.

If the FLN6457B adaptor is used, refer to the pi

Connection to a Radio

Connection to IDEN Radio

Appendix C: Accessories, Adaptors and Cables

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 -

Computer or Terminal in this chapter.

in this chapter.

e

xtexqal tnit (which

N6458B) according

Connection to a

given i«@gion to a Modem

<§TU, see the Radio Types and

9,

To connect the Vi al or ) to an IDEN radio, use an adaptor
which ends with\the male 9*piq, D-type €0 he port should be defined as RS-232,
Async, PPP, iDEN, MDL IP. O\
Rsz<<unction -pi Conn%)}@ 9-pin Male Direction
RTU) N\ ©
TX-DATA 1o 3 from RTU
CRX-DATA NN 2 to RTU
crs// Nk 8 to RTU
GND 4 5 -
1 CD (Rec line) 5« 1 to RTU
RTS 6— Not used
7> 4 from RTU
DTR 88— 7 from RTU
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Appendix C: Accessories, Adaptors and Cables

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 g_lp_)br; Connector(on 9-pin Male Direction
TX-DATA 15 3 ﬁe}\x\RTu
RX-DATA 2 2 U
CTS 3¢ 8 Mo AT
GND 4 5 NONN
CD (Rec line) 5 1 to RTU
RTS 6— from RTU
: CoE
DTR 8 - 7 (L)) (omRTU

Y

a

Connection to MotoTrbo Radio
To connect the RTU (via Host U r
port should be defined as USB Hpst, n

rbo
mote N

dio, cable FKN8644A. The
ﬂogt, MotoTrbo.

Function | USB Type A ﬁQ—ﬁl em \/\Bi/rection
(on RTU) e <© Mioﬁf{e\\&j
+5VDC/ |1 \ XR from RTU
VBUS+ Q
Data - 2 M \\Jf to/from
RTU
Data /8> o N\ < to/from
/j\ N RTU
a0 0 D |4 _
IW/ N 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.

N

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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Appendix C: Accessories, Adaptors and Cables

RTU-to-RTU Synchronous Communication Using Plug-in Port

ACE3600 RTU-to-ACE3600 RT

RS485

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 N
RX-DATA 2« 1-> toR
CTS 3 +6 >* 5« FEOMRTIS\ )
Signal GND 4 4 K\ N\,
CD (Rec line) 5« 3+6 »* t&@'\u
RTS 6 +3 >* 5« \from RTU
TX CLK 7> 8 « \) L\ fron}R\TU
RX_CLK 8 7> \)) | wRW

*Pins 3 and 6 are shorted.

To establish a link between ACE using MDLC protocol, the ports of
all RTUs should be defingd a RTU
connected usin S

be connected between AC

)

RS488 Function W
Conne, <
(on /{v\(‘&
8RO AN
A /j>5)+) \8\

bo
0

D

tidropxI ne ports of the RTUs should be
(FLN3641A). Cable FKN8427A should
e of the seven inlets of the connection box.

%u‘s%&@c Protocol through
o

*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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Appendix C: Accessories, Adaptors and Cables

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.

RS485 Function | 8-pin 4-pin
Connector Connector (on S
(on ACE3600) | MOSCAD)

B (RX/TX-) 1 2

A (RXITX+) 8 3

RS
%
<2
)
QO

<

&



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. Ehe numbering of the
pins is according to the standard, as shown in the figure below. -8 are right to
left, as shown below. Therefore, any standard Ethernet crossov ay be used.

1

=

_// NS
E ib 4‘4_..-
\\'.;lt._.-'-_

To establish a link between an ACE3600 unit a thernet port\of a PC, without using a

hub, the RTU port should be defined as an IP ponhB BT, Static, E%ernet LAN) with an

IP address. The ports should be connected using an t@m% Crossov

IP Function 8-pin 8¢pi

i wley |
TX-DATA + 1-> ( (> 3\§J> (
TX-DATA - 2> ﬁ( Eyb @ Q
RX-DATA + 3<QV N - &xv
N/A (( T4 N
SR TN
RX-DATA- o=/ 2D
N/A 7 N\ T4

N

N/A 8 N\
A
@O RTU Main CPUto Expansion Module Direct Connection

To establish a direct link between an ACE3600 main frame CPU and an expansion module, the

PU’s ETHL1 port must be configured either as Static LAN or as I/0 Expansion Comm.
Connect the CPU’s ETH1 port and the expansion module’s Exp. Eth1 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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Appendix C: Accessories, Adaptors and Cables

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. Rin 1-8 are right to
left, as shown below. Therefore, any standard Ethernet cable may™\qg used.

1

=

T R
>
2

&
The ACE3600 RTU main CPU can be connected to an ansi % one or two
red e

expansion LAN switches. The CPU’s ETH1 port must be con er as Static LAN or
as 1/0 Expansion Comm.

For the connections below, use a standard stand
to 50m.)

o ACE3600 RTU main CPU to expansi orpection of the first
LAN switch to the second, if su i ion only)

e ACE3600 RTU expansion LAN S i ction (for systems with

1/0 expansion only)
= (0N

IP Function 8-pi \v@ VB/-pin
ec Co

(e R
TX-DATA+ \\ |17 A

TX-DATA-  2—'/ 2%

RX-DATAY |3 ~\N\ $3-
ATAN a2 QY | 4
LIRS S
Q RCDATA- |6 6>
N/A - T

FTP) LAN cable (up
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APPENDIX D: ACE3600 MAXIMUM POWER RATINGS

Power Rating Tables

The tables below list the typical maximum power consumption (at room foen perature) for each

them.

Before deploying your RTU, add up the power consumption
to verify that it is within the maximum peak power for your ho
expansion, consider all modules which consum from their
power sources when calculating the required po irements.

nents of your system
type’. In systems with 1/0
pective AC/DC main

Table D-1 Maximum Peak Power Allowed for/Fule Loa

Housing Type imu put Powesi Wwer Supply Module
Description 7 at

19" Rack (w/out metal enclosure)

Large NEMA metal housing (50x50 cm) \® \K/ @

Small NEMA metal housing (40x40 c@} 1\@L\5%)>\/ (\\\ )

* 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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Appendix D: ACE3600 Maximum Power Ratings

Table D-2 Power Consumption per RTU Module

Self Power Maximum Self Power Maximum Mﬁ)éweurm
Consumption Power Consumption Power Consumption
(no active | Consumption (no active | Consumption P
all 1/0s
Module Name I/O) per Active I/O 1/0) per Active I/O LEDs Active
(Watts) (Watts) Watts Watts Watts
AC: 100 to 240 VAC .
DC: 18 to 72 VDC vin = +13.8 W
2.20 (156 mA) |
(12 vDC Q ~
Power Supply 12.60 N/A Power Suppl N/A
(maximum) Module
ONLY)
Power Supply
(Expansion) 0.0 N/A 0.0@ N/A
CPU
(3640/3610) 5.20 N/A 4.2 w N/A /\(<\ 4.00 (290 mA)
fﬂxopﬂsgon 5.20 N/A 420 (30M WZ\\\ 4.00 (290 mA)
oz WS No@rmy (G050 | Gepamon
9.100 3.50 (254 mA)
Digital Input (7 mA) .
(x32 inputs ON
Fast 24V 0.100 _(powered by powered by x1
(x16/x32) internal 24V '
PS) internal 24V
PS)
8.20 (594 mA)
Digital Input 0.230 (17 mA)
Fast 24V 010 (powered by (x32 inputs ON
IEC Type 2 ' internal 24V powered by x2
(le/x%a/\ PS) internal 24V
PS)

A\ 0.100 3.50 (254 mA)
\%100 (powered | o o0 (7 mA) (x32 inputs ON
.100 by internal 24V (5' 8 mA) (powered by powered by x1
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)
Digital Output 0.100 0.008 0.483 (35 mA)
ML Relay 0.120 0.010 (7.2 mA) (0.5 mA) (x16 relays
(x8/x16) ON)




Appendix D: ACE3600 Maximum Power Ratings

Module Name

Self Power
Consumption
(no active
1/O)
(Watts)

Maximum
Power

(Watts)

Consumption
per Active I/O

Self Power Maximum
Consumption Power
(no active Consumption
1/0) per Active I/O
Watts Watts

Maximum
Power
Consumption
all 1/O0s,
LEDs Active
Watts

AC: 100 to 240 VAC
DC: 18 to 72 VDC

Vin = +13<.NDC

Digital Output

3.26 (236 mA)

EE Relay 0.170 0.200 0.136 (10 mA) 0260
(x8/x16) (11.%) O 6 relays
G N)
Digital Output 03
SBO EE Relay | 0.170 0.400 0.136 (10 ®wA) '3 5 3.26 (236 mA)
(8) NS
0.248
Digital Output 01 (18.0 mA)
ML Relay 0.200 0.006 (il 6m 0.005 (@4wA)
x12 relays
120/230V ' (x12 relay
(@ ON)
Digital Output ;b%) 3.12 (226 mA)
EE Relay 0.290 0.260 232(17 %& A (12 relays
120/230V N O ON)
r w DI =0.011
FET Digital Q gf]zrn'n”eﬁ;“ 0.552 (40 mA)
Output/Digital 0.120 %
Input ' ) _ (x32 LEDs/
5& DO =0.011 inputs ON)
(per output
channel)
4.70 (341 mA)
DI = 0.250
Mixed red by (powered by (x4 relays ON
rmal 24V internal 24V x16 inputs ON
( 3 > 80 \%S 0.384 (28 mA) PS) w4 Al ON
powered by
DO =0.010 DO =0.008 internal 24V
PS)
5.50 (400 mA)
DI = 0.250
DI =0.250
Mixed 1/0 (powered by _(powered by (x4 r_elays ON
(DOEE +DI | 0.480 internal 24V | 0.384 (28 mA) | ntermal 24V} x16 inputs ON
PS) x4 Al ON
IEC Type 2) PS)
DO = 0.200 powered by
' DO =0.160 internal 24V
PS)




Appendix D: ACE3600 Maximum Power Ratings

Module Name

Self Power
Consumption
(no active
1/O)
(Watts)

Maximum
Power
Consumption
per Active I/O
(Watts)

Self Power
Consumption
(no active
1/0)
Watts

Maximum
Power
Consumption
per Active I/O
Watts

Maximum
Power
Consumption
all 1/0s,
LEDs Active
Watts

AC: 100 to 240 VAC
DC: 18 to 72 VDC

Vin = +13<.NDC

3.33 (241 mA)

0.480 (35
0.600 (per O A)\
Analog Output | 1.10 output channel | 0.880 (64 mA) | (perout outputs
@20.0 mA) c@% ourcing 20.0
m mA)
o.4sb§rﬁ>&) 3.61 (261 mA)
. 0.600 (per
g/lul)r(riit?\r/]z:?g e 1.40 output channel | 1. A) (peutput (x4 outputs
9 @20.0 mA) channel @20.0 | sourcing 20.0
/\\) mA) (X mA)
Analog Input
Current/Voltage | 0.530 N/A (' 40 m}) % (()égYC?mA)
(x8/x16) }2 ~ '
24V Floating M
Plug-In Power
0.410 N/A 26:328 (24 NTA N/A
Supply (No
load) O
24V Floating \ N/
Plug-In Power
Supply 4.80 @ mA) | N/A N/A
(externally §\>

loaded 150 mA)

)

G\




Appendix D: ACE3600 Maximum Power Ratings

Typical Power when all . Power when all 1/0s
Typical Power
Plastic Box Power I/Os are on (Watts) are on
(Watts) (Watts) (Watts)
Interface

AC: 100 to 240 VAC

DC: 18 to 72 VDC Vin = +13.8 VDC

Audio Control
and Tone
(ACT)
Module

0.60 2.20 0.480 (35 mA) | 1.76 (123:50 mA)

(N
QO

Power in RX Power in TX . N >Power in TX
Po RX e
Mode Mode (W Mode

Radios (Watts) (Watts) (Watts)

AC: 100 to 240 VAC &
DC: 18 to 72 VDC Vinz +13.8 VDC

O\
ég';/f’/g?g 8.80 66.90 \k@mA) {( Q%%W (4.0 A)

XTL2500
(15 Watt) 8.80 66.90 <Q 7.10 (515 %@ 53.50 (4.0 A)

XTS2500
(3 Wat) 120 990 ZOO&M 8.00 (580 mA)

HT750/GP320/P <> @
RO5150/GP328
(UHE 4way | 070 @ {%@0.6 mA) 10.50 (761 mA)

VHF 5 Watt) oy (ON

N

A

VHF 25 Watt)
GM328/338/33 S
/340 Q

(UHF att/ 2.90 (210 mA) 59.00 (4.3 A)

CM200/CM 140/ \ % A
EM200/GM318
8 (UHF 20 Wat /370 }5. 0 Q 3.00 (217 mA) 60.00 (4.40 A)

74.50 3.20 (232 mA) 60.00 (4.40 A)

%@

XPR4 4380
DM34

XiR M8220/
DGM4100
UHF 20 Watt/
VHF 25 Watt)

10.50 51.5 8.4 (600 mA) 415 (3 A)
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