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Introduction

The XTM-905 Extension Module and XPx-xxx Expansion Modules
provide additional physical inputs and outputs for DX-9100 and
DX-912x (LONWORKS") controllers. The XTM module provides the
processing power and communications interface, and the XPx modules
provide the analog and binary inputs and outputs.

The DX controller communicates with the XTM-905 via the XT-Bus.
By connecting XPx modules to each XTM-905, sets can be built with
up to eight binary inputs/outputs and up to eight analog inputs/outputs,
or up to 16 binary inputs/outputs with eight counter functions. XPx
modules provide triac outputs or relay outputs.

The status of all binary inputs and outputs, and the value of analog
outputs, are indicated by LEDs built into the front panels of the
modules. On XPx output modules with the manual override function,
switches are provided to set outputs to manual mode for maintenance
or emergency override purposes, if required.

The modules have been designed for installation on standard “DIN”
rails within a control cabinet. The outer dimensions of the modules also
conform to a “DIN” standard for small, wall-mounting enclosures,
which allow access to the indicator lamps and controls on the face of
the module, yet protect the user from the internal wiring.

2644

Figure 1: XTM-905 Extension Module and XPx-xxx
Expansion Modules
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2295

Figure 2: Extension Modules in Wall-Mounting Enclosure

2345

Figure 3: Extension Modules with Disconnect Terminals
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Features

Application

¢ Range of modules for flexible configuration of from 4 to 16
input/output points.

e Analog inputs 0-10 V, 0/4-20 mA, RTD (Pt1000, Ni1000, A99,
Pt100, and Ni100), or 5 Kohm potentiometer.

e Analog outputs 0-10 V or 0/4-20 mA, with LED indicators (and
option for manual override on the XPA-4x2 module).

e Binary inputs with LED indicators.

¢ Binary triac outputs for switching 24 VAC with LED indicators
and option for manual override.

e Binary relay outputs (for up to 250 VAC) with LED indicators and
option for manual override.

e Standard screw terminals or screw terminals with quick disconnect
feature.

e Communications serial port (RS-485) for the XT-Bus from the DX
controller.

e Enclosure to DIN dimensions in self-extinguishing ABS.
e  DIN rail mounting.

e  Parameter entry by PC and GX-9100 Graphic Configuration
Software (GX Tool).

e  Self-checking diagnostics for correct hardware configuration.

The modularity of the design makes the Extension Modules ideal for
distributed monitoring and control in conjunction with the DX-9100 or
DX-912x (LONWORKS) controller, and reduces wiring costs to a
minimum.

However, for large, centralized plant monitoring and control, the
design enables high density installation in large control cabinets and
requires no extra terminal blocks for field wiring. The modules are also
available with disconnect terminals where required for conformance
with local termination codes for supervisory systems.

The XTM-905 configuration and operating parameters are entered
using a personal computer, and configuration software is available
from Johnson Controls. Configuration data is downloaded via the DX
controller and is stored in EEPROM memory, which requires no
battery support.

For details of the configuration requirements for the DX controller,
refer to the DX-9100 Configuration Guide (MN-9100-4103).

Note: XTM-905 modules are designed to be connected to the XT-Bus
of a DX-9100 or DX-912x (LONWORKS) controller. For
connection to the N2 Bus, use XTM-105 modules. Refer to the
XTM-105 Extension Module, XPx-xxx Expansion Modules
Technical Bulletin (ETN-4-004).

Technical Bulletin—XTM-905-Extension Module/XPx-xxx Expansion Modules 7
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Model Codes

Table 1: Model Codes

Model/Order- | Module Type Description
ing Code
XTM-905-5 Extension Module | Communications interface
and 24 VAC supply
XPA-421-5 Expansion Module |4 analog inputs (including PT100, Ni100
XPA-431-5 Analog and 0-5 kQ)
XPA-442-5 Expansion Module |4 analog outputs with manual override
XPA-452-5 Analog
XPA-462-5 Expansion Module |4 analog outputs without manual override
XPA-472-5 Analog
XPA-821-5 Expansion Module |6 analog inputs
XPA-831-5 Analog 2 analog outputs without manual override
XPB-821-5 Expansion Module | 8 binary inputs
XPB-831-5 Binary
XPM-401-5 Expansion Module |4 binary inputs
XPM-411-5 Binary 2 binary outputs
(momentary relays with manual override)
XPM-421-5 Expansion Module |4 binary inputs
XPM-431-5 Binary 2 binary outputs
(momentary relays without manual
override)
XPL-401-5 Expansion Module |4 binary inputs
XPL-411-5 Binary 3 binary outputs
(latching relays with manual override)
XPL-421-5 Expansion Module |4 binary inputs
XPL-431-5 Binary 3 binary outputs
(latching relays without manual override)
XPE-401-5 Expansion Module |4 binary inputs
XPE-411-5 Binary 3 binary outputs
(electrically maintained relays with manual
override)
XPE-421-5 Expansion Module |4 binary inputs
XPE-431-5 Binary 3 binary outputs
(electrically maintained relays without
manual override)
XPE-404-5 Expansion Module | 4 binary inputs
XPE-414-5 Binary 4 binary outputs (common supply)
(ON/OFF or pulse relays with manual
override)
XPE-424-5 Expansion Module |4 binary inputs
XPE-434-5 Binary 4 binary outputs (common supply)
(ON/OFF or pulse relays without manual
override)
XPE-444-5 Expansion Module |4 binary outputs (common supply)
XPE-454-5 Binary (ON/OFF or pulse relays with manual
override)
XPE-464-5 Expansion Module |4 binary outputs (common supply)
XPE-474-5 Binary (ON/OFF or pulse relays without manual
override)
Continued on the next page...
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Model/Order-
ing Code
(Cont.)

Module Type

Description

XPT-401-5
XPT-411-5

Expansion Module
Binary

4 binary inputs
4 binary outputs
(24 VAC triacs with manual override)

XPT-421-5
XPT-431-5

Expansion Module
Binary

4 binary inputs
4 binary outputs
(24 VAC triacs without manual override)

XPT-861-5
XPT-871-5

Expansion Module
Binary

8 binary outputs
(24 VAC triacs without manual override)

XST-101-0

Blank Stickers for Module Front Panels: Pack of 50 sheets, DIN
A4, 12 stickers per sheet, laser printable

Note: The model numbers with a 0, 2, 4, or 6 as the second digit are for
modules with normal terminals; the model numbers with a 1, 3, 5,
or 7 as the second digit are for modules with disconnect terminals.

Note: The modules with disconnect terminals differ from the modules

with normal terminals only in the extra height of the body
needed to accommodate the larger disconnect terminal blocks.
The characteristics and specifications of the two types of
modules are otherwise identical. Where the technical
descriptions or diagrams in this document name or show
the normal terminal model codes, the discussion applies
equally to the module with disconnect terminals.
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XTM-905
Hardware
Configurations

Design Considerations

Power is supplied to the XTM-905 by a standard 24 VAC power
transformer (not supplied). Interconnecting ribbon cables supply 24
VAC power from the XTM to all of the expansion modules connected
to the XTM. Additional ribbon cables connect the XTM’s
communications bus from module to module. For environmental
requirements, see Specifications and Technical Data further in this
document.

An Extension Module assembled unit consists of one XTM-905
processor and communications module, and one or two Expansion
Module positions known as “XP1” and “XP2”.

Analog Module(s) \

XTM-905 or Binary Module(s)
Binary Module(s) |

I R R S R
<7A—+—B—><—A—+—B—>

CXTM Y XP1T Y XP2

posit905

Figure 6: Extension Module Configuration Positions

Each position may contain either one 8-point module, or two 4-point
modules. If 4-point modules are installed in either position, then the
half positions will be referred to as XPxA and XPxB (e.g., the two
4-point module positions in XP1 are called XP1A and XP1B).

Analog modules XPA-8x1-5 are 8-point modules and modules
XPA-4xx-5 are 4-point modules. All binary modules with input and
outputs are considered to be 8-point modules by the XTM-905. Only
the binary modules XPE-444-5, XPE-454-5, XPE-464-5 and
XPE-474-5, which have only four outputs, are considered as 4-point
binary modules by the XTM-905.

The following rules apply to the choice and placement of the various
modules connected to one XTM:

e The position XP1 may contain analog type modules or binary type
modules (but not both) and any binary inputs will have the counter
function.

e The position XP2 is optional and may contain only binary type
modules without the counter function.

Technical Bulletin—XTM-905-Extension Module/XPx-xxx Expansion Modules 11



¢  One 4-point binary module may be installed in the XP1 position
(XP1A) if there is an 8-point binary module or no module in the
XP2 position, and one 4-point binary module may be installed in
the XP2 position (XP2A) when the XP1 position is filled. A
4-point binary module placed after XP1A will be configured as
XP1B and not as XP2A, and three 4-point binary modules will be
configured as XP1A, XP1B and XP2A.

e An 8-point binary module placed after XP1A will be configured as
XP2.

e The XP1 and XP2 positions can each be filled with two 4-point
binary modules, or filled with an 8-point binary module.

Correct configurations can be built up from the currently available
modules using the table below:

Table 2: Configuration Positions

Position |Possible Modules Notes
XTM XTM-905 An XTM-905 module is always
required.
Analog | Binary
XP1 XPA-8x1 | XPB-8x1 The “B” position cannot be used if
XPT-8x1 an 8-point module already exists in
XPMI/L/E-4x1 )B(P1 nouts h h ¢
inary inputs have the counter
XPT-4x1 function.

XPE-4x4 (x = 0...3)

XP1A XPA-4x1 | XPE-4x4 (x =4...7) If one XPA-4x1 and one XPA-402
XPA-4x2 are installed, the XPA-4x1 must be
placed in XP1A.

XP1B XPA-4x1 | XPE-4x4 (x = 4...7)
XPA-4x2
XP2 - XPB-8x1 The “B” position cannot be used if
XPT-8x1 an 8-point module already exists in
XPM/L/E-4x1 ?l_(rF:z ter function is not
XPT-4x1 e counter function is no

available in this position.
XPE-4x4 (x = 0...3)

XP2A - XPE-4x4 (x =4...7)

XP2B - XPE-4x4 (x =4...7)

12 Technical Bulletin—XTM-905-Extension Module/XPx-xxx Expansion Modules



Front Panel
Point Labels

Each point in an Expansion Module has a label for user identification

of LED indicators and manual override switches, as shown in the table

below. Note that the point labels are always the same on any one type

of module and therefore, the same point label may appear more than
once in a given configuration. These labels can also be seen on the

module diagrams shown later in this document under Specifications
and Technical Data.

Table 3: Front Panel Point Labels
Module Point Configuration | Front Panel Labels for:
LEDs Switches
All Modules | Modules with Manual
Override Feature Only
XPA-8x1 | 6 analog inputs - -
2 analog outputs AO7-AO8
XPA-4x1 |4 analog inputs - -
XPA-4x2 |4 analog outputs AO1-AO4 o, AM, 1, &
XPB-8x1 | 8 binary inputs BI1-BI8 -
XPM-4x1 |4 binary inputs Bl1-Bl4
2 binary outputs BO1 & BO3 2 x (A/M, 0/1)
XPL/E-4x1 | 4 binary inputs Bl1-Bl4
3 binary outputs BO1-BO3 3 x A/0/1
XPE-4x4 |4 binary inputs Bl11-Bl4
(x=0...3) |4 binary outputs BO1-BO4 4 x A/0O/M1
XPE-4x4 | 4 binary outputs BO1-BO4 4 x A/0OM1
(x=4..7)
XPT-4x1 |4 binary inputs Bl11-Bl4
4 binary outputs BO1-BO4 4 x A/0O/M1
XPT-8x1 [ 8 binary outputs BO1-BO8 -

Technical Bulletin—XTM-905-Extension Module/XPx-xxx Expansion Modules
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Item Tag For configuration and monitoring purposes, each point in an Expansion
Names Module is given a unique Item tag name based upon the XP position, as
shown in the table below:

Table 4: Point Tag Names

Module Point Item Tag Names for Each Position
Configuration
8-Point Analog Module in XP1 (XTn...) XP2 (XTn +1...)
position:
XPA-8x1 6 analog inputs Al1-Al6 -
2 analog outputs AO7-A0O8 -
4-Point Analog Modules in XP1A XP1B XP2A XP2B
position:
XPA-4x1 4 analog inputs Al1-Al4 AI5-Al8 - -
XPA-4x2 4 analog outputs AO1-AO4 AO5-A08 - -
8-Point Binary Module in position: XP1 (XTn...) XP2 (XTn +1...)
XPB-8x1 8 binary inputs DI1-DI8 DI1-DI8
XPT-8x1 8 binary outputs DO1-DO8 DO1-DO8
XPM-4x1 4 binary inputs DI1-Dl4 DI1-Dl4
2 binary outputs DO5, DO7 DO5, DO7
XPL/E-4x1 |4 binary inputs DI1-Di4 DI1-DI4
3 binary outputs DO5-DO7 DO5-DO7
XPE-4x4 4 binary inputs DI1-Dl4 DI1-Dl4
(x=0...3) |4 binary outputs DO5-DO8 DO5-DO8
XPT-4x4 4 binary inputs DI1-Dl4 DI1-Dl4
4 binary outputs DO5-DO8 DO5-DO8
4-Point Binary Modules in XP1A XP1B XP2A XP2B
position:
XPE-4x4 4 binary outputs DO1-DO4 DO5-DO8 DO1-DO4 DO5-DO8
(x=4..7)

Note: The full Item tag name in the the DX controller is made up of
the XT number and the point tag, XT1AI4, for example. The
XT number for points in position XP2 is one greater than the
XT number for points in XP1.
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Analog The eight analog expansion modules currently available are listed in
Modules the table below:
Table 5: Analog Expansion Modules
Model Analog Inputs Types Analog Outputs Types
XPA-821-5 | 6 analog inputs 0-10 VDC 2 analog outputs 0-10 VDC
XPA-831-5 | (Al1-Al6) 0/4-20 mA (without manual override) 0/4-20 mA
Ni1000 (JCI) (AO7-AO8)
Pt1000 (DIN)
A99
XPA-421-5 | 4 analog inputs 0-10 VDC -
XPA-431-5 | (Al1-Al4 or AI5-AI8) 0/4-20 mA
Ni1000 (JCI, DIN, L&G)
Pt1000 (DIN)
A99
Pt100 (DIN)
Ni100 (DIN)
5 Kohms potentiometer
XPA-442-5 - 4 analog outputs 0-10 VvDC
XPA-452-5 (with manual override) 0/4-20 mA
(AO1-AO4 or AO5-A08)
XPA-462-5 - 4 analog outputs 0-10 VDC
XPA-472-5 (without manual override)  0/4-20 mA
(AO1-AO4 or AO5-A08)
Input Expansion modules with analog inputs accept 0-10 V, 0-20 mA, or

Characteristics

configuration (XPA-4x1). For 0-20 mA DC inputs, a zero offset of
4 mA may be set by software configuration. The measurement unit of
each RTD input can be configured for degrees Celsius or degrees
Fahrenheit.

Voltage and current inputs, and 5 Kohm potentiometer inputs of the
XPA-4x1 module can be ranged using the programmable range
parameters as follows:

The analog input value is calculated as follows:

%PR

Al =

100

«(HR— LR) + LR

Lower end of range (LR) for 0 V/ 0 mA/ 4 mA/ 0 ohm.
Higher end of range (HR) for 10 V/ 20 mA/ 5 Kohms.

where %PR = the analog value in percent of the physical range
(0-10 V, 0-20 mA, 4-20 mA, 0-5 Kohms).

passive RTD sensors by jumper configuration (XPA-8x1) or software

Technical Bulletin—XTM-905-Extension Module/XPx-xxx Expansion Modules
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Note: For a potentiometer input, the value of %PR is always related to
a maximum resistance of 5 Kohms. For potentiometers with
another resistance value, the maximum value of %PR is as
follows:

) 100
Maximum % PR = r* ?

where 7 is the potentiometer resistance in Kohms.

The value of HR must correspond with a %PR value of 100 or
an equivalent input of 5 Kohms. For example, for a 2 Kohm
potentiometer representing a physical quantity of 0-250 units,
the value of HR must be set to:

5
250%— =625
2

Voltage and current inputs, from a differential pressure sensor, for
example, can be linearized by a square root function which operates
over the complete range of the input according to the following
equation:

%PR
100

Al =

«(HR - LR) + LR

where %PR = the analog value in percent of the physical range
(0-10 V, 0-20 mA, 4-20 mA).

For all analog input types, a configurable filter is incorporated for the
reduction of signal instability. The filter function is:

FVI=FVH+L(AL—FVH)
1+ T

s

where:  FV; = Filtered Analog Value at Current Time
FV;_ 1 = Filtered Analog Value at previous poll
Al; = Actual Analog Value at current time
T = Filter Time Constant (seconds)

A Ts value of “0” disables the filter.
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Expansion modules with analog inputs will accept Ni1000, Pt1000,
A99, and on the XPA-4x1 only, Pt100 and Ni100 passive RTD sensors.
The measurement ranges for these sensors are fixed, as shown in the
table below:

Table 6: RTD Sensor Measurement Ranges

RTD Sensor Range

XPA-8x1 and XPA-4x1:

Ni 1000 Regular Sensor (JCI) -45 to +121 °C/-50 to +250 °F

Ni 1000 High Temperature Sensor (JCI) +21 to +288 °C/+70 to +550 °F
Platinum 1000 (DIN) Sensor -50 to +200 °C/-58 to +392 °F
A99 Sensor (JCI) -50 to +100 °C/-58 to +212 °F
XPA-4x1 only:

Platinum 1000 and Pt 100 (DIN) Sensor -200 to +850 °C/-328 to +1562 °F
Ni 1000 and Ni 100 (DIN) Sensor -60 to +180 °C/-76 to +356 °F

Ni 1000 (L&G) Sensor -50 to +160 °C/-58 to +320 °F

An offset parameter (OFS) is available which is added to the analog
input value to compensate for wiring resistance.

A high and low alarm limit setting with alarm limit differential can be
assigned to each analog input.

High Limit High Alarm
Differential | /N
Al
Value
777777777777777777777777777 ‘No Alarm
Differential
Low Limit
Low Alarm
alalimit

Figure 7: How Alarm Limits Function

Note: Expansion modules with analog inputs provide a 15 VDC
supply for analog input sensors. The maximum current supplied
from this power supply must not exceed 30 mA for the
XPA-8x1 and 20 mA for the XPA-4x1.

XPA-4x1 only: When configured for a 0-20 mA input, the
module will only allow currrent to flow in the external input
circuit when 24 VAC power is present, because the input type is
software configured. If the 0-20 mA signal is used for other
controller devices in a series circuit, you must ensure that the 24
VAC supply to the module is connected to the same secure
source as all other devices to avoid control failure.

Technical Bulletin—XTM-905-Extension Module/XPx-xxx Expansion Modules 17



Output
Characteristics

Manual Override
Operation of the
Analog Outputs
(XPA-442 and
XPA-452 Only)

Expansion modules with analog outputs provide 0-10 VDC, 0-20 mA
or 4-20 mA outputs by software configuration. The type of output
(voltage or current) is selected on the XPA-8x1 by a jumper, and on the
XPA-4x2 by the output terminals used.

The output signal is proportional to the requested analog output value
from 0 to 100%.

The XPA-4x2 Analog Output module with manual override has four
pushbutton switches on the right of its front panel and a vertical
column of 11 LEDs on the left. The LEDs display either the current
status of all four outputs, or the current value of a selected output. The
buttons are used to change the display mode and to manually override
the output value of the currently selected output.

AO1
AO2

AO3

AO4

HNSOI
CONTROLS

xpafp
Figure 8: Front Panel of XPA-442

e The top button labeled < is used to toggle the display mode
between status display for all four outputs and actual value display
of the selected output.

e The button labeled A/M is used to toggle the selected output
between Automatic (DX-91x0) and Manual (local) operation. The
button is only active in the status display mode and for the selected
output.

e  The two buttons labeled 1+ and ¥ are used, depending on the
display mode, to either select an output, or change the value of the
currently selected output when it is in Manual mode. When
selecting an output, either button, when repeatedly pressed or held
down, will cycle in the indicated direction through the four outputs
AOL1 to AO4.

In the status display mode, two LEDs for each output are used. The
upper LED of the pair flashes when the output is selected, otherwise it
is off. The lower LED of the pair is constantly lit when the output is in
Manual mode, and is off when the output is in Automatic mode. Only
one output may be selected at one time, but any number of outputs, or
none, may be in Manual mode.
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Upper LED flashing

indicates output selected . L .
Pair of LEDs indicating
status of Output #1.

Pair of LEDs indicating
status of Output #2.

Pair of LEDs indicating
status of Output #3.

Pair of LEDs indicating
status of Output #4.

odisp

Lower LED on indicate
output in Manual mode

Status Display Mode

Figure 9: Output Status Display

By pressing the <> button, you can change the display mode to show
the actual value of the selected output, which uses all 11 LEDs. The
lowest LED represents an output of 0% and a full column of 11 lit
LEDs represents 100%. Each LED in the column represents a 10% step
in the value of the output.

Note: When setting the value of an output in Manual mode, each
press of the © or & button will change the value by 5%.
Therefore, you may have to press a button twice to see a change
in the displayed value.

If no button is pressed within a period of one minute, the display
automatically returns to a quiescent state where only the lowest LED is
on. Pressing any button will restore the display to operational mode.

Binary Input The two 8-point binary input expansion modules currently available are
Modules listed in the table below:

Table 7: Eight-Point Binary Input Expansion Modules

Model Binary Inputs Counters (XP1 only)

XPB-821 8 binary inputs 8 counters

XPB—831} (DI11-DI8) (CNT1-CNT8)
Input Binary inputs are powered by the 24 VAC power to the XTM module.
Characteristics By software configuration, the input is either active when connected to

the binary input common by the closing of an external potential-free
contact (normally open), or when disconnected from the common by
the opening of an external, normally-closed contact. The red LED is lit
when the corresponding input is active. Eight LEDs indicate the status
of each input on the binary expansion module.

A binary input may be defined as maintained or pulse type by software
configuration. With maintained type contacts, the status reported by the
XTM follows the status of the contact. With pulse type contacts, the
XTM sets and resets the status at each pulse of the input contact. This
type is only recommended for manual override functions, such as in
lighting control, where the user gets confirmation of the override
request by a verifiable response.
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Counter The counter function is provided for the binary expansion module if
Function installed in position XP1. The number of input contact transitions
required to increment the counter can be set in the XTM module. The
counter values are stored in 4-byte memory locations in RAM (Items
CNTI1-CNT8), and on power failure, the values are automatically saved
in EEPROM and then restored to RAM when power returns. The pulse
frequency at the input should not exceed 25 Hz and the pulses must
have a minimum ON time of 20 ms, and a minimum OFF time of
20 ms.
For consistency with the DX controller display, the counters will roll
over at the decimal value of [9,999,999].
Binary Output The 26 currently available binary relay expansion modules are listed in
Modules the table below:
Table 8: Binary Relay Expansion Modules
Model with Model without Binary Binary Output Type
Manual Manual Override Inputs Outputs
Override,
XPM-401 ] XPM-421 } 4 2 Momentary Relay
XPM-411 4 XPM-431
XPL-401 f XPL-421 4 3 Magnetically Latching Relay
XPL-411 XPL-431 }
XPE-401 } XPE-421 4 3 Electrically Latching Relay
XPE-411 XPE-431 }
XPE-404 } XPE-424 } 4 4 Electrically Latching (ON/OFF) or
XPE-414 XPE-434 Momentary (Pulse) Relays
XPE-444 XPE-464 } _ 4 (Configurable)
XPE-454 XPE-474
XPT-401 XPT-421 } 4 4 24 VAC Triac
XPT-411 XPT-431
- XPT-861 - 8 24 VAC Triac
XPT-871 }
Input Binary inputs are powered by the XTM module. By software

Characteristics

configuration, the input is either active (set) when connected to the
binary input common via an external potential-free contact (normally
open), or when disconnected from the common via an external
potential-free contact (normally closed). The green LED is lit when the
corresponding input is active (set). Normally open contacts are
recommended for all status feedback indicators.

Binary inputs may be defined as maintained or pulse type by
configuration. With maintained type contacts, the binary input status
follows the status of the contact, and this type is recommended for all
status feedback indicators and alarm signals.

With pulse type contacts, the binary input status is set and reset at each
pulse of the input contact.
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Counter
Function

Binary Output
Characteristics
(XPM/L/E-4x1)

Momentary
Relays (XPM)

Magnetically
Latched Relays
(XPL)

Electrically
Latched Relays
(XPE, Except
XPE-4x4
Modules)

Relays (XPE-4x4
Modules) and
Triac Outputs
(XPT-4x1 and
XPT-8x1)

The counter function is available for the four inputs of a binary
expansion module in position XP1. The number of input contact
transitions required to increment the counter on each input can be set in
the XTM module. The counter values are stored in 4-byte memory
locations in RAM (Items CNT1-CNT4), and on power failure, the
values are automatically saved in EEPROM and then restored to RAM
when power returns. The pulse frequency at the input should not
exceed 25 Hz and the pulses must have a minimum ON time of 20 ms,
and a minimum OFF time of 20 ms. The counters will roll over at the
decimal value of [9,999,999].

The binary outputs associated with binary output modules
XPM/L/E-4x1 do not have to be configured as the module will always
drive the output relays as momentary (XPM), magnetically latched
(XPL), or electrically latched (XPE), according to the type of module.
The only exceptions are the XPE-4x4 modules (see below).

Two contacts are provided for each binary output, one for the ON
command (1) and one for the OFF command (0), and will change over
momentarily on command. The contacts are interlocked such that only
one output can be active at one time, and the length of the active pulse
is determined by configuration (default is 20 ms). Activating the OFF
command removes power from the holding circuit output terminal.

The change-over contacts for the binary output will change state on
command and remain in the commanded state (0 or 1) by a magnetic
latch on the relay. The magnetically latched contacts do not change
state on 24 VAC power loss.

The change-over contacts for the binary output will change state on
command and remain in the commanded ON state (1) by electrical
holding of the contacts. An electrically held closed contact will go to
the OFF state if the module loses 24 VAC power.

The binary outputs of XPE-4x4, XPT-4x1 and XPT-8x1 modules are
configurable as ON/OFF or pulse outputs. Relay outputs have
change-over contacts with a single supply terminal for all four outputs.
Triac outputs are electrically separated. The contacts or triac of an
output configured as an ON/OFF binary output will close or open on
command and will remain in the commanded state. If the module loses
24 VAC power, the triac will open, and the relay will go to the OFF
state.

The contacts or triac of an output configured as a pulse binary output
will change state momentarily on each command (ON or OFF). The
length of the pulse is determined by configuration (default is 20 ms).
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Manual Override  The binary output modules with manual override have 3 to 4 switches

Operation of the  (depending on the number and type of outputs) on the right side of their

Binary Output front panels. The switches on the XPL/E modules have 3 positions and

Modules latch in each position (up, middle, down). The switches on the XPM
modules have 2 or 3 positions (up, middle, down) but since the outputs
are momentary, some of the switches do not latch but are instead spring
loaded to return to the middle position after they have been pushed
either up or down.

By software configuration, the manual override operation may be
disabled when the module is connected to an active DX controller. In
this case, the manual override operation is only enabled when XT-Bus
communication fails and the module is in a “standalone” mode.

The LEDs on the left side of the front panel show the last commanded
state from the DX controller.

XPL-401 = METASYS ——
BI1
BO1
BI2
BO2

BI3
BO3
B4 O

CONTR’&%NSO

xpl401lb

Figure 10: Front Panel of XPL/E-401 (3 Binary Outputs)

Each binary output on an XPL/E/T module has one switch with
positions labeled A, 0, and 1 . The A position sets the output to
Automatic mode, i.e., the output is controlled by the DX controller.
Setting the switch to either 0 or 1 sets the output both to Manual mode
and to the selected output state.
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BI1
BO1
BI2 O

BI3
BO3
Bl4 O

CONTRJa.FgQSON

xpm401Ib

Figure 11: Front Panel of XPM-401 (2 Binary Outputs)

Each binary output on an XPM module has two switches, where the
first switch has positions labeled 4 and M, and latches in each position.
The second switch has positions 0 and 1, and is spring loaded to return
to the middle position after having been pushed either up or down. The
A position on the first switch sets the output to Automatic mode for
control by the DX controller. The M position sets the output to Manual
mode. Once in Manual mode, the second switch can be used to pulse
the output to either state 0 or 1.
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Installation

The XTM-905 must be supplied with a 24 VAC power source. All
models are suitable for 50 Hz or 60 Hz through software configuration.
The extension modules are then supplied with 24 VAC power from the
XTM via the expansion module supply bus, which is connected with
the ribbon cables provided.

Two modules (XTM-905 and XPA-8x1) require that hardware settings
(jumpers and DIP switches) be made before power is supplied to the
modules. See Commissioning and Troubleshooting Procedures further
in this document for instructions.

A CAUTION: Connections to the terminals of XPM, XPL and
XPE expansion modules may carry up to
250 VAC. Isolate before servicing.

General
Guidelines

While every reasonable precaution has been taken to prevent electrical
disturbances from adversely affecting the operation of the modules,
lack of attention to generally accepted control wiring installation
practices can lead to module problems in high electromagnetic field
environments. In general, follow the guidelines below:

e Do not mount the modules in heavy-duty switch gear cabinets or in
cabinets with frequency converting or phase-cutting equipment.

e Low voltage wiring in electrical cabinets must be physically
separated from line voltage and power wiring, and a distinctive
color (e.g. white or pink) is recommended.

e To avoid electrical interference in field cables:

e Keep input and output point cable runs as short as possible
(<50 m/165 feet).

e Use twisted pair cables.

e Run low voltage cables separately from line voltage/power
cables (min. 30 cm/12-inch separation from 230 V, 30 A
circuits).

e Do not run low voltage cables parallel to power cables for long
distances (> 3 m/10 feet).

e Do not run cables close to transformers or high frequency
generating equipment.

e In high electromagnetic field environments, use shielded cable,
grounding the shield at one end, preferably at cabinet housing
the modules.
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e For the communications bus (XT-Bus) use a cable
recommended for RS-485 transmission. The cable must be
shielded and the shield grounded at one end only.

¢ Do not connect switched inductive loads to the 24 VAC
transformer which supplies the modules, and cable each
connected load from the transformer separately, as shown in the
figure below:

/_(USGS

F
230 V= 24 V~ XTM Modules) Other
Loads

wiring

Figure 12: Wiring of Modules to a 24 VAC Transformer
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Mounting and
Wiring
Instructions

Mounting

Labels for
Module Front
Panels

The figure below shows the dimensions of the XTM-905 module. All
other modules have the same dimensions except for those with
disconnect terminals, which have the height indicated by dotted lines in
the figure. When mounted on a DIN rail, the modules of a XTM device
set must be placed side by side such that the overall width of the unit is
the sum of the widths of the individual modules.

A T Height of modules with
disconnect terminals
XT-BUS E
RT+RT-C XH
Slsle P
METASYS ——
149 mm/ ' T
5.87" 45 mm/
' 1.77"
118 mm/ 83 mm/
4.65" 3.27
—/ Retaining clip
y /
ADDRESS 2
Sls|sls| 2
|| Q B B C~C~pav2a V
® :
16mm/ L 70 mm/
0.63 2.76"
47 mm/
<+ 185"
57 mm/
2.25" dimen905

Figure 13: Module Dimensions

Snap the module onto the 35-mm DIN rail. To release the module
insert a screwdriver at the base of the module (point A), pull down to
release the retaining clip, and tilt the bottom of the module forward and
up. Since the retaining clip is spring-loaded, you can also remove the
module without a screwdriver by carefully pushing the module up
against the clip and then tilting the top forward to release the top lug
from the DIN rail.

DIN A4 sheets of 12 blank stickers per sheet are available for making
up module labels. The stickers fit in the white-framed area in the
middle of the module front panel, and the lines of text can be printed
such that they line up with the LED indicators in order to show the
function of each input and output. The sheets can be printed with a
laser printer.
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Wiring

BI1 . LOW feedbk
BO1 . LOW command

BI2 . HIGH feedbk
BO2 . HIGH cmnd

BI3 . ON feedbk
BO3 . ON command

Bl4 O . Filter Alrm

0> o> o>

xpl401f

Figure 14: Module Label Showing Functions of
Inputs/Outputs

Terminations are made via the terminal blocks on the upper and lower
parts of the modules, which accept a maximum of 1.5 mm%*16 AWG
cable. See the figures in the Wiring Diagrams section for tield wiring
examples.

Connect the XT-Bus (serial link) cable to the terminals provided on
the XTM-905 module. Ground the shield of the cable at one end only.
The maximum bus length is 1200 meters/3900 feet, and a maximum of
eight XTM-905 modules may be connected. When the bus length is
greater than 100 meters/328 feet, both ends of the XT-Bus must be
terminated with end-of-line resistors. When the bus length is less than
100 meters/328 feet, only the DX controller end of the bus must be
terminated.

DX-9100
XT-BUS

&S| RTCom (JP7in DX, Version 1)
S| r- —O X

R —
p— End-of-line
End-of-line ‘ - Terminator,
Terminator, 1 Recommended 220 ohms
220 ohms —_— — — — — — — —el | foil shield with
, - [ : drain wire
(22 9]
RT+RT-C RT+RT-C
A B C A B C
XTM-905 XTM-905 xtbuscon

Figure 15: Connection Details for the XT-Bus

The end-of-line-resistor is provided in the Version 1 DX controller and
is connected by jumper JP7. For Version 2 and LONWORKS DX
controllers, the end-of-line resistor is provided in the mounting base or
frame. Refer to the DX-9100 Technical Bulletin (MN-9100-2110) for
details.
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Expansion modules are connected to the XTM and to each other with
two 5-pin ribbon cables, which are supplied with the expansion
modules. One ribbon cable is plugged into the connector at the top of
the neighboring module to provide the expansion module
communications bus from the XTM to each module. The second ribbon
cable is plugged into the connector at the bottom of the neighboring
module to provide 24 VAC power from the XTM to the expansion
modules.

Note: A power watchdog circuit checks that power is getting to all
modules; the XTM will not respond if there is a problem. In
order for the power watchdog circuit to operate properly, you
must make sure that the last expansion module connected to the
XTM has the loopback (end-of-bus) jumper installed in the
correct position on its connector for the 24 VAC module supply
bus, as shown in the figure below. One jumper is supplied with
each module although only the last module will use the jumper.

<« Expansion Module
Communications Bus (I*C)

XT-BUS
RT+RT-C )E( AC AICAIC AITAIZ A3 A4 15V 15V 1 ﬂ
sls|e P ssls|s|s|s]s|s|s]s

Power watchdog

loopback jumper

ADDRESS

S[s[s]s] 2 s[s[s[s[s]sIs]s Insertthe povier watchdog loopback
B HBHH B BB [C~ C~|24v 24V \1 NC AI5 Al 15V AOCAO7 AOCAQH ju;per into holes 3 and 4 of the module
supply connector on the last module
conem305 connected to the XTM-905.

Expansion Module
Power Supply Bus (24 VAC)

Figure 16: Connecting Expansion Modules to the XTM-905

Complete all field wiring and connections to the XTM and XPx
modules before applying power. The XTM processor will then
automatically configure itself for the connected XPx expansion
modules.

A CAUTION: The CMOS integrated circuits used in the modules
are sensitive to static electricity. Take suitable
precautions.
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Wiring The following wiring diagrams illustrate typical field wiring to the
Diagrams inputs and outputs of the various expansion modules. Table 9, at the
end of this section, describes the terminal labels.

Notes: 1. Loads connected to binary outputs should be supplied from
a separate, properly sized transformer.

2. The following commons are electrically independent:
Analog Input Common,
Analog Output Common,
24 V Common/Binary Input Common,
XT-Bus (RS-485)

Com. XT-Bus Conm. % E
RT- RT- 4-20mA—] %%
RT+ RT+ s
XPx Communications BUS\ éC-I1 1 UI
XT-BUS E ] Power
15V
RT+RT- C )FE o1ov | + | Signal
Q"&“& Active Sensors [~ | Common

External e +
—  — Power x
- 420mA
XTM-905 -

G 1141 U] fac-i2 +2 U
s|s|s|s| [s]s]s]s

ADDRESS
i 2eke

C~ C~|24V24\
24V~ supply >—‘ Xtm905w e

24V~ supply
fi t f
rom transformer to XPx modules

1<HN

s|s|s|s| [s]s]s]s
NC-13 +3 U | JAIC-14 +H4 U

M’_I ‘ \_‘% xpadx 1w

Figure 17: XTM-905

w1 L e
RTD RTD
Sensor Sensor
pic-3 43 Ul nC-14+14 U]
4-\W\ire
Sensor Potentiometer
5 Kohms

* Only one 4-20 mA active sensor may be
powered by the module.

** Configure inputs for 20 mA before
applying power. Current will only flow
through the module when 24 VAC power
is applied to the module.

Figure 18: XPA-4x1
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External 24V~ Supply

0/4...20 mA Actuator!

|

V1AOCI1 V2AO0CI2
s|s|e NEE

~ XPA-4x2

elsle SER
VV3AOCI3 V4AOCI4]
- xpadx2w
+
M|
£~

0...10 VDC Actuator

External 24V~ Supply

Figure 19: XPA-4x2

[ —

=y
<

4-20mA|

S

|ACACAIC AT A2 A3 A4 15V 15V 15]

Active Sensors
(15 Power
o-1ov | F[ Sond
| _ | Common
External ———{c1ovar i
Power _ |420mA | _ T

ACAICAIC AI1AI2 A3 A4 15V 15V 15V]
s|s|s|s]s|s|s]s|s]s

s|s|s|sle]s]s]e
AC A5 Al 15V AOCAO7 AOCAO]

xpa8x1w

RTD Sensor

=+

0...10 VDC Actuator

External 24V~ Supply

* Only one 4-20 mA active sensor may be
powered by the module.

Figure 20: XPA-8x1
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Voltage-free Contacts Voltage-free Contacts

Kl ikl

C BlI1C BI2C BI3C Bl
C BI1CBI2C BI3CBY s|s]s]s]s]s]s]s
s|s|s|s|s|s]s|e

= =

B " XPM-4x1
_XPB-8x1 ———

sles]s]| [s]s]s]s
sls|s|s|s]s|sls BO10 1 0| [BO® 1 ©
C BI5SCBIGC BI7CBIE

NS

Voltage-free Contacts

xpméxiw

Internal Connections

Figure 21: XPB-8x1

Pulse Relay Circuit (Lighting Control)

Figure 22: XPM-4x1
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Voltage-free Contacts

(]

C BI1C BI2 C BI3 C Bl4
sls|s|s|s]s]s]s

sls|s|s|s]s]s]s]s
BO10 | BO20 | BO30 |

xpledx1w

~— Internal Connections

Overload
Protection

Live Neutral

Figure 23: XPL/E-4x1

Voltage-free Contacts
C BI1C BI2C BI3C B4
ols|s|s]s]|s]s]e

ols]s|s]s]s]s]s]s
BO1/01/12/02/13/03/14/04/

. xped4w03
Internal Connections

Relay Coils
Overload .| y

Protection |

Neutral

Figure 24: XPE-4x4 (x = 0...3)

Technical Bulletin—XTM-905-Extension Module/XPx-xxx Expansion Modules

33



 XPE-4x4 (x = 4...7)

s|s|s|s|&|s|s|@|&
BO1/01/12/0 2/13/03/14/04/

. Xpeddwd7
Internal Connections

Relay Coils
Overload .|
Protection |

Live

Neutral

Figure 25: XPE-4x4 (x = 4...7)

Voltage-free Contacts

anann

C BI1C BI2C BI3C BI4
s|s|s]s|s|s]sls

s|s]s]s]s|s]s]e
BO'BO1BO2802BO3B03B04804

i xptdx1w
Internal Connections

P

24 VAC

‘ On/Off or
Pulse Outputs

Figure 26: XPT-4x1
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Triac Outputs

Peee

Internal Connections

BOB0O1BO20280303804804
slsls]s|sls]s]e

s|s|s|s|s|s]s]e
BOBOBOBOBOBOBOBOY

Internal Connections *Px1w

PR

24 VAC

' On/Off or
Pulse Outputs

Figure 27: XPT-8x1
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Table 9: Terminal Labels

XPA-8x1 15V Analog input +15 V voltage supply
Aln Analog input signal
1 or AIC [ Analog input common
AOn Analog output signal
L or AOC | Analog output common
XPA-4x1 -In Analog input signal negative
+In Analog input signal positive
] Software programmable analog input source,
+15 V for active sensors OR current source
for RTD sensors.
1 or AIC [ Analog input common
XPA-4x2 UnorVn [ Analog voltage output signal
In Analog current output signal
L or AOC | Analog output common
XPB/E/LIM Bln Binary input
C Binary input common
BON Binary/multistate output relay supply
0,1 Relay output states
0 Momentary relay output NOT 0
(0 NC holding circuit supply)
XPE4x4 Bin Binary input
C Binary input common
BO Binary output relay supply
n/0 N.C. contact, BOn
n/l N.O. contact, BOn
XPT Bln Binary input
C Binary input common
BOn Binary Output (isolated triac)
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Description of
Items

Item Address

Item Type

Software Configuration

Software configuration of the XTM-905 Extension Module is done as
part of the DX controller configuration process, using the GX-9100
Graphic Configuration Software (GX Tool). Refer to the GX-9100
Software Configuration Tools for Windows User’s Guide
(MET-CTW-05) in the Configuration Tools for Windows Manual
(MET-CTW) for ful