BRX ANALOG I /O EXPANSION
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Chapter 8: BRX Analog I/0 Expansion Modules

Overview

One valuable feature of the BRX platform is its ability to easily expand its capabilities to fit your application

solution. One of the ways the BRX platform can do this is by using expansion modules that conveniently
“snap-on” to the side of any BRX MPU.

The analog expansion modules give you the ability to add analog I/O as needed and are identified as an input
module, output module, temperature input module, or combination input/output module. On the front
panel of the analog I/O expansion modules, a color scheme and a symbol are used to denote the module type.
Analog modules are available with current inputs/outputs, unipolar or bipolar voltage inputs/outputs, and
thermocouple, resistance temperature detector (RTD) and thermistor inputs.

Module Types
Analog Input Modules

Nine (9) analog input modules are available, with current or voltage inputs, as listed below.
Analog input module faceplates have a blue terminal bar to distinguish them as inputs, with

symbols ./~ or 4 to signify current or voltage, respectively.

Analog Input Modules

Blue Label

for Input Identifier Input Type Resolution 4-Point 8-Point 16-Point
Current Sink .
ADM-1 A 14-bit BX-04ADM-1 . ]
AD-1 Current Sink 16-bit BX-04AD-1 BX-08AD-1 BX-16AD-1
0-20mA, 4—20mA
Voltage
AD-28B +10VDC, £5VDC, 16-bit BX-04AD-2B | BX-08AD-2B | BX-16AD-2B

0-5VDC, 0-10vVDC

6 Current Sink
BX-08AD-1 0-20mA, 4-20mA
AD-3 Voltage 16-bit BX-04AD-3 BX-08AD-3 -
+10VDC, +5VDC,
0-5VDC, 0-10VDC

Temperature Input Module

Six (6) temperature input modules are available, with thermocouple, RTD, and/or thermistor
inputs, as listed below. The thermocouple input modules can also be configured for millivolt-
level voltage inputs, and the RTD input module can also be configured for resistance input.
Temperature module faceplates have a blue terminal bar to distinguish them as inputs, with
symbol # to signify temperature.

Temperature Input Modules

Blue Label

for Input Identifier Input Type 4-Point 6-Point 8-Point
e THM Thermocouple BX-04THM - BX-08THM
L Resistance Temperature Detector
— RTD (RTD) - BX-06RTD -
= NTC Thermistor - - BX-08NTC
= Universal Temperature
- L (Thermocouple, RTD, Thermistor) BX-04UT BX-08UT )

BX-04THM son99s

‘E NOTE: Temperature Input Modules do not support ZIPLink Wiring Systems.

8-2 I BRX User Manual, 4th Edition, Rev. T


https://cdn.automationdirect.com/static/manuals/brxuserm/brxuserm.html

Chapter 8: BRX Analog I/O Expansion Modules
i

Temperature Input/Analog Output Combination Modules

Three (3) combination modules are available with thermocouple, RTD or universal temperature
inputs and current sourcing or current/voltage outputs, as listed below. The thermocouple input
modules can also be configured for millivolt-level voltage inputs, and the RTD input module
can also be configured for resistance input. The Input/Output faceplate terminal bar is in blue
and red, making it easy to distinguish between inputs and outputs, and the §, /" and __ symbols
signify temperature, current and universal analog, respectively.

Blue Label for Input ) )
, Red Label for Output | LT VT ELTT( Input/Analog Output Combination Modules

Identifier Input Type Output Type #Inputs | #Outputs Part #t

Resistance Current Source
XRTDxDA-1 Temperature 0-20mA. 4—20mA 4 4 BX-4RTD4DA-1
Detector (RTD) ’

Current Source
0-20mA, 4-20mA

Current Source
0-20mA, 4-20mA
Voltage 4 4 BX-4UT4DA-3

+10VDC, +5VDC,
0-5VDC, 0-10VDC

XTHMxDA-1 Thermocouple 4 4 BX-4THM4DA-1

Universal
Temperature
(Thermocouple,
RTD, Thermistor)

xUTxDA-3

‘E NOTE: Combination Modules with temperature inputs do not support ZIPLink Wiring Systems.

Temperature Input/Discrete Output Combination Modules

Three (3) combination modules are available with universal temperature inputs and DC sinking,
sourcing or relay outputs, as listed below. The Input/Output faceplate terminal bar is in blue and
red, making it easy to distinguish between inputs and outputs, and the § and L symbols signify
temperature and discrete signals, respectively.

Temperature Input/Discrete Output Combination Modules

Blue Label for Input Identifier Input Type Output Type #Inputs | #Outputs Part #
Red Label for Qutput .
1| xutxTD1 1224 VDO 4 4 BX-4UT4TD1
Universal inking
xUTXTD2 Temperature 12-24 VDC 4 4 BX-4UT4TD2
(Thermocouple, Sourcing
RTD, Thermistor) Rel
xUTXTR elay 4 4 BX-4UT4TR
Form A (SPST)

‘E NOTE: Combination Modules with temperature inputs do not support ZIPLink Wiring Systems.
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Analog Output Modules

Six (6) analog output modules are available, in current and voltage outputs, as listed below.
Analog output module faceplates have a red terminal bar to distinguish them as outputs, with
symbols /", 4 or __ to signify current, voltage or universal analog signals, respectively.

Analog Output Modules

Identifier Type 4-Point 8-Point

Current Source
0-20mA, 4—20mA BX-04DA-1 BX-08DA-1
Voltage
+10VDC, +5VDC,
0-5VDC, 0-10VDC

Current Source
0-20mA, 4-20mA
Voltage
+10VDC, +5VDC,
0-5VDC, 0-10VDC

Red Label
for Output

DA-1

DA-2B BX-04DA-2B BX-08DA-2B

BX-08DA-1

DA-3 BX-04DA-3 BX-08DA-3

Analog Combo Input/Output Modules
=h Six (6) analog input/output combo modules are available, with current or voltage inputs and

outputs, as listed below. Analog combo module faceplates have red and blue terminal bars to
distinguish the input and output sections, respectively. Symbols /~ and 4 signify current and
voltage, respectively, and are colored blue for inputs and red for outputs.

Analog Combination Input/Output Modules

Blue Label for Input

Red Label for Output o
P Identifier Input Type Output Type #Inputs | #Outputs Part #
YADXDA-1 Current Sink Current Source 2 2 BX-2AD2DA-1
Voltage Voltage 2 2 BX-2AD2DA-2B
xADxDA-2B | +10VDC, +5VDC, +10VDC, +5VDC,
= 0-5VDC, 0-10vVDC | 0-5VDC, 0-10VDC 4 2 BX-4AD2DA-2B
BX-4AD2DA-1
Current Source Current Source
0-20mA, 4-20mA | 0-20mA, 4-20mA 2 2 BX-2AD2DA-3
xADxDA-3 Voltage Voltage
+10VDC, +5VDC, +10VDC, +5VDC, 4 4 BX-4AD4DA-3
0-5vVDC, 0-10VDC | 0-5VDC, 0-10VDC
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Wiring Termination Options

The BRX analog expansion modules ship without wiring terminal blocks. This enables you to select the
termination style that best fits your application. Several wiring options are available, including removable screw
terminal connectors, removable spring clamp terminal connectors and pre-wired ZIPLink cable solutions.
The BRX temperature input modules include the BX-RTB10 kit. The BX-RTB10-1 or BX-RTB10-2 can

also be used and can be purchased separately.

Terminal Block Connectors

The terminal block connectors are provided in kits of multiple connectors that are easily ordered as a single
part number. BX-RTB10 kits include (2) 10-pin 3.81-mm connectors. The 5-wire terminal blocks are
available as single units (BX-RTBO5) or as kits of three connectors (BX-RTB08).

Terminal block kit part numbers and connector specifications are listed in the table below.

10-Wire Terminal Block Specifications

Part Number BX-RTB10 BX-RTB10-1 BX-RTB10-2
Connector Type Screw Type 90° Spring Clamp Type 180° Screw Type 180°
Wire Exit 180° 180° 180°
Pitch 3.81 mm 3.81 mm 3.81 mm
Screw Size M2 N/A M2
Screw Torque <1.77 Ib'in N/A <1.77 Ib-in
Recommended (0.2 N-m) (0.2 N-m)
Screwdriver Blade Width 2.5 mm 2.5 mm 2.5 mm
Wire Gauge (Single Wire) 28-16 AWG 26-18 AWG 30-16 AWG
Wire Gauge (Dual Wire) 28-18 AWG (Dual Wifg;ze?rﬁ:/eVGRequire d) 30-18 AWG
Wire Strip Length 0.24 in (6mm) 0.35in (9mm) 0.26 in (6.5 mm)
Equiv. Dinkle P/N EC381V-10P-BK ESC381V-10-BK EC381F-10P-BK

BX-RTBO8 Kit

BX-RTB08-1 Kit

BX-RTB08-2 Kit

TR AL

5-Wire Terminal Block Specifications

Part Number

Single Block BX-RTB05 BX-RTB05-1 BX-RTB05-2

Set of 3 Blocks BX-RTB08 BX-RTB08-1 BX-RTB08-2
Connector Type Screw Type 90° Spring CIan Type Screw 'Io'ype

180 180
Wire Exit 180° 180° 180°
Pitch 5.0 mm 5.0 mm 5.0 mm
Screw Size M2.5 N/A M2.5
Screw Torque <3.98 Ib-in N/A <3.98 Ib-in
Recommended (0.45 N'm) (0.45 N'm)
Screwdriver Blade Width 3.5 mm 3.5 mm 3.5 mm
Wire Gauge (Single Wire) 28-12 AWG 26-14 AWG 28-12 AWG
- - 28-16 AWG

Wire Gauge (Dual Wire) 28-16 AWG (Dual Wire Ferrule Required) 28-16 AWG
Wire Strip Length 0.3 in (7.5 mm) 0.37 in (9.5 mm) 0.3in (7.5 mm)
Equiv. Dinkle P/N 5ESDV-05P-BK 5ESDSR-05P-BK 5ESDF-05P-BK
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Wiring Termination Options, continued

BX-RTB03

BX-RTB03-1

BX-RTB03-2

3-Wire Terminal Block Specifications

Part Number BX-RTB03 BX-RTB03-1 BX-RTB03-2
Connector Type Screw Type 90° Spring %%Tp Type SCI'?\QIOIYPG
Wire Exit 180° 180° 180°
Pitch 5.0 mm 5.0 mm 5.0 mm
Screw Size M2.5 N/A M2.5
Screw Torque <3.98 Ib-in N/A <3.98 Ib-in
Recommended (0.45 N'm) (0.45 N-m)
Screwdriver Blade Width 3.5 mm 3.5 mm 3.5 mm
Wire Gauge (Single Wire) 28-12 AWG 26-14 AWG 28-12 AWG
Wire Gauge (Dual Wire) 28-16 AWG (Dual Wifs_I:L?rﬁY!GRequired) 28-16 AWG
Wire Strip Length 0.3in (7.5 mm) 0.37 in (9.5 mm) 0.3in (7.5 mm)
Equiv. Dinkle P/N 5ESDV-03P-BK 5ESDSR-03P-BK 5ESDF-03P
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ZIPLink Wiring System

BRX analog expansion modules can be quickly connected to convenient ZIPLink remote terminal blocks for
ease of wiring remote I/O devices. The table below lists the connector options. The ZIPLink wiring system
is not available for use with BRX modules with temperature input.

BRX Analog Expansion Module Z/PLink Selector

ExpansionModule | ZIPLink ZIRLink Q ZIPLink Cable Qty

ty
Part No. Module M°“ﬂ'§ Part | Needed Part No.* Needed
BX-04ADM-1

BX-04AD-1
BX-04AD-2B
BX-08AD-1
BX-08AD-2B
BX-16AD-1
BX-16AD-2B ZL-BXEM-CBL20

BX-04DA-1 ZL-BXEM-CBL20-1 1

ZL-RTB20 ZL-BXEM-CBL20-2
BX-04DA-2B (standard)

BX-08DA-1 Feedthrough OR 1

BX-08DA-2B ZL-RTB20-1
(compact)

BX-2AD2DA-1

BX-4AD2DA-1

BX-2AD2DA-2B

BX-4AD2DA-2B

BX-08AD-3

BX.08DA-3 ZL-BXEM-CBL10
ZL-BXEM-CBL10-1 1
e ZL-BXEM-CBL10-2

BX-4AD4DA-3
BX-04THM
BX-08THM
BX-06RTD
BX-08NTC
BX-04UT
BX-08UT
BX-4THM4DA-1
BX-4RTD4DA-1
BX-4UT4DA-3
BX-4UT4TD1
BX-4UT4TD2
BX-4UT4TR

*Select the cable length: Blank =0.5m, -1=1.0m, -2 =2.0 m.
Available pigtail cables: ZL-BXEM-CBLxx-1P = 1.0 m, ZL-BXEM-CBLxx-2P = 2.0 m.

Temperature Input modules are not supported by the Z/PLink wiring system.
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General Specifications

All BRX analog expansion modules and temperature input modules have the same general specifications
listed in the tables below.

General Specifications

Storage Temperature -20° to 70°C (-4° to 158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)

Enclosure Type Open Equipment

Noise Immunity NEMA ICS3-304

EU Directive See the “EU Directive” topic in the BRX Help File.

Operating Temperature Range

Operating Temperature 0° to 45°C (32° to 113°F) 0° to 60°C (32° to 140°F)
Module Module Revision*

BX-08AD-1

BX-08AD-2B Rev A Rev B
BX-04THM (Prior to May 2018) (After May 2018)
BX-08DA-1

SIS (Prior tsel\\/:a?/ 2018) (AfterRI\(/T;yCZMS)

All othe.r Analog and Temperature N/A Rev A
Expansion Module part numbers (After May 2018)

* Module Revision can be found in the last letter (last or second-to-last character) of the module serial number.
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Dimensional Information

e 3.25"

[82.6mm]
o i

I E 4.24"

4.57"

[116.2mm]
[ ]
1.00"
B — [25.4mm]
2X @ #8 Thru all

& WARNING: Do not apply field power until the following steps are completed. The BRX expansion modules are NOT hot
swappable.

[107.8mm]

Module Installation

To install an expansion module, remove the connector cover on the right side of the MPU or expansion
module to which the new module is to be connected. Align the expansion connectors and insert the module
until you hear a “click,” indicating the module expansion connectors have engaged.

To remove, depress
@ To Install, remove disengagement plungers

Connector Cover at top and bottom
of module
Align
expansion
connectors, insert,
and listen for “click”
as the lock engages

To remove an expansion module, locate the two disengagement plungers. One is located at the top of the of
the expansion module and a second one at the bottom of the expansion module. Depressing both plungers
at the same time will release the locking mechanism and disengage the unit from the system.

‘E NOTE: Allow a minimum of 45mm (1.75 in) to the right of the MPU chassis or any subsequent expansion modules for
mounting and dismounting of the modules.
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Module Configuration

Once the expansion module has snapped in place and is added to the project, it instantly adds additional I/O
and features to the MPU with minimal additional setup required.

To configure a newly attached module, load the Do-more! Designer software and connect to the BRX MPU,
as discussed in the Do-more! Designer Software Getting Started Guide (DMD-GSG-M) which can be found

at http://support.automationdirect.com/products/domore.html. A graphical representation of the BRX unit
with its attached modules is displayed in the Dashboard of the software.

View/Edit the Program
Code-blocks: 1

Matches PLC, different than disk
Do-more Technology Version: 2.0
Program memory used: <1%

Matches PLC, different than disk
Documentation memory used: <1%

Add/Edit Element Documentation

Communications L

Modbus(TCP Server:

EMABLED

Ethernet/TP Server: DISABLED

1/0

Ethernet [0 Master: DISABLED
10 Slaves: 0

Ij0 System Status: GOOD
Interrupts Enabled: 1

ﬂ Local: BR¥ Local 110

ML

-

Delete Module

Configure Module 1

View Manual

View Specs

TRAT & 7 3|
TEET T Y

2

CPU

Connected to 10.1.1.125

PLC i in PROGRAM mode

IF Address: 10.1.1.125

05: 2.0.4

Log Entries: 0 User /85 System
Scan Time: 196ps

BX-DM1E-13ED13 (00 EQ 62 30 06 61)

Mode switch: TERM

Booter: 1.0.2

Power usage: 0.0 / 18.8 Watts

Change memory configuration
Open Cross-Reference View
Different than PLC and disk
Memory image: 0 regions

Mo forces active

Memory allocated: 40%

Devices L

Add/edit devices
16 devices present
Device status: OK

To access the module configuration dialogs, left-click or right-click on the module in the Dashboard and
select (1) Configure Module. The configuration dialogs for each module are discussed in the corresponding

section of this chapter.
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Chapter 8: BRX Analog I/O Expansion Modules

Analog Tips and Troubleshooting

This subsection presents common tips on selection and installation of analog hardware, as well as basic

troubleshooting techniques, to maximize the performance of your analog input/output circuits.

General Tips for Analog Circuits

When selecting and installing analog devices a few things should be considered:

Current devices are much more tolerant of noise than voltage devices.

Current devices can handle much longer runs of wire without signal loss.

Shielded twisted pair wire should always be used. Analog signals are
typically low power, and the better your isolation the less noise you will

have degrading the signal.

If the analog signal is from a thermocouple, the appropriate
thermocouple extension wire and terminal blocks must be used if
needed to extend wire lengths.

Use the shortest wiring route whenever possible.

Do not run analog signal wiring in the same conduit or wire way as
AC wiring,.
Do not run analog signal wiring next to large motors, high current

switches, or transformers.

Route the wiring through an approved cable housing to minimize the
risk of accidental damage.

Shields should be connected only at one end, to ground at the source
device. Connecting both ends of a shield will create a ground loop,
which can increase the noise in a circuit.

AC Power In Auillary out
120-240 VAC 24VDC

300mA max.
-+
LT N g AR

DEEEE

AC
Power

Bonding of the DC negative to ground should be considered, with the exception of Class II power
supplies which should never be bonded to ground. This can help with reducing noise induced into
analog circuits. Please note that consideration should be given to all devices that will utilize the

power supply to ensure that bonding of the negative will not cause damage or interference.

AC power should be checked from neutral to ground. This voltage should be less than 0.1 VAC.

‘% NOTE: Your company may have guidelines for wiring and cable installation. If so, you should check those before you begin
the installation.

‘E NOTE: Check local and national codes to choose the correct method for your application.

BRX User Manual, 4th Edition, Rev. T
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Reducing Flectrical Noise

Electrical noise is one of the most difficult problems to diagnose. It can enter the system from a wide range
of conducted or radiated sources.

Conducted noise is when the electrical interference is introduced into the system by way of an attached wire,
panel connection, etc. It may enter through an I/O point, a power supply connection, the communication
ground connection, or the chassis ground connection.

Radiated noise is when electrical interference is introduced into the system without a direct electrical
connection, such as via radio waves.

It may be difficult to determine how electrical noise is entering the system, but the corrective actions for
either type of noise problem are similar.

While electrical noise cannot be eliminated completely, it can be reduced to a level that will not affect system
function. Proper grounding of components and signal wiring along with proper isolation of voltages can
minimize noise in the system.

Grounding

Most noise problems result from improper grounding of the system. A good earth ground can be the single
most effective way to correct noise problems. If a ground is not available, install a ground rod as close to the
system as possible.

Ensure all ground wires are single point grounds and are not daisy chained from one device to another.
Ground metal enclosures around the system. Loose ground wires on your devices are more susceptible to
noise than the other wires in your system. A loose wire is no more than a large antenna waiting to introduce
noise into the system; therefore, you should tighten all connections in your system. Review Chapter 1,
“General Installation and Wiring Guidelines,” if you have questions regarding how to ground your system.

Proper Ground Connection Improper Ground Connection
Other Other
HMI Equipment Supply HMI PLC Equipment
GND ) GND ) GND O GND

Cables with shields should be grounded on only one end of the shield. This prevents ground loops and allows
for any radiated noise collected by the shield to properly drain to a single ground point.

\
Shielded Twisted-pair cable
Potential
B e
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Isolation

Electrical noise can enter the system through the power source for the MPU and I/O. Installing an isolation
transformer for all AC sources can correct this problem.

DC power sources should be properly grounded, except for Class II power supplies, which should never
be bonded to ground. Switching DC power supplies commonly generate more noise than linear supplies.
Typically, switching type supplies work well for analog circuits, but for some circuits where noise can be a
factor, linear type supplies may be needed.

Analog wiring should be placed in separate wire ways or wiring bundles. Keep AC and DC wiring separated.
Never run analog signal or communications wiring in parallel or in close proximity to high voltage wiring.

Transformers, inductors, VFDs, DC drives, welders, static generators, ultrasonic devices, radio transmitters,
receivers, wiring and antennas, along with similar types of devices, generate large amounts of RF interference.
DC wiring, analog wiring and communications wiring should be kept as far away from these sorts of devices
and their associated input and output wiring as possible.

Devices that generate noise such as those listed above, along with coil-driven devices such as relays, contactors,
solenoids, etc., should be placed on a separate power supply from analog circuits. If this is not possible, then
great care should be taken to properly suppress the transient voltage spikes from these devices turning on and
off. See Chapter 1, “BRX General Installation and Wiring Guidelines” for more information on this subject.
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Current Module Tips and Troubleshooting

* Use shielded twisted pair wire. Suggested ADC cables are PLTC3-18-xS-xxxx or PLTC3-18-xS8S-xxxx

* Analog circuits follow Ohm’s Law. As such, it is important to follow the specifications for impedance
in the circuit. If you allow the impedance values to go outside of the specification, damage to the
module will occur.

* If your transmitter requires a load resistance higher than 1250, you may need to add a resistor in
series with the module. Consider the following example for a transmitter being operated from a
24VDC supply with a recommended load resistance of 750 ohms. Since the module has a 125-ohm
resistance, you need to add a resistor. Make sure not to exceed the transmitter’s maximum load

impedance.
R=Tr—Mr R = Resistor to add
R=750-125 Tr = Termination Requirement
R = 625* Mr = Module resistance (Internal 125 ohms)

* Do not exceed the transmitter’s maximum load impedance.

Module Channel 1

| R |

+
Two-wire
Transmitter

- DC Supply

125 ohms

|
+24V ov !

oV

* If you suspect an I/O error, several things could be causing the problem:

A blown fuse.

A loose terminal block.

The 24VDC supply has failed or 24VDC has not been supplied to the I/O common.

The I/O point has failed.

* The DC power supply that powers the module should be checked for the negative side to ground
voltage being under 0.1 V for both AC and DC. If this voltage is floating, it can cause errors and/or
damage to the circuit.
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* To test a current input module, use a 1.5 V battery wired
across the positive and negative terminals of the channel to
check for current. When applied across a current analog
input point, a reading of approximately 30% of the full scale
value should result.

0—20mA is 0-5VDC across the input resistor

1.5V/5V=0.3

0.3*65535 = ~19660 counts or 0.3*32767=-9830 counts

* Most current input modules read voltage across a shunt resistor. It may be easier to test for
proper current by measuring the voltage across that shunt resistor and applying Ohm’s Law

(Voltage/125€) = Current).

+
Two-wire
Transmitter

- DC Supply

125 ohms

+24V ov

ov
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Voltage Module Tips and Troubleshooting

Use shielded twisted pair wire. Suggested ADC cables are PLTC3-18-xS-xxxx or PLTC3-18-xSS-xxxx.
Jumper the positive and negative terminals together on unused voltage input channels.

Analog circuits follow Ohm’s Law. As such, it is important to follow the specifications for impedance
in the circuit. If you allow the impedance values to go outside of the specification, damage to the
module will occur.

If you suspect an I/O error, several things could be causing the problem:

A blown fuse.

A loose terminal block.

The 24VDC supply has failed or 24VDC has not been supplied to the I/O common.

The I/O point has failed.

The DC power supply that powers the module should be checked for the negative side to ground
voltage being under 0.1 V for both AC and DC. If this voltage is floating, it can cause errors and/or
damage to the circuit.

To test the voltage input module, use a 1.5 V battery wired across the positive and negative terminals
of the input channel to check for voltage. When applied across a voltage analog input point, a
reading of approximately 1.5 V should result.
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Thermocouple Module Tips and Troubleshooting

Use shielded thermocouple extension wire of the same type as the thermocouple.
Do not use terminal blocks that are not designed for thermocouple extension wire.

Thermocouple wires that have simply been twisted to form a junction will inherently be less accurate
than factory-made thermocouples. The use of twist junction thermocouples is not recommended.

Jumper each of the channel +/- connections together on the module with a short piece of copper
wire. This will cause the module to return the measured terminal block temperature for that channel.
Does it read the correct ambient temperature of the thermocouple module? If so, there probably isn’t
anything wrong with the module. This temperature will be several degrees higher than the ambient
air temperature of the enclosure.

With a thermocouple simulator, you have to disable the burnout detection for the module using the
module setup in the Do-more! Designer software and download the program to the PLC. This will
disable the burnout circuitry, which will cause incorrect readings if left enabled. Even then, it is likely
that the module will not read exactly what the simulator is putting out due to the wire differences and
the terminal block on the module causing some cold junction error.

It is possible that the module may be damaged from exceeding the common mode voltage spec,
which is 5 Volts. The voltage needs to be measured between each channel on both plus and minus
terminals of the module on both AC and DC scales and make sure that it is under 5 Volts maximum.
Preferably, the voltage should be less than 0.1V.

AC power should be checked from neutral to ground. This voltage should be less than 0.1 VAC.

With grounded thermocouples, take precautions to prevent having a voltage potential between
thermocouple tips. A voltage of 1V or greater between tips will skew measurements. For grounded
thermocouples, the equipment and thermocouples must be bonded with large-gauge braided wire to
the same ground as the PLC.

The DC power supply that powers the module should be checked for the negative side to ground
voltage being under 0.1V for both AC and DC. If this voltage is floating, it can cause errors and/or
damage to the circuit.

RTD and Thermistor Troubleshooting

The easiest way to troubleshoot an RTD or thermistor is with an ohmmeter. If the RTD or thermistor
reads open (infinity) or very high resistance, then the RTD or thermistor is bad and should be
replaced.

Intermittent readings can sometimes be caused by a broken RTD or thermistor where the element
has cracked but is not fully broken. As it heats up, the crack widens and causes incorrect readings.
In this case, the RTD or thermistor should be replaced as well.
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BX-04ADM-1 Analog Current Sinking Input

BX-04ADM-1

Analog Input
Expansion Module
4-ch, 0-20mA/4-20mA,
14-bit

Terminal Blocks or
ZIPLink Cables Sold
Separately

We recommend using prewired Z/PLink
cables and connection modules.

If you wish to hand-wire your module, a
removable terminal block is available. See
Wiring Termination Selection in this chapter
for all options.

IMP“RTA“T! Hot-Swapping Information

cus CE

Inputs per Module

Analog Current Sinking Input Specifications

4

Commons

1

Module Signal Input Range

0-20mA, 4-20mA (Default)

Signal Resolution

14-bit

Resolution Value of LSB

See Data Range Specifications table

Input Impedance

1250+0.1%, 1/10th watt

All Channel Update Rate

45ms (4 channels)

Over Current Circuit Detection Time

< 1second

Maximum Continuous Overload

+28mA

Sample Duration Time

5us per channel

Hardware Filter Characteristics

Low Pass 1st order, -3dB @ 144Hz

Conversion Method

Successive approximation

Linearity Error (end to end)

+0.09% of range

Input Stability and Repeatability

1+0.035% of range (after 10 min. warmup)

Full Scale Calibration Error

10.1% of range

Offset Calibration Error

+0.1% of range

Accuracy vs. Temperature

+35PPM / °C maximum

Maximum Inaccuracy

0.1% of range (incl. Temperature Drift)

Maximum Crosstalk

-96dB, 1 LSB

Channel to Backplane Isolation

1800VAC applied for one second

Channel to Channel Isolation

None

Loop Fusing (External)

Fast-acting 0.032A recommended

Backplane Power Consumption

01w

External DC Power Required

Class 2 or LPS power supply
24VDC (+20%)

25mA

Heat Dissipation 0.8 W

Weight 989 (3.5 0z)
UL 61010-1 and UL 61010-2-201 File
E139594, Canada and USA

Agency Approvals

CE (EN 61131-2 EMC, EN 61010-1 and
EN 61010-2-201 Safety)

Software Version Required

(Do-more! Designer Programming

Software)

2.3 or later

& Note: This device cannot be Hot Swapped.
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BX-04ADM-1 Analog Current Sinking Input, continued

Data Range Specifications

Selection Description Raw Counts pA Per Count
0-20mA unipolar 0-20mA 0-16383 1.22
4-20mA unipolar 4-20mA 0-16383 0.977

The module reserves the first 24 bits of unused contiguous space in the X register, aligned to an 8-bit word
boundary, for status reporting. Error flags for this module are laid out within its status register space as
described in the table below.

Error Flag Specifications
MSB LSB

1st Byte of unused X Registers

Data Not | Missing Self Test

Module Status - - - - - Valid | 24VDC | Failed
2nd Byte of unused X Registers

Channel Open(BrokenTransmitter)* | - | - | - | - |Channel 4] Channel 3| Channel 2 | Channel 1
3rd Byte of unused X Registers

Unused B R R E

*4-20mA mode only. Broken Transmitter bits will turn on below ~3.75 mA.

‘E NOTE: The Data Not Valid flag should always be tested and confirmed to be in the “Off” state in your PLC program before
reading from the analog module.

BRX User Manual, 4th Edition, Rev. T I 8' 19


https://cdn.automationdirect.com/static/manuals/brxuserm/brxuserm.html

Chapter 8: BRX Analog I/0 Expansion Modules

BX-04ADM-1 Analog Current Sinking Input, continued
Analog Current Input Wiring

| INTERNAL
| MODULE CIRCUITRY

Analog Current Sinking Input Circuits

*An Edison S500-32-R 0.032A fast-acting fuse is recommended
for all analog voltage inputs, analog outputs, and current loops.

2-Wire 4-20 mA T
Transmitter 1CICOM WX
]
. e _| Power
2-Wire Transmitter | Supply
( *Fuse \

CIRCUIT COMMON

1C
o TEE ,
D@ 1250
11+ L0 —
12+ D@ 1250
13+ E@ 1250 r
1C E@ 1250 r
Eel
S
S
e
COM
S
=~ ETS
S
S
S
COM
oy [EE
|;{|+ 24V+ ] A ISOLATED ANALOG
| =2 M CIRCUIT POWER
24 VDC
Class 2 or LPS |
User Supplied | ISOLATE§7ANALOG
Power
L
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3-Wire Current WX
Transmitter J
. I 24VDC User
L 3-Wire Transmitter Supplied Power )
( . *Fuse In+ \
032A o
4-Wire 4-20 mA 1GICOM WX
Transmitter - O
&
o™ v @
AC or DC User Supplied Transmitter Power

\_ 4-Wire Transmitter J

NOTE: Shield should be connected only at one end, to ground at the
source device.
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BX-04ADM-1 Analog Current Sinking Input, continued
Software Setup

After the module is installed, open the Do-more! Designer programming software, connect to the BRX MPU
and open the Configure Module dialog as described at the beginning of this chapter.

Global Settings l Analog Inputs 1-4 ] U.)

Module Configuration
MName: | BX_04ADM_1_001 O

Info: | Module Type: BX-04A0M-1  Assigned to: BRX Local IjO Master : BRX Local If0 : Slot 1

Global Settings @ Global Status Bits @

Channels Enabled Self Test Failed: X8
4 < Missing 24V: X9

Data Mot Valid: X10

1. 'The module options are divided into subsets across multiple tabs. Click the appropriate tab to edit
the configuration.

2. Module Configuration

Name — Each module comes with a default name. This may be changed by the user to better identify
the module, if desired.
Info — This is the system description of the module. It is static and may not be changed.

3. Global Settings

Channels Enabled — Select how many channels will be used. The default is all channels. Selecting
fewer channels may increase the update frequency. See the module specifications for details.

4. Global Status Bits

Self Test Failed — 'This bit will be On if the module has failed its internal self-test. In this case, the
module is likely bad and should be replaced.

Missing 24V — This bit will be On if the external 24VDC power is missing. Check the 24VDC

power connection on the module terminal block.

Data Not Valid — This bit will be On if the module does not have the latest configuration parameters
or the module has not been configured at all. Reload the program into the CPU and power cycle.

BRX User Manual, 4th Edition, Rev. T I 8'2 1


https://cdn.automationdirect.com/static/manuals/brxuserm/brxuserm.html

Chapter 8: BRX Analog I/0 Expansion Modules
=

BX-04ADM-1 Analog Current Sinking Input, continued

Global Settings ] Analog Inputs 1-4 ]

Analog Input 1 @ W1 @ ¥ Enable Scaling from WX 1 to RX1 @
’—_-| Range: 0 - 16383 (14 bits)
4- 20mA - :
Units/Ct: 0.93uA WX1Min 0 RX1Min 0
Broken Transmitter: X 16 - -
[ W1 Max 16383 RX1Max 100

RX1 @ Counts — mA [ Clamp Rx1

Range: 0.00 - 100,00
Units/Ct: 0.001526

N

Analog Input x
These settings are for each channel of the analog module.
Drop-down menu - Select the range of the analog input here.

The Enable 16 bit unipolar data option does not apply to this 14-bit module, and is grayed out.
6. WXx

Range — The number of Raw counts for the selected channel on the module.
Units/Ct — The amount of current that will equal 1 raw count.

Broken Transmitter — The input register that, when On, will indicate that the loop is broken.
7. RXx

Range — The engineering units to which the raw counts are scaled.

Units/Ct — The number of raw counts that will equal 1 scaled engineering unit.

8. Enable Scaling from WXx to RXx
WXx Min — The minimum value of the raw counts to scale.
WXx Max — The maximum value of the raw counts to scale.
RXx Min — The minimum value of the engineering units for scaling.
RXx Max — The maximum value of the engineering units for scaling.
Counts/mA — Use these buttons to change the raw scaling to counts or milliamps.

Clamp RXx — If this box is checked, RXx will clamp at the minimum and maximum scaled values.
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BX-xxAD-1 Analog Current Sinking Input

BX-04AD-1

BX-04AD-1

Analog Input
Expansion Module
4-ch, 0-20mA/4-20mA,
16-bit

BX-08AD-1

BX-08AD-1

Analog Input
Expansion Module
8-ch, 0-20mA/4-20mA,
16-bit

We recommend using prewired Z/PLink cables

and connection modules.

If you wish to hand-wire your module, a

removable terminal block is available. See Wiring

Termination Selection in this chapter for all

options.
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(CONNECTIONSYSTEMS]
=

IMPORTANT!

cus CE

Terminal Blocks or
ZIPLink Cables Sold
Separately

BX-16AD-1

BX-16AD-1
Analog Input
Expansion Module
16-ch, 0-20mA/4-20mA,
16-bit

Hot-Swapping Information

Note: This device cannot be Hot Swapped.
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BX-xxAD-1 Analog Current Sinking Input, continued

Analog Current Sinking Input Specifications

BX-04AD-1

BX-08AD-1

BX-16AD-1

Inputs per Module

4 8

16

Commons

1

Module Signal Input Range

0-20mA, 4-20mA (Default)

Signal Resolution

16-bit, 15-bit (Default)

Resolution Value of LSB

See Data Range Specifications table

Input Impedance

1250+0.1%, 1/10th watt

2560+0.1%, 1/10th watt

All Channel Update Rate 45ms 80ms
Over Current Circuit Detection Time < 1second NA
Maximum Continuous Overload +28mA

Sample Duration Time

5us per channel

100us per channel

Hardware Filter Characteristics

Low Pass 1st order, -3dB @ 144Hz

Low Pass 2nd order,
-3dB @ 15KHz

Conversion Method

Successive approximation

Linearity Error (end to end)

10.09% of range

Input Stability and Repeatability
(after 10 min. warmup)

10.035% of range

+0.05% of range

Full Scale Calibration Error

10.1% of range

Offset Calibration Error

+0.1% of range

Accuracy vs. Temperature

+25PPM/°C maximum

Maximum Inaccuracy

0.1% of range (incl. Temperature Drift)

Maximum Crosstalk -96dB, 1 LSB -90dB, 1 LSB
Channel to Backplane Isolation 1800VAC applied for one second
Channel to Channel Isolation None
Loop Fusing (External) Fast-acting 0.032A recommended
Backplane Power Consumption 01 W 0.3 W
Class 2 or LPS power supply
External DC Power Required 24VDC (£20%)
25mA 75mA
Heat Dissipation 0.8W 25W 2W
Weight 98g (3.5 0z) 110g (3.9 0z)
ey A UL 61010-1 and UL 61010-2-201 File E139594, Canada and USA

CE (EN 61131-2 EMC, EN 61010-1 and EN 61010-2-201 Safety)

Software Version Required
(Do-more! Designer Programming Software)

2.3 or later 2.1 or later

2.6 or later

8-2"" I BRX User Manual, 4th Edition, Rev. T



https://cdn.automationdirect.com/static/manuals/brxuserm/brxuserm.html

Chapter 8: BRX Analog I/O Expansion Modules

BX-xxAD-1 Analog Current Sinking Input, continued

Data Range Specifications

Enable 16 bit Unchecked Enable 16 bit Checked
. .. (15 bit Resolution, Default) (16 bit Resolution)
Selection | Description uA Per U Per
Raw Counts | Casting Count Raw Counts | Casting Count
unipolar .
0—20mA 0—20mA 0-32767 - 0.61 0-65535 Wxn:U 0.31
unipolar .
4-20mA 4-20mA 0-32767 - 0.49 0-65535 WXn:U 0.24

* For more information on Casting, refer to Help topic DMD0309 in the Do-more! Designer Software.

The module reserves the first 24 bits of unused contiguous space in the X register, aligned to an 8-bit word
boundary, for status reporting. Error flags for this module are laid out within its status register space as

described in the table below.

Error Flag Specifications

MSB
1st Byte of unused X Registers
Data Not | Missing Self Test

Module Status - - - - - Valid 24VDC

2nd Byte of unused X Registers
Channel Open 0 % | Channel 8 | Channel 7 | Channel 6 | Channel 5 | Channel 4 | Channel 3 | Channel 2 | Channel 1
(Broken Transmitter)

3rd Byte of unused X Registers
Channel Open™ |0, | 16/Channel 15/Channel 14/Channel 13/Channel 12|Channel 11 Channel 10| Channel 9
(Broken Transmitter)

*4-20mA mode only. Broken Transmitter bits will turn on below ~3.75 mA.

**BX-16AD-1 only.

E

NOTE: The Data Not Valid flag should always be tested and confirmed to be in the “Off” state in your PLC program before
reading from the analog module.

BRX User Manual, 4th Edition, Rev. T

| 525


https://cdn.automationdirect.com/static/manuals/brxuserm/brxuserm.html

Chapter 8: BRX Analog I/0 Expansion Modules

BX-xxAD-1 Analog Current Sinking Input, continued
Analog Current Input Wiring

BX-04AD-1
| INTERNAL
| MODULE CIRCUITRY
1C
1 o ,
1+ 4
12+ @B 1250 \_M
13+ @B 1250 ’M
1C @B 1250 ’
=)=
LS
LS
COM
=M eS|
=M HETE)
=M S
cVETS
cV ETS)
COM
o B8
|;{|+ 24V+ £l ) ISOLATED ANALOG
| == M CIRcUIT POWER
24VDC
Class 2 or LPS | \V4
Use:,isv'i‘;"ed | ISOLATED ANALOG
L CIRCUIT COMMON
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BX-08AD-1
:— INTERNAL
| MODULE CIRCUITRY
1C
e
M+ E@ 1250 ’
12+ E@ 1250 ,
= ey STV
o[BSt —{creanc]
“w—ae
15+ E@ 1250 ,
B8] | —{orean |
17+ D@ 1250 ,
E@ 1250 ,
con
COoM %
COM E@
COM 8l
COoMm 5=
COM E@
COM
-+
L2 ey PP CRCUTPOWER
24VDC I
Class 2 or LPS \V4
User Supplied [ ISOLATED ANALOG
Power L CIRCUIT COMMON
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BX-xxAD-1 Analog Current Sinking Input, continued

Analog Current Input Wiring, continued

BX-16AD-1

INTERNAL

: MODULE CIRCUITRY

Power

CIRCUIT COMMON

Analog Current Sinking Input Circuits

*An Edison S500-32-R 0.032A fast-acting fuse is recommended
for all analog voltage inputs, analog outputs, and current loops.

[ *Fuse \
2-Wire 4-20 mA T
Transmitter 1C/COM WX
|—I ]
. cee _| Power
2-Wire Transmitter | Supply )
f *Fuse In+ \
]
3-Wire Current WX
Transmitter
. - 24VDC User
S 3-Wire Transmitter Supplied Power )
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1C
o 1EE

@E 2560 r
11+ y
12+ D@ 2560
13+ E@ 2560 f
|4+ @E 2560 r
15+ D@ 2560 ,
5 S (arbooc
17+ @E 2560 ,
1C U@ 2560 ,

£l
18+

D@ 2560 r
19+ = >
110+ Elle 2560
™ Elle —ﬁzsm ‘—| CH10ADC
- g CIITEE]
En B8] =g —{ct2anc]
14+ 2560
15+ E”r: 2560

oV B8] =g —{crsanc]
|;{ | + 24V+ EE A ISOLATED ANALOG
| BEI ’ CIRCUIT POWER
24 VDC
Class 2 or ITPS I v
User Supplied | ISOLATED ANALOG
|

*Fuse

4-Wire 4-20 mA
Transmitter

+

[acoroct,

4-Wire Tran

. j
- 1C/COM®J\NX

ser Supplied Transmitter Power

smitter

NOTE: Shield should be connected only at one end, to ground at the
source device.
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BX-xxAD-1 Analog Current Sinking Input, continued
Software Setup

After the module is installed, open the Do-more! Designer programming software, connect to the BRX MPU
and open the Configure Module dialog as described at the beginning of this chapter.

Global Settings l Analog Inputs 1-4 ] Analog Inputs 5-8 ] 1

Module Configuration 2
Name: |BX_08AD_1_001

Info: |I"-"I|:u:|ule Type: BX-08AD-1 Assigned to: BRX Local IO Master : BRX Local [0 @ Slot 1

Global Settings 3 Global Status Bits — 4
Channels Enabled Self Test Failed: X186
8 Ra Missing 24v: X17

Data Mot Valid: X183

1. 'The module options are divided into subsets across multiple tabs. Click the appropriate tab to edit
the configuration.

2. Module Configuration
Name — Each module comes with a default name. This may be changed by the user to better identify
the module if desired.
Info — This is the system description of the module. It is static and may not be changed.

3. Global Settings

Channels Enabled — Select how many channels will be used. The default is all channels. Selecting
fewer channels may increase the update frequency. See the module specifications for details.

4. Global Status Bits

Self Test Failed — This bit will be On if the module has failed its internal self-test. In this case, the
module is likely bad and should be replaced.

Missing 24V — 'This bit will be On if the external 24VDC power is missing. Check the 24VDC

power connection on the module terminal block.

Data Not Valid — This bit will be On if the module does not have the latest configuration parameters
or the module has not been configured at all. Reload the program into the CPU and power cycle.
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BX-xxAD-1 Analog Current Sinking Input, continued

Global Settings ] Analog Inputs 1-4 ] Analog Inputs 5-8 ]

Analog Input 1 S Wx1-— 6 I+ Enable Scaling from W1 to R¥1 8
Range: 0 - 32767 (15 bits)
4- 20mA - . R o
Units/Ct: 0.49uh WX 1 Min 0 RX1Min 0
Enable 16 bit Broken Transmitter: X24 - ;
I unipolar data W1 Max 327a7 RX1Max 100

5.

R¥1 T Counts ~ mA [ Clamp RX1

Range: 0.00 - 100.00
Units/Ct: 0.001526

Analog Input x
These settings are for each channel of the analog module.
Drop-down menu - Select the range of the analog input here.

Enable 16 bit unipolar data — Check this box to change the raw count range from a signed decimal
bipolar data format to an unsigned decimal data format. This may require that Casting be used in the
program in order to properly access the data. Refer to the chart of Data Range Specifications earlier
in this chapter to see if the registers must be accessed with Casting.

WXx
Range — The number of Raw counts for the selected channel on the module
Units/Ct — The amount of current that will equal 1 raw count.

Broken Transmitter — The input register that, when On, will indicate that the loop is broken.
RXx

Range — The engineering units to which the raw counts are scaled.

Units/Ct — The number of raw counts that will equal 1 scaled engineering unit.

Enable Scaling from WXx to RXx

WXx Min — The minimum value of the raw counts to scale.

WXx Max — The maximum value of the raw counts to scale.

RXx Min — The minimum value of the engineering units for scaling.

RXx Max — The maximum value of the engineering units for scaling.

Counts/mA — Use these buttons to change the raw scaling to counts or milliamps.

Clamp RXx — 1f this box is checked, RXx will clamp at the minimum and maximum scaled values.
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|

BX-xxAD-2B Analog Voltage Input

BX-04AD-2B BX-08AD-2B

BX-04AD-2B BX-08AD-2B

Analog Input Analog Input

Expansion Module Expansion Module

4-ch, £10 VDC, +5 VDC, 8-ch, +10 VDC, 5 VDC,
0-5 vVDC, 0-10 VDC, 0-5 VDC, 0-10 VDC,
16-bit 16-bit

We recommend using prewired Z/PLink cables
and connection modules.

If you wish to hand-wire your module, a
removable terminal block is available. See Wiring
Termination Selection in this chapter for all

options. |MPOHT‘\“T!

(CONNECTIONSYSTEMS]
=2
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Terminal Blocks or
ZIPLink Cables Sold
Separately

BX-16AD-2B

BX-16AD-2B

Analog Input

Expansion Module

16-ch, +10 VDC, 5 VDC,
0-5 VDC, 0-10 VDC,
16-bit

Hot-Swapping Information

Note: This device cannot be Hot Swapped.
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Chapter 8: BRX Analog I/O Expansion Modules

BX-xxAD-2B Analog Voltage Input, continued

Analog Voltage Input Specifications

BX-04AD-2B BX-08AD-2B BX-16AD-2B
Inputs per Module 4 8 16
Commons
Module Signal Input Range 312 xgg 321%D\?6C (Default)
Signal Resolution 16-bit, 15-bit (Default)
Resolution Value of LSB See Data Range Specifications table
Input Impedance >10MQ >1MQ
All Channel Update Rate 45ms 100ms

Sample Duration Time

5us per channel

100us per channel

Hardware Filter Characteristics

Low Pass 2nd order, -3dB @ 15kHz

Conversion Method

Successive approximation

Accuracy vs. Temperature

+25PPM/°C maximum

Maximum Inaccuracy

0.15% of full range (over temp)

Linearity Error (end to end)

+0.03%

+0.09%

Input Stability and Repeatability

10.06% of range (after 10 min. warmup)

Full Scale Calibration Error

+0.08% of range

+0.1% of range

Offset Calibration Error

+0.08% of range

1+0.1% of range

Maximum Crosstalk -96dB, 1 LSB -90dB, 1 LSB
Channel to Backplane Isolation 1800VAC applied for one second
Channel to Channel Isolation None
Loop Fusing (External) Fast-acting 0.032A recommended
Backplane Power Consumption 0.1W 0.3 W
Class 2 or LPS power supply
External DC Power Required 24VDC (+20%)
25mA 75mA
Heat Dissipation 0.8 W 1w
Weight 989 (3.5 0z) 110g (3.9 0z)
e Al UL 61010-1 and UL 61010-2-201 File E139594, Canada and USA

CE (EN 61131-2 EMC, EN 61010-1 and EN 61010-2-201 Safety)

Software Version Required

(Do-more! Designer Programming Software) 2.3 or later 2.1 or later 2.6 or later

BRX User Manual, 4th Edition, Rev. T
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Chapter 8: BRX Analog I/0 Expansion Modules

BX-xxAD-2B Analog Voltage Input, continued

Data Range Specifications

Enable 16 bit Unchecked Enable 16 bit Checked
Selection | Description (15 bit Resolution, Default)’ (16 bit Resolution)
.5 | UV Per .5 | UV Per
Raw Counts | Casting Count Raw Counts | Casting Count
0-10V ﬂ’g@gg 0-32767 ; 305 0-65535 WxnU | 152
0-5V “g\ifg'car 0-32767 - 152 0-65535 WXn:U 76
bipolar -32768 to
2oy 10VDC - . - 32767 305
bipolar -32768 to
= 5VDC - - - 32767 152

1. Bipolar ranges default to 16-bit resolution.
2. For more information on Casting, refer to Help topic DMD0309 in the Do-more! Designer Software.

The module reserves the first 24 bits of unused contiguous space in the X register, aligned to an 8-bit word
boundary, for status reporting. Error flags for this module are laid out within its status register space as

described in the table below.

Error Flag Specifications

MSB LSB
1st Byte of unused X Registers
Data Not | Missing | Self Test
Module Status - - - - - Valid | 24VDC | Failed

2nd Byte of unused X Registers

Channel Out of Range ‘ Channel 8 ‘ Channel 7 ‘ Channel 6 ‘ Channel 5 ‘ Channel 4 ‘ Channel 3 ‘ Channel 2 ‘ Channel 1

3rd Byte of unused X Registers

Channel Out of Range* |Channel 16/Channel 15/Channel 14/Channel 13|Channel 12|Channel 11/Channel 10| Channel 9

*BX-16AD-2B only.

E

NOTE: The Data Not Valid flag should always be tested and confirmed to be in the “Off” state in your PLC program before
reading from the analog module.
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CIRCUIT COMMON

CIRCUIT COMMON

u
BX-xxAD-2B Analog Voltage Input, continued
Analog Voltage Input Wiring
BX-04AD-2B BX-08AD-2B
I INTERNAL I INTERNAL
| MODULE CIRCUITRY | MODULE CIRCUITRY
1C - 1C -
vor | 1C_ e
vo: lEve) 1 rermse] Vo 1T T
v (08 - vz e -
V3+ ) V3+ A
V3 1 ETe A S S
Va+
OS] ver TEE P—{crannc |
Ve 630 A—{cremoc]
e Vo el A—[Groaoo]
5 & A—{om o]
COM COM
== 3=
M ETS) = T
coM TS =M T
COM COM
com |22 ZorEe
== Ele]
M TS =M TS
COM COM
ov ov
== 3=
-t 24V+ ISOLATED ANALOG -t 24V+ ISOLATED ANALOG
L‘I Eel ™ CIRCUIT POWER L‘I == M CIRCUIT POWER
24 VDC | \V4 24 VDC | \V4
Ef:rs szu‘;;h;s I ISOLATED ANALOG ﬁfesrs SzuELth I ISOLATED ANALOG
I I

Power
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Chapter 8: BRX Analog I/0 Expansion Modules

BX-xxAD-2B Analog Voltage Input, continued

Analog Voltage Input Wiring, continued

BX-16AD-2B

INTERNAL
| MODULE CIRCUITRY

1C -
vor [EE

vie TEE

vor Tee

V3+
v 6o

vor |9

ver |9

v (28

o ee

CHO ADC
CH1ADC
CH2 ADC
CH3 ADC
CH4 ADC
CH5 ADC
CH6 ADC
CH7 ADC

V8+
el
AL S >

V10+
Vit [

Vi e

viar [

viar [

Vi ee

o [

CH8 ADC
CH9 ADC

CH11 ADC

CH13 ADC
CH14 ADC

@} o o
T T T
[6)] N o
> > >
w) o o
O O O

7]

Er 2av+ [

24 VDC |

Class 2 or LPS

User Supplied I
Power |

ISOLATED ANALOG
CIRCUIT POWER

|

Y

ISOLATED ANALOG

CIRCUIT

COMMON

Analog Voltage Input Circuits

*An Edison S500-32-R 0.032A fast-acting fuse is recommended
for all analog voltage inputs, analog outputs, and current loops.

(

4-Wire Voltage
Transmitter

+ —

AC or DC Optional Transmitter Power Supply
4-Wire Transmitter J
Fuse \

3-Wire Voltage
Transmitter

g

. = 24 VDC User
3-Wire Transmitter Supplied Power

J
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NOTE: For maximum accuracy, jumper Vn+
unused inputs to common. 1

COM .

NOTE: Shield should be connected only at one end, to ground at the
source device.
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i

BX-xxAD-2B Analog Voltage Input, continued
Software Setup

After the module is installed, open the Do-more! Designer programming software, connect to the BRX MPU
and open the Configure Module dialog as described at the beginning of this chapter.

Global Settings l Analog Inputs 1-4 ] Analog Inputs 5-8 ] 1

Module Configuration — 2 )
Mame: |BX_DBAD_ZB_DD3

Info: | Module Type: BX-08AD-2B  Assigned to: BRX Local IO Master : BRX Local IO : Slot 3

Global Settings 3 f Global Status Bits 4 ;
Channels Enabled Self Test Failed: X564

& < Missing 24V: X855

Data Mot Valid: X&66

1. 'The module options are divided into subsets across multiple tabs. Click the appropriate tab to edit
the configuration.

2. Module Configuration

Name — Each module comes with a default name. This may be changed by the user to better identify
the module if desired.
Info — This is the system description of the module. This is static and may not be changed.

3. Global Settings

Channels Enabled — Select how many channels will be used. The default is all channels. Selecting
fewer channels may increase the update frequency. See the module specifications for details.

4. Global Status Bits

Self Test Failed — This bit will be On if the module has failed its internal self-test. In this case, the
module is likely bad and should be replaced.

Missing 24V — This bit will be On if the external 24VDC power is missing. Check the 24VDC

power connection on the module terminal block.

Data Not Valid — This bit will be On if the module does not have the latest configuration parameters
or the module has not been configured at all. Reload the program into the CPU and power cycle.
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=

BX-xxAD-2B Analog Voltage Input, continued

Analog Input 1- 5 | VXS 6 ; [+ Enable Scaling from WS to RXS 8
Range: 0 - 32767 (15 bits)
0-wwc v Units/Ct: 6362429050V wxaMn [0 RegMn [0
Enable 16 bit Out of Range: X72 - -
L ik data WXS Max 32767 RXSMax | 100
Rxa— 1 Counts  ¥DC [ Clamp RX3

Range: 0.00 - 100,00
Units/Ct: 0.001526

5. Analog Input x
These settings are for each channel of the analog module.
Drop-down menu - Select the range of the analog input here.

Enable 16 bit unipolar data — Check this box to change the raw count range from a signed decimal
bipolar data format to an unsigned decimal data format. This may require that Casting be used in the
program in order to properly access the data. Refer to the chart of Data Range Specifications earlier
in this chapter to see if the registers must be accessed with Casting.

6. WXx
Range — The number of Raw counts for the selected channel on the module.
Units/Ct — The amount of voltage that will equal 1 raw count.

Out of Range — The input register that, when On, will indicate that the voltage is outside of the
selected range.

7. RXx
Range — The engineering units to which the raw counts are scaled.

Units/Ct — The number of raw counts that will equal 1 scaled engineering unit.
8. Enable Scaling from WXx to RXx

WXx Min — The minimum value of the raw counts to scale.

WXx Max — The maximum value of the raw counts to scale.

RXx Min — The minimum value of the engineering units for scaling.

RXx Max — The maximum value of the engineering units for scaling.
Counts/VDC — Use these buttons to change the raw scaling to counts or volts.

Clamp RXx — If this box is checked, RXx will clamp at the minimum and maximum scaled values.
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BX-xxAD-3 Universal Analog Input

BX-04AD-3

BX-04AD-3

Analog Input
Expansion Module
4-ch, £20mA or £10V,
16-bit*

BX-08AD-3

BX-08AD-3

Analog Input
Expansion Module
8-ch, £20mA or +10V,
16-bit*

Terminal Blocks or
ZIPLink Cables Sold

Il
[CONNECTIONSYSTEMS]
AL

Separately

We recommend using prewired ZIPLink
cables and connection modules.

If you wish to hand-wire your module, a
removable terminal block is available. See
Wiring Termination Selection in this chapter
for all options.

IMPORTANT!

Hot-Swapping Information

Note: This device cannot be

Hot Swapped.

BRX User Manual, 4th Edition, Rev. T
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BX-04AD-3 BX-08AD-3

Universal Current/Voltage Sinking Input Specifications

Inputs per Module

4

Commons

1

Module Signal Input Range

0-20mA, 4-20mA,
+10 VDC, +5 VDC,
0-5 VDC (Default), 0-10 VDC

Signal Resolution

16-bit at £10V or £20mA*

Resolution Value of LSB

See Data Range Specifications table

Current Input

2490+0.1%, 1/10th watt

Input Impedance

Voltage Input 100kQ
All Channel Update Rate 1.2ms
Over Current Circuit Detection Time < 1second

Maximum Continuous Overload

+40mA current mode, 20V voltage mode

Sample Duration Time 1.2 ms
Hardware Filter Characteristics Active Low Pass, -3dB @ 1kHz
Conversion Method Delta Sigma

Linearity Error (end to end)

+0.1% of HW Full Scale (65 counts)

Input Stability and Repeatability
(after 10 min. warmup)

+0.02% of HW Full Scale (13 counts)

Full Scale Calibration Error

+0.1% of HW Full Scale (65 counts)

Offset Calibration Error

+0.05% of HW Full Scale (32 counts)

Accuracy vs. Temperature

+25PPM / °C maximum

Maximum Inaccuracy

+0.2% of HW Full Scale (130 counts)

Maximum Crosstalk

1 count

Channel to Backplane Isolation

1500VAC applied for one second,
1C to 2C

Channel to Channel Isolation

None

Loop Fusing (External)

Fast-acting 0.032A recommended

Backplane Power Consumption 1.5W 25W
Heat Dissipation 225 W 3.25W
Weight 989 [3.5 07]

Agency Approvals UL 61010-2 File E185989,

Canada and USA

Software Version Required
(Do-more! Designer Programming
Software)

2.7 or later

* 16-bit resolution is only available when a bipolar input range is selected.
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BX-xxAD-3 Universal Analog Input, continued

Data Range Specifications

Selection Description Raw Counts Casting’ Per Count
-20-20mA | bipolar -20-20mA | -32768 to 32767 - 0.61 pA
4-20mA unipolar 4-20mA 6553-32767 - 0.61 pA
0-10V unipolar 10VDC 0-32767 - 305 pv
0-5V unipolar 5VDC 0-32767 - 305 pv
10V bipolar 10VDC -32768 to 32767 - 305 pv
+5V bipolar 5VDC -32768 to 32767 - 305 pv

1. For more information on Casting, refer to Help topic DMD0309 in the Do-more! Designer Software.

The module reserves the first 8 bits of unused contiguous space in the X register, aligned to an 8-bit word
boundary, for status reporting. Error flags for this module are laid out within its status register space as
described in the table below.

Error Flag Specifications
MSB

LSB

1st Byte of unused X Registers

Out of Range

‘ Channel 8 ‘ Channel 7 ‘ Channel 6 ‘ Channel 5 ‘ Channel 4 ‘ Channel 3 ‘ Channel 2 ‘ Channel 1

Channel Bit Error Flag is set when a channel’s input signal meets the conditions in the table below.

Channel Bit Error Conditions

Selected Data Range Error Condition
-20-20mA < =20.0 mA or > 20.0 mA
e e
0-10V <-0.05Vor>10.0V
0-5V <-0.05Vor>5.05V
+10V <-10.0Vor>10.0V
+5V <-505Vor>505V
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i

BX-xxAD-3 Universal Analog Input, continued
Analog Current/Voltage Input Wiring

BX-04AD3 BX-08AD3
r INTERNAL r INTERNAL
1C @ MODULE CIRCUITRY 1C @ MODULE CIRCUITRY
= =)=
(1) =)= 1 M—{ cHoADC (1) Eel 1 M— cHoADC
1 N—{cH1ADC el 1 M— CH1ADC
2 =)= 1 N—{ ch2ADC 2 Eel 1 N— ch2 ADC
S = h{omac] — 6 A {CraADG |
=)=
4
| MN— CcHoADC
v B8] ————{cwe]
L - - — — - — S 1 CH1 ADC
= Eel 1 T—{cHzAbc
Elle 1 M CH3 ADC
I
Y%
L - - —
Analog Current Sinking Input Circuits Analog Voltage Input Circuits
(" — *Fuse ) (" j\
2Wire 4-20 mi - N Wire Votage o W
Transmitter WX @] J
T J (F?ptionasl Tralnsmitter 1
2. Wi e + |' Power - ower SUppYy -
-Wire Transmitter Supply ) \_ 4-Wire Transmitter Yy,
( )
4 *Fuse WXx ) T
Ch Y ernege i
3-Wire Current WX
Transmitter 1c @J . . 1 24 VDC User
1 \_ 3-Wire Transmitter - Supplied Power )
_ 3-Wire Transmitter o P )
-

4-Wire 4-20 mA
Transmitter

NOTE: Shield should be connected only at one end, to ground at the
source device.

+ —

AC or DC User Supplied Transmitter Power
\_ 4-Wire Transmitter )

*NOTE: An Edison S500-32-R 0.032A fast-acting fuse is recommended
for all analog voltage inputs, analog outputs, and current loops.
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=

BX-xxAD-3 Universal Analog Input, continued
Software Setup

After the module is installed, open the Do-more! Designer programming software, connect to the BRX MPU
and open the Configure Module dialog as described at the beginning of this chapter.
Setup BX-02AD-3 Module

Module Configuration Name; | SRR Infa: |Mcu:|u|e Type: BX-08AD-3 Assigned to: BRX Local I/ Master : BRX Local If0 : Slot 1
Analog Inputs 0-3 ] Analog Inputs 4-7 ]

Analog Input 0 W1 W Enable Scaling from WX 1 to RX1

0 -5vDC - Range: 0 - 32767
Resolution: 15 bits WY1 Min 0 RX1Min 0
Units/Ct: 305uV

WX 32767 ' 100
Filter Time: | 0.00 Dut of Range: X16 W1 Mane A1 Maxk

Time is in seconds. RX1 Counts ~ VDC [ Clamp Rx1
Enter 0 to disable. Range: 0.00 - 100,00

UnitsfCt: 0.003052

The module options are divided into subsets across multiple tabs. Click the appropriate tab to edit the
configuration.

1. Analog Input x
These settings are for each channel of the analog module.
Drop-down menu — Select the range of the analog input here.

Filter Time — Time to average the Analog signal in seconds.

2. WXx
Range — 'The number of Raw counts for the selected channel on the module.
Units/Ct — The amount of voltage that will equal 1 raw count.

Out of Range — The input register that, when On, will indicate that the voltage is outside of the
selected range.

3. RXx
Range — The engineering units to which the raw counts are scaled.

Units/Ct — The number of raw counts that will equal 1 scaled engineering unit.
4. Enable Scaling from WXx to RXx

WXx Min — The minimum value of the raw counts to scale.

WXx Max — The maximum value of the raw counts to scale.

RXx Min — The minimum value of the engineering units for scaling.

RXx Max — The maximum value of the engineering units for scaling.
Counts/VDC — Use these buttons to change the raw scaling to counts or volts.

Clamp RXx — If this box is checked, RXx will clamp at the minimum and maximum scaled values.
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Chapter 8: BRX Analog I/O Expansion Modules

BX-xxTHM Thermocouple Input

BX-04THM

Temperature Input
Expansion Module
4-pt Thermocouple
Temperature Input

BX-08THM

Temperature Input
Expansion Module
8-pt Thermocouple
Temperature Input

BX-RTB10 Terminal Blocks Included.
The BX-RTB10-1 or BX-RTB10-2 can
also be used and can be purchased
separately.

cus CE

Thermocouple Input Specifications

BX-04THM BX-08THM
Input Channels 4 Differential 8 Differential
Commons 0
Input Impedance Rev. B2 or Io_wer: .>5MQ Rev. A1: >5MQ .
Rev. B3 or higher: >1MQ| Rev. A2 or higher: >1MQ

Resolution

16-bit, 0.1°(C or F)
See Data Range Specifications table

Thermocouple Input Ranges

Type J: —190° to 760°C (—310° to 1400°F) (Default)

Type E: -210° to 1000°C (—-346° to 1832°F)
Type K: =150° to 1372°C (-238° to 2502°F)
Type R: 65° to 1768°C (149° to 3214°F)
Type S: 65° to 1768°C (149° to 3214°F)
Type T: -230° to 400°C (-382° to 752°F)
Type B: 529° to 1820°C (984° to 3308°F)
Type N: =70° to 1300°C (-94° to 2372°F)
Type C: 65° to 2320°C (149° to 4208°F)

Cold Junction Compensation

Automatic

Thermocouple Linearization

Automatic

Accuracy vs. Temperature

+50PPM per °C (maximum)

Maximum Inaccuracy—

+3°C maximum (excluding thermocouple error)

Temperature (including temperature drift)
0-39mV
+39mV
. +78mV
Linear Voltage Input Ranges 0-156mV
+156mV
0-1.25V
Maximum Inaccuracy—Voltage | 0.06% @ 25°C, 0.10% @ 0-60°C
All Channel Update Rate 216s
Sample Duration Time 270ms
Open Circuit Detection Time Within 2s

Maximum Ratings

Fault protected inputs to £50V

Common Mode Range

0.6 V (@ 16-bit Resolution)

‘E NOTE: This device does not support
ZIPLink Wiring Systems.

Common Mode Rejection

100dB @ DC and 130dB @ 60Hz

Conversion Method

Sigma-Delta

IMPORTANT!

Hot-Swapping Information

Note: This device cannot be

Hot Swapped.

BRX User Manual, 4th Edition, Rev. T

Backplane Power
Consumption

0.1 W

External DC Power Required

Class 2 or LPS power supply
24VDC (+20%)

25mA

Heat Dissipation 0.8 W

Weight 989 (3.5 0z)
UL 61010-1 and UL 61010-2-201 File E139594,
Canada and USA

Agency Approvals

CE (EN 61131-2 EMC, EN 61010-1 and
EN 61010-2-201 Safety)

Software Version Required
(Do-more! Designer
Programming Software)

2.1 or later 2.3 or later
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|

BX-xxTHM Thermocouple Input, continued

Data Range Specifications

Enable 16 bit Unchecked Enable 16 bit Checked
. L (15 bit Resolution, Default)’ (16 bit Resolution)
Selection Description Raw W Per WV Per
H 2 3 H 2
Counts Casting Count Raw Counts Casting Count

°C: -1900 to 7600

= Type J i i °F: =-3100 to 14000 . .
°C: 2100 to 10000

W= Type E . . °F: 3460 to 18320 i i
°C: -1500 to 13720

Type K Type K ) ] °F: 2380 to 25020 ] ]
°C: 650 to 17680

Type R Type R i i °F: 1490 to 32140 ] ]
°C: 650 to 17680

Type S Type S ] - °F: 1490 to 32140 ] ]
°C: —2300 to 4000

ezt Type T i i °F:  -380 to 7520 . .
°C: 5290 to 18200 -

pe Type B i i °F: 98401033080 | WXn:U -
°C: =700 to 13000

ez Type N . . °F:  -940 to 23720 i .
°C: 650 to 23200 -

T2 Type C i i °F: 1490 to 42080 | WXn:U -

0-39 mVDC Unipolar 39 mvDC | 0-32767 ] 1.2 0-65535 Wxn:U | 06

-39-39 mVDC Bipolar 39 mvVDC - - -32768 to 32767 - 1.2

-78-78 mVDC Bipolar 78 mVDC - - —-32768 to 32767 - 2.4

0-156 mVDC Unipolar 156 mvDC | 0-32767 - 4.8 0-65535 Wxn:U | 24

-156-156 mVDC | Bipolar 156 mVDC - - -32768 to 32767 - 4.8

0-1.25 VDC Unipolar 1.25 VDC | 0-32767 ] 38.1 0-65535 Wxn:U | 19.1

1. Thermocouple and bipolar ranges default to 16-bit resolution.
2. For more information on Casting, refer to Help topic DMD0309 in the Do-more! Designer Software.
3. Temperatures have one implied decimal place (e.g., raw count of -1900 is -190.0°).

The module reserves the first 24 bits of unused contiguous space in the X register, aligned to an 8-bit word
boundary, for status reporting. Error flags for this module are laid out within its status register space as
described in the table below.

Error Flag Specifications
MSB LSB

1st Byte of unused X Registers

Data Not | Missing Self Test
Module Status - - - - - valid | 24VDC | Failed

2nd Byte of unused X Registers

Channel Out of Range ‘ Channel 8 ‘ Channel 7 ‘ Channel 6 ‘ Channel 5 ‘ Channel 4 ‘ Channel 3 ‘ Channel 2 ‘ Channel 1
3rd Byte of unused X Registers

Burn Out ‘ Channel 8 ‘ Channel 7 ‘ Channel 6 ‘ Channel 5 ‘ Channel 4 ‘ Channel 3 ‘ Channel 2 ‘ Channel 1

‘E NOTE: The Data Not Valid flag should always be tested and confirmed to be in the “Off" state in your PLC program before
reading from the analog module.
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Power CIRCUIT COMMON Power CIRCUIT COMMON

-
BX-xxTHM Thermocouple Input, continued
Analog Thermocouple/Voltage Input Wiring
BX-04THM BX-08THM
| INTERNAL | INTERNAL
| MODULE CIRCUITRY | MODULE CIRCUITRY
ae CroTie ae CroTie
Teo- e INPUT Teo- e INPUT
— == CH1T/C —l == CH1T/C
e E1e] INPUT e E1e] INPUT
Ie2 e e Ie2 e e
e e INPUT = e INPUT
== CH3T/C == CH3T/C
TC3- el INPUT TC3- el INPUT
TC4+
=) cHaTIC
W= TC4- e INPUT
= TC5+
e — =)= CH5T/C
= L =)= INPUT
= Tob. == CH6 T/C
E”r: o E@ INPUT
(e =)= CH7 T/C
e TC7- 5= INPUT
ae
o o
|_-{ [F24V+ IS ISOLATED ANALOG |_{ [F24V+ IS ISOLATED ANALOG
| == CIRCUIT POWER | Bl CIRCUIT POWER
24VDC | 24 VDC |
Class 2 or LPS Class 2 or LPS
User Supplied I ISOLATED ANALOG User Supplied | ISOLATED ANALOG
I I
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Chapter 8: BRX Analog I/0 Expansion Modules

BX-xxTHM Thermocouple Input, continued

Thermocouple Input Circuits

( Ungrounded/Shielded )
Thermocouple
TCn+
n @ﬂ
( TCn- wX
@
\ _ Y,
(" Grounded/Shielded )
Thermocouple
TCn+
n @ﬂ
( TCn- WX
9 |
\_ J
(" Infrared )
Thermocouple c
TCn+
" @ |
TCn- wXx
9 |
\_ J

NOTE: Thermocouple extension wire and proper thermocouple

terminal blocks must be used to extend thermocouples.
AutomationDirect thermocouple wire is recommended.

Analog Voltage Input Circuits

r

4-wire
Voltage
Transmitter

-

+ —

Transmitter Power Supply

r

Load Cell
or
Strain Gauge

+ —

Excitation Power Supply

r

< ] Voltage Divider

NOTE: Shield should be connected only at one end, to ground at the

For maximum accuracy,
jumper unused inputs.

source device.

‘E NOTE: With grounded thermocouples, take precautions to prevent having a voltage potential between

thermocouple tips. A voltage of 1.25V or greater between tips will skew measurements.
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Chapter 8: BRX Analog I/O Expansion Modules
i

BX-xxTHM Thermocouple Input, continued
Software Setup

After the module is installed, open the Do-more! Designer programming software, connect to the BRX MPU
and open the Configure Module dialog as described at the beginning of this chapter.

Global Settings l Analog Inputs 1-4 ] 1

Module Configuration — 2,
Name: |Bx_n4THM_|:u:|5

Info: |Mu:u:|u|e Type: BX-04THM Assigned to: BRX Local IjO Master : BRX Local IO : Slot 5

Global Settings: 3 - Global Status Bits. 4 -
Channels Enabled Self Test Failed: X112

4 = Missing 24V: X113

Data Mot Valid: X114
Temperature Scale =t ot vall

™ Celsius (Deg C)
{* Fahrenheit (Deg F)

Burn Qut Mode
(" Disabled

* Low Side

(" High Side

1. 'The module options are divided into subsets across multiple tabs. Click the appropriate tab to edit
the configuration.

2. Module Configuration

Name — Each module comes with a default name. This may be changed by the user to better identify
the module if desired.

Info — This is the system description of the module. This is static and may not be changed.
3. Global Settings

Channels Enabled — Select how many channels will be used. The default is all channels. Selecting
fewer channels may increase the update frequency. See the module specifications for details.

Temperature Scale — Select either Celcius or Fahrenheit.

Burn Out Mode — Select if the Input register should read Low or High on burn out or if burn out
detection should be disabled. Note: Burn Out Mode must be set to Disabled in order to use a
Thermocouple Calibrator.
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Chapter 8: BRX Analog I/0 Expansion Modules
=

BX-xxTHM Thermocouple Input, continued
4. Global Status Bits

Self Test Failed — This bit will be On if the module has failed its internal self-test. In this case, the
module is likely bad and should be replaced.

Missing 24V — This bit will be on if the external 24VDC power is missing. Check the 24VDC power

connection on the module terminal block.

Data Not Valid — This bit will be on if the module does not have the latest configuration parameters
or the module has not been configured at all. Reload the program into the CPU and power cycle.

Global Settings ] Analog Inputs 1-4 ]

Analog Input 1- 5 q rWX17 — 6 ; [+ Enable Scaling from WX 17 to R¥17 8

m Range: -32768 - 32767 (16 bits)
i Units/Ct: 0. 1DegF WX 17 Min -32763 RX17Min |0

Cut of Range: X120
e -
Burn Out* X128 WX 17 Max 32767 RX17 Max 100

RY17 — 7 | Counts  DegF [ Clamp R¥17

Range: 0.00 - 100.00
Units/Ct: 0.001526

5. Analog Input x

These settings are for each channel of the analog module.

Drop-down menu - Select the range of the analog input here.

WXx
Range — The number of Raw counts for the selected channel on the module.
Units/Ct — The amount of temperature or voltage that will equal 1 raw count.

Out of Range — The input register that, when On, will indicate that the input is outside of the range
selected.

Burn Out — If burn out is enabled, this register will be On when the loop is broken.
RXx

Range — 'The engineering units to which the raw counts are scaled.

Units/Ct — The number of raw counts that will equal 1 scaled engineering unit.

Enable Scaling from WXx to RXx

WXx Min — The minimum value of the raw counts to scale.

WXx Max — The maximum value of the raw counts to scale.

RXx Min — The minimum value of the engineering units for scaling.

RXx Max — The maximum value of the engineering units for scaling.

Counts/DegF — Use these buttons to change the raw scaling to counts or degrees (C or F).

Clamp RXx — If this box is checked, RXx will clamp at the minimum and maximum scaled values.
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Chapter 8: BRX Analog I/O Expansion Modules

BX-06RTD Resistance Temperature Detector Input

cus CE

BX-06RTD

BX-06RTD

Temperature Input
Expansion Module
6-pt RTD

Temperature Input

BX-RTB10 Terminal Blocks Included.
The BX-RTB10-1 or BX-RTB10-2 can
also be used and can be purchased
separately.

RTD Input Specifications

Input Channels 6 Differential
Commons 6
Resolution 16-bit, 0.1°(C or F) (up to 100Hz filter)

See Data Range Specifications table

Input Ranges
(RTD Types)

Pt100: —200° to 850°C (—-328° to 1562°F) (Default)
Pt1000: —200° to 595°C (-328° to 1103°F)
JPt100: —100° to 450°C (-148° to 842°F)
10Q Cu: —200° to 260°C (-328° to 500°F)
25Q Cu: —200° to 260°C (-328° to 500°F)
120Q Ni: -80° to 260°C (-112° to 500°F)

o

C
°C

Resistance Input Ranges

0 to 10,000 Q
0to0 6,250 Q
01t03,125 Q
0to0 1,562.5 Q
0t0o781.20Q
0t0 390.6 O
0to 195.3 Q

Excitation Current

210pA

RTD Linearization

Automatic

Accuracy vs. Temperature

+10 ppm per °C (maximum)

Full Scale Calibration

£1°C

Offset Calibration Error

+1°C, +3°C for 10Q/25Q Cu.

Maximum Inaccuracy

+1°C, +3°C for 10Q/25Q Cu. maximum
(excluding RTD error)
(including temperature drift)

Warmup Time

2 minutes for £0.2% repeatability

All Channel Update Rate

210ms + 170ms x (number of active channels) @470Hz
210ms + 750ms x (number of active channels) @16.7Hz

Filter Characteristics

Digital filter cutoff frequencies:
16.7 Hz, 470Hz

Sample Duration Time

Dependent on digital filter settings:
120ms@16.7 Hz, 4ms@470Hz

Open Circuit Detection Time

Positive full-scale reading within 2s

‘E NOTE: This device does not support
ZIPLink Wiring Systems.

Maximum Ratings

Fault protected inputs to +50V

Max. Common Mode

IMPORTANT!

Hot-Swapping Information

Note: This device cannot be

Hot Swapped.

BRX User Manual, 4th Edition, Rev. T

Consumption

Voltage Svbe

Common Mode Rejection 90dB @ DC and 100dB @ 50/60Hz
Conversion Method Sigma-Delta

Backplane Power 01W

External DC Power

Class 2 or LPS power supply
24VDC (+20%)

Required 25mA

Heat Dissipation 0.8wW

Weight 969 (3.4 oz)
UL 61010-1 and UL 61010-2-201 File E139594,
Canada and USA

Agency Approvals

CE (EN 61131-2 EMC, EN 61010-1 and
EN 61010-2-201 Safety)

Software Version Required
(Do-more! Designer
Programming Software)

2.3 or later
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Chapter 8: BRX Analog I/0 Expansion Modules

BX-06RTD Resistance Temperature Detector Input, continued

Data Range Specifications

Selection Description Raw Counts'
_ °C: -2000 to 8500
Pt100 PH100 Platinum RTD | = 270 * 20
) °C: -2000 to 5950
Pt1000 P11000 Platinum RTD | o 3500 15 11030
_ °C: -1000 to 4500
JPt100 JPt100 Platinum RTD °F: -1480 to 8420
°C: -2000 to 2600
10Q Cu 10Q Copper RTD | oc. 3044 15 5000
°C: -2000 to 2600
250 Cu 25Q Copper RTD | e, 3550 15 5000
: _ °C: -800 to 2600
120Q Ni 1200 Nickel RTD | == =0 &
0-10,000 Q 0-10000
0-6,250 Q 0-6250
0-3,125Q 0-3125
0-1,562.5 Q 0-15625 2
0-7812 Q 0-7812°2
0-390.6 O 0-3906 2
0-195.3 Q 0-1953 2

1. Temperatures have one implied decimal place (e.g., raw count of -1900 is -190.0°).

2. Certain resistance ranges have one implied decimal place (e.g., raw count of 7812
is781.20).

The module reserves the first 24 bits of unused contiguous space in the X register, aligned to an 8-bit word

boundary, for status reporting. Error flags for this module are laid out within its status register space as
described in the table below.

Error Flag Specifications

1st Byte of unused X Registers

Module Status

MSB LSB
) ) ) ) ) Data Not | Missing Self Test
Valid 24VDC Failed

2nd Byte of unused X Registers

Channel OutofRange | - | -

‘ Channel 6 ‘ Channel 5 ‘ Channel 4 ‘ Channel 3 ‘ Channel 2 ‘ Channel 1

3rd Byte of unused X Registers

Burn Out

- ‘ Channel 6 ‘ Channel 5 ‘ Channel 4 ‘ Channel 3 ‘ Channel 2 ‘ Channel 1

‘E NOTE: The Data Not Valid flag should always be tested and confirmed to be in the “Off” state in your PLC program before
reading from the analog module.
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Chapter 8: BRX Analog I/O Expansion Modules

BX-06RTD Resistance Temperature Detector Input, continued

Analog RTD/Resistance Input Wiring

| INTERNAL
| MODULE CIRCUITRY

User Supplied

ISOLATED ANALOG
CIRCUIT COMMON

RO 0
u D]El CHO RTD
RO- F=] INPUT
1C
=~ e
T— cH1 RTD
R1- e A__| INPUT
2C
— e
Ro- =) M cH2RTD
D@ ~_| INPUT
3C
-
fe—
R3 PO
D /1
o 1ee
Y Ee
Ra- — ] cH4RTD
5C E”@ r oM™ INPUT
> —Ee
R5- —— CcH5 RTD
5C | A1 INpuUT
-
| =)
24 VDC |
Class 2 or LPS |
I

Power

BRX User Manual, 4th Edition, Rev. T
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Chapter 8: BRX Analog I/0 Expansion Modules
=

BX-06RTD Resistance Temperature Detector Input, continued

RTD Input Circuits
é 2-wire RTD

Rnt (5 Eﬂ

\f} Note: Connect two wires to
1 one side of a 2-wire RTD.

;

\ J
( 3-wire RTD A
{ ; \ Rn+ @T
6‘ ( R WX
J all ()
\ nC @
\_ - J
(" 4-wire RTD )
] / ; \ Rn+ @T
_ R (5 WX
) \ nC
Note: ®
Leave 4th wire \ l S /
unattached
\as shown. = )
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Resistance Input

4 )
R+ @
®
COM @

g J

Notes for maximum accuracy:

1. For 2-wire RTD, attach a third wire to module common.

2. R+, R-, and COM wires to an RTD must be equal length
and type. Refer to RTD manufacturer’s recommendations.

3. Do not use cable shield as sensing wire.

4. When applicable, connect shield to RTD common only,
otherwise connect to module common only. Do not con-
nect shield to both ends.

5. Jumper unused inputs to common. Rn+ .
nC
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i

BX-06RTD Resistance Temperature Detector Input, continued
Software Setup

After the module is installed, open the Do-more! Designer programming software version 2.3 or later, connect

to the BRX MPU and open the Configure Module dialog as described at the beginning of this chapter.

Global Settings ] Analog Inputs 14 ] Analog Inputs 5-6 ] @
Module Configuration -452_)

Name: | BX_06RTD_001

Info: | Module Type: BX-06RTD  Assigned to: BRY Local IO Master : BRX Local IO : Slat 1

Global Settings @ Global Status Bits @

Channels Enabled Channel Range Self Test Failed: %3
|IS ﬂ |Pt1':":' j Missing 24V: X9
Data Mot Valid: X10

Temperature Scale Conversion Rate fAccuracy = ot vl

™ Celsius (Deg C) (* 16Hz/16 Bit/125ms

{*+ Fahrenheit (Deg F) (" 470Hz/14 bit/4ms
Burn Out Mode

(" Disabled

{* Low Side

" High Side

1. 'The module options are divided into subsets across multiple tabs. Click the appropriate tab to edit
the configuration.

2. Module Configuration

Name — Each module comes with a default name. This may be changed by the user to better identify
the module, if desired.

Info — This is the system description of the module. This is static and may not be changed.
3. Global Settings

Channels Enabled — Select how many channels will be used. The default is all channels. Selecting
fewer channels may increase the update frequency. See the module specifications for details.

Temperature Scale — Select either Celcius or Fahrenheit.

Burn Out Mode — Select if the Input register should read Low or High on burn out or if burn out
detection should be disabled.

Channel Range — Select the RTD type or resistance range to measure. Note this setting affects all
channels in the module.

Conversion Rate/Accuracy — Select the desired sample conversion rate and accuracy.

BRX User Manual, 4th Edition, Rev. T I 8'5 1


https://cdn.automationdirect.com/static/manuals/brxuserm/brxuserm.html

Chapter 8: BRX Analog I/0 Expansion Modules
=

BX-06RTD Resistance Temperature Detector Input, continued
4. Global Status Bits

Self Test Failed — This bit will be On if the module has failed its internal self-test. In this case, the
module is likely bad and should be replaced.

Missing 24V — This bit will be on if the external 24VDC power is missing. Check the 24VDC power

connection on the module terminal block.

Data Not Valid — This bit will be on if the module does not have the latest configuration parameters
or the module has not been configured at all. Reload the program into the CPU and power cycle.

Global Settings ] Analog Inputs 14 l Analog Inputs 5-6 ]

Analog Input 1 @ Wx1 @ W Enable Scaling from Wx1toRx1 (8)
—_— ~1 | | Range:-32768 - 32767 (16 bits)
UnitsfCt: 0. 1DegF W1 Min -32768 RX1 Min 0

COut of Range: X156
Ay .
Burn Out: %24 W1 Max 32767 X1 Max 100

RX1 @ Counts  DegF [~ Clamp RX1

Range: 0.00 - 100,00
UnitsfCt: 0.001526

5. Analog Input x

Input type for this module is a per-module setting. The settings are shown here for information only.

6. WXx
Range — 'The number of Raw counts for the selected channel on the module.
Units/Ct — The amount of temperature or voltage that will equal 1 raw count.

Out of Range — The input register that, when On, will indicate that the input is outside of the range
selected.

Burn Out — If burn out is enabled, this register will be On when the loop is broken.
7. RXx

Range — The engineering units to which the raw counts are scaled.

Units/Ct — The number of raw counts that will equal 1 scaled engineering unit.

8. Enable Scaling from WXx to RXx
WXx Min — The minimum value of the raw counts to scale.
WXx Max — The maximum value of the raw counts to scale.
RXx Min — The minimum value of the engineering units for scaling.
RXx Max — The maximum value of the engineering units for scaling.
Counts/DegF — Use these buttons to change the raw scaling to counts or degrees (C or F).

Clamp RXx — If this box is checked, RXx will clamp at the minimum and maximum scaled values.
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Chapter 8: BRX Analog I/O Expansion Modules

BX-08NTC Thermistor Input

BX-08NTC

Temperature Input
Expansion Module
8-pt Thermistor

Temperature Input

BX-RTB10 Terminal Blocks Included.
The BX-RTB10-1 or BX-RTB10-2 can
also be used and can be purchased
separately.

cus CE

Thermistor Input Specifications

Input Channels

8 Single-ended

Commons

0

Resolution

16-bit, +0.1°C or °F (up to 100Hz filter)
See Data Range Specifications table

Thermistor Input Ranges

2252:

10K-AN Type 3:
10K-CP Type 2:
5K:

3K:

1.8K:

-40° to 150°C
-40° to 150°C
-40° to 150°C
-40° to 150°C
-40° to 150°C
-40° to 150°C

-40° to 302°F)
-40° to 302°F)
-40° to 302°F)
-40° to 302°F)
-40° to 302°F)
-40° to 302°F)

—~ e~ o~~~ o~

Thermistor Linearization

Automatic

Excitation Current (all ranges)

10pA to 210pA autoscaling

Accuracy vs. Temperature

+10PPM per °C (maximum)

Full Scale Calibration +1°C
Offset Calibration Error +1°C
Linearity Error (end to end) Nonlinear

Maximum Inaccuracy

1°C @ 16.7 Hz, 2.5°C @ 470Hz

Warm-up Time

30 minutes for £1°C Repeatability

Sample Duration

120ms @ 16.7 Hz, 4ms @ 470Hz

All Channel Update Rate

22s@ 16.7 Hz

Open Circuit Detection Time

Within 2s @ 16.7 Hz

Common Mode Rejection

100dB @ DC and 100dB @ 60Hz

Absolute Maximum Ratings

Fault protected inputs to +50V

Conversion Method

Sigma-Delta

Backplane Power Consumption

0.1 W

External DC Power Required

Class 2 or LPS power supply

24VDC (+20%)
25mA

‘E NOTE: This device does not support

ZIPLink Wiring Systems.

IMPORTANT!

Hot-Swapping Information

Note: This device cannot be Hot Swapped.

Heat Dissipation 0.8 W

Weight 98g (3.5 0z)
UL 61010-1 and UL 61010-2-201 File E139594,
Canada and USA

Agency Approvals

CE (EN 61131-2 EMC, EN 61010-1 and
EN 61010-2-201 Safety)

Software Version Required
(Do-more! Designer

Programming Software)

2.3 or later

BRX User Manual, 4th Edition, Rev. T
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Chapter 8: BRX Analog I/0 Expansion Modules

BX-08NTC Thermistor Input, continued

Data Range Specifications

Selection

Description

Raw Counts'

2252

2252Q thermistor

10K-AN Type 3

10kQ Type 3 (AN) thermistor

10K-CP Type 2

10kQ Type 2 (CP) thermistor

5K

5kQ thermistor

3K

3kQ thermistor

1.8K

1.8 kQ thermistor

°C: -400 to 1500
°F: -400 to 3020

1. Temperatures have one implied decimal place (e.g., raw count of -400 is -40.0°).

The module reserves the first 24 bits of unused contiguous space in the X register, aligned to an 8-bit word

boundary, for status reporting. Error flags for this module are laid out within its status register space as
described in the table below.

Error Flag Specifications
MSB

LSB
1st Byte of unused X Registers
Data Not | Missing | Self Test
Module Status - - - - - Valid | 24VDC | Failed

2nd Byte of unused X Registers

Channel Out of Range ‘ Channel 8 ‘ Channel 7 ‘ Channel 6 ‘ Channel 5 ‘ Channel 4 ‘ Channel 3 ‘ Channel 2 ‘ Channel 1
3rd Byte of unused X Registers

Burn Out

‘ Channel 8 ‘ Channel 7 ‘ Channel 6 ‘ Channel 5 ‘ Channel 4 ‘ Channel 3 ‘ Channel 2 ‘ Channel 1

‘E NOTE: The Data Not Valid flag should always be tested and confirmed to be in the “Off” state in your PLC program before
reading from the analog module.
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i

BX-08NTC Thermistor Input, continued
Analog Thermistor Input Wiring

| INTERNAL
| MODULE CIRCUITRY

CHO+
==
SHO- T
CH1- E%E%
CH2+
CH2-
S e
S Ee

AtoD
Converter

Youms bojeuy

gl 1=
CH6+
crie- |22
cnr TEE

o
|_-{ [F 24V+ S ISOLATED ANALOG
| 3= CIRCUIT POWER

24 VDC [

Class 2 or LPS

User Supplied I ISOLATED ANALOG
I

Power CIRCUIT COMMON

Thermistor Input
4 )

ﬁ CHn+ @]_‘

WX

CHn- @J

\ J
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BX-08NTC Thermistor Input, continued
Software Setup

After the module is installed, open the Do-more! Designer programming software version 2.3 or later, connect

to the BRX MPU and open the Configure Module dialog as described at the beginning of this chapter.

Global Settings l Analog Inputs 1-4 ] Analog Inputs 5-8 ] @
Madule Configuration %2_)

Name: | BX_D8NTC_001

Info; |M|:u:|ule Type: BX-08NTC  Assigned to: BRX Local IO Master ;: BRX Local [0 ; Slot 1

Global Settings @ Global Status Bits @

Channels Enabled Channel Range Self Test Failed: X8
|B ﬂ | 10K-AN ﬂ Missing 24V: %9
Data Mot Valid: 10
Temperature Scale Conversion Rate fAccuracy 3 ot vl
™ Celsius (Deg C) {* 16Hz/16 Bitf125ms
{* Fahrenheit (Deg F) (" 470Hz/14 bit/4ms

Burn Out Mode
(" Disabled
{* Low Side

" High Side

1. 'The module options are divided into subsets across multiple tabs. Click the appropriate tab to edit
the configuration.

2. Module Configuration

Name — Each module comes with a default name. This may be changed by the user to better identify
the module if desired.

Info — This is the system description of the module. This is static and may not be changed.
3. Global Settings

Channels Enabled — Select how many channels will be used. The default is all channels. Selecting
fewer channels may increase the update frequency. See the module specifications for details.

Temperature Scale — Select either Celcius or Fahrenheit.

Burn Out Mode — Select if the Input register should read Low or High on burn out or if burn out
detection should be disabled.

Channel Range — Select the RTD type or resistance range to measure. Note this setting affects all
channels in the module.

Conversion Rate/Accuracy — Select the desired sample conversion rate and accuracy.
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BX-08NTC Thermistor Input, continued
4. Global Status Bits

Self Test Failed — This bit will be On if the module has failed its internal self-test. In this case, the
module is likely bad and should be replaced.

Missing 24V — This bit will be on if the external 24VDC power is missing. Check the 24VDC power

connection on the module terminal block.

Data Not Valid — This bit will be on if the module does not have the latest configuration parameters
or the module has not been configured at all. Reload the program into the CPU and power cycle.

Global Settings ] Analog Inputs 1-4 ] Analog Inputs 5-8 ]

Analog Input 1@ Wx1 @ [¥ Enable Scaling from Wx1 to R%1 | 8 )
LOK-AN - Range: -32758 - 32767 (16 bits)
Units/Ct: 0. 1DegF WX 1 Min -32768 RX1Min 0

Out of Range: X16
AW .
Burn Out: X24 WX 1 Max 32767 R¥1Max 100

R¥1 @ Counts  DegF [~ Clamp RX1

Range: 0.00 - 100.00
Units/Ct: 0.001526

5. Analog Input x

Input type for this module is a per-module setting. The settings are shown here for information only.

WXx
Range — The number of Raw counts for the selected channel on the module.
Units/Ct — The amount of temperature change that will equal 1 raw count.

Out of Range — The input register that, when On, will indicate that the input is outside of the range
selected.

Burn Out — If burn out is enabled, this register will be On when the loop is broken.
RXx

Range — The engineering units to which the raw counts are scaled.

Units/Ct — The number of raw counts that will equal 1 scaled engineering unit.

Enable Scaling from WXx to RXx

WXx Min — The minimum value of the raw counts to scale.

WXx Max — The maximum value of the raw counts to scale.

RXx Min — The minimum value of the engineering units for scaling.

RXx Max — The maximum value of the engineering units for scaling.

Counts/DegF — Use these buttons to change the raw scaling to counts or degrees (C or F).

Clamp RXx — 1If this box is checked, RXx will clamp at the minimum and maximum scaled values.
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BX-xxUT Universal Temperature Input

BX-04UT

BX-04UT

Temperature Input
Expansion Module
4-pt Universal

Temperature Input

BX-08UT

Temperature Input
Expansion Module
8-pt Universal

Temperature Input

BX-RTB10 Terminal Blocks Included.
The BX-RTB10-1 or BX-RTB10-2 can also be used and can be

purchased separately.

cus CG

Universal Temperature Input Specifications

BX-04UT BX-08UT
Input Channels 4 Differential 8 Differential
Commons 1
Input Impedance >5MQ

Resolution

24-bit, 0.1°(C or F) See Data Range Spec. table

All Channel Update Rate (Max
with noted inputs enabled)

1s (4 thermocouples)
700ms (4RTD/NTX/mV)

2s (8 thermocouples)
1.4s (4RTD/NTX/mV)

Sample Duration Time 175ms

Open Circuit Detection Time Within 5s

Maximum Ratings -0.3 Vto +5.3V, <15mA
Common Mode Range -0.3Vto+53V

Common Mode Rejection

100dB@DC, 130dB@60Hz

Conversion Method

Sigma-Delta, 24-bit

Backplane Power Consumption| 1.5 W

Heat Dissipation 1.5W

Weight 989 (3.5 0z)

Agency Approvals UL 61010-2 File E185989, Canada and USA

Software Version Required

Do-more! Designer 2.7 or later

Thermocouple Parameters

Thermocouple Input Ranges

Type J: —210°to 1200°C (-346°to 2192°F)
Type K: -265° to 1372°C (-445° to 2502°F)
Type E: -265° to 1000°C (-445° to 1832°F)
Type N: -265° to 1300°C (-445° to 2372°F)

Type R: -50° to 1768°C (-58° to 3214°F)
Type S: -50°to 1768°C (-58°to 3214°F)
Type B:  40° to 1820°C (104° to 3308°F)

Type T: -265°to 400°C (-445°to  752°F)

Linear Voltage Input Ranges

-31.25t0 31.25 mVDC  -31.25 to 125mVDC

‘E NOTE: This device does not support
ZIPLink Wiring Systems.

IMPORTANT!

/!\ Note: This device cannot be Hot Swapped.

Hot-Swapping Information

-31.25t062.5mvVDC  0to 1.0 VDC
Cold Junction Compensation Automatic
Thermocouple Linearization Automatic
Max. Inaccuracy—Thermocouple | +(0.2°C + 3% of °C reading)
Maximum Inaccuracy—Voltage | +250pV

RTD/Thermistor Parameters

RTD Input Ranges
(RTD Types)

10, 50, 100, 200, 500, 1000Q2 Pt
Platinum RTD 0.00385 European Curve:
-200° to 850°C (—328° to 1562°F)

120Q Ni

N120 Nickel RTD 0.00672 Curve:
-80° to 260°C (-112° to 500°F)

Thermistor Input Ranges

2.252 kQ @ 25°C:-40° to 150°C (~40° to 302°F)
3kQ @ 25°C:-40° to 150°C (-40° to 302°F)
5kQ @ 25°C:-40° to 150°C (-40° to 302°F)

10k-AN Type 3 @ 25°C:-40° to 150°C (~40° to 302°F)
30 kQ @ 25°C:-40° to 150°C (-40° to 302°F)

RTD 10, 100, 120, 200: 1mA

RTD Excitation Current RTD 500: 500uA
RTD 1000: 250pA
NTC 2.252k, NTC 3k: 10pA

Thermistor Excitation Current | NTC 5k, NTC 10k: 5uA
NTC 30k: 1uA

Thermistor Linearization Automatic

Maximum Inaccuracy +0.2°C
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BX-xxUT Universal Temperature Input, continued

Data Range Specifications

Resolution
Thermocouple Selection Temperature Range
P P g WXn RXn
Type J -210 to 1200 °C
—-346 to 2192 °F
Type K -265 to 1372 °C
-445 to 2502 °F
T B -265 to 1000 °C
-445 to 1832 °F
-50 to 1768 °C Degrees x10 (One i -
Type R _58 t0 3214 °F Implied Decimal)' 24-Bit Floating
Type S -50 to 1768 °C
-58 to 3214 °F
Type B 40 to 1820 03
104 to 3308 °F
Type T -265 to 400 °C
—-445 to 752 °F
Voltage Selection Voltage Range WXn? RXn
_ . 0.95 pV per count
31.25 to 31.25 mVDC Bipolar 31.25 mVDC (-32768 to 32767)
_ . 1.9 uV per count
31.25 to 62.5 mVDC Bipolar 62.5 mVDC (-16384 to 32767)
3.8 1V per count User Scaled
-31.25 to 125 mVDC Bipolar 125 mVDC (-8192 to 32767)
. 30.5 pV per count
010 1.0 VDC Unipolar 1.0 VDC (0 to 32767)
RTD Selection Temperature Range WXn RXn
10, 50, 100, 200, 500, 1000Q Pt -200 to 850 °C
Platinum RTD 0.00385 European Curve -328 to 1562 °F Degrees x10 (One . .
- . ; ) 24-Bit Floating'
120Q Ni -80 to 260 °C Implied Decimal)
N120 Nickel RTD 0.00672 Curve -112 to 500 °F
Thermistor Selection Temperature Range WXn RXn
Thermistor 2.252 kQ @25°C
Thermistor 3kQ @25°C
Thermistor 5kQ @25°C —40to 150 °C Degrees x10 (One |, gt Floating?
-40 to 302 °F Implied Decimal)
Thermistor 10k-AN Type 3 @25°C
Thermistor 30kQ @25°C

1. Temperatures reported in rounded integer to WXn and as scaled floating point 24bits resolution to RXn.
2. Raw Counts = -32768 to 32767.
3. Max value displayed in WXn is 32767. RXn will display the full range of 3308.0.

The module reserves the first 16 bits of unused contiguous space in the X register, aligned to an 8-bit word
boundary, for status reporting. Error flags for this module are laid out within its status register space as
described in the table below.

Error Flag Specifications
MSB LSB

1st Byte of unused X Registers

Module Status Channel 4 Channel 4 Channel 3 Channel 3 Channel 2 Channel 2 Channel 1 Channel 1
Burnout Out of Range Burnout Out of Range Burnout Out of Range Burnout Out of Range

2nd Byte of unused X Registers

Module Status Channel 8 Channel 8 Channel 7 Channel 7 Channel 6 Channel 6 Channel 5 Channel 5
Burnout Out of Range Burnout Out of Range Burnout Out of Range Burnout Out of Range
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BX-xxUT Universal Temperature Input, continued

Analog Thermocouple/Voltage Input Wiring

BX-04UT BX-08UT
' INTERNAL ' INTERNAL
| MODULE CIRCUITRY | MODULE CIRCUITRY
8 1
= CHO El CHO
A 1A
0 INPUT c INPUT
8IS < —— T —
3A INPUT T INPUT
i -
INPUT INPUT
o
25
-
=5 cre
% 15
£ S
6B CH6
e
INPUT
| |
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Mixed Resistive and Thermocouple Sensors

(" 3-wire RTDs R
P @
4 nA
s
o s @
Ungrounded/Shielded

Thermocouple

A TC- nA

g = J
( N
Ungrounded/Shielded
Thermocouple
nA
nB
{ I =) M+1A
(@ n+1B
g = J

Notes for maximum accuracy:

1. All wires to an RTD must be equal length and type.
Refer to RTD manufacturer’s recommendations.

2. Do not use cable shield as sensing wire.
=
:=“B

3. When applicable, connect shield to
RTD common only, otherwise connect
to module common only.

Do not connect shield to both ends.

4. Jumper unused inputs.
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BX-xxUT Universal Temperature Input, continued

Thermocouple and Voltage Sensors Resistive and Thermistor Sensors
R
Ungrounded/Shielded Thermocouple (" 2-wire RTD's or Thermistors . )
@c
@ nA
Grounded/Shielded Thermocouple TC-
7™ n+1A g @ nB
‘ TC —
\— @ n+1B =
[ A @) n+1A
g ) @
NOTE: Thermocouple extension wire and proper thermocouple
terminal blocks must be used to extend thermocouples.
AutomationDirect thermocouple wire is recommended. @ n+1B
; N o
Transmitter Power Supply \_ = )
y -
- y- TC+
\;‘c;lvtgzgee ( @na ( 3 or 4 wire RTD's )
Transmitter - TC- @ nB / AN @
= ; / I Gna
J
Load Cell 2 T @ ns1A @ k
or
Strain Gauge > TC- @ n+1B @ nB
+ - L T“
Excitation Power Supply = N ‘1
J
p § I I @ n+1A
P
<2 \Voltage Divider ‘g
2 TC+ >
: . e Qe
2 TC-
N nB —
N - - J ——3 NC The fourth wire of a 4-wire RTD is not connected.
NOTE: Shield should be For maximum accuracy: .

connected only at one end, to

d inputs. -
ground at the source device. Jumper unused inputs. | TC

‘E NOTE: With grounded thermocouples, take precautions to prevent having a voltage potential between
thermocouple tips. A voltage of 1.25V or greater between tips will skew measurements.
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BX-xxUT Universal Temperature Input, continued
Software Setup

After the module is installed, open the Do-more! Designer programming software, connect to the BRX MPU
and open the Configure Module dialog as described at the beginning of this chapter.
Setup BX-08UT Module

Module Configuration Mame: |B?{_IZI8UT_DDZ Info: |M0du|e Type: BX-08UT Assigned to: BRX Local IO Master : BRX Local IjO : Slot 3

Analog Inputs 0-3 ] Analog Inputs 4-7 Global Settings ]

Analog Input 0

Disabled
*Click to Setup™

1. Analog Input x

Button — Click the button to set up the channel.

Set Analog Input 0 (WX9) Mode X

[+ Enable Channel

Channel Type Probe/Range

RTD - 3/4 wire Type K

RTD - 2 wire Type E

Thermistor Type M

Voltage Type R
Type 5
Type T
Type B

Apply to Current Channel |

Apply to All Channels |

Cancel |

2. Set Analog Input x
Enable Channel — Check the box to enable this channel.
Channel Type — Select the type of device for this channel. This can be different for each channel.
Probe/Range — Select the style of device for this channel.
Apply to Current Channel — Apply these settings to just this one channel.
Apply to All Channels — Apply these settings to every channel on the card.
Cancel — Make no changes and leave this dialog.
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BX-xxUT Universal Temperature Input, continued

Setup BX-08UT Module

Module Configuration Mame: | BX_0DBUT_002 Info: | Module Type: BX-08UT Assigned to: BRX Local IO Master : BRX Local 1fO : Slot 3

Analog Inputs 0-3 ] Analog Inputs 4-7 ] Global Settings ]

Analog Input 0 Wxa

Range: -346 - 2192
Units/Ct: 1DegF
Cut of Range: X24

Filter Time: W Burn Out: X25
RX9
Time is in seconds. Range: -346.00 - 2192.00
Enter 0 to disable.

Thermocouple
Type ]

3. WXx
Range — The temperature in whole degrees for the selected channel on the module.
Units/Ct — The amount of temperature change that will equal 1 raw count.

Out of Range — The input register that, when On, will indicate that the input is outside of the range
selected.

Burn Out — If burn out is enabled, this register will be On when the loop is broken.
4. RXx
Range — 'The floating point value of the channel temperature.

Setup BX-08UT Module

Module Configuration Name: |BX_DBUT_DDZ Info: | Module Type: BX-08UT  Assigned to: BRX Local I/C Master : BRX Local 1O : Slot 3

Analog Inputs 0-3 ] Analog Inputs 4-7 | Global Settings l

Global Settings

Temperature Scale AJC Rejection
{* Fahrenheit (Deg F) {* 50/50Hz @75dE
(" Celsius (Deg C) (" BOHz @120dB

(" 50Hz @120dB

5. Temperature Scale

Select Fahrenheit or Celsius.
6. A/C Rejection

The rejection range for the common mode rejection. This is typically set to the AC line frequency at
the installation.
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BX-xxDA-1 Analog Current Source Output

~/ OUTPUT

BX-04DA-1

Analog Output
Expansion Module
4-ch, 0-20mA/4-20mA,
16-bit

BX-08DA-1

Analog Output
Expansion Module
8-ch, 0-20mA/4-20mA,
16-bit

Terminal Blocks or
ZIPLink Cables Sold
Separately

We recommend using prewired Z/PLink
cables and connection modules.

If you wish to hand-wire your module, a
removable terminal block is available. See
Wiring Termination Selection in this chapter
for all options.

IMPORTANT!

A\

Hot-Swapping Information

cus CE

Analog Current Source Output Specifications

BX-04DA-1 BX-08DA-1

Outputs per Module

4 8

Commons

1

Module Signal Output Range

0-20mA, 4-20mA (Default)

Signal Resolution

16-bit, 15-bit (Default)

Resolution Value of LSB

See Data Range Specifications table

Qutput Type Current Sourcing up to 22mA
Output Value in Fault Mode ~0mA

Maximum Load Impedance 700Q

Maximum Capacitive Load 1000pF

Allowed Load Type Grounded

Maximum Continuous Overload 30mA

All Channel Update Rate

1.5 ms per enabled channel

Maximum Inaccuracy

+0.1% of range +0.05% of range

Maximum Full Scale Calibration Error

+0.05% of range

Maximum Offset Calibration Error

+0.05% of range

Conversion Method

Successive approximation

Accuracy vs. Temperature

+25PPM / °C maximum

Maximum Crosstalk

+10pV

Linearity Error (end to end)

+0.08% of range ‘ +0.06% of range

Output Stability and Repeatability

+0.02% of full range after 10 minute
warmup (typical)

Output Ripple

10.01% of range/mA

Output Settling Time

200ps

Channel to Backplane Isolation

1800VAC applied for one second

Channel to Channel Isolation

None

Loop Fusing (External)

Fast-acting 0.032A recommended

Backplane Power Consumption

0.1W

External DC Power Required

Class 2 or LPS power supply
24VDC (£20%)

175mA 250mA

Heat Dissipation 51W 81 W

Weight 989 (3.5 0z)
UL 61010-1 and UL 61010-2-201 File
E139594, Canada and USA

Agency Approvals

CE (EN 61131-2 EMC, EN 61010-1
and EN 61010-2-201 Safety)

Software Version Required
(Do-more! Designer Programming
Software)

2.3 or later 2.1 or later

Note: This device cannot be Hot Swapped.
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BX-xxDA-1 Analog Current Source Output, continued

Data Range Specifications

Enable 16 bit Unchecked Enable 16 bit Checked
. .. (15 bit Resolution, Default) (16 bit Resolution)
Selection | Description uA Per U Per
Raw Counts | Casting Count Raw Counts | Casting Count
unipolar .
0—20mA 0—20mA 0-32767 - 0.61 0-65535 WyYn:U 0.31
unipolar .
4-20mA 4-20mA 0-32767 - 0.49 0-65535 WYn:U 0.24

* For more information on Casting, refer to Help topic DMD0309 in the Do-more! Designer Software.

The module reserves the first 24 bits of unused contiguous space in the X register, aligned to an 8-bit word
boundary, for status reporting. Error flags for this module are laid out within its status register space as

described in the table below.

Error Flag Specifications

MSB LSB
1st Byte of unused X Registers
Mol Sats
2nd Byte of unused X Registers
Unused [ - ] [ - ] I
3rd Byte of unused X Registers
Unused [ - | [ - ] [ - [ - [ - ]

writing to the analog module.

NOTE: The Data Not Valid flag should always be tested and confirmed to be in the “Off” state in your PLC program before
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BX-xxDA-1 Analog Current Source Output, continued

Analog Current Output Wiring

BX-04DA-1

MODULE CIRCUITRY

Class 2 or LPS
User Supplied
Power

-
I
l
1C
©
e =)= CHO DAC
s Comonc ]
CH2 DAC
:3(’: Elel CH3 DAC
LIS]
ST
o |22
COM
COM
o 122
COM
o 122
o165
by 24vec ey TP CROUT POWER
24VDC
I
I
L

ISOLATED ANALOG
CIRCUIT COMMON

CHO DAC

CH1 DAC

CH2 DAC

CH3 DAC

CH4 DAC

CH5 DAC

CH6 DAC

fl Gk

CH7 DAC

Y

CF

[
24 VDC

Class 2 or LPS

User Supplied
Power

ISOLATED ANALOG
’ CIRCUIT POWER

ISOLATED ANALOG
CIRCUIT COMMON

BX-08DA-1
:— INTERNAL
| MODULE CIRCUITRY
=
11+ @E]
12+
13+
- [Ee
™"
a5/
o
o
Ele
COM
=)<
e
COM
COM
COM EIE]
COM
COM EIE]
v
24V+
2=
I
I
L

Analog Current Source Output

mA Load

*An Edison S500-32-R 0.032A fast-acting fuse is recommended
for all analog voltage inputs, analog outputs, and current loops.

NOTE: Shield should be connected only at one end, to ground at the

source device.
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BX-xxDA-1 Analog Current Source Output, continued
Software Setup

After the module is installed, open the Do-more! Designer programming software, connect to the BRX MPU
and open the Configure Module dialog as described at the beginning of this chapter.

Global Settings ] Analog Outputs 14 |  Analog Outputs 5-8 | 1

Module Configuration 2)
Name: |B><_DSDA_1_|:H:|2

Info: |M-:ndule Type: BX-08DA-1 Assigned to: BRX Local [0 Master : BRX Local IfO : Slot 2

Global Settings - 3 ; Global Status Bits — 4 ;
Channels Enabled Self Test Failed: X40
g =l Missing 24V: X41

Data Mot Valid: X42

1. 'The module options are divided into subsets across multiple tabs. Click the appropriate tab to edit
the configuration.

2. Module Configuration

Name — Each module comes with a default name. This may be changed by the user to better identify
the module if desired.
Info — This is the system description of the module. It is static and may not be changed.

3. Global Settings

Channels Enabled — Select how many channels will be used. The default is all channels. Selecting
fewer channels may increase the update frequency. See the module specifications for details.

4. Global Status Bits

Self Test Failed — 'This bit will be On if the module has failed its internal self-test. In this case, the
module is likely bad and should be replaced.

Missing 24V — This bit will be On if the external 24VDC power is missing. Check the 24VDC

power connection on the module terminal block.

Data Not Valid — This bit will be On if the module does not have the latest configuration parameters
or the module has not been configured at all. Reload the program into the CPU and power cycle.
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BX-xxDA-1 Analog Current Source Output, continued

Global Settings ] Analog Outputs 14 ] Analog Outputs 5-8 ]
Analog Output 1- 5 Wy1— 6 ; [¥ Enable Scaling from RY1 to WY1 8
m Range: 0 - 32767 (15 bits)
Units/Ct: 0. 49us RY 1 Min 0 W1 Min 0
Enable 16 bit Broken Transmitter: X468
[ i RY1 Max 100 WY1 Max 32787

mrie [ Counts  mA

Range: 0.00 - 100,00 [ Clamp WY1
Units/Ct: 0.001526

5. Analog Output x
These settings are for each channel of the analog module.
Drop-down menu - Select the range of the analog input here.

Enable 16 bit unipolar data — Check this box to change the raw count range from a signed decimal
bipolar data format to an unsigned decimal data format. This may require that Casting be used in the
program in order to properly access the data. Refer to the chart of Data Range Specifications earlier
in this chapter to see if the registers must be accessed with Casting,.

6. WXx
Range — The number of Raw counts for the selected channel on the module.
Units/Ct — The amount of current that will equal 1 raw count.

Broken Transmitter — The input register that, when On, will indicate that the loop is broken.
7. RXx

Range — 'The engineering units to which the raw counts are scaled.

Units/Ct — The number of raw counts that will equal 1 scaled engineering unit.

8. Enable Scaling from WYx to RYx
RYx Min — The minimum value of the engineering units for scaling.
RYx Max — The maximum value of the engineering units for scaling.
WYx Min — The minimum value of the raw counts to scale.
WYx Max — The maximum value of the raw counts to scale.
Counts/mA — Use these buttons to change the raw scaling to counts or milliamps.

Clamp WYx — If this box is checked, WYx will clamp at the minimum and maximum scaled values.
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BX-xxDA-2B Analog Voltage Output

BX-04DA-2B BX-08DA-2B

BX-04DA-2B

Analog Output
Expansion Module

4-ch, £10 VDC, 5 VDC,
0-5 VDC, 0-10 VDC,
16-bit

BX-08DA-2B

Analog Output
Expansion Module

8-ch, +10 VDC, %5 VDC,
0-5 VDC, 0-10 VDC,
16-bit

Terminal Blocks or
ZIPLink Cables Sold
Separately

!
(CONNECTIONSYSTEMS]
="

We recommend using prewired Z/PLink
cables and connection modules.

If you wish to hand-wire your module, a
removable terminal block is available. See
Wiring Termination Selection in this chapter
for all options.

IMPORTANT!

AN

cus CE

Analog Voltage Output Specifications

BX-04DA-2B BX-08DA-2B

QOutputs per Module

4 8

Commons

1

Module Signal Output Range

+10 VDC, 5 VDC,
0-5 VDC, 0-10 VDC (Default)

Signal Resolution

16-bit, 15-bit (Default)

Resolution Value of LSB

See Data Range Specifications table

Qutput Type

Voltage outputs sourcing/sinking at 10mA
(example 10V @ 1kQ load).

Output Value in Fault Mode

Voltage outputs OV (Unipolar or Bipolar)

Minimum Load Impedance

1kQ

Maximum Capacitive Load 1000pF
Allowed Load Type Grounded
Maximum Continuous Overload 15mA

All Channel Update Rate 3ms

Maximum Inaccuracy

0.2% of range

Maximum Full Scale Calibration Error

+0.08% of range

Maximum Offset Calibration Error

+0.04% of range

Accuracy vs. Temperature

+25PPM/°C maximum

Maximum Crosstalk

+3pV

Linearity Error (end to end)

10.01% of range

Output Stability and Repeatability

+0.02% of full range
after 10 min. warmup (typical)

Output Ripple

150 pV/mA

Output Settling Time

200us

Channel to Backplane Isolation

1800VAC applied for one second

Channel to Channel Isolation

None

Loop Fusing (External)

Fast-acting 0.032A recommended

Backplane Power Consumption

01w

External DC Power Required

Class 2 or LPS power supply
24VDC (+20%)
100mA

Heat Dissipation

29W 31 W

Weight 1049 (3.7 oz)
UL 61010-1 and UL 61010-2-201 File
E139594, Canada and USA

Agency Approvals

CE (EN 61131-2 EMC, EN 61010-1 and
EN 61010-2-201 Safety)

Software Version Required
(Do-more! Designer Programming

Software)

2.3 or later 2.1 or later

Hot-Swapping Information

Note: This device cannot be Hot Swapped.
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BX-xxDA-2B Analog Voltage Output, continued

Data Range Specifications

Enable 16 bit Unchecked Enable 16 bit Checked
. L (15 bit Resolution, Default)’ (16 bit Resolution)
Selection | Description Raw W Per WV Per
na2 ina2

Counts Casting Count Raw Counts | Casting Count
0-10V unipolar 10VDC| 0-32767 - 305 0-65535 WYn:U 152
0-5V unipolar 5VDC | 0-32767 - 152 0-65535 WYn:U 76
+10V bipolar 10VDC - - -32768 to 32767 - 305
+5V bipolar 5VDC - - -32768 to 32767 - 152

1. Bipolar ranges default to 16-bit resolution.

2. For more information on Casting, refer to Help topic DMD0309 in the Do-more! Designer Software.

The module reserves the first 24 bits of unused contiguous space in the X register, aligned to an 8-bit word
boundary, for status reporting. Error flags for this module are laid out within its status register space as

described in the table below.

Error Flag Specifications
MSB

LSB

1st Byte of unused X Registers

Module Status - -

Data Not
Valid

Missing | Self Test
Failed

24VDC

2nd Byte of unused X Registers

Unused \ - \ -

3rd Byte of unused X Registers

Unused \ - \ -

‘E NOTE: The Data Not Valid flag should always be tested and confirmed to be in the “Off" state in your PLC program before

writing to the analog module.
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BX-xxDA-2B Analog Voltage Output, continued
Analog Voltage Output Wiring

BX-04DA-2B BX-08DA-2B
Fm——————— e
| INTERNAL | INTERNAL
| MODULE CIRCUITRY | MODULE CIRCUITRY
1C
vor =—{Ee
TS N—{cronic] —Ele P—{crobic]
v [ BEE P—{caipac] T 1) N—{crioac]
Ve P—{creoac] o Ee P—{creonc]
ic o2 oo o[B8 T—Lemnec]
A= =)=
= V5+ =
e Vor =S 0 CH5 DAC
=) Ve == M CH6 DAC
LS =] 0N CH7 DAC
COM
COM | iy
o 28 CoM LS
2= o
COM | Tle coM L ETe
COM 5 CcoM | S5
coM | S5 com |55
COM =6 COM |15
COM = COM SS)
oy Flle oV Elle
Eie] ==
-1t 24VDC+ ISOLATED ANALOG -t 24\/+ ISOLATED ANALOG
L{I D@ d ' CIRCUIT POWER L{I DE d “_> CIRCUIT POWER
o 242\/D(ipS | 24 VDC |
ass 2 or Class 2 or LPS
User Supplied | ISOLATED ANALOG User Supplied | ISOLATED ANALOG
Power |_ CIRCUIT COMMON Power |_ CIRCUIT COMMON

Analog Voltage Output Circuit

" o )
use
0.032A V(@] |
VDC WY
Load 1C/COM © J
Load =
Power Supply
\_ J

*An Edison S500-32-R 0.032A fast-acting fuse is recommended
for all analog voltage inputs, analog outputs, and current loops.

NOTE: Shield should be connected only at one end, to ground at the

source device.
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BX-xxDA-2B Analog Voltage Output, continued
Software Setup

After the module is installed, open the Do-more! Designer programming software, connect to the BRX MPU
and open the Configure Module dialog as described at the beginning of this chapter.

Global Settings ] Analog Outputs 1-4 ] Analog Outputs 5-8 ] 1

Module Configuration * 2 -
Name: |Bx_nam_za_un4

Info: |M-:u:|u|e Type: BX-08DA-2B  Assigned to: BRX Local If0 Master : BRX Local IO : Slot 4

Global Settings - 3 Global Status Bits — £}
Channels Enabled Self Test Failed: %588
& - Missing 24V: X389

Data Mot Valid: X930

1. 'The module options are divided into subsets across multiple tabs. Click the appropriate tab to edit
the configuration.

2. Module Configuration

Name — Each module comes with a default name. This may be changed by the user to better identify
the module if desired.

Info — This is the system description of the module. It is static and may not be changed.
3. Global Settings

Channels Enabled — Select how many channels will be used. The default is all channels. Selecting
fewer channels may increase the update frequency. See the module specifications for details.

4. Global Status Bits

Self Test Failed — This bit will be On if the module has failed its internal self-test. In this case, the
module is likely bad and should be replaced.

Missing 24V — 'This bit will be On if the external 24VDC power is missing. Check the 24VDC

power connection on the module terminal block.

Data Not Valid — This bit will be On if the module does not have the latest configuration parameters
or the module has not been configured at all. Reload the program into the CPU and power cycle.
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BX-xxDA-2B Analog Voltage Output, continued

Global Settings ] Analog Outputs 14 ] Analog Outputs 5-8 ]
Analog Output 1 5 | ~wys— B : v Enable Scaling from RYS to WYS 8
’—_l Range: 0 - 32757 (15 bits
0 -1ovbe hd Unitgf':t: 6362429(05L|".l' ) RY3 Min 0 WY3 Min 0
N Eﬂ;’;’;ﬁﬁﬁt‘; RYSMax | 100 WYS Max 32767

RYS ? Counts  VDC

Ranget-w:00 - 100.00 [ Clamp wyg
Units/Ct: 0.001526

5. Analog Output x
These settings are for each channel of the analog module.
Drop-down menu - Select the range of the analog input here.

Enable 16 bit unipolar data — Check this box to change the raw count range from a signed decimal
bipolar data format to an unsigned decimal data format. This may require that Casting be used in the
program in order to properly access the data. Refer to the chart of Data Range Specifications earlier
in this chapter to see if the registers must be accessed with Casting,.

6. WXx
Range — The number of Raw counts for the selected channel on the module.

Units/Ct — The amount of current that will equal 1 raw count.

7. RXx
Range — The engineering units to which the raw counts are scaled.

Units/Ct — The number of raw counts that will equal 1 scaled engineering unit.

8. Enable Scaling from WYx to RYx
RYx Min — The minimum value of the engineering units for scaling.
RYx Max — The maximum value of the engineering units for scaling.
WYx Min — The minimum value of the raw counts to scale.
WYx Max — The maximum value of the raw counts to scale.
Counts/VDC — Use these buttons to change the raw scaling to counts or milliamps.

Clamp WYx — If this box is checked, WYx will clamp at the minimum and maximum scaled values.
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BX-xxDA-3 Universal Analog Output

BX-04DA-3

BX-04DA-3

Analog Output

Expansion Module
4-ch, 0-20mA/4-20mA,
+10 VDC, +5 VDC,
0-5 VDC, 0-10 VDC,

16-bit*

(5

8 L
[CONNECTIONSYSTEVS)
oA

BX-08DA-3

BX-08DA-3

Analog Output
Expansion Module
8-ch, 0-20mA/4-20mA,
+10 VDC, +5 VDC,
0-5 VDC, 0-10 VDC,
16-bit*

Terminal Blocks or
ZIPLink Cables Sold
Separately

We recommend using prewired ZIPLink
cables and connection modules.

If you wish to hand-wire your module, a
removable terminal block is available. See
Wiring Termination Selection in this chapter
for all options.

IMPORTANT!

Hot-Swapping Information

Note: This device cannot be

Hot Swapped.
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Analog Universal Current/Voltage Output Specifications

BX-04DA-3 BX-08DA-3

Outputs per Module

4 8

Commons

1 2

Module Signal Output Range

0-20mA, 4-20mA, +20mA,
+10 VDC, +5 VDC,
0-5 VDC (Default), 0-10 VDC

Signal Resolution

16-bit at #10V or £20mA*

Resolution Value of LSB

See Data Range Specifications table

Output Type

Current Sinking/Sourcing up to 5V
Voltage outputs sourcing/sinking at 10mA
(example 10V @ 1kQ load).

Output Value in Fault Mode

Current outputs ~OmA
Voltage outputs OV (Unipolar or Bipolar)

Minimum Voltage Load Impedance

1kQ

Maximum Current Load Impedance 250Q
Allowed Load Type Grounded
Maximum Continuous Overload Indefinitely
All Channel Update Rate 1.0 ms

Maximum Inaccuracy

+0.1% of HW full scale (65 counts)

Maximum Full Scale Calibration Error

+0.1% of HW full scale (65 counts)

Conversion Method

Amplified Divide-by-2 Resistor String

Linearity Error (end to end)

+0.1% of HW full scale (65 counts)

Output Stability and Repeatability

+0.02% of HW full scale (12 counts)
after 10 min. warmup (typical)

Output Settling Time

10us

Channel to Backplane Isolation

1500VAC applied for one second, 1C to 2C

Channel to Channel Isolation

None

Loop Fusing (External)

Fast-acting 0.032A recommended

Backplane Power Consumption (Max) 24W 5W

Heat Dissipation 225 W 55W

Weight 989 (3.5 0z2)

Agency Approvals UL 61010-2 File E185989, Canada and USA

Software Version Required
(Do-more! Designer Programming
Software)

2.7 or later

* 16-bit resolution is only available when a bipolar output range is selected.



https://cdn.automationdirect.com/static/manuals/brxuserm/brxuserm.html

Chapter 8: BRX Analog I/O Expansion Modules
i

BX-xxDA-3 Universal Analog Output, continued

Data Range Specifications

Selection Description Raw Counts Casting’ | Per Count
-20-20mA | bipolar 20 to 20mA | -32768 to 32767 - 0.61 A
4-20mA unipolar 4-20mA 655332767 - 0.61 pA
0-10V unipolar 10VDC 0-32767 - 305pV
0-5V unipolar 5VDC 0-32767 - 153pv
+10V bipolar 10VDC -32768 to 32767 - 305uVv
+5V bipolar 5VDC -32768 to 32767 - 153V

1. For more information on Casting, refer to Help topic DMD0309 in the Do-more! Designer Software.

Analog Current/Voltage Output Wiring

BX-04DA3 BX-08DA3
INTERNAL I INTERNAL
MODULE CIRCUITRY 1C u@ MODULE CIRCUITRY
be
eel
———————— e} IS
FE

4 )

mA Load 1C D WYy
®
. _ y,
Analog Voltage Output Circuit
-
VDC
Load
.

NOTE: Shield should be connected only at one end, to ground at the
source device.

*An Edison S500-32-R 0.032A fast-acting fuse is recommended
for all analog voltage inputs, analog outputs, and current loops.
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BX-xxDA-3 Universal Analog Output, continued
Software Setup

After the module is installed, open the Do-more! Designer programming software, connect to the BRX MPU
and open the Configure Module dialog as described at the beginning of this chapter.
Setup BX-08DA-3 Module

Module Configuration Name: | s EERN i Info: | Module Type: EX-08DA-3  Assigned to: BRX Local 1/O Master : BRX Local IfO @ Slot 2
Analog Outputs 0-3 l Analog Outputs 4-7 ]
Analog Qutput 0 W1 [+ Enable Scaling from RY1 to W1

Iﬁ Range: 0 - 32767
0-5vDC Resolution: 15 bits R 1 Min 0 WY1 Min 0
UnitsfCt: 153uV
/ RY1Max 100 WY1 Max 32767
RY1 Counts  VDC

Range: 0.00 - 100,00 [~ Clamp WY1
Units/Ct: 0.003052

1. Analog Output x
These settings are for each channel of the analog module.
Drop-down menu - Select the range of the analog input here.
2. WXx
Range — 'The number of Raw counts for the selected channel on the module.
Units/Ct — The amount of current that will equal 1 raw count.
3. RXx

Range — The engineering units to which the raw counts are scaled.

Units/Ct — The number of raw counts that will equal 1 scaled engineering unit.
4. Enable Scaling from WYx to RYx

RYx Min — The minimum value of the engineering units for scaling.

RYx Max — The maximum value of the engineering units for scaling.

WYx Min — The minimum value of the raw counts to scale.

WYx Max — The maximum value of the raw counts to scale.

Counts/VDC — Use these buttons to change the raw scaling to counts or milliamps.

Clamp WYx — If this box is checked, WYx will clamp at the minimum and maximum scaled values.
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BX-xADxDA-1 Combination Analog Current Input/Output
The BX-xADxDA-1 Combination Analog Current Input/Output Expansion Modules provide two (2) or

four (4) points current sinking inputs and two (2) current sourcing outputs.

Terminal Blocks or

Z|PLink Cables Sold
Separately
BX-2AD2DA-1 BX-4AD2DA-1
BX-2AD2DA-1 BX-4AD2DA-1
Combination Analog Module

Combination Analog Module
Input: 2-pt, 0—-20mA/4—-20mA, Sinking Input: 4-pt, 0—-20mA/4—-20mA, Sinking
Output: 2-pt, 0-20mA/4-20mA, Sourcing

Output: 2-pt, 0-20mA/4—-20mA, Sourcing

We recommend using prewired ZIPLink cables

and connection modules.

If you wish to hand-wire your module, a IMP“BTA“T! Hot-Swapping Information
removable terminal block is available. See Wiring

Termination Selection in this chapter for all & Note: This device cannot be Hot Swapped.

options.

[CONNECTIONSYSTEMS]
=2

| 5-77
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BX-xADxDA-1 Combination Analog Current Input/Output, continued

Analog Current Sinking Input Specifications

BX-2AD2DA-1 BX-4AD2DA-1

Inputs per Module

2 4

Commons

1

Module Signal Input Range

0-20mA, 4-20mA (Default)

Signal Resolution

16-bit, 15-bit (Default)

Resolution Value of LSB

See Data Range Specifications table

Input Impedance

2560+0.1%, 1/10th watt

All Channel Update Rate

30ms ‘ 45ms

Maximum Continuous Overload

#28mA

Sample Duration Time

100ps per channel

Hardware Filter Characteristics

Low Pass 2nd order, -3dB @ 15kHz

Conversion Method

Successive Approximation

Linearity Error (end to end)

1+0.09% of range

Input Stability and Repeatability

10.05% of range (after 10 min. warmup)

Full Scale Calibration Error

10.1% of range

Offset Calibration Error

+0.1% of range

Accuracy vs. Temperature

+25PPM/°C maximum

Maximum Inaccuracy

0.1% of range (incl. Temperature Drift)

Maximum Crosstalk

-90dB, 1 LSB

Channel to Backplane Isolation

1800VAC applied for one second

Channel to Channel Isolation

None

Analog Current Source Output Specifications
BX-2AD2DA-1 BX-4AD2DA-1

Outputs per Module

2 2

Commons

1

Module Signal Output Range

0-20mA, 4-20mA (Default)

Signal Resolution

16-bit, 15-bit (Default)

Resolution Value of LSB

See Data Range Specifications table

Output Type

Current Sourcing up to 20mA

Qutput Value in Fault Mode

0mA in 0—20mA mode, 4mA in 4—20mA mode

Maximum Load Impedance

700Q

Maximum Capacitive Load 1000pF
Allowed Load Type Grounded
Maximum Continuous Overload 30mA

All Channel Update Rate

2.5 ms per enabled channel

Maximum Inaccuracy

+0.1% of range

Maximum Full Scale Calibration Error

+0.08% of range

Maximum Offset Calibration Error

+0.08% of range

Conversion Method

Successive Approximation

Accuracy vs. Temperature

+25PPM/°C maximum

Maximum Crosstalk

+10pV

Linearity Error (end to end)

+0.08% of range

Output Stability and Repeatability

$0.03% of full range after 10 minute warmup (typical)

Output Ripple

+0.03% of range/mA

Output Settling Time

350ps

Channel to Backplane Isolation

1800VAC applied for one second

Channel to Channel Isolation

None
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BX-xADxDA-1 Combination Analog Current Input/Output, continued

Module General Specifications

BX-2AD2DA-1 BX-4AD2DA-1

Weight 110g (3.9 oz)
Heat Dissipation 3.75 W Max
Backplane Power Consumption 0.3 W

Class 2 or LPS power supply
External DC Power Required 24VDC (+20%)

100mA
Loop Fusing (External) Fast-acting 0.032A recommended

UL 61010-1 and UL 61010-2-201 File E139594,
Canada and USA

Agency Approvals CE (EN 61131-2 EMC, EN 61010-1 and
EN 61010-2-201 Safety)
Software Version Required Do-more! Designer version 2.6 or later
Data Range Specifications
Enable 16 bit Unchecked Enable 16 bit Checked
. . L (15 bit Resolution, Default) (16 bit Resolution)
Selection | Description A Per WA Per
H * H %
Raw Counts | Casting Count Raw Counts | Casting Count
unipolar .
0-20mA 0=20mA 0-32767 - 0.61 0-65535 Wyn:U 0.31
unipolar .
4-20mA 4-20mA 0-32767 - 0.49 0-65535 WYn:U 0.24

* For more information on Casting, refer to Help topic DMD0309 in the Do-more! Designer Software.

The module reserves the first 24 bits of unused contiguous space in the X register, aligned to an 8-bit word
boundary, for status reporting. Error flags for this module are laid out within its status register space as
described in the table below.

Error Flag Specifications

MSB LSB
1st Byte of unused X Registers

Data Not | Data Not | Missing Self Test
Module Status - - - - valid (Out)| Valid (In) | 24VDC | Failed

2nd Byte of unused X Registers

Channel Open
(Broken Transmitter)*

3rd Byte of unused X Registers
Unused - r-r-r-r-fr- [ -[-

* Input channels. 4-20mA mode only. Broken Transmitter bits will turn on below ~3.75 mA.

- - - - Channel 4 | Channel 3 | Channel 2 | Channel 1

‘E NOTE: The Data Not Valid flag should always be tested and confirmed to be in the “Off” state in your PLC program before
reading from or writing to the analog module.
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BX-xADxDA-1 Combination Analog Current Input/Output, continued

Analog Current Input/Output Wiring

——————— Analog Current Sinking Input Circuits

| INTERNAL *An Edison S500-32-R 0.032A fast-acting fuse is recommended
| MODULE CIRCUITRY for all analog voltage inputs, analog outputs, and current loops.
1C e - . A
¢ fEVe , R
IS —{ec] e .
+ > I
12 E@ 2560 r 1C/cOM J
+ >
T =] L.CH2ADC | NOTE: Available Wi Wy | power
I3+ 2-Wire Transmitter Supply
= ] CH3 ADC | only on BX-4AD2DA-1 Y,
e '
[ *Fuse In+ \
B
& 3-Wire Current WX
Transmitter J
\__/
1C . R 24VDC User
10+ == S 3-Wire Transmitter Supplied Power )
v Hel CHO DAC
+
CH1DAC - - — — N
m= 032A o
4-Wire 4-20 mA
Trl"::ﬁsmitter:1 - 1C/COM WX
1c @
3S] — _
) =
E”['] User Supplied Transmitter Power
oV LS \_ 4-Wire Transmitter )
- |+ 24\/+ E@ ISOLATED ANALOG NOTE: Shield should be connected only at one end, to ground at the
| == T— CIRCUIT POWER source device.
24 VDC
Class 2 or LPS I
User Supplied Y Analog Current Source Output
Power | ISOLATED ANALOG
L CIRCUIT COMMON

mA Load

*An Edison S500-32-R 0.032A fast-acting fuse is recommended
for all analog voltage inputs, analog outputs, and current loops.

NOTE: Shield should be connected only at one end, to ground at the
source device.
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BX-xADxDA-2B Combination Analog Voltage Input/Output

The BX-xADxDA-2B Combination Analog Voltage Input/Output Expansion Modules provide two (2) or
four (4) points voltage inputs and two (2) voltage outputs.

Terminal Blocks or

ZIPLink Cables Sold
Separately
BX-2AD2DA-2B BX-4AD2DA-2B
BX-2AD2DA-2B BX-4AD2DA-2B
Combination Analog Module Combination Analog Module
2 Channels In, 2 Channels Out 4 Channels In, 2 Channels Out
+10 VDC, 5 VDC, 0-5 VDC, 0-10 VDC

+10 VDC, 5 VDC, 0-5 VDC, 0-10 VDC

We recommend using prewired ZIPLink cables

and connection modules. IMP“BTA“T! TS e e

If you wish to hand-wire your module, a
removable terminal block is available. See Wiring
& Note: This device cannot be Hot Swapped.

Termination Selection in this chapter for all
options.

[CONNECTIONSYSTEMS]
=2

| s-a1
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BX-xADxDA-2B Combination Analog Voltage Input/Output, continued

Analog Voltage Input Specifications

BX-2AD2DA-2B BX-4AD2DA-2B

Inputs per Module

Commons

Module Signal Input Range

+10 VDC, %5 VDC, 0-5 VDC, 0-10 VDC (Default)

Signal Resolution

16-bit, 15 bit (Default)

Resolution Value of LSB

See Data Range Specifications table

Input Impedance >1MQ
All Channel Update Rate 30ms 45ms
Maximum Continuous Overload 15mA

Sample Duration Time

100ps per channel

Hardware Filter Characteristics

Low Pass 2nd order, -3dB @ 15kHz

Conversion Method

Successive Approximation

Accuracy vs. Temperature

+25PPM/°C maximum

Maximum Inaccuracy

0.15% of full range (over temp)

Linearity Error (end to end)

$0.09% of range

Input Stability and Repeatability

1+0.06% of range (after 10 min. warmup)

Full Scale Calibration Error

+0.1% of range

Offset Calibration Error

10.1% of range

Maximum Crosstalk

-90dB, 1 LSB

Channel to Backplane Isolation

1800VAC applied for one second

Channel to Channel Isolation

None

Analog Voltage Output Specifications

BX-2AD2DA-2B BX-4AD2DA-2B

Outputs per Module

2 2

Commons

1

Module Signal Output Range

+10 VDC, 5 VDC, 0-5 VDC, 0-10 VDC (Default)

Signal Resolution

16-bit, 15-bit (Default)

Resolution Value of LSB

See Data Range Specifications table

Output Type

Voltage outputs sourcing/sinking at 10mA

Output Value in Fault Mode

Voltage outputs OV (unipolar or bipolar)

Maximum Load Impedance

1kQ

Maximum Capacitive Load 1000pF
Allowed Load Type Grounded
Maximum Continuous Overload 15mA

All Channel Update Rate

2.5 ms per enabled channel

Maximum Inaccuracy

1+0.2% of range

Maximum Full Scale Calibration Error

+0.08% of range

Maximum Offset Calibration Error

10.04% of range

Conversion Method

Successive Approximation

Accuracy vs. Temperature

+25PPM/°C maximum

Maximum Crosstalk

+3pV

Linearity Error (end to end)

+0.04% of range

Output Stability and Repeatability

$0.03% of full range after 10 minute warmup (typical)

Output Ripple

150pV/mA

Output Settling Time

200us

Channel to Backplane Isolation

1800VAC applied for one second

Channel to Channel Isolation

None
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BX-xADxDA-2B Combination Analog Voltage Input/Output, continued

Module General Specifications

BX-2AD2DA-2B BX-4AD2DA-2B

Weight 989 (3.4 0z)
Heat Dissipation 0.3 W Max
Backplane Power Consumption 01 W 0.3 W

Class 2 or LPS power supply
External DC Power Required 24VDC (+20%)

50mA
Loop Fusing (External) Fast-acting 0.032A recommended

UL 61010-1 and UL 61010-2-201 File E139594,
Canada and USA

Agency Approvals CE (EN 61131-2 EMC, EN 61010-1 and
EN 61010-2-201 Safety)
Software Version Required Do-more! Designer version 2.6 or later
Data Range Specifications
Enable 16 bit Unchecked Enable 16 bit Checked
. L. (15 bit Resolution, Default)’ (16 bit Resolution)
Selection | Description Raw WV Per WV Per
na2 na2
Counts Casting Count Raw Counts | Casting Count
0-10V unipolar 10VDC| 0-32767 - 305 0-65535 WYn:U 152
0-5V unipolar 5VDC | 0-32767 - 152 0-65535 WyYn:U 76
+10V bipolar 10VDC - - -32768 to 32767 - 305
+5V bipolar 5VDC - - -32768 to 32767 - 152

1. Bipolar ranges default to 16-bit resolution.
2. For more information on Casting, refer to Help topic DMD0309 in the Do-more! Designer Software.

The module reserves the first 24 bits of unused contiguous space in the X register, aligned to an 8-bit word
boundary, for status reporting. Error flags for this module are laid out within its status register space as
described in the table below.

Error Flag Specifications
MSB LSB
1st Byte of unused X Registers

Data Not | Data Not | Missing | Self Test
Module Status - - - * | valid (Out)| Vvalid (n) | 24vDC | Failed

2nd Byte of unused X Registers
Channel Out of Range* ‘ - ‘ - ‘ - ‘ - ‘ Channel 4 ‘ Channel 3 ‘ Channel 2 ‘ Channel 1

3rd Byte of unused X Registers
Unused - - ! -t - [ - 1 - [ - [ -
* Input channels.

‘E NOTE: The Data Not Valid flag should always be tested and confirmed to be in the “Off” state in your PLC program before
reading from or writing to the analog module.
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BX-xADxDA-2B Combination Analog Voltage Input/Output, continued

Analog Voltage Input/Output Wiring

Analog Voltage Input Circuits

| INTERNAL *An Edison S500-32-R 0.032A fast-acting fuse is recommended
| MODULE CIRCUITRY for all analog voltage inputs, analog outputs, and current loops.
1C
<] (
V1+ £l / -_CHO ADC 4-Wire Voltage
V2 E@ ’ Transmitter
+
Ve 2e 1 NOTE: Available - Y
A =
1C D@ only on BX-4AD2DA-2B Optional Transmitter Power Supply
=)= 4-Wire Transmitter Y,
S
V: f Fuse \
= ]
A wx
= -Wire Voltage
Transmitte?1 1/ . J
1C D@ L COM
VO+ i = 24 VDC User
R Hel { CHo DAC | (_ 3-Wire Transmitter Supplied Power )
=)= CH1 DAC
=) e
E”r: NOTE: For maximum accuracy, jumper

1C E@ unused inputs to common. 1
LS ——&)

NOTE: Shield should be connected only at one end, to ground at the

ov source device.
—— 2 e
[ A ISOLATED ANALOG
| D@ ’ CIRCUIT POWER
24 VDC
Class 2 or LPS [ v
Use:ats):ly;rihed | ISOLATED ANALOG Analog Voltage Output Circuit
CIRCUIT COMMON e ~N
I_ _______ *Fuse
[\ [00s2A | V(@) |
VDC WY
Load 1C/COM (G5
w; -
Load =
Power Supply
. J

*An Edison S500-32-R 0.032A fast-acting fuse is recommended
for all analog voltage inputs, analog outputs, and current loops.

NOTE: Shield should be connected only at one end, to ground at the
source device.
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BX-xADxDA-3 Universal Combination Analog¢ Input/Output
cus CE

Analog Universal Current/Voltage Input Specifications

BX-2AD2DA-3 BX-4AD4DA-3

Inputs per Module 2 4

Commons 1
0-20mA, 4-20mA, +20mA

Module Signal Input Range +10 VDC, 15 VDC, 0-5 VDC (Default),
0-10 VDC

Signal Resolution 16-bit at £10V or £20mA*

Resolution Value of LSB See Data Range Specifications table

Current Input: 249Q
Voltage Input: 100kQ

All Channel Update Rate 1.2ms

Over Current Circuit Detection Time < 1second

Input Impedance

Maximum Continuous Overload +40mA current mode, +20V voltage mode
BX.2AD2DA-3 BX-4ADADA-3 Sample Duration Time 1.2 ms

Hardware Filter Characteristics Active Low Pass, -3dB @ 1kHz

Conversion Method Delta Sigma

Linearity Error (end to end) +0.1% of HW full scale (65 counts)

Input Stability and Repeatability

BX-2AD2DA-3 BX-4AD4DA-3 (after 10 min. warmup)

+0.02% of HW full scale (13 counts)

Combination Analog Module Combination Analog Module Full Scale Calibration Error +0.1% of HW full scale (65 counts)
2 Channels In, 2 Channels Out 4 Channels In, 4 Channels Out| Offset Calibration Error +0.05% of HW full scale (32 counts)
0-20mA/4-20mA, Sink/Source  0-20mA/4-20mA, Sink/Source o -
+10 VDC, +5 VDC, +10 VDC, +5 VDC, Accuracy vs. Temperature +25PPM / °C maximum
0-5VDC, 0-10 VDC 0-5 VDC, 0-10 VDC Maximum Inaccuracy +0.2% of HW full scale (130 counts)
Maximum Crosstalk 1 count
Channel to Backplane Isolation 1800VAC applied for one second
Terminal Blocks or ;
ZIPLink Cables Sold Channel to Channel Isolation None
Separately Loop Fusing (External) Fast-acting 0.032A recommended

* 16-bit resolution is only available when a bipolar input range is selected.

beuse We recommend using prewired ZIPLink

Ly, cables and connection modules.
If you wish to hand-wire your module, a
removable terminal block is available. See
Wiring Termination Selection in this chapter
for all options.

Il
[CONNECTIONSYSTEMS]
AL

IMPORTANT!

Hot-Swapping Information
& Note: This device cannot be

Hot Swapped.
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BX-xADxDA-3 Universal Combination Analog Input/Output, continued

Analog Universal Current/Voltage Output Specifications

BX-2AD2DA-3 BX-4AD4DA-3

Outputs per Module

2 4

Commons

1

Module Signal Output Range

0-20mA, 4-20mA, £20mA
+10VDC, +5VDC, 0-5VDC (Default), 0-10VDC

Signal Resolution

16-bit at £10V or £20mA*

Resolution Value of LSB

See Data Range Specifications table

Output Type

Current Sinking/Sourcing up to 5V
Voltage outputs Sinking/Sourcing at 10mA
(example 10V @ 1kQ load).

Qutput Value in Fault Mode

Current outputs ~OmA
Voltage outputs OV (Unipolar or Bipolar)

Minimum Load Impedance

1kQ

Maximum Current Load Impedance 500Q
Allowed Load Type Grounded
Maximum Continuous Overload Indefinitely
All Channel Update Rate 1.0 ms

Maximum Inaccuracy

10.1% of HW full scale (65 counts)

Maximum Full Scale Calibration Error

+0.1% of HW full scale (65 counts)

Conversion Method

Amplified Divide-by-2 Resistor String

Linearity Error (end to end)

10.1% of HW full scale (65 counts)

Output Stability and Repeatability

+0.02% of HW full scale (12 counts)
after 10 min. warmup

Output Settling Time

10us

Channel to Backplane Isolation

1800VAC applied for one second

Channel to Channel Isolation

None

Loop Fusing (External)

Fast-acting 0.032A recommended

* 16-bit resolution is only available when a bipolar output range is selected.

Analog Universal Current/Voltage General Specifications

BX-2AD2DA-3 BX-4AD4DA-3
Backplane Power Consumption 25W 3.75W
Heat Dissipation 25W 4.0W
Weight 989 [3.5 0z]
Agency Approvals UL 61010-2 File E185989, Canada and USA

Software Version Required
(Do-more! Designer Programming
Software)

2.7 or later
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BX-xADxDA-3 Universal Combination Analog Input/Output, continued

Selection Description Raw Counts Casting' Per Count
-20-20mA bipolar ~20 to 20mA -32768 to 32767 - 0.61 pA
4-20mA unipolar 4—20mA 6553 to 32767 - 0.61 pA
0-10V unipolar 10VDC 0-32767 - 305 pVv
0-5V unipolar 5VDC 0-32767 - 153 uv
+10V bipolar 10VvDC -32768 to 32767 - 305 pv
+5V bipolar 5VDC -32768 to 32767 - 153 pv

1. For more information on Casting, refer to Help topic DMD0309 in the Do-more! Designer Software.

The module reserves the first 8 bits of unused contiguous space in the X register, aligned to an 8-bit word
boundary, for status reporting. Error flags for this module are laid out within its status register space as
described in the table below.

Error Flag Specifications

MSB LSB
1st Byte of unused X Registers
Input Input Input Input
Out of Range ) ) ) ) Channel 4 | Channel 3 | Channel 2 | Channel 1

Channel Bit Error Flag is set when a channel’s input signal meets the conditions in the table below.

Channel Bit Error Conditions

Selected Data Range Error Condition
-20-20mA <-20.0 mAor > 20.0 mA
ey e oo oo
0-10V <-0.05Vor>10.0V
0-5V <-0.05Vor>5.05V
+10V <-10.0Vor>10.0V
+5V <-5.05Vor>5.05V

Analog Input/Output Wiring

I INTERNAL I INTERNAL
| MODULE CIRCUITRY MODULE CIRCUITRY

1 g aE
: Elo
|
s
0
| 2
! als d
i v - ____
BX-2AD2DA-3 BX-4AD4DA-3
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BX-xADxDA-3 Universal Combination Analog Input/Output, continued

Analog Current Sinking Input Circuits Analog Voltage Input Circuits

s = “ e

T 4-Wire Voltage
Transmitter

- 1C
—@ — 9 _|
1c ®
@ L__—J Optional Transmitter
“| Power . J AC or DCT power Supply =

| Supply ) \_ 4-Wire Transmitter )

2-Wire 4-20 mA
Transmitter

2-Wire Transmitter

\_
( )
f *Fuse WX \ T
X ] 3-Wire Voltage w
WX Transmitter
3-Wire CL_Jrrent 1c @ ’_|—|
Transmitter J . ) 1 24 VDC User
\_ 3-Wire Transmitter = Supplied Power

. e 24VDC User
S 3-Wire Transmitter Supplied Power )
- Analog Current Source Output Circuit
4 )
4-Wire 4-20 mA
Transmitter WYx j
+ _ mA Load 1C [:] WY
AC or DC User Supplied Transmitter Power L
\_ 4-Wire Transmitter ) \_ - )
*NOTE: An Edison S500-32-R 0.032A fast-acting fuse is recommended Analog Voltage Output Circuit
for all analog voltage inputs, analog outputs, and current loops. e ~N
WYx ﬁ
vDC *Fuse 1C .
Load U
\ - J

NOTE: Shield should be connected only at one end, to ground at the
source device.

*An Edison S500-32-R 0.032A fast-acting fuse is recommended
for all analog voltage inputs, analog outputs, and current loops.
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BX-xADxDA-3 Universal Combination Analog Input/Output, continued
Software Setup

After the module is installed, open the Do-more! Designer programming software, connect to the BRX MPU
and open the Configure Module dialog as described at the beginning of this chapter.

Setup BX-4AD4DA-3 Module *
Module Configuration Name: | BX_4AD4DA_3_003 Info: |Mc-du|e Type: BX-4AD4DA-3  Assigned to: BRX Local I/O Master : BRY Local IjO : Slot 3
Analog Inputs 0-3 ] Analog Outputs 0-3 ]
Analog Input 0 Wx9 [ Enable Scaling from WX9 to RX9
0 - 5VDC - Range: 0 - 32757
Resolution: 15 bits WX9 Min 0 RX9 Min a
Units/Ct: 305uV WX M 32767 R¥9 M 100
Filter Time: [ 0.00 Out of Range: X24 A2 Max ax
Time is in seconds. RX9 Counts  WDC [ Clamp RX3
Enter 0 to disable. Ramnge: 0.00 - 100.00
Units/Ct: 0.001526

The module options are divided into subsets across multiple tabs. Click the appropriate tab to edit the
configuration.

1. Analog Input x
These settings are for each channel of the analog module.
Drop-down menu — Select the range of the analog input here.

Filter Time — Time to average the Analog signal in seconds.
2. WXx

Range — The number of Raw counts for the selected channel on the module.
Units/Ct — The amount of voltage that will equal 1 raw count.

Out of Range — 'The input register that, when On, will indicate that the voltage is outside of the
selected range.

3. RXx
Range — 'The engineering units to which the raw counts are scaled.

Units/Ct — The number of raw counts that will equal 1 scaled engineering unit.
4. Enable Scaling from WXx to RXx

WXx Min — The minimum value of the raw counts to scale.

WXx Max — The maximum value of the raw counts to scale.

RXx Min — The minimum value of the engineering units for scaling.

RXx Max — The maximum value of the engineering units for scaling.
Counts/VDC — Use these buttons to change the raw scaling to counts or volts.

Clamp RXx — If this box is checked, RXx will clamp at the minimum and maximum scaled values.
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o o o L]
BX-xADxDA-3 Universal Combination Analog Input/Output, continued
Setup BX-4AD4DA-3 Module *
Module Configuration Name: |B>€_4AD4DA_3_DE|3 Info: | Module Type: BX-4AD4DA-3  Assigned to: BRX Local IfO Master : BRX Local IO : Slot 3
Analog Inputs 0-3 ] Analog Outputs 0-3 |
Analog Cutput 0 WY9 ¥ Enable Scaling from RYS to WY9
m Range: 0 - 32767
Resolution: 15 bits RY9 Min a WY'S Min 0

UnitsfCt: 153uV

RY3 Max 100 WYS Max 32757
RYS Counts  VDC

Range: 0,00 - 100.00 [~ Clamp WY9
Units/Ct: 0.001526

1. Analog Output x
These settings are for each channel of the analog module.

Drop-down menu - Select the range of the analog input here.

2. WXx
Range — 'The number of Raw counts for the selected channel on the module.

Units/Ct — The amount of current that will equal 1 raw count.

3. RXx
Range — The engineering units to which the raw counts are scaled.

Units/Ct — The number of raw counts that will equal 1 scaled engineering unit.

4. Enable Scaling from WYx to RYx
RYx Min — The minimum value of the engineering units for scaling.
RYx Max — The maximum value of the engineering units for scaling.
WYx Min — The minimum value of the raw counts to scale.
WYx Max — The maximum value of the raw counts to scale.
Counts/VDC — Use these buttons to change the raw scaling to counts or milliamps.

Clamp WYx — If this box is checked, WYx will clamp at the minimum and maximum scaled values.
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BX-4RTD4DA-1 Combination RTD Input/Current Output
The 4RTD4DA-1 Combination RTD Input/Current Output Expansion Module provides four (4) resistance

temperature detector inputs and four (4) current sourcing outputs.

FOM (3 RTD Input Specifications

Input Channels 4 Differential
Commons 4
Resolution 16-bit, 0.1°(C or F)
See Data Range Specifications table
Pt100: —200° to 850°C (—328° to 1562°F) (Default)
Pt1000: -200° to 595°C (-328° to 1103°F)
Input Ranges JPt100: —-100° to 450°C (-148° to 842°F)
(RTD Types) 10Q Cu: -200° to 260°C (—328° to 500°F) +3°C
25Q Cu: —200° to 260°C (-328° to 500°F) +3°C
120Q Ni: -80° to 260°C (-112° to 500°F)
0-10,000 Q
0-6,250 Q
0-3,125Q
Resistance Input Ranges 0-1,562.5Q
0-7812Q
0-3906Q
0-1953Q
Excitation Current 210pA
RTD Linearization Automatic
Accuracy vs. Temperature +10 ppm per °C (maximum)
Full Scale Calibration +1°C
Offset Calibration Error +1°C (x3°C for 10Q/25Q Cu)

1+1°C (£3°C for 10Q/25Q Cu maximum)

RGeS 57 (excluding RTD error) (including temperature drift)

BX'4RTD4DA'1 Warmup Time 2 minutes for £0.2% repeatability
RTD Temperature Input/ Single channel sample duration times the number
Analog Output Expansion Module All Channel Update Rate of egnabled channelsp
4-pt RTD Temperature Input — -
4-pt Universal Analog Output Filter Characteristics Digital filter cutoff frequencies:
16Hz, 470Hz
. ] Dependent on digital filter settings:
SATRS PUEEEN T 125ms@16Hz, 4ms@470Hz
Open Circuit Detection Time Positive full-scale reading within 2s
BX-RTB10 Terminal Blocks Included. Maximum Ratings Fault protected inputs to +50V
The BX-RTB10-1 or BX-RTB10-2 can Max. Common Mode Voltage 4\/DC
also be used and can be purchased
separately. Common Mode Rejection -90dB @ DC, -150dB @ 50/60Hz
Conversion Method Sigma-Delta

‘E NOTE: This device does not support
ZIPLink Wiring Systems.

IMP“BTA“T! Hot-Swapping Information

& Note: This device cannot be Hot Swapped.
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BX-4RTD4DA-1 Combination RTD Input/Current Output, continued

Analog Current Source Output Specifications

QOutputs per Module

4

Commons

1

Module Signal Output Range

0-20mA, 4-20mA (Default)

Signal Resolution

16-bit, 15-bit (Default)

Resolution Value of LSB

See Data Range Specifications table

Qutput Type

Current Sourcing up to 20mA

Output Value in Fault Mode

OmA in 0—20mA mode, 4mA in 4-20mA mode

Maximum Load Impedance

700Q

Maximum Capacitive Load 1000pF
Allowed Load Type Grounded
Maximum Continuous Overload 30mA

All Channel Update Rate

2.5 ms per enabled channel

Maximum Inaccuracy

10.1% of range

Maximum Full Scale Calibration Error

+0.08% of range

Maximum Offset Calibration Error

+0.08% of range

Conversion Method

Successive approximation

Accuracy vs. Temperature

+25PPM/°C maximum

Maximum Crosstalk

+10pV

Linearity Error (end to end)

+0.08% of range

Output Stability and Repeatability

+0.03% of full range after 10 minute warmup (typical)

Qutput Ripple

1+0.03% of range/mA

Output Settling Time

320ps

Channel to Backplane Isolation

1800VAC applied for one second

Channel to Channel Isolation

None

Loop Fusing (External)

Fast-acting 0.032A recommended

Module General Specifications

Weight 110g (3.9 0z)
Heat Dissipation 3W Max
Backplane Power Consumption 0.1W

External DC Power Required

Class 2 or LPS power supply
24VDC (+20%)
125mA

Agency Approvals

UL 61010-1 and UL 61010-2-201 File E139594,
Canada and USA

CE (EN 61131-2 EMC, EN 61010-1 and

EN 61010-2-201 Safety)

Software Version Required

Do-more! Designer version 2.6 or later
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BX-4RTD4DA-1 Combination RTD Input/Current Output, continued

Data Range Specifications

Selection Description Raw Counts'
_ °C: -2000 to 8500
Pt100 PL100 Platinum RTD | = —2 220
) °C: —2000 to 5950
Pt1000 Pt1000 Platinum RTD °F: -3280 to 11030
_ °C: -1000 to 4500
JPt100 JPt100 Platinum RTD °F: ~1480 to 8420
°C: -2000 to 2600
10Q Cu 10Q Copper RTD | oc. _35484 15 5000
°C: -2000 to 2600
25Q Cu 25Q Copper RTD | .c. _359 15 5000
: : °C: -800 to 2600
120Q Ni 1200 Nickel RTD | = 20 <00
0-10,000 Q 0-10000
0-6,250 Q 0-6250
0-3,125Q 0-3125
0-1,562.5 Q 0-15625 2
0-7812Q 0-78122
0-390.6 Q 0-3906 2
0-1953 Q 0-1953 2

1. Temperatures have one implied decimal place (e.g., raw count of -1900 is -190.0°).

2. Certain resistance ranges have one implied decimal place (e.g., raw count of 7812
is781.20).

The module reserves the first 24 bits of unused contiguous space in the X register, aligned to an 8-bit word
boundary, for status reporting. Error flags for this module are laid out within its status register space as
described in the table below.

Error Flag Specifications

MSB LSB
1st Byte of unused X Registers
Data Not | Missing Self Test
Module Status - - - - - Valid | 24VDC | Failed

2nd Byte of unused X Registers

Channel OutofRange* | - | - | - | -

‘ Channel 4 ‘ Channel 3 ‘ Channel 2 ‘ Channel 1

3rd Byte of unused X Registers

Burn Out**

‘ Channel 4 ‘ Channel 3 ‘ Channel 2 ‘ Channel 1

* Input channels.
** Qutput channels.

E

NOTE: The Data Not Valid flag should always be tested and confirmed to be in the “Off” state in your PLC program before
reading from or writing to the analog module.

BRX User Manual, 4th Edition, Rev. T
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BBX-4RTD4DA-1 Combination RTD Input/Current Output, continued
Analog RTD/Resistance Input and Current Output Wiring

— e — — — —— —

| INTERNAL
, MODULE CIRCUITRY
RO+
R0 (T SR
- E@ INPUT

1

o

R1 E@ 4 CH1 RTD

C_ EEI N INPUT

2

Sy 13/

Ro- B8l [—"—{crzrio
E@ N INPUT

3C

S Ee—

aS] CH3 RTD

R3- A INPUT
e —EE

5C

==

:?+ BEell—m CHO DAC
IZI Elell——-cHipac

o Bel—r CH2 DAC

=C Eell——-cH3pac
=]
- 243\4/_ Hel ISOLATED

- ANALOG

L‘ el —1 CIRCUIT

24 VDC | v POWER
Class 2 or LPS
User Supplied | ISOLATED ANALOG
Power L CIRCUITCOMMON
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BX-4RTD4DA-1 Combination RTD Input/Current Output, continued

RTD Input Circuits

(" 2-wire RTD
/ / \ Rn+ GT
@ | | o
3 n- g
\ \ nC GJ
\f/ Note: Connect two wires to
1 one side of a 2-wire RTD.
\_ - J
( 3-wire RTD
/ ; \ Rn+ @T
@ | |
Rn-
v, . D
\_ - J
(" 4-wire RTD )
] , ; \ Rn+ @T
] Rn- @ WX
Note: \ nC (&
Le?;?/e 4th wire @
unattached
\as shown. = )

BRX User Manual, 4th Edition, Rev. T

Resistance Input

4 )
R+ @
®
COM @

g J

Notes for maximum accuracy:

1. For 2-wire RTD, attach a third wire to module common.

2. R+, R-, and COM wires to an RTD must be equal length
and type. Refer to RTD manufacturer’s recommendations.

3. Do not use cable shield as sensing wire.

4. When applicable, connect shield to RTD common only,
otherwise connect to module common only. Do not con-
nect shield to both ends.

5. Jumper unused inputs to common. Rn+ .
nC

Analog Current Source Output

mA Load

0.032A nt@ |
*Fuse 50 wy
c

*An Edison S500-32-R 0.032A fast-acting fuse is recommended
for all analog voltage inputs, analog outputs, and current loops.

NOTE: Shield should be connected only at one end, to ground at the source device.
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BX-4THM4DA-1 Combination Thermocouple Input/Current Output
The 4THM4DA-1 Combination Thermocouple Input/Current Output Expansion Module provides four (4)

thermocouple inputs and four (4) current sourcing outputs.

@ C€ Thermocouple Input Specifications

Input Channels 4 Differential
Commons NA
Input Impedance >1MQ

Resolution

16-bit, 0.1°(C or F)
See Data Range Specifications table

Type J:  —190° to 760°C (-310° to 1400°F) (Default)
Type E:-210° to 1000°C (—346° to 1832°F)
Type K:=150° to 1372°C (-238° to 2502°F)

(
(
Type R:  65° to 1768°C (149° to 3214°F)
Thermocouple Input Ranges Type S: 65° to 1768°C (149° to 3214°F)
Type T: -230° to 400°C (—382° to 752°F)
Type B: 529° to 1820°C (984° to 3308°F)
Type N: -70° to 1300°C (-94° to 2372°F)
Type C: 65° to 2320°C (149° to 4208°F)
Cold Junction Compensation Automatic
Thermocouple Linearization Automatic

Accuracy vs. Temperature

+50PPM per °C (maximum)

Maximum Inaccuracy—

+3°C maximum (excluding thermocouple error)

Temperature (including temperature drift)
0-39mV
+39mV
. +78mV
Linear Voltage Input Ranges 0-156mV
+156mV
BX-4THM4DA-1 0-1.25V
Thermocouple Temperature Input/ Maximum Inaccuracy—Voltage | 0.06% @ 25°C, 0.10% @ 0-60°C
Analog Output Expansion Module
4-pt Thermocouple Temperature Input All Channel Update Rate 16s
4-pt Universal Analog Output Sample Duration Time 270ms
Open Circuit Detection Time Within 2—10s

Maximum Ratings

Fault protected inputs to £50V

Common Mode Range

0.6 V (@ 16-bit Resolution)

BX-RTB10 Terminal Blocks Included.

100dB @ DC and 130dB @ 60Hz

Sigma-Delta

The BX-RTB10-1 or BX-RTB10-2 can Common Mode Rejection
also be used and can be purchased Conversion Method
separately.

‘E NOTE: This device does not support
ZIPLink Wiring Systems.

IMPnnTA"T! Hot-Swapping Information

& Note: This device cannot be Hot Swapped.
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Outputs per Module

4

Commons

1

Module Signal Output Range

0-20mA, 4-20mA (Default)

Signal Resolution

16-bit, 15-bit (Default)

Resolution Value of LSB

See Data Range Specifications table

Output Type

Current Sourcing up to 20mA

Output Value in Fault Mode

OmA in 0—20mA mode, 4mA in 4-20mA mode

Maximum Load Impedance

700Q

Maximum Capacitive Load 1000pF
Allowed Load Type Grounded
Maximum Continuous Overload 30mA

All Channel Update Rate

2.5 ms per enabled channel

Maximum Inaccuracy

10.1% of range

Maximum Full Scale Calibration Error

+0.08% of range

Maximum Offset Calibration Error

+0.08% of range

Conversion Method

Successive approximation

Accuracy vs. Temperature

+25PPM/°C maximum

Maximum Crosstalk

+10pV

Linearity Error (end to end)

+0.08% of range

Output Stability and Repeatability

+0.03% of full range after 10 minute warmup (typical)

Output Ripple

+0.03% of range/mA

Output Settling Time

320ps

Channel to Backplane Isolation

1800VAC applied for one second

Channel to Channel Isolation

None

Loop Fusing (External)

Fast-acting 0.032A recommended

Module General Specifications

Weight 1109 (3.9 0z)
Heat Dissipation 3.75 W Max
Backplane Power Consumption 0.3 W

External DC Power Required

Class 2 or LPS power supply
24VDC (+20%)
125mA

Agency Approvals

UL 61010-1 and UL 61010-2-201 File E139594,
Canada and USA

CE (EN 61131-2 EMC, EN 61010-1 and

EN 61010-2-201 Safety)

Software Version Required

Do-more! Designer version 2.6 or later

BRX User Manual, 4th Edition, Rev. T
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Analog Current Source Output Specifications
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BX-4THM4DA-1 Combo Thermocouple Input/Current Output, continued

Data Range Specifications

Enable 16 bit Unchecked Enable 16 bit Checked
" -~ (15 bit Resolution, Default)’ (16 bit Resolution)
Selection Description Raw WV Per WV Per
H 2 3 H 2
Counts Casting Count Raw Counts Casting Count

°C: -1900 to 7600

= Type J i i °F: =-3100 to 14000 . .
°C: 2100 to 10000

W= Type E . . °F: 3460 to 18320 i i
°C: -1500 to 13720

Type K Type K ) ] °F: 2380 to 25020 ] ]
°C: 650 to 17680

Type R Type R ] ] °F: 1490 to 32140 ] ]
°C: 650 to 17680

Type S Type S ] - °F: 1490 to 32140 ] ]
°C: —2300 to 4000

ezt Type T i i °F:  -380 to 7520 . .
°C: 5290 to 18200 -

pe Type B i i °F: 98401033080 | WXn:U -
°C:  -700 to 13000

ez Type N . . °F:  -940 to 23720 i .
°C: 650 to 23200 -

T2 Type C i i °F: 1490 to 42080 | WXn:U -

0-39 mVDC Unipolar 39 mvDC | 0-32767 ] 1.2 0-65535 Wxn:U | 06

-39-39 mVDC Bipolar 39 mvVDC - - -32768 to 32767 - 1.2

-78-78 mVDC Bipolar 78 mVDC - - —-32768 to 32767 - 2.4

0-156 mVDC Unipolar 156 mvDC | 0-32767 - 4.8 0-65535 Wxn:U | 24

-156-156 mVDC | Bipolar 156 mVDC - - -32768 to 32767 - 4.8

0-1.25 VDC Unipolar 1.25 VDC | 0-32767 ] 38.1 0-65535 Wxn:U | 19.1

1. Thermocouple and bipolar ranges default to 16-bit resolution.
2. For more information on Casting, refer to Help topic DMD0309 in the Do-more! Designer Software.
3. Temperatures have one implied decimal place (e.g., raw count of -1900 is -190.0°).

The module reserves the first 24 bits of unused contiguous space in the X register, aligned to an 8-bit word
boundary, for status reporting. Error flags for this module are laid out within its status register space as
described in the table below.

Error Flag Specifications

MSB LSB

1st Byte of unused X Registers

Module tatus L e Vet | e | e
2nd Byte of unused X Registers

Channel Out of Range* ‘ - ‘ - ‘ - ‘ - ‘ Channel 4 ‘ Channel 3 ‘ Channel 2 ‘ Channel 1
3rd Byte of unused X Registers

Burn Out** ‘ - ‘ - ‘ - ‘ - ‘ Channel 4 ‘ Channel 3 ‘ Channel 2 ‘ Channel 1
* Input channels.
** Qutput channels.

‘E NOTE: The Data Not Valid flag should always be tested and confirmed to be in the “Off” state in your PLC program before
reading from or writing to the analog module.
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Chapter 8: BRX Analog I/O Expansion Modules

BX-4THM4DA-1 Combo Thermocouple Input/Current Output, continued

Analog Thermocouple/Voltage Input and Current Output Wiring

| INTERNAL
| MODULE CIRCUITRY
TCO+
ng =S CHo T/C
e == INPUT
TC1- == CH1T/C
TCor =) INPUT
TCo- == CH2T/C
TCar S INPUT
TC3- E@ CH3T/C
== INPUT
COM
con T2E
Ee]
COM
on [EIE
o 2E
o T
i Ele]|—— cropac
7 EEl 4k CH1 DAC
i Eal MN— CcH2 DAC
1C Hel MN— CH3 DAC
- =
= ISOLATED
I [_24V+ j ANALOG
L2 1A fies
24 VDC POWER
Class 2 or LPS I V
User Supplied | ISOLATED ANALOG
Power CIRCUIT COMMON
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Chapter 8: BRX Analog I/0 Expansion Modules

BX-4THM4DA-1 Combo Thermocouple Input/Current Output, continued

Thermocouple Input Circuits

Analog Voltage Input Circuits

( Ungrounded/Shielded ) é
Thermocouple -
TCn+ 4-wire
@7 Voltage
( TCn- WX Transmitter
@ | -
= i
Y ) L Transmitter Power Supply )
(" Grounded/Shielded h ("
Thermocouple Load Cell
TCn+ oad Ce
@ | o
( TCn- Strain Gauge
@ | T
Excitation Power Supply
\_ J J
( ) ( )
Infrared < Voltage Divider
Thermocouple c $
TCn+ 3
@ |
TCn- wXx
9 |
\_ J \_

NOTE: Thermocouple extension wire and proper thermocouple
terminal blocks must be used to extend thermocouples.
AutomationDirect thermocouple wire is recommended.

TCn+
For maximum accuracy,
jumper unused inputs. TCn-

NOTE: Shield should be connected only at one end, to ground at the
source device.

‘E NOTE: With grounded thermocouples, take precautions to prevent having a voltage potential between
thermocouple tips. A voltage of 1.25V or greater between tips will skew measurements.

Analog Current Source Output

mA Load

*An Edison S500-32-R 0.032A fast-acting fuse is recommended
for all analog voltage inputs, analog outputs, and current loops.

NOTE: Shield should be connected only at one end, to ground at the
source device.
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Chapter 8: BRX Analog I/O Expansion Modules

BX-4UT4DA-3 Universal Temperature Input/Analog Output

cus CE

BX-4UT4DA-3

Universal Temperature Input/
Analog Output Expansion Module
4-pt Universal Temperature Input
4-pt Universal Analog Output

BX-RTB10 Terminal Blocks Included.
The BX-RTB10-1 or BX-RTB10-2 can also be used and can be
purchased separately.

NOTE: This device does not support
ZIPLink Wiring Systems.

IMPORTANT!

Hot-Swapping Information

Note: This device cannot be Hot Swapped.

Universal Temperature Input Specifications

Input Channels 4 Differential
Commons 1
Input Impedance >5MQ

Resolution

24-bit, 0.1°(C or F)
See Data Range Specifications table

All Channel Update Rate

1s max (4 thermocouples enabled)
700ms max (4RTD/NTX/mV enabled)

Sample Duration Time 175ms

Open Circuit Detection Time Within 5s

Maximum Ratings -0.3Vto +5.3V, <15mA
Common Mode Range -0.3Vto+5.3V

Common Mode Rejection

100dB@DC, 130dB@60Hz

Conversion Method

Sigma-Delta, 24-bit

Thermocouple Parameters

Thermocouple Input Ranges

-210° to
-265° to
-265° to
-265° to

-50° to

1200°C (-346° to
1372°C (—445° to
1000°C (—445° to
1300°C (—445° to
1768°C (-58° to
-50° to 1768°C (-58°to 3214°F)
Type B:  40°to 1820°C (104° to 3308°F)
Type T: -265°to 400°C (-445°to 752°F)

2192°F)
2502°F)
1832°F)
2372°F)
3214°F)

Type J:
Type K:
Type E:
Type N:
Type R:
Type S:

Linear Voltage Input Ranges

-31.25t0 31.25 mVDC -31.25 to 125mVDC

-31.25t0 625 mVDC 0to 1.0 VDC
Cold Junction Compensation Automatic
Thermocouple Linearization Automatic
Maximum Inaccuracy—Thermocouple | +(0.2°C + 3% of °C reading)
Maximum Inaccuracy—Voltage +250pV

RTD/Thermistor Parameters

Input Ranges
(RTD Types)

10, 50, 100, 200, 500, 1000Q Pt
Platinum RTD 0.00385 European Curve:
—-200° to 850°C (—328° to 1562°F)

120Q Ni
N120 Nickel RTD 0.00672 Curve:
-80° to 260°C (-112° to 500°F)

Thermistor Input Ranges

2.252 kQ @ 25°C: -40° to 150°C (-40° to 302°F)
3kQ @ 25°C: —40° to 150°C (~40° to 302°F)
5kQ @ 25°C: —40° to 150°C (~40° to 302°F)

10k-AN Type 3 @ 25°C: -40° to 150°C (~40° to 302°F)
C(-
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30 kQ @ 25°C: -40° to 150°C (-40° to 302°F)
RTD 10, 100, 120, 200:  1mA
RTD Excitation Current RTD 500: 500pA
RTD 1000: 250pA
NTC 2.252k, NTC 3k: 10pA
Thermistor Excitation Current NTC 5k, NTC 10k: 5pA
NTC 30k: 1uA
RTD/Thermistor Linearization Automatic
Maximum Inaccuracy +0.2°C
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Chapter 8: BRX Analog I/0 Expansion Modules
|

BX-4UT4DA-3 Universal Temp Input/Analog¢ Output, continued

Analog Universal Current/Voltage Sinking Output Specifications

BX-4UT4DA-3

Outputs per Module

Commons

Module Signal Output Range

0-20mA, 4-20mA, £20mA,
+10 VDC, +5 VDC,
0-5 VDC (Default), 0-10 VDC

Signal Resolution

16-bit at 10V or £20mA

Resolution Value of LSB

See Data Range Specifications table

Qutput Type

Current Sinking/Sourcing up to 5V
Voltage outputs sourcing/sinking at 10mA (example
10V @ 1kQ load).

Qutput Value in Fault Mode

Current outputs ~OmA
Voltage outputs OV (Unipolar or Bipolar)

Minimum Voltage Load Impedance

1kQ

Maximum Current Load Impedance 250Q
Allowed Load Type Grounded
Maximum Continuous Overload Indefinitely
All Channel Update Rate 1.0 ms

Maximum Inaccuracy

+0.1% of HW full scale (65 counts)

Maximum Full Scale Calibration Error

10.1% of HW full scale (65 counts)

Conversion Method

Amplified Divide-by-2 Resistor String

Linearity Error (end to end)

1+0.1% of HW full scale (65 counts)

Output Stability and Repeatability

+0.02% of full range (12 counts)
after 10 min. warmup (typical)

Output Settling Time

10us

Channel to Backplane Isolation

1800VAC applied for one second

Channel to Channel Isolation

None

Loop Fusing (External)

Fast-acting 0.032A recommended

Module General Specifications

Weight 989 (3.5 0z)
Heat Dissipation 25W
Backplane Power Consumption 265W

Agency Approvals

UL 61010-2 File E185989, Canada and USA

Software Version Required

Do-more! Designer 2.7 or later
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Chapter 8: BRX Analog I/O Expansion Modules
i

BX-4UT4DA-3 Universal Temp Input/Analog¢ Output, continued

Data Range Specifications

Resolution
Thermocouple Selection Temperature Range
P P g WXn RXn
Type J -210 to 1200 °C
—-346 to 2192 °F
Type K -265 to 1372 °C
-445 to 2502 °F
T B -265 to 1000 °C
-445 to 1832 °F
-50to 1768 °C Degrees x10 (One i -
Type R 58 t0 3214 °F Implied Decimal)' 24-Bit Floating
Type S -50 to 1768 °C
-58 to 3214 °F
Type B 40 to 1820 03
104 to 3308 °F
Type T -265 to 400 °C
—-445 to 752 °F
Voltage Selection Voltage Range WXn? RXn
_ . 0.95 pV per count
31.25 to 31.25 mVDC Bipolar 31.25 mVDC (-32768 to 32767)
_ . 1.9 uV per count
31.25 to 62.5 mVDC Bipolar 62.5 mVDC (-16384 to 32767)
3.8 1V per count User Scaled
-31.25 to 125 mVDC Bipolar 125 mVDC (-8192 to 32767)
. 30.5 pV per count
010 1.0 VDC Unipolar 1.0 VDC (0 to 32767)
RTD Selection Temperature Range WXn RXn
10, 50, 100, 200, 500, 1000Q Pt -200 to 850 °C
Platinum RTD 0.00385 European Curve -328 to 1562 °F Degrees x10 (One . .
- . ; ) 24-Bit Floating'
120Q Ni -80 to 260 °C Implied Decimal)
N120 Nickel RTD 0.00672 Curve -112 to 500 °F
Thermistor Selection Temperature Range WXn RXn
Thermistor 2.252 kQ @25°C
Thermistor 3kQ @25°C
Thermistor 5kQ @25°C ~40to 150 °C Degrees x10 (One |, gt Floating?
-40 to 302 °F Implied Decimal)
Thermistor 10k-AN Type 3 @25°C
Thermistor 30kQ @25°C

1. Temperatures reported in rounded integer to WXn and as scaled floating point 24bits resolution to RXn.
2. Raw Counts = -32768 to 32767.
3. Max value displayed in WXn is 32767. RXn will display the full range of 3308.0.

The module reserves the first 8 bits of unused contiguous space in the X register, aligned to an 8-bit word
boundary, for status reporting. Error flags for this module are laid out within its status register space as
described in the table below.

Error Flag Specifications
MSB LSB

1st Byte of unused X Registers

Module Status Channel 4 Channel 4 Channel 3 Channel 3 Channel 2 Channel 2 Channel 1 Channel 1
Burnout Out of Range Burnout Out of Range Burnout Out of Range Burnout Out of Range
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Chapter 8: BRX Analog I/0 Expansion Modules
=

BX-4UT4DA-3 Universal Temp Input/Analog¢ Output, continued

INTERNAL Analog Current Source Output Circuit
MODULE CIRCUITRY

1C ~ [os2a] WYxe T

0A mA Load *Fuse 1c WY
CHO € ]

0B INPUT =

1A

1B II\(I:IEL]T Analog Voltage Output Circuit

1C

2A WY

°B CH2 vDC TVY
INPUT oa ©

3A Y ® _J
CH3 =

3B INPUT

NOTE: Shield should be connected only at one end, to ground at the
source device.

*An Edison S500-32-R 0.032A fast-acting fuse is recommended
for all analog voltage inputs, analog outputs, and current loops.

Resistive and Thermistor Sensors
i
e © na
S ..
v @ fi(’\ @ n+1A
________ \_—l-_v (@ n+1B

. J
4 )

\

2-wire RTD's or Thermistors

{

gl 5 ol e e e

| —

3 or 4 wire RTD's

o]
G

od
@nA

Y, NS,
S)
=]
w

@ n+1B

T
..;.[

—3&{ NC The fourth wire of a 4-wire RTD is not connected.

8-10"" I BRX User Manual, 4th Edition, Rev. T


https://cdn.automationdirect.com/static/manuals/brxuserm/brxuserm.html

Chapter 8: BRX Analog I/O Expansion Modules

BX-4UT4DA-3 Universal Temp Input/Analog¢ Output, continued

Thermocouple and Voltage Sensors

~N
Ungrounded/Shielded Thermocouple
TC- nA
nB

Grounded/Shielded Thermocouple TC-

Z\ n+1A
‘ TC+ n+1B
\= J

NOTE: Thermocouple extension wire and proper thermocouple

terminal blocks must be used to extend thermocouples.
AutomationDirect thermocouple wire is recommended.

Ve N\
Transmitter Power Supply
+ -
4-wire ~ e @ nA
Voltage ( ( TC-
Transmitter \_ \— @ nB
b
Load Cell T (@) n+1A
or
Strain Gauge - TC- @ n+1B
- L
Excitation Power Supply
\_ J
- )
< 2 Voltage Divider
N /

NOTE: Shield should be
connected only at one end, to
ground at the source device.

For maximum accuracy:
Jumper unused inputs.

TC-

Mixed Resistive and Thermocouple Sensors

( 3-wire RTDs )
1 -
@ nA
@) nB
> ©
Ungrounded/Shielded
Thermocouple T
-‘ C- nA
TC
- + nB
N\ = J
( N
Ungrounded/Shielded

Thermocouple

[ | S 1A
(\a%]
D | |
@n+1B
_ = Y,

Notes for maximum accuracy:

. All wires to an RTD must be equal length and type.
Refer to RTD manufacturer’s recommendations.

Do not use cable shield as sensing wire.
. When applicable, connect shield to

RTD common only, otherwise connect nA

to module common only.

Do not connect shield to both ends. nB
4. Jumper unused inputs.

-

© N

NOTE: With grounded thermocouples, take precautions to prevent having a voltage potential between
thermocouple tips. A voltage of 1.25V or greater between tips will skew measurements.
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Chapter 8: BRX Analog I/0 Expansion Modules
=

BX-4UT4DA-3 Universal Temp Input/Analog¢ Output, continued
Software Setup

After the module is installed, open the Do-more! Designer programming software, connect to the BRX MPU
and open the Configure Module dialog as described at the beginning of this chapter.
Setup BX-4UTADA-3 Module

Module Configuration Name: | BY_4UT4DA_003 Infa: | Module Type: BX-4UT4DA-3 Assigned to: BRX Local 10 Master : BRX Local IfO : Slot 4

Analog Inputs 0-3 ] Analog Outputs 0-3 ] Global Settings

Analog Input 0

Disabled
*Click to Setup™®

1. Analog Input x

Button — Click the button to set up the channel.

Set Analog Input O (WX21) Mode *

[+ Enable Channel

Channel Type Probe/Range

RTD - 3/4 wire Type K

RTD - 2 wire Type E

Thermistor Type M

Voltage Type R
Type S
Type T
Type B

Apply to Current Channel |

Apply to All Channels |

Cancel |

2. Set Analog Input x
Enable Channel — Check the box to enable this channel.
Channel Type — Select the type of device for this channel. This can be different for each channel.
Probe/Range — Select the style of device for this channel.
Apply to Current Channel — Apply these settings to just this one channel.
Apply to All Channels — Apply these settings to every channel on the card.
Cancel — Make no changes and leave this dialog.
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Chapter 8: BRX Analog I/O Expansion Modules
i

BX-4UT4DA-3 Universal Temp Input/Analog¢ Output, continued

Setup BX-4UT4DA-3 Module

Module Configuration Name: | BY_4UT4DA_003 Infa: | Module Type: BX-4UT4DA-3 Assigned to: BRX Local IO Master : BRX Local IjO : Slot 4
Analog Inputs 0-3 I Analog Outputs 0-3 ] Global Settings
Analog Input 0 WX17
Range: -346 - 2192
Thermocouple

Units/Ct; 1DegF
Out of Range: X40

Burn Out: ¥41
Filter Time: | 0.00 Hrn LU
RX17
Time is in seconds. Range: -346.00 - 2192.00
Enter 0 to disable.

Type ]

3. WXx
Range — The temperature in whole degrees for the selected channel on the module.
Units/Ct — The amount of temperature change that will equal 1 raw count.

Out of Range — The input register that, when On, will indicate that the input is outside of the range
selected.

Burn Out — If burn out is enabled, this register will be On when the loop is broken.
4. RXx

Range — The floating point value of the channel temperature.

Setup BX-4UT4DA-3 Module

Module Configuration Name: | BX_4JT4DA_D03 Info: | Module Type: BX-4UT4DA-3  Assigned to: BRX Local IfO Master : BRX Local 10 : Slot 4
Analog Inputs 0-3 ] Analog Outputs 0-3 I Global Settings ]
Analog Output 0 W9 ¥ Enable Scaling from RYS to WY3

Range: 0 - 32767
0-5vDC
hd Resolution: 15 bits RYI Min 0 WY Min a
Units/Ct: 153uV
/ RY'S Max 100 WYS Max 3277

RYQ Counts vDC

Range: 0.00 - 100,00 [ Clamp WYg
Units/Ct: 0.001526

5. Analog Output x
These settings are for each channel of the analog module.

Drop-down menu - Select the range of the analog input here.

6. WXx

Range — The number of Raw counts for the selected channel on the module.

Units/Ct — The amount of current that will equal 1 raw count.
7. RXx

Range — The engineering units to which the raw counts are scaled.

Units/Ct — The number of raw counts that will equal 1 scaled engineering unit.
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Chapter 8: BRX Analog I/0 Expansion Modules

=
BX-4UT4DA-3 Universal Temp Input/Analog Output, continued
8. Enable Scaling from WYx to RYx

RYx Min — The minimum value of the engineering units for scaling.

RYx Max — The maximum value of the engineering units for scaling.

WYx Min — The minimum value of the raw counts to scale.

WYx Max — The maximum value of the raw counts to scale.

Counts/VDC — Use these buttons to change the raw scaling to counts or milliamps.

Clamp WYx — If this box is checked, WYx will clamp at the minimum and maximum scaled values.

Setup BX-4UT4DA-3 Module

Module Configuration Name: | BX_4JT4DA_003 Info: | Module Type: BX-4UT4DA-3  Assigned to; BRX Local IO Master ; BRX Local IfO : Slot 4
Analog Inputs 0-3 ] Analog Outputs 0-3 ] Global Settings
Global Settings
Temperature Scale AJC Rejection
+ Fahrenheit (Deg F) (¥ 50/50Hz @75dB
" Celsius (Deg C) (" &0Hz @120dE

(" 5OHz @120dB

9. Temperature Scale

Select Fahrenheit or Celsius.
10. A/C Rejection

The rejection range for the common mode rejection. This is typically set to the AC line frequency at
the installation.

8'108 I BRX User Manual, 4th Edition, Rev. T


https://cdn.automationdirect.com/static/manuals/brxuserm/brxuserm.html

Chapter 8: BRX Analog I/O Expansion Modules

BX-4UT4TD1 Universal Temperature Input/ DC Sinking Output

BX-4UT4TD1

Universal Temperature Input/

DC Sinking Output Expansion Module

4-pt Universal Temperature Input
4-pt DC Sinking Output

BX-RTB10 Terminal Blocks Included.
The BX-RTB10-1 or BX-RTB10-2 can also be used and
purchased separately.

cus CE

Universal Temperature Input Specifications

BX-4UT4TD1
Input Channels 4 Differential
Commons 1
Input Impedance >5MQ

Resolution

24-bit, 0.1°(C or F)
See Data Range Specifications table

All Channel Update Rate

1s max (4 thermocouples enabled)
700ms max (4RTD/NTX/mV enabled)

Sample Duration Time

175ms

Open Circuit Detection Time Within 5s
Maximum Ratings -0.3 Vto +5.3 V, <15mA
Common Mode Range -0.3Vto+53V

Common Mode Rejection

100dB@DC, 130dB@60Hz

Conversion Method

Sigma-Delta, 24-bit

Thermocouple Parameters

Thermocouple Input Ranges

-210° to
-265° to
-265° to
-265° to
-50° to
-50° to

Type J:
Type K:
Type E:
Type N:
Type R:
Type S:

1200°C (—346° to
1372°C (—445° to
1000°C (—445° to
1300°C (—445° to
1768°C (-58° to
1768°C (-58° to
Type B:  40° to 1820°C (104° to 3308°F)
Type T: -265°to 400°C (-445°to 752°F)

2192°F)
2502°F)
1832°F)
2372°F)
3214°F)
3214°F)

Linear Voltage Input Ranges

-31.25t0 31.26 mVDC  -31.25 to 125mVDC

can be

-31.25t062.5mVDC  0to 1.0 VDC
Cold Junction Compensation Automatic
Thermocouple Linearization Automatic
Maximum Inaccuracy—Thermocouple | +(0.2°C + 3% of °C reading)
Maximum Inaccuracy—\Voltage +250uV

E

ZIPLink Wiring Systems.

NOTE: This device does not support

RTD/Thermistor Parameters

IMPORTANT!

A\

Hot-Swapping Information

Note: This device cannot be Hot Swapped.

Input Ranges
(RTD Types)

10, 50, 100, 200, 500, 1000Q Pt
Platinum RTD 0.00385 European Curve:
—-200° to 850°C (-328° to 1562°F)

120Q Ni
N120 Nickel RTD 0.00672 Curve:
-80° to 260°C (-112° to 500°F)

BRX User Manual, 4th Edition, Rev. T

Thermistor Input Ranges

2.252 kQ @ 25°C: -40° to 150°C (-40° to 302°F
3kQ @ 25°C: -40° to 150°C (-40° to 302°F
5kQ @ 25°C: -40° to 150°C (-40° to 302°F

(
(

10k-AN Type 3 @ 25°C: -40° to 150°C (-40° to 302°F

30 kQ @ 25°C: -40° to 150°C (-40° to 302°F

NTC 2.252k, NTC 3k: 10pA

Thermistor Excitation Current NTC 5k, NTC 10k: 5uA
NTC 30k: 1HA
RTD 10, 100, 120, 200: 1mA

RTD Excitation Current RTD 500: 500pA
RTD 1000: 250pA

RTD/Thermistor Linearization Automatic

Maximum Inaccuracy +0.2°C
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|

BX-4UT4TD1 Universal Temperature Input/ DC Sinking Output,
continued

Voltage Sinking Output Specifications

BX-4UT4TD1
Outputs per Module 4
Commons 1
Qutput Type Sinking
Maximum Current per Common 2A
Nominal Voltage 12-24VDC
Operating Voltage Range 5-36VDC
Peak Voltage 36VDC
Minimum Output Current 0.1 mA @ 24VDC
Maximum Output Current 0.5 A per output, no derating over temperature range
Maximum Inrush Current 5A for 50ms
Maximum Leakage Current 10pA
ON Voltage Drop 0.05 VDC
Fuses, Overcurrent Protection N/A
OFF-ON Response <5ms
ON-OFF Response <2ms
Status Indicators Logic Side, Green
Module General Specifications
Weight 98g (3.5 0z)
Heat Dissipation 25W
Backplane Power Consumption 25W
Agency Approvals UL 61010-2 File E185989, Canada and USA
Software Version Required Do-more! Designer 2.7 or later
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BX-4UT4TD1 Universal Temperature Input/ DC Sinking Output, continued

Data Range Specifications

Resolution
Thermocouple Selection Temperature Range
P P g WXn RXn
Type J -210 to 1200 °C
—-346 to 2192 °F
Type K -265 to 1372 °C
-445 to 2502 °F
T B -265 to 1000 °C
-445 to 1832 °F
-50to 1768 °C Degrees x10 (One i -
Type R 58 t0 3214 °F Implied Decimal)' 24-Bit Floating
Type S -50 to 1768 °C
-58 to 3214 °F
Type B 40 to 1820 03
104 to 3308 °F
Type T -265 to 400 °C
—-445 to 752 °F
Voltage Selection Voltage Range WXn? RXn
_ . 0.95 pV per count
31.25 to 31.25 mVDC Bipolar 31.25 mVDC (-32768 to 32767)
_ . 1.9 uV per count
31.25 to 62.5 mVDC Bipolar 62.5 mVDC (-16384 to 32767)
3.8 1V per count User Scaled
-31.25 to 125 mVDC Bipolar 125 mVDC (-8192 to 32767)
. 30.5 pV per count
010 1.0 VDC Unipolar 1.0 VDC (0 to 32767)
RTD Selection Temperature Range WXn RXn
10, 50, 100, 200, 500, 1000Q Pt -200 to 850 °C
Platinum RTD 0.00385 European Curve -328 to 1562 °F Degrees x10 (One . .
- . ; ) 24-Bit Floating'
120Q Ni -80 to 260 °C Implied Decimal)
N120 Nickel RTD 0.00672 Curve -112 to 500 °F
Thermistor Selection Temperature Range WXn RXn
Thermistor 2.252 kQ @25°C
Thermistor 3kQ @25°C
Thermistor 5kQ @25°C ~40to 150 °C Degrees x10 (One |, gt Floating?
-40 to 302 °F Implied Decimal)
Thermistor 10k-AN Type 3 @25°C
Thermistor 30kQ @25°C

1. Temperatures reported in rounded integer to WXn and as scaled floating point 24bits resolution to RXn.
2. Raw Counts = -32768 to 32767.
3. Max value displayed in WXn is 32767. RXn will display the full range of 3308.0.

The module reserves the first 8 bits of unused contiguous space in the X register, aligned to an 8-bit word
boundary, for status reporting. Error flags for this module are laid out within its status register space as
described in the table below.

Error Flag Specifications
MSB LSB

1st Byte of unused X Registers

Module Status Channel 4 Channel 4 Channel 3 Channel 3 Channel 2 Channel 2 Channel 1 Channel 1
Burnout Out of Range Burnout Out of Range Burnout Out of Range Burnout Out of Range
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Chapter 8: BRX Analog I/0 Expansion Modules

BX-4UT4TD1 Universal Temperature Input/ DC Sinking Output,

continued
| INTERNAL
| MODULE CIRCUITRY

1C
0A CHO
0B INPUT
1A

CH1
1B INPUT
1C
2A

CH2
2B INPUT
3A

CH3
3B INPUT
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q LOAD

LOAD

< LOAD

111K

®)]®)|®|®|®

LOAD

nC
0
1

Resistive and Thermistor Sensors

-

.

—3&{ NC The fourth wire of a 4-wire RTD is not connected.

2-wire RTD's or Thermistors . A
(o8
@ ( ( @ nA
\ _I v @] nB
s @ n+1A
@ (\ _(3 ; @ n+1B
_ J
(" 3 or 4 wire RTD's h
e ©
( ]T @ nA
% nB
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Chapter 8: BRX Analog I/O Expansion Modules
i

BX-4UT4TD1 Universal Temperature Input/ DC Sinking Output, continued

Mixed Resistive and Thermocouple Sensors Thermocouple and Voltage Sensors
4 N\
( 3-wire RTDs ) Ungrounded/Shielded Thermocouple
/’ "‘/ @
@ nA
D |
@ nB =
— Grounded/Shielded Thermocouple TC-
Ny 7\ +
Ungrounded/Shielded ‘ n+1A
Thermocouple TC+ n+1B

T TC- nA
L NOTE: Thermocouple extension wire and proper thermocouple

- — J terminal blocks must be used to extend thermocouples.
e N AutomationDirect thermocouple wire is recommended.
Ungrounded/Shielded Ve ~N
Thermocouple AC or DC T .
ransmitter Power Supply
nA
+ -
nB - TC+
4-wire @& nA
Voltage ( ( TC-
Transmitter \_ — @ nB
L
[ @ A =
& TC+
\19 L k Load Cell Z n+1A
b3 or
@ n+1B Strain Gauge TC- n+1B
I_ + = L
g - J =
ACorDCF Excitation Power Supply
Notes for maximum accuracy: - J
1. All wires to an RTD must be equal length and type. - ~
Refer to RTD manufacturer’'s recommendations.
< i, @] c
2. Do not use cable shield as sensing wire. % Voltage Divider .
3. When applicable, connect shield to
RTD common only, otherwise connect nA
to module common only.
Do not connect shield to both ends. nB
4. Jumper unused inputs. -

NOTE: Shield should be

TC+
connected only at one end, to For maximum acouracy:
ground at the source device. Jumper unused inputs. | TC-

NOTE: With grounded thermocouples, take precautions to prevent having a voltage potential between
thermocouple tips. A voltage of 1.25V or greater between tips will skew measurements.
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Chapter 8: BRX Analog I/0 Expansion Modules
=

BX-4UT4TD1 Universal Temperature Input/ DC Sinking Output,
continued

Software Setup

After the module is installed, open the Do-more! Designer programming software, connect to the BRX MPU
and open the Configure Module dialog as described at the beginning of this chapter.

Setup BX-4UTATD1 Module

Medule Configuration Name: | SRSEELEII0E BT} Info: | Module Type: BX-4UT4TD1 Assigned to: BRX Local 1/0 Master : BRX Local IO : Slot 5
Analog Inputs 0-3 ] Global Settings ]

Analog Input 0

Disabled
*Click to Setup®

1. Analog Input x

Button — Click the button to set up the channel.

Set Analog Input O (WX21) Mode *

[+ Enable Channel

Channel Type Probe/Range

RTD - 3/4 wire Type K

RTD - 2 wire Type E

Thermistor Type M

Voltage Type R
Type S
Type T
Type B

Apply to Current Channel

Apply to All Channels |

Cancel |

2. Set Analog Input x
Enable Channel — Check the box to enable this channel.
Channel Type — Select the type of device for this channel. This can be different for each channel.
Probe/Range — Select the style of device for this channel.
Apply to Current Channel — Apply these settings to just this one channel.
Apply to All Channels — Apply these settings to every channel on the card.
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Chapter 8: BRX Analog I/O Expansion Modules
i

Cancel — Make no changes and leave this dialog.

BX-4UT4TD1 Universal Temperature Input/ DC Sinking Output, continued

Setup BA-4UTATDN Module

Module Configuration Mame: | BY_4UT4TD1_004 Infa: | Module Type: BX-4UT4TD1  Assigned to: BRX Local IO Master : BRX Local 1/0 : Slot 5

Analog Inputs 0-3 ] Global Settings

Analog Input 0 WX21
T | Range: -346 - 2192
ermocouple ) .
Type ) Units/Ct: 1DegF

Out of Range: X48

Filter Time: W Burn Out: X43
RX21
Time is in seconds, Range: -346.00 - 2192,00
Enter 0 to disable.

3. WXx
Range — The temperature in whole degrees for the selected channel on the module.
Units/Ct — The amount of temperature change that will equal 1 raw count.

Out of Range — The input register that, when On, will indicate that the input is outside of the range
selected.

Burn Out — If burn out is enabled, this register will be On when the loop is broken.
4. RXx

Range — 'The floating point value of the channel temperature.

Setup BX-4UTATDT Moedule

Module Configuration Mame: | BY_4UT4TD1_004 Infa: | Module Type: BX-4UT4TD1  Assigned to: BRX Local IO Master : BRX Local If0 : Slot 5

Analog Inputs 0-3 ] Global Settings

Global Settings

Temperature Scale AfC Rejection
{* Fahrenheit (Deg F) (¥ 50/60Hz @75dB
(" Celsius (Deg C) (" &0Hz @120dB

(" BOHz @120dB

5. Temperature Scale

Select Fahrenheit or Celsius.
6. A/C Rejection

The rejection range for the common mode rejection. This is typically set to the AC line frequency at
the installation.
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Chapter 8: BRX Analog I/0 Expansion Modules

BX-4UT4TD2 Universal Temperature Input/ DC Sourcing Output

BX-4UT4TD2

Universal Temperature Input/

DC Sourcing Output Expansion Module
4-pt Universal Temperature Input

4-pt DC Sourcing Output

BX-RTB10 Terminal Blocks Included.
The BX-RTB10-1 or BX-RTB10-2 can also be used and can be
purchased separately.

cus CE

Universal Temperature Input Specifications

BX-4UT4TD2
Input Channels 4 Differential
Commons 1
Input Impedance >5MQ

Resolution

24-bit, 0.1°(C or F)
See Data Range Specifications table

All Channel Update Rate

1s max (4 thermocouples enabled)
700ms max (4RTD/NTX/mV enabled)

Sample Duration Time

175ms

Open Circuit Detection Time Within 5s
Maximum Ratings -0.3 Vto +5.3V, <15mA
Common Mode Range -0.3Vto+53V

Common Mode Rejection

100dB@DC, 130dB@60Hz

Conversion Method

Sigma-Delta, 24-bit

Thermocouple Parameters

Thermocouple Input Ranges

Type J: -210°to 1200°C (-346°to 2192°F)
Type K: -265° to 1372°C (—-445° to 2502°F)
Type E: -265° to 1000°C (—-445° to 1832°F)
Type N: -265° to 1300°C (—-445° to 2372°F)
Type R: -50°to 1768°C (-58° to 3214°F)
Type S: -50°to 1768°C (-58° to 3214°F)
Type B:  40° to 1820°C (104° to 3308°F)
Type T: -265°to 400°C (-445°to 752°F)

Linear Voltage Input Ranges

-31.25t0 31.25 mVDC -31.25 to 126mVDC

-31.25t062.5mVDC  0to 1.0 VDC
Cold Junction Compensation Automatic
Thermocouple Linearization Automatic
Maximum Inaccuracy—Thermocouple | £(0.2°C + 3% of °C reading)
Maximum Inaccuracy—\Voltage +250uV

‘E NOTE: This device does not support
ZIPLink Wiring Systems.

RTD/Thermistor Parameters

IMPORTANT!

Hot-Swapping Information

& Note: This device cannot be Hot Swapped.

Input Ranges
(RTD Types)

10, 50, 100, 200, 500, 1000Q Pt
Platinum RTD 0.00385 European Curve:

—200° to 850°C (—328° to 1562°F)

120Q Ni
N120 Nickel RTD 0.00672 Curve:
-80° to 260°C (-112° to 500°F)

Thermistor Input Ranges

2.252 kQ @ 25°C: -40° to 150°C (-40° to 302°F)
3kQ @ 25°C: -40° to 150°C (~40° to 302°F)
5kQ @ 25°C: —40° to 150°C (~40° to 302°F)

10k-AN Type 3 @ 25°C: -40° to 150°C (~40° to 302°F)
30 kQ @ 25°C: ~40° to 150°C (~40° to 302°F)

Thermistor Excitation Current

NTC 2.252k, NTC 3k: 10pA
NTC 5k, NTC 10k:  5pA

NTC 30k: 1pA
RTD 10, 100, 120, 200: 1mA
RTD Excitation Current RTD 500: 500upA
RTD 1000: 250pA
RTD/Thermistor Linearization Automatic
Maximum Inaccuracy +0.2°C
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Chapter 8: BRX Analog I/O Expansion Modules

BX-4UT4TD2 Universal Temperature Input/ DC Sourcing Output, continued

Voltage Sourcing Output Specifications

BX-4UT4TD2
Outputs per Module 4
Commons 1
Output Type Sourcing
Maximum Current per Common 2A
Nominal Voltage 12-24VDC
Operating Voltage Range 5-36VDC
Peak Voltage 36VDC

Minimum Output Current

0.1 mA @ 24vVDC

Maximum Output Current

0.5 A per output, no derating over temperature range

Maximum Inrush Current

5A for 50ms

Maximum Leakage Current 10pA

ON Voltage Drop 0.05 VDC
Fuses, Overcurrent Protection N/A
OFF-ON Response <5ms
ON-OFF Response <2ms

Status Indicators

Logic Side, Green

Module General Specifications

Weight 989 (3.5 0z)
Heat Dissipation 23W
Backplane Power Consumption 25W

Agency Approvals

UL 61010-2 File E185989, Canada and USA

Software Version Required

Do-more! Designer 2.7 or later

BRX User Manual, 4th Edition, Rev. T
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|

BX-4UT4TD2 Universal Temperature Input/ DC Sourcing Output, continued

Data Range Specifications

Resolution
Thermocouple Selection Temperature Range
p P 9 WXn RXn
Type J -210 to 1200 °C
—-346 to 2192 °F
Type K -265 to 1372 °C
-445 to 2502 °F
e 2 -265 to 1000 °C
-445 to 1832 °F
-50to 1768 °C Degrees x10 (One i -
Type R _58 t0 3214 °F Implied Decimal)' 24-Bit Floating
Type S -50 to 1768 °C
-58 to 3214 °F
Type B 40 to 1820 C3
104 to 3308 °F
Type T -265 to 400 °C
-445 to 752 °F
Voltage Selection Voltage Range WXn? RXn
- . 0.95 pV per count
31.25 to 31.25 mVDC Bipolar 31.25 mVDC (-32768 to 32767)
_ . 1.9 pV per count
31.25 to 62.5 mVDC Bipolar 62.5 mVDC (~16384 to 32767)
3.8 4V per count User Scaled
-31.25 to 125 mVDC Bipolar 125 mVDC (-8192 to 32767)
) 30.5 pV per count
0to0 1.0 VDC Unipolar 1.0 VDC (0 to 32767)
RTD Selection Temperature Range WXn RXn
10, 50, 100, 200, 500, 1000Q Pt -200 to 850 °C
Platinum RTD 0.00385 European Curve -328 to 1562 °F Degrees x10 (One ) .
- . .\, | 24-Bit Floating'
120Q Ni -80 to 260 °C Implied Decimal)
N120 Nickel RTD 0.00672 Curve -112 to 500 °F
Thermistor Selection Temperature Range WXn RXn
Thermistor 2.252 kQ @25°C
Thermistor 3kQ @25°C
Thermistor 5kQ @25°C —401to 150 °C Degrees x10 (One | gt Floating?
-40 to 302 °F Implied Decimal)
Thermistor 10k-AN Type 3 @25°C
Thermistor 30kQ @25°C

1. Temperatures reported in rounded integer to WXn and as scaled floating point 24bits resolution to RXn.
2. Raw Counts = -32768 to 32767.
3. Max value displayed in WXn is 32767. RXn will display the full range of 3308.0.

The module reserves the first 8 bits of unused contiguous space in the X register, aligned to an 8-bit word
boundary, for status reporting. Error flags for this module are laid out within its status register space as
described in the table below.

Error Flag Specifications
MSB LSB

1st Byte of unused X Registers

Module Status Channel 4 Channel 4 Channel 3 Channel 3 Channel 2 Channel 2 Channel 1 Channel 1
Burnout Out of Range Burnout Out of Range Burnout Out of Range Burnout Out of Range
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i

BX-4UT4TD2 Universal Temperature Input/ DC Sourcing Output, continued

| INTERNAL
| MODULE CIRCUITRY
1C '
Hle
0A
08 R
1A
1B EI@ CHA1 -
1C % Al Sourcing Output
Hle
2A .
2B EI@ CH2 _|}—<{\P‘ nC
E@ INPUT
22 Ha +{romH(50) | 0
38 E@ INPUT
r—{ToRD}-

]
[0}

t—{LoAb
—{LoAD

®)]®|®|®|@

Resistive and Thermistor Sensors

- - e BEREER

(" 2-wire RTD's or Thermistors h
@d
v ( ( @ nA
\ _I \vj @} nB
[ A @ n+1A
@ (\ _(3 ; (@) n+1B
\_ — J
(" 3 or 4 wire RTD's h
1 ¢
@( .
nB
T
- [ N
< n+1A
&
&| n+1B
E A
——3 NC The fourth wire of a 4-wire RTD is not connected.
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Chapter 8: BRX Analog I/0 Expansion Modules
=

BX-4UT4TD2 Universal Temperature Input/ DC Sourcing Output, continued

Mixed Resistive and Thermocouple Sensors Thermocouple and Voltage Sensors
~N
( 3-wire RTDs ) Ungrounded/Shielded Thermocouple
/’_"/ € )
@ nA
@ nB =
T Grounded/Shielded Thermocouple TC-

— n+1A
Ungrounded/Shielded ‘
Thermocouple TC+ n+1B

~ TC- nA
L NOTE: Thermocouple extension wire and proper thermocouple

- — J terminal blocks must be used to extend thermocouples.
e N AutomationDirect thermocouple wire is recommended.
Ungrounded/Shielded Ve ~N
Thermocouple AC or DC T i
ransmitter Power Supply
nA
-
nB - TC+
4-wire @& nA
Voltage ( ( TC-
Transmitter \_ — @ nB
L
[ | S n+1A =
& TC+
\;9 Load Cell Z n+1A
b3 or
@ n+1B Strain Gauge TC- n+1B
I_ + = L
& - J =
ACorDCI Excitation Power Supply
Notes for maximum accuracy: \ J
1. All wires to an RTD must be equal length and type. - ~
Refer to RTD manufacturer’s recommendations. < . c
2. Do not use cable shield as sensing wire. §§ Voltage Divider T+ . .
3. When applicable, connect shield to @ nA
RTD common only, otherwise connect nA 2 ( ( _
to module common only. 1C @) nB
Do not connect shield to both ends. _L X
nB = =
4. Jumper unused inputs. - J

NOTE: Shield should be

TC+ .:
connected only at one end, to For maximum acouracy:
4 J d inputs. -
ground at the source device. umper unused inputs. | TC

‘E NOTE: With grounded thermocouples, take precautions to prevent having a voltage potential between
thermocouple tips. A voltage of 1.25'V or greater between tips will skew measurements.
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BX-4UT4TD2 Universal Temperature Input/ DC Sourcing Output, continued
Software Setup

After the module is installed, open the Do-more! Designer programming software, connect to the BRX MPU
and open the Configure Module dialog as described at the beginning of this chapter.
Setup BX-3UT4TDZ Medule

Module Configuration Name: | ESGEELEINMNE Infa: |Mu:u:|u|e Type: BX-3UT4TD2  Assigned to: BRX Local IO Master : BRX Local IjO : Slot 6
Analog Inputs 0-3 ] Global Settings l

Analog Input 0

Dizabled
*Click to Setup™

1. Analog Input x

Button — Click the button to set up the channel.

Set Analeg Input 0 (WX23) Mode >

[v Enable Channel

Channel Type Probe Range

RTD - 3/4 wire Type K

RTD - 2 wire Type E

Thermistor Type M

Voltage Type R
Type 5
Type T
Type B

Apply to Current Channel

Apply to All Channels |

Cancel |

2. Set Analog Input x
Enable Channel — Check the box to enable this channel.
Channel Type — Select the type of device for this channel. This can be different for each channel.
Probe/Range — Select the style of device for this channel.
Apply to Current Channel — Apply these settings to just this one channel.
Apply to All Channels — Apply these settings to every channel on the card.

Cancel — Make no changes and leave this dialog.
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Chapter 8: BRX Analog I/0 Expansion Modules

BX-4UT4TD2 Universal Temperature Input/ DC Sourcing Output, continued

Setup BX-3UT4TD2 Module

Module Configuration Name: | BY_4JT4TD2_006 Info: | Module Type: BX-3UT4TD2  Assigned to: BRX Local IO Master : BRX Local IfO : Slot &

. Analog Inputs 0-3 ] Global Settings

WX25

Range: -346 - 2192
UnitsfCt: 1DegF

COut of Range: X56

Burn Qut: X57

RX25

Range: -346.00 - 2192.00

Analog Input 0

Thermocouple
Type ]
Filter Time: | 0.00

Time ig in seconds.
Enter 0 to disable.

3. WXx
Range — 'The temperature in whole degrees for the selected channel on the module.
Units/Ct — The amount of temperature change that will equal 1 raw count.

Out of Range — The input register that, when On, will indicate that the input is outside of the range
selected.

Burn Out — If burn out is enabled, this register will be On when the loop is broken.
4. RXx

Range — The floating point value of the channel temperature.

Setup BX-3UT4TD2 Moedule

Module Configuration Name: | BX_4UT4TDZ_006 Info: | Module Type: BX-3UT4TD2  Assigned to: BRX Local I/0 Master : BRX Local IO : Slot 6

Analog Inputs 0-3 ] Global Settings

Global Settings

Temperature Scale
(¥ Fahrenheit (Deq F)

(" Celsius (Deg C)

A/C Rejection
{* 50/50Hz @75dB

" 60Hz @120dB

(" 50Hz @120dB

5. Temperature Scale

Select Fahrenheit or Celsius.
6. A/C Rejection

The rejection range for the common mode rejection. This is typically set to the AC line frequency at
the installation.
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Chapter 8: BRX Analog I/O Expansion Modules

BX-4UT4TR Universal Temperature Input/ Relay Output

BX-4UT4TR

Universal Temperature Input/
Relay Output Expansion Module
4-pt Universal Temperature Input
4-pt Relay Form A (SPST) Output

BX-RTB10 Terminal Blocks Included.
The BX-RTB10-1 or BX-RTB10-2 can also be used and
purchased separately.

cus CE

Universal Temperature Input Specifications

BX-4UT4TR
Input Channels 4 Differential
Commons 1
Input Impedance >5MQ

Resolution

24-bit, 0.1°(C or F)
See Data Range Specifications table

All Channel Update Rate

1s max (4 thermocouples enabled)
700ms max (4RTD/NTX/mV enabled)

Sample Duration Time

175ms

Open Circuit Detection Time Within 5s
Maximum Ratings -0.3 Vto +5.3 V, <15mA
Common Mode Range -0.3Vto+53V

Common Mode Rejection

100dB@DC, 130dB@60Hz

Conversion Method

Sigma-Delta, 24-bit

Thermocouple Parameters

Thermocouple Input Ranges

-210° to
-265° to
-265° to
-265° to
-50° to
-50° to

Type J:
Type K:
Type E:
Type N:
Type R:
Type S:

1200°C (—346° to
1372°C (—445° to
1000°C (—445° to
1300°C (—445° to
1768°C (-58° to
1768°C (-58° to
Type B:  40° to 1820°C (104° to 3308°F)
Type T: -265°to 400°C (-445°to 752°F)

2192°F)
2502°F)
1832°F)
2372°F)
3214°F)
3214°F)

Linear Voltage Input Ranges

-31.25t0 31.26 mVDC  -31.25 to 125mVDC

can be

-31.25t062.5mVDC  0to 1.0 VDC
Cold Junction Compensation Automatic
Thermocouple Linearization Automatic
Maximum Inaccuracy—Thermocouple | +(0.2°C + 3% of °C reading)
Maximum Inaccuracy—\Voltage +250uV

E

ZIPLink Wiring Systems.

NOTE: This device does not support

RTD/Thermistor Parameters

IMPORTANT!

A\

Hot-Swapping Information

Note: This device cannot be Hot Swapped.

Input Ranges
(RTD Types)

10, 50, 100, 200, 500, 1000Q Pt
Platinum RTD 0.00385 European Curve:
—-200° to 850°C (-328° to 1562°F)

120Q Ni
N120 Nickel RTD 0.00672 Curve:
-80° to 260°C (-112° to 500°F)

BRX User Manual, 4th Edition, Rev. T

Thermistor Input Ranges

2.252 kQ @ 25°C: -40° to 150°C (-40° to 302°F
3kQ @ 25°C: -40° to 150°C (-40° to 302°F
5kQ @ 25°C: -40° to 150°C (-40° to 302°F

(
(

10k-AN Type 3 @ 25°C: -40° to 150°C (-40° to 302°F

30 kQ @ 25°C: -40° to 150°C (-40° to 302°F

NTC 2.252k, NTC 3k: 10pA

Thermistor Excitation Current NTC 5k, NTC 10k: 5uA
NTC 30k: 1HA
RTD 10, 100, 120, 200: 1mA

RTD Excitation Current RTD 500: 500pA
RTD 1000: 250pA

RTD/Thermistor Linearization Automatic

Maximum Inaccuracy +0.2°C
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BX-4UT4TR Universal Temperature Input/ Relay Output, continued

Voltage Relay Output Specifications

BX-4UT4TR

Outputs per Module 4
Commons
Maximum Current per Common 8A
Nominal Voltage 5-48VDC, 24-240VAC
Operating Voltage Range 5-60VDC, 18-264VAC
Peak Voltage 60VDC, 264VAC
Minimum Output Current 0.1 mA @ 24VDC
Maximum Output Current 2A
Maximum Inrush Current 5A for 50ms
Maximum Leakage Current 1uA
ON Voltage Drop 0.2 V maximum
Fuses, Overcurrent Protection N/A
OFF-ON Response <10ms
ON-OFF Response <10ms
Relay Cycle Life

Mechanical Endurance 5 Million Operations

Electrical Endurance 120,000 Operations
Status Indicators Logic Side, Green
Module General Specifications
Weight 98g (3.5 02)
Heat Dissipation 3.6 W
Backplane Power Consumption 25W
Agency Approvals UL 61010-2 File E185989, Canada and USA
Software Version Required Do-more! Designer 2.7 or later
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BX-4UT4TR Universal Temperature Input/ Relay Output, continued

Data Range Specifications

Resolution
Thermocouple Selection Temperature Range
P P g WXn RXn
Type J -210 to 1200 °C
—-346 to 2192 °F
Type K -265 to 1372 °C
-445 to 2502 °F
T B -265 to 1000 °C
-445 to 1832 °F
-50to 1768 °C Degrees x10 (One i -
Type R 58 t0 3214 °F Implied Decimal)' 24-Bit Floating
Type S -50 to 1768 °C
-58 to 3214 °F
Type B 40 to 1820 03
104 to 3308 °F
Type T -265 to 400 °C
—-445 to 752 °F
Voltage Selection Voltage Range WXn? RXn
_ . 0.95 pV per count
31.25 to 31.25 mVDC Bipolar 31.25 mVDC (-32768 to 32767)
_ . 1.9 uV per count
31.25 to 62.5 mVDC Bipolar 62.5 mVDC (-16384 to 32767)
3.8 1V per count User Scaled
-31.25 to 125 mVDC Bipolar 125 mVDC (-8192 to 32767)
. 30.5 pV per count
010 1.0 VDC Unipolar 1.0 VDC (0 to 32767)
RTD Selection Temperature Range WXn RXn
10, 50, 100, 200, 500, 1000Q Pt -200 to 850 °C
Platinum RTD 0.00385 European Curve -328 to 1562 °F Degrees x10 (One . .
- . ; ) 24-Bit Floating'
120Q Ni -80 to 260 °C Implied Decimal)
N120 Nickel RTD 0.00672 Curve -112 to 500 °F
Thermistor Selection Temperature Range WXn RXn
Thermistor 2.252 kQ @25°C
Thermistor 3kQ @25°C
Thermistor 5kQ @25°C ~40to 150 °C Degrees x10 (One |, gt Floating?
-40 to 302 °F Implied Decimal)
Thermistor 10k-AN Type 3 @25°C
Thermistor 30kQ @25°C

1. Temperatures reported in rounded integer to WXn and as scaled floating point 24bits resolution to RXn.
2. Raw Counts = -32768 to 32767.
3. Max value displayed in WXn is 32767. RXn will display the full range of 3308.0.

The module reserves the first 8 bits of unused contiguous space in the X register, aligned to an 8-bit word
boundary, for status reporting. Error flags for this module are laid out within its status register space as
described in the table below.

Error Flag Specifications
MSB LSB

1st Byte of unused X Registers

Module Status Channel 4 Channel 4 Channel 3 Channel 3 Channel 2 Channel 2 Channel 1 Channel 1
Burnout Out of Range Burnout Out of Range Burnout Out of Range Burnout Out of Range
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BX-4UT4TR Universal Temperature Input/ Relay Output, continued
| INTERNAL
| MODULE CIRCUITRY

L
oe o
A TS
-
INPUT Relay Output
s
2A
xi2 = e D 1jne
3A
s & () 0
—mom(30)| 1Y
1=
a8 (o }—{(}0) | 2
HSl—" «—
Hel— +— —{om}(30)| 3
BHel— —
Lle)
Le)
Resistive and Thermistor Sensors
(" 2-wire RTD's or Thermistors A
|
| v (7\ @]nA
S @na
(’i(’\ @ n+1A
\ \— @]nHB
\_ = Y,
(" 3 or 4 wire RTD's h

—
o [T

——3&{ NC The fourth wire of a 4-wire RTD is not connected.
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BX-4UT4TR Universal Temperature Input/ Relay Output, continued

Mixed Resistive and Thermocouple Sensors Thermocouple and Voltage Sensors
4 A
( 3-wire RTDs ) Ungrounded/Shielded Thermocouple
1 -
@ nA
D |
@ nB =
— Grounded/Shielded Thermocouple TC-
N 7\ +
Ungrounded/Shielded ‘ n+1A
Thermocouple TC+ n+1B

7 TC- nA
L NOTE: Thermocouple extension wire and proper thermocouple

g — J terminal blocks must be used to extend thermocouples.
pl
e N AutomationDirect thermocouple wire is recommended.
Ungrounded/Shielded Ve ~N
Thermocouple .
AC orDC
nA Transmitter Power Supply
+ -
nB - TC+
4-wire @& nA
Voltage ( ( TC-
Transmitter \_ \— @nB
L
[ | @ 1A =
TC+
\9 ( k Load Cell 7~ TC n+1A
@ n+1B Strain Gauge TC- n+1B
I_ + = L
_ - J =
ACorDCF Excitation Power Supply
Notes for maximum accuracy: N /
1. All wires to an RTD must be equal length and type. Ve ~N
Refer to RTD manufacturer’s recommendations. < -
) - ) % Voltage Divider
2. Do not use cable shield as sensing wire. s
3. When applicable, connect shield to <
RTD common only, otherwise connect nA s -
to module common only. N
Do not connect shield to both ends.
nB
4. Jumper unused inputs. \ J

i TC+
NOTE: Shield should be : . |:=
connected only at one end, to For maximum accuracy:

ground at the source device. Jumper unused inputs. | TC-

‘E NOTE: With grounded thermocouples, take precautions to prevent having a voltage potential between
thermocouple tips. A voltage of 1.25 'V or greater between tips will skew measurements.
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BX-4UT4TR Universal Temperature Input/ Relay Output, continued
Software Setup

After the module is installed, open the Do-more! Designer programming software, connect to the BRX MPU

and open the Configure Module dialog as described at the beginning of this chapter.
Setup BX-4UTATR Module

Module Configuration Name: | ESEEIEIIENY Infa: | Module Type: BX-4UT4TR.  Assigned to: BRX Local IO Master : BRX Local IfO : Slot 7
Analog Inputs 0-3 ] Global Settings ]

Analog Input 0

Disabled
*Click to Setup™®

1. Analog Input x

Button — Click the button to set up the channel.

Set Analog Input 0 (WX29) Mode X

[+ Enable Channel

Channel Type Probe/Range

RTD - 3/4 wire Type K

RTD - 2 wire Type E

Thermistor Type M

Voltage Type R
Type S
Type T
Type B

Apply to Current Channel |

Apply to All Channels |

Cancel |

2. Set Analog Input x
Enable Channel — Check the box to enable this channel.
Channel Type — Select the type of device for this channel. This can be different for each channel.
Probe/Range — Select the style of device for this channel.
Apply to Current Channel — Apply these settings to just this one channel.
Apply to All Channels — Apply these settings to every channel on the card.

Cancel — Make no changes and leave this dialog.
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BX-4UT4TR Universal Temperature Input/ Relay Output, continued

Setup BX-4UT4TR Module

Module Configuration Name: | BY_4UT4TR_007 Infa: | Module Type: BX-4UT4TR  Assigned to: BRX Local 10 Master : BRX Local 1/0 : Slot 7

Analog Inputs 0-3 ] Global Settings

Analog Input 0 Wx29

Range: -346 - 2192
Units/Ct: 1DegF
COut of Range: X564

Filter Time: W Burn Out: X63
R¥29
Time s in seconds, Range: -346,00 - 2192.00
Enter 0 to disable,

Thermocouple
Type 1

3. WXx

Range — The temperature in whole degrees for the selected channel on the module.
Units/Ct — The amount of temperature change that will equal 1 raw count.

Out of Range — The input register that, when On, will indicate that the input is outside of the range
selected.

Burn Out — If burn out is enabled, this register will be On when the loop is broken.
4. RXx
Range — The floating point value of the channel temperature.

Setup BX-4UT4TR Module

Module Configuration Name: | B¥_4JT4TR._007 Info: | Module Type: BX-4UT4TR.  Assigned to: BRX Local I/O Master : BRX Local IO : Slot 7

Analog Inputs 0-3 ] Global Settings

Global Settings

Temperature Scale AJC Rejection
{* Fahrenheit (Deg F) {* 50/50Hz @75dE
(" Celsius (Deg C) (" BOHz @120dB

(" 50Hz @120dB

5. Temperature Scale

Select Fahrenheit or Celsius.
6. A/C Rejection

The rejection range for the common mode rejection. This is typically set to the AC line frequency at

the installation.
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