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Chapter 1 Overview

Banner's DXMR50-LB Programmable Logic Block consolidates data from multiple sources to provide local data processing
and logic functionality to solve applications independent of a higher-level control system.

The DXMR50-LB has two input ports, a programming port, and an output port. Data is collected into the internal logic
controller to facilitate edge processing.

The programming port is a male M12 connection that also provides common power and ground to all M12 Modbus ports. Use
the programming port and the BWA-UCT-900 adapter cable to connect to a PC to use the DXMR50 Configuration Software to
configure the device.

DXMR50-LB input and output ports

Input port 1 Port 0

Input port 2 Output port

Program the DXMR50-LB's logic controller using action rules and the DXMR50 Configuration Software.

» Thresholds (IF/THEN/ELSE) with timers, minimum on/off time

» Math/logic rules (arithmetic and bitwise operators)

» Control logic (logical operators and SR/T/D/JK flip-flops)

» Copy and decoding rules

» Trending (multiple averaging filters)

» Tracking (counts, on/off times)

» Delays (On Delay, Off Delay, On One-Shot, Off One-Shot, Pulse Stretch On, Pulse Stretch Off, Totalizer On, Totalizer
Off)

» Scalers

DXMRS50-LB-2M Models

Series Style Inputs Outputs
DXMR50 - LB - 2m - 2P
LB = Logic block 2M = Input Port 1 and 2: Modbus RS-485 2P = Pin 2: Discrete PNP, Pin 4: Discrete PNP

Pl = Pin 2: Analog (4-20 mA), Pin 4: Discrete PNP
PU = Pin 2: Analog (0-10 V DC), Pin 4: Discrete PNP

DXMR50-LB-2M Ports
Port 2P Model Pl Model PU Model
Pin 1 and 3: Power
Port 0/Power
RTU server for configuration and register access
Continued on page 4
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DXMR50-LB Programmable Logic Block Configuration Software Overview
Continued from page 3
Port 2P Model Pl Model PU Model
Pin 1 and 3: Power
Input Port 1
Pin 2: Modbus RS-485 (+)
Input Port 2
Pin 4: Modbus RS-485 (-)
Pin 2: Discrete PNP Pin 2: Analog (4-20 mA) Pin 2: Analog (0-10 V)
Output Port
Pin 4: Discrete PNP Pin 4: Discrete PNP Pin 4: Discrete PNP
Series Style Inputs Outputs
DXMR50 - — 2PA -
"B =Logicblock ' 2PA = Input Port 1 and 2: ""2P = Pin 2: Discrete PNP, Pin 4: Discrete PNP ‘
Pin 2: Analog (selectable 0-10 V DC or 4-20 mA) Pl = Pin 2: Analog (4-20 mA), Pin 4: Discrete PNP
Pin4: Discrele PNP PU = Pin 2: Analog (0-10 V DC), Pin 4: Discrete PNP
DXMR50-LB-2PA Ports
Port 2P Model Pl Model PU Model
Pin 1 and 3: Power
Port 0/Power
RTU server for configuration and register access
Pin 1 and 3: Power
Input Port 1
Pin 2: Analog (selectable 0-10 V or 4-20 mA)
Input Port 2
Pin 4: Discrete PNP
Pin 2: Discrete PNP Pin 2: Analog (4-20 mA) Pin 2: Analog (0-10 V)
Output Port
Pin 4: Discrete PNP Pin 4: Discrete PNP Pin 4: Discrete PNP
Series Style Inputs Outputs
DXMR50 — — MPA -
[
"B = Logicblock ' MPA = Input Port 1: Modbus RS-485 "™ 2P = Pin 2: Discrete PNP, Pin 4: Discrete PNP ‘
Input Port 2: Discrete PNP and Analog (selectable 0-10 V or 4-20 mA) pj = pin 2: Analog (4-20 mA), Pin 4: Discrete PNP
PU = Pin 2: Analog (0-10 V DC), Pin 4: Discrete PNP
DXMR50-LB-MPA Ports
Port 2P Model Pl Model PU Model
Pin 1 and 3: Power
Port 0/Power
RTU server for configuration and register access
Pin 1 and 3: Power
Input Port 1 Pin 2: Modbus RS-485 (+)
Pin 4: Modbus RS-485 (-)
Pin 1 and 3: Power
Input Port 2 Pin 2: Analog (selectable 0-10 V DC or 4-20 mA)
Pin 4: Discrete PNP
Continued on page 5
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Overview DXMRS50-LB Programmable Logic Block Configuration Software

Continued from page 4

Port 2P Model Pl Model PU Model
Pin 2: Discrete PNP Pin 2: Analog (4-20 mA) Pin 2: Analog (0-10 V)
Output Port
Pin 4: Discrete PNP Pin 4: Discrete PNP Pin 4: Discrete PNP
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Chapter 2 Configuration Instructions

Register Flow

The DXMR50-LB register data flows through the local registers, which are data storage elements within the processor. Use
the DXMRS50-LB Logic Block Configuration Software to program the controller to move register data from the data store
registers to the 1/O ports.

The DXMR50-LB moves and manipulates data using an on-board collection of uint32 registers referred to as data stores.
Each DXMR50-LB model has 20 general-purpose data stores that can be used in tandem with action rules to transform data
and achieve a wide range of logic operations.

Device-specific input and output data stores are also defined for each DXMR50-LB model; the logic established using action
rules should accept data from the input data store(s) and ultimately place the results in the output data store(s).

Input/output data stores
BB Rrs0 Configuration Software

File Traic DXM Help Selected Model: DXMR50-LB-2PA-2P (1/0)

i Data Name Constant Value Counter Rate Used in Read Rules Used in Write Rules Used in Action Rules 1D
Starting

Cenfiguration PNP Discrete Out 1 Yes

PNP Discrete Out 2 Yes

Data Stores PNP Discrete In 1

PNP Discrete In 2
Action Rules

Analog 4-20mA in 1

Analog 4-20mA In 2

1/0 Configuration

Dala Store 1

Data Store 2

Data Store 3

Data Store 4

Dala Store 5

Data Store 6

Data Store 7

Data Store 8

Data Store 9

Data Store 10

Data Store 11

Data Store 12

Select & Data Store on the table above fo edit its parameters.

Note: Users familiar with non-R50 DXM models may note that data stores behave much like the local registers configured on
those devices. Data stores serve as an abstraction for these registers, enforcing standards regarding register quantity and
use (input, output, or generic) for the DXMR50 device family.

04-Mar-26 © Banner Engineering Corp. All rights reserved. page 6 of 26
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Configuration Instructions DXMRS50-LB Programmable Logic Block Configuration Software

DXMR50 Configuration Software Overview

Use the DXMR50-LB Logic Block Configuration Software to customize your DXMR50-LB Programmable Logic Block
configuration and process data from the controller.

Download the latest version of all configuration software from www.bannerengineering.com. For detailed instructions on how
to program any DXMR50-LB Logic Block, download the configuration software manual, p/n 252379.

This configuration file defines parameters for the DXMR50-LB and saves the configuration in an XML file on the PC. After the
configuration file is saved, connect the DXMR50-LB to your PC using adapter cordset BWA-UCT-900 to upload the XML
configuration file to the DXMR50-LB for operation.

Use the configuration software either while connected to a DXM or as a standalone configuration software.

To detect the DXMR50-LB that you have connected to your PC using the BWA-UCT-900 adaptor, select Auto Detect to load
the Starting Configuration screen.

The top-level menus are similar to other Windows programs: File, Traffic, DXM, and Help.

» Use the File menu to manage the loading and saving of the XML configuration file created by the configuration
software.

» Use the Traffic menu to view data traffic on the serial bus.

» Use the DXM menu to send and retrieve XML configuration files to or from a connected DXM.

» Use the Help menu to load the configuration software instruction manual in your default PDF viewer.

Opening screen

R50 Configuration Software

Come Port C0MG f+)

PO ared Mandbus RTU

I
D&

Mesdibus BTU Onky
- -

v { awPapratens - i KT Onty [P el vine - V0 wed Mot ET

To create an XML file in offline mode (without a DXMR50-LB connected to the PC), select the Offline Configuration options
for DXMR50-2P series (I/0O Only), the DXMR50-2M series (Modbus RTU Only), or the DXMR50-MPA series (/O and Modbus
RTU)

Save and Upload the Configuration File

After making any changes to the configuration, you must save the configuration files to your computer, then upload it to the
device.

Changes to the XML file are not automatically saved. Save your configuration file before exiting the software and before
sending the XML file to the device to avoid losing data. If you select DXM > Send XML Configuration to DXM before saving
the configuration file, the software will prompt you to choose between saving the file or continuing without saving the file.

1. Save the XML configuration file to your hard drive by going to the File » Save As menu.
2. Go to the DXM » Send XML Configuration to DXM menu.

Status indicator bar

Connected DXMRS50 at COMS ORLogicstxmi Application Status I

o If the Application Status indicator is red, close and restart the DXMR50-LB Logic Block Configuration
Software, unplug and re-plug in the cable and reconnect the DXM to the software.

o If the Application Status indicator is green, the file upload is complete.
o |If the Application Status indicator is gray and the green status bar is in motion, the file transfer is in progress.
After the file transfer is complete, the device reboots and begins running the new configuration.

04-Mar-26 © Banner Engineering Corp. All rights reserved. page 7 of 26
www.bannerengineering.com


https://www.bannerengineering.com
https://info.bannerengineering.com/cs/groups/public/documents/literature/252379.pdf
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Starting Configuration

Use the Starting Configuration screen to download the active configuration from the connected DXM or to start a new
configuration.

Starting Configuration screen

[ RS0 Configuration Software

File Trafic DXM Help Selected Model: DXMR50-LB-2PA-2P (1/0)
Starting
Configuration Select a Configurafion Template: (Blank R50-LB-2PA-2P - Current ~
Downioad Gonfiguration from DXM
Load Selected Tempiate
Data Stores OR

c DXM. 0 & save location, the

tknioaed o mton e it he lowed ik e spokcolin 10 Configuration rules for reacliniting R50-LE-2PA-2P mode, 2 PNP discrete inputs, 2 |~
analog inputs configured as 4-20mA and 2 discrefe oufputs.

Action Rules No acion rules -

1/0 Configuration

To start a new configuration, select a stock template from the drop-down list and select Load Selected Template. A
description of the selected stock template is displayed below these controls. This option provides preloaded |0-Configuration
rules to read/write the specific DXMR50 model you have selected and automatically assigns data store names.

Data Stores

Use the Data Stores screen to view a list of defined registers or to make changes to registers and show where the register is
used in the defined configuration.

Data Stores screen
BB Rs0 Configuration Software

File Trafic DXM Help Selected Model: DXMR50-LB-2PA-2P (70}

Data Name Conslant Value Counter Rate Used in Read Rules Used in Write Rules Used in Aclion Rules 1D

Starting

Configuration PNP Discrete Out 1 Yes

PNP Discrete Out 2 e

Data Stores PNP Discrete In 1
PNP Discrete In 2
Action Rules Analog 4-20mA In 1
Analog 4-20mAIn 2
11O Configuration
Data Store 1
Data Store 2
Data Store 3
Data Store 4
Data Store 5
Data Store 6
Data Store 7
Data Store 8
Data Store 9
Data Siore 10
Data Store 11

Data Slore 12

Select a Data Sfore on the fable above to edit its parameters.

The Edit Data Store tab presents all the parameters for a single register. Select the register to modify using your keyboard's
arrow keys or by clicking within the corresponding row in the Data Stores table. Use this section to assign the register a
name, value type, or scaling. The value type and scaling options are drop-down lists.

page 8 of 26 © Banner Engineering Corp. All rights reserved. 04-Mar-26
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Value

Edit Data Store tab

Ediit Dt Stewe

None. The register has a value of 0 by default and can be modified by any source that has permission to set register
values.

Constant. Forces the register to be set to the specified value. Used to compare values when using action rules. Constant
values cannot be overwritten by any source that would normally have permissions to modify register values.

Counter. The value increments with the specified frequency (every 100 ms or every 1 second). Write to the data store
registers to start the timer at a specific value.

Scaling

The scaling parameter changes the viewing of register data.

Scaling first applies a scale (add, subtract, multiple, divide, or modulo (remainder in division)), then adds an offset value.
Select Apply offset before scale value to add the offset first and then apply the scale.

Action Rules

Action rules perform simple logic functions and manipulation of data store register data.

Action rule processing is autonomous from other data store functions.

Action Rules screen

Nachd Mol (XU L S, Y

- Seeacie | Chee Reecedin  Ousle Semomd R
B (N T (B GRS O VWL B L H R O R SR RRTAAE F T T ms R (s (] e e R (6 B S

- s
Sy - - A Cae e 5 ST
ST ———

Control Logic rules are binary rules, with the results being either 0 or 1

Decoder rules copy a subset of the bits in one register to a specified bit index within another register
Delay rules allow for time-based logic between source and destination registers

Math/Logic rules deal with 32-bit register logic with results from 0 to 4,294,967,295

Register Copy rules copy the contents of one register to another

Scaler rules transform the domain of register values between source and destination registers
Threshold rules create event-driven conditions

Tracker rules monitor a register value and store the result of a function in another register

Trending rules find average, minimum, and maximum values

Each action rule is processed in order, similar to the read/write rules. The groups of action rules are solved in the following

order:

O O~ WODN -

. Calculate (Math), continually processed

. Copy rules, processed only when a change of state is detected on the source register
. Threshold rules, continually processed

. Control Logic, continually processed

. Trending, continually processed

. Trackers, continually processed.

04-Mar-26 © Banner Engineering Corp. All rights reserved. page 9 of 26
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All Action Rules also have Clone Selected Rule or Delete Selected Rule commands to quickly copy/paste or delete the
selected rule.

Threshold Rules

A threshold rule triggers event messages to be sent to the cloud (event-driven push), pushes events to be stored to the local
event log, and creates a standard push message to send all defined registers to the cloud.

A threshold rule creates a simple IF-THEN-ELSE comparison for a register to determine its value and set another register to
indicate if the rule is true or false. Note that you must select a true option to set a false option. The definition section of the
threshold rule sets the comparison and values. The definitions of the threshold rules can also be defined by the optional
parameters, Hysteresis, On Time, and Logging options.

If selected, the false option (else condition) is applied. This creates an IF-THEN-ELSE structure. To remove the ELSE
condition, deselect the false option or set the result register to itself.

Threshold Rules

Saecned Mool CMSSD LI J0A-2P Oy

= A dchon Pl St ool Fus Canaa Sgrwaraad Fraby
Shoow Al Riben | | Hinks A Biges|  [5] Show Tareshold Figien (] Shom Copy Buies (K] Sow Wit Logic Rt [3] Saow Control Rgley (5] Sape Toand Riyies  [5 Show Trackes Rins (3] Soow Dn

s Trwi e ke W vl Dala Si0s 1 eaea 0

e v W D T = - Ly Teymireee wnie bk R T

Achon Rubes

L e emy G000 00 = ||| e fee ke e e e
| [P ——— - v on tie S :
n et

Whee wpiop 1 Date Saene i ot egual b B T o I TG | 000 S

TR |

1. Write the threshold rule as a sentence.
2. Select the data store register, operator, and value from the drop-down lists.
3. Define the value of the register when the statement is true and when it is false.

Value/Register
When Value is selected, provide a fixed number in the following entry box.
When Register is selected, provide a data store register address in the following entry box.
The contents of the data store register are used in the threshold rule. When Same as Source is selected (else
statement), the contents of the register defined in the If comparison is used as the result.

Hysteresis

Hysteresis is an optional parameter that is enabled only when values are non-zero. How hysteresis is applied depends
on the comparison.

For a test that becomes true if greater than, the test will not return to false until the register is less than the test value by a
margin of at least this hysteresis value.

If a test becomes true if less than, the test will not return to false until the register is greater than the test value by a
margin of at least this hysteresis value.

Minimum On Time and Minimum Off Time are time-based parameters that govern how long a statement must be true or
false to activate the output register.

On Time

Selecting On Time stores in a register how long (in minutes) the threshold rule has been true.

The On-Time value is shown in the data store register in minutes but maintains the internal counter in seconds. This
results in the accuracy of seconds, not rounding of the value stored in the register.

page 10 of 26 © Banner Engineering Corp. All rights reserved. 04-Mar-26
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Register Copy Rules

Use the Register Copy screen to copy one data store register into another data store register.

Register Copy screen
File Trafic DXM Help Selected Model: DXMR50-LB-2PA-2P (10}
Starting |Register Copy | = | | Add Action Rule| | Clone Selected Rule| | Delete Selected Rule |

Configuration

| Show All Rules | | Hide All Rules |  [%] Shew Threshold Rules  [X] Show Copy Rules %] Show Math,

Data Stores Analog In Copy value in | Analog 4-20mAiIn1 ~  to Data Store 4 b

Action Rules

Math and Logic Rules

Math and logic rules deal with 32-bit register logic. In contrast, control logic rules are binary rules, with the results being either
Oor1.

Math and Logic Rules screen
BB P50 Configuration Setmars
Fila  Tiaffic DOOW  Halg i) WA . DR L B PR ol

Starling Ml Logr v (A0 Arkon Fle | sk S0 Fuk | Dul Seecid us
Configuration
| BhowAl Rues| Ml Ad Rutes | (] Show Thopshotd Ryler [ S Cogy Fufe. (3] St Mt f Lagic Risen [ Show Cortrol Rybes (5} Show Tend Rl [ Saom Teacker Faes 3] 5

[t Shores Fiper rrath nibe [ = Umevl i - Seed el e | — e - L TR T —
i gk
B

Achion Rules. rr
s
peerm

. Logics O

i1 Condguraon Lingest NOR

Ligicial A0

The average, sum, and logic operations are valid for ranges of registers. The data store registers are unsigned 32-bit
integers. All math and logic functions can operate on all 32-bits.

The data store register operations are:

» Add. Adds two data store registers and stores the result in a data store register.

» Average. Averages the values of multiple registers and stores the result.

» Divide. Divides data register 1 by data store register 2 and stores the result. Dividing by zero results in a zero.

* Logic NOT. Performs a bit-wise one's complement on a register and stores the resuilt.

» Logic OR, AND, NOR, NAND, XOR. Performs bit-wise logic functions on multiple registers and stores the result. Bit-
wise logic functions operate on all 32-bits of the registers. To perform a logic function on a simple 0 or 1 in the
registers, use the control logic rules.

* Multiply. Multiplies one register by another and stores the result.
» Sum. Adds multiple registers and stores the result in a data store register.

» Subtract. Subtracts register 2 from register 1 and stores the result. For negative numbers, the results are in two's
complement form.

Control Logic Rules

Control logic rules are binary rules, with the results either 0 or 1.

Some control logic rules create memory elements using the data store registers as inputs and outputs. A value of zero in a
register is defined as 0 in the control logic rule, and a non-zero value in a register is defined as a 1 value. Control logic rules
are evaluated when an input value changes state.

Memory elements include J-K Flip/Flop, S/R Flip/Flop, D Flip/Flop, and T Flip/ Flop.
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DXMR50-LB Programmable Logic Block Configuration Software Configuration Instructions

Control Logic Rules screen
[ e
Fia Tufic Do s Natinc it BAsl: COOMITOL 1208 P (i

Starling Dot Loge ) = | Aid Ay P (SRR Dbt St P |

o Rgpanstion
| A8 Muder | | g AJ Rl | (] Svow Tasesnaid Rener (] S Copy Ruber (5] Show Wemn | Lages Rt (6] Snow Canirol Rty [5] Soow Tred Rutos (] Srow Teacom Buiess [ Shaw

Data Stwes Warw ot | e | NOT - = Ouipd @ PP Decws Qunt

10 Condguration by g
T i P
X Fip Fing
Control Logic
Control Logic
Function In1 In2 Q out
0 0 0
1 0 0
AND
0 1 0
1 1 1
0 0 0
1 0 1
OR
0 1 1
1 1 1
0 0 0
1 0 1
XOR
0 1 1
1 1 0
0 - 1
NOT
1 - 0
0 0 1
1 0 1
NAND
0 1 1
1 1 0
0 0 1
1 0 0
NOR
0 1 0
1 1 0
NOTE: * Output Qn is an inverted output from the Q output and represents optional inputs or outputs.
Leave the optional inputs or outputs connected to 0 when not used.
J-K Flip/Flop

If J and K are different, the output Q takes the value of J. The Enable, Clock, and Qn connections are not required for
operation.
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J-K Flip/Flop
*Enable J K * Clock Q Qn*
0 X X X No change No change
1 X X Oortor| No change No change
1 0 0 1 No change No change
1 1 0 1 1 0
1 0 1 1 0 1
1 1 1 T No change No change

If an input is zero it is false (0), and if a value is non-zero (anything but zero) it is considered true (1). All but one requires two
inputs; the NOT rule only has one input. Some of the control logic rules provide basic non-memory logic functions: AND, OR,
XOR, NOT, NAND and NOR. These basic logic functions are based on zero and non-zero values and resultin a 0 or 1.

Optionally, the rules can have a Clock input and an Enable input. The Clock input determines the time (0-1 rising edge) the
rule is evaluated. The Enable input enables or disables the logic function.

* AND—Output is high (1) only if both inputs are non-zero

* OR—Output is high (1) if either input is non-zero

» XOR—Output is high (1) if either, but not both, inputs are non-zero

* NOT—Input is inverted to the output

* NAND—Output is low (0) if both inputs are high (> 0)

* NOR—Output is high (1) if both inputs are zero (0)

Set/Reset (S/R) Flip/Flop

The Set/Reset Flip/Flop, or S/R Latch, is the most basic memory device. The S input sets the output to 1, and the R input
sets the output to 0. Selecting Insert input turns the inputs to low active, so a 0 on the S input set the Q output to 1. The truth
table below is defined without the invert flag.

Set/Reset (S/R) Flip/Flop

S R Q Qn*

1 0 1 0

0 0 No change No change
0 1 0 1

1 1 Invalid ("

Delay (D) Flip/Flop

The Delay (D) Flip/Flop takes the D input to the outputs at the next rising edge of the clock. All other states of clock have no
effect on the outputs. The Enable input is optional. A Clock input and a D input changing at the same time results in an
undetermined state.

Invert Inputs—Typically a input value of "1" will be evaluated as true (active), selecting "Invert inputs" will result in a "0" value
to be considered true(active).

Flip/Flop is R dominated—xxx

Table references:
» X =doesn't matter what the value is.
» <up arrow>, <down arrow> = signify a rising or falling edge of the clock input.
» * = optional input or output

™ The Set input and Reset input active at the same time is an illegal condition and should not be used.
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Delay (D) Flip/Flop
*Enable D Clock Q Qn*
0 X X No change No change
1 X Oor1tor| No change No change
1 0 1 0 1
1 1 1 1 0

Toggle (T) Flip/Flop
The Toggle (T) Flip/Flop toggles the state of the output if the input is 1. The Enable input is optional. A Clock input and a T
input changing at the same time results in an undetermined state.

Toggle (T) Flip/Flop
*Enable T Clock Q Qn*
0 X X No change No change
1 X Oortor| No change No change
1 0 1 0 1
1 1 i (toggle) (toggle)

Trending and Filtering Rules

Use Trending rules to find the average, minimum, and maximum values for a specific register at a user-specified time
interval. The Trend function collects data when the device boots up and accumulates the average, minimum, and maximum
values for a register.

Local registers locations are defined include: Register to Track, Filter Register, Average Value Register, Minimum Value
Register, Maximum Value Register, and Enable Register. When not using the local register definitions, leave them set to zero.

The filter and tracking is applied according to this flowchart.

Sample
Interval
Enable
Register
] Avg Register
Register InpUt Trendmg Min Register

to Track Filter Engine

Max Register

Input Filter Input Filter Reset
Window Register

The trending rule has an optional filter input, and the filter output is the input to the trending operation. The filter result is used
before applying the trending rule when you define the Filter parameter. The other trending parameters are listed. The
Average, Minimum, and Maximum register fields are optional and can be left set to zero when using the Filter output register.

Register to Track

Local register to provide the input to the filter and trending rule.
Sample Interval

Defines the time interval of the samples to collect from the register.
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Filter
Defines the specific filter algorithm to apply to the front end of the trending rule.

Cumulative Average. Sums the samples and divides them by the number of samples.

Exponential Moving Average. A moving average filter that applies weighting factors that decrease exponentially. The
weighting for each older sample decreases exponentially, never reaching zero.

Lulu Smoother. Takes the minimum and maximum values of mini sequences of sample points. The mini-sequence
length is defined by the filter window parameter.

Median Average. Takes a least three sample points, sorts the sample points numerically, and selects the middle value
as the result. A new sample point entered into the filter removes the oldest sample point.

Recursive Filter. Created from a percentage of the current sample plus a percentage of past samples. The number of
samples is determined by the Filter Window parameter.

Simple Moving Average. Takes the number of samples defined by the Filter Window parameter and averages the
samples for the result. When a new sample is taken, it becomes the latest sample point, and the oldest sample point
is taken out of the filter averaging.

Weighted Moving Average. A moving average filter that applies a weighting factor to the data based on when the data
was captured. More recent data has a higher weighted factor.

Filter Window
Defines the number of samples for a filter algorithm. For example, if the sample interval is 5 minutes and the Filter
Window is 100, this creates a 100-point moving average over a 500-minute time period.
Filter Register
The local register that stores the output of the first-stage filter. This is not required to connect the filter front-end to the
trending rule processing.
Average Value Register
The local register number to store the average value of the trending rule. The average is calculated from the beginning of
the power-up or from the Reset Trending time. (Hourly, Daily) Defining this local register is optional and can be left at
zero.
Minimum Value Register
The local register number to store the minimum value of the trending rule. The minimum is captured from the beginning
of power-up or from the Reset Trending time. (Hourly, Daily) Defining this local register is optional and can be left at zero.
Maximum Value Register
The local register number to store the maximum value of the trending rule. The maximum is captured from the beginning
of power-up or from the Reset Trending time. (Hourly, Daily) Defining this local register is optional and can be left at zero.
Reset Trend Data
Use to reset the trend data accumulation. (Hourly, Daily, or not at all)

Enable Register

The Enable Register is an optional register and can be left set to zero. The Enable Register defines the address of a
local register that can be used to turn on and off the trending function. Set the register value to 1 to turn on trending or to
zero to turn off trending. When disabled, the current data is held until the rule is enabled again.

Tracker Rules
Tracker rules monitor a data store register and store the result of a function in another register.

Tracker Rules screen

e b WGl [EEMLSO LI PR, 8 0

= el ki ol Choie Seadhil Faw | Dl Sl Faki
Wt A Mkee | | SIS MulgE | (W Onder Terpshind Mulsd (W) 9% Copy R e Sheer AR ILSGPE Ml (w0 Coee Mot o DR TTENI MkRE (W] e Teacar sy o) 98w

[ Soursn e Brkeh | F0° Dnscta i 1 remsten i e sl Desinabon  Dals i &

Achion Rules

The possible functions are:

» Rising Edge. Counts the number of register transitions from 0 to non-zero value. The speed at which it can count
depends on how much work the DXM is performing. Typical tracker rates should be around one to two times per
second.

* On time in ms. Tracks the time (ms) that the register is in the non-zero state

» Off time in ms. Tracks the time (ms) that the register is in the zero state
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Decoder Rules
Use the Decoders screen to copy a subset of the bits contained in a data store register location into another register.

Decoder Rules screen

o i (LR 4 S Y
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Add Decoder Rule Starting at bit index
Click to create a new decoder rule. The specified number of bits will be copied from the source
Name register ascending from the specified index (minimum of 0,
maximum of 31). Starting at bit O will capture the lowest-order
Name your rule. portion of the register's value, while starting at index 31 will
Copy from Source Register copy only the highest-order bit.
The register to copy data from. Destination Register
Number of bits The register to copy data to.
The total number of bits (minimum of 1, maximum of 32) to Starting at bit index
copy from the source register. The lowest-order bit of the data copied from the source
The Number of bits field auto-decrements when either of the register will occupy this bit index in the destination register.

Starting at bit index fields is increased to ensure that the
number of bits copied does not overflow the maximum bit
index of 31.

On the DXMRS50-LB, these rules are executed by performing a bit shift, applying a mask, and writing the result to the
destination register.

Delay and Scaler Rules

Delay rules allow for time-based logic between source and destination registers.

Scaler rules transform the domain of register values between source and destination registers.

|O Configuration

Go to the 10 Configuration tab to define read rules, write rules, and the Modbus settings.

Both the Read Rules and Write Rules screens include a Show Internal Rules checkbox. These internal rules load with your
starting configuration files and are default rules specific to the discrete/analog inputs and outputs. When the checkbox is not
selected, the rules are hidden from view. For normal operation, the internal rules do not need to be changed.

Create a Read Rule for the DXMR50-LB-MPA Series

Each read rule defines a Modbus server ID and register range to read and then store in the selected data store registers. Use
the I/O Configuration > Read Rules screen to create a new read rule.

1. Click Add Read Rule.
A new read rule is created.
2. Click the arrow next to the first rule to view the parameters.
The list of user-defined parameters displays.
3. Type in the rule's name in the none field.
4. Select the server ID of the source device.
5. Select the number of registers to read from the source device by modifying the data store register selectors.
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Read Rules screen
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Create a Read Rule for the DXMR50-LB-2M Series

Each read rule defines a Modbus server ID and register range to read and then store in the selected data store registers. Use
the 1/0O Configuration > Read Rules screen to create a new read rule.

1. Click Add Read Rule.
A new read rule is created.

2. Click the arrow next to the first rule to view the parameters.
The list of user-defined parameters displays.

3. Type in the rule's name in the none field.

4. Select the port number the Modbus server is connected to on the DXMR50. This can be either Input Port 1 or Input
Port 2.

5. Select the server ID of the source device.

6. Select the number of registers to read from the source device by modifying the data store register selectors.

Read Rules screen
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Create a Write Rule for the DXMR50-LB-MPA Series

The write rules write data store register data to the defined Modbus server ID and registers. Use the I/O Configuration » Write
Rules screen to create a new write rule.

1. Click Add Write Rule.
A new write rule is created.
2. Click the arrow next to the first rule to view the parameters.
The list of user-defined parameters displays.
. Type in the rule's name in the none field.
. Select the server ID of the target device.

. Select the number of registers to write to the target device by modifying the data store register selectors.

o O~ W

. Select the starting register of the target device.
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Write Rules screen
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The ending register automatically fills in based on the starting register and the number of registers selected.

Create a Write Rule for the DXMR50-LB-2M Series

The write rules write data store register data to the defined Modbus server ID and registers. Use the I/O Configuration > Write
Rules screen to create a new write rule.

1. Click Add Write Rule.
A new write rule is created.

2. Click the arrow next to the first rule to view the parameters.
The list of user-defined parameters displays.

3. Type in the rule's name in the none field.

4. Select the port number the Modbus server is connected to on the DXMR50. This can be either Input Port 1 or Input
Port 2.

5. Select the server ID of the target device.
6. Select the number of registers to write to the target device by modifying the data store register selectors.
7. Select the starting register of the target device.

Write Rules screen
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The ending register automatically fills in based on the starting register and the number of registers selected.

Modbus Settings

Use the I/O Configuration » Modbus Settings screen to view and configure the DXMR50 server settings. Select the Get and
Set buttons to view and adjust these settings.

Baud Rate Parity
Defined for both the Modbus client and server Defined for both the Modbus client and server
Settings include: 19200 (default), 1200, 2400, 9600, 38400, Settings include: None (default), odd, even, space, and mark

57600, and 115200 Internal Server ID

The internal server ID is the Modbus ID that an external
Modbus client accesses to read/write to the local registers on
the DXMR50
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. R50 Configuration Software

File Traffic DXM Help Selected Model: DXMR50-LB-2PA-2P (I/O)

EEEL R RN | Modbus Settings

Starting
Configuration
DXMR50 Server

Baud rate |19200 X Pa MNone X
Data Stores =
Internal Server 1D | 0¥ |eer| | ser

Action Rules

11O Configuration

Advanced Tab

Access the Configuration Description, Read/Writer Register Values, and Reprogram screens from the Advanced tab.

Configuration Description
Use the Configuration Description screen to set and save the Configuration Title and Configuration Details.

Starting Configuration Description | Rafs=1 Wy Rl @ ETTEA Bt E=1)]
Configuration
Configuration Titke

|'E1aﬁ'k"ﬁs'6}|3

Data Stores

Configuration Details

Action Rules
10 Configuration nules for réadiwriting RS0 2P model, 2 PNP discrete inputs, 2 anabpg inputs conhigured as
4-20mA and 2 discrete outpuls.

Mo action niles

WO Configuration

Total characters usad: 167 / 4096
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Read/Write Register Values

The Register View screen is a Modbus utility to help debug configurations and view register data for devices connected to the
DXMR50.
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Follow these steps to select the registers to view:
1. Connect to the DXMR50-LB using the BWA-UCT-900 adaptor.
2. From the Register source drop-down list, select between Remote Device, Data Stores, or DXM inputs/outputs.
3. Enter a Modbus ID when accessing remote devices.
4. Select the Starting Register to display.
5. Select the number of registers to display.

To read the contents of a specific register or range of registers:
1. Select the starting register.
. Select the number of registers to read from.
. Click Read Registers to read the data once. The register values display in the Read Registers section.
. Select Enable Polling.
. Specify a polling rate.
. Click Read Registers to create a constant polling loop.

D b~ ON

To write values to a specific register or range of registers:

1. Select the starting register.

2. Select the number of registers to write to.

3. Enter the value to write to these registers.

4. Click Write Registers to send these defined values to the selected registers.

Reprogram
Use the Reprogram screen to update the DXM's firmware.

Click Get Device Information to have the DXM read and display its serial number, model number, version, and firmware
numbers.

To reprogram the DXM, follow these instructions:

1. Connect the DXM to your PC using the BWA-UCT-900 adaptor cordset.
2. Go to the Advanced » Reprogram screen.

3. Click Select upgrade file.

4. Browse to the firmware HEX file location and select the file.
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BB 750 Configuration Software - o b4
Fia Traffic OXM Help Sebecied Model: DXMRSD-LE-2PA-ZP [0}

Starting Configuration Descripion | ReadWrite Register Values Epfﬂgfam
Configuration

Data Stores

Action Rules

10 Configuration

Connected D 0 O Apphcation Sabus Version 56.23

Examples
Configure the DXMRS50-LB Logic Block

This section will walk you through the method of setting up the DXMR50 Configuration Software and communicating with a
connected DXMRS50-LB device.

After your DXMR50-LB is connected to your computer, select Auto-Detect so that the software automatically detects the
correct model and loads the appropriate screens.

You may also manually select which model of DXM you are configuring if you intend to create a configuration file without
connecting a device. This ensures that the interface and the configuration file use the correct features.

1. Download and install the DXMR50 Configuration Software from www.bannerengineering.com/something.
2. Use the BWA-UCT-900 adapter cordset to connect the DXMR50-LB to your PC.

3. Launch the configuration software.

4. ldentify your DXMR50-LB model.

o If your DXMR50-LB is connected to your PC, click Auto-Detect.

o If the software did not detect the correct model or if you want to create a configuration file without connecting
to your DXMR50-LB, manually select which model of DXMR50-LB you are configuring.

Starting Configuration screen

BB R0 Configuration Software

File Traffic DXM Help Selected Model: DXMRANI B-2PA.2P (0)

Starting Selecta Configuration Template: (Blank R50-LB-2PA-2P - Current &

Configuration
Download Configuration from DXM
Load Selected Template
Data Stores ©oR

connguration 1 After selecting a save location, the.
be

10 Configuration rules for readAriting R30-LB-2PA-2P model, 2 PNP discrefe inputs, 2 | .
aalog inpuls configured as 4-20mA and 2 distrele oulpuls,
AL tiom itk No action rules

1/O Configuration

Click Download the Configuration from DXM to view the current configuration of the connected DXMR50-LB. Note that the
Download Configuration from DXM option is available only if an DXMR50-LB device is connected.

04-Mar-26 © Banner Engineering Corp. All rights reserved. page 21 of 26
www.bannerengineering.com



DXMR50-LB Programmable Logic Block Configuration Software Configuration Instructions

The configuration software can also be used in an offline mode (no device connected) by manually selecting a device model
from the starting screen, loading a template to build, and saving a configuration file locally.

Click Load Selected Template to open the Data Stores screen with the Modbus registers pre-labeled. Use these registers to
create custom logic in the Action Rules screen. You can select a configuration template from the drop-down list and review
the description to ensure you are starting with the baseline configuration that's most applicable before clicking the Load
Selected Template button.

Save and Upload the Configuration File

After making any changes to the configuration, you must save the configuration files to your computer, then upload it to the
device.

Changes to the XML file are not automatically saved. Save your configuration file before exiting the software and before
sending the XML file to the device to avoid losing data. If you select DXM » Send XML Configuration to DXM before saving
the configuration file, the software will prompt you to choose between saving the file or continuing without saving the file.

1. Save the XML configuration file to your hard drive by going to the File » Save As menu.
2. Go to the DXM » Send XML Configuration to DXM menu.

Status indicator bar

Connected DXMR50 at COMS ORLogicsf xmil Application Status

o If the Application Status indicator is red, close and restart the DXMR50-LB Logic Block Configuration
Software, unplug and re-plug in the cable and reconnect the DXM to the software.

o If the Application Status indicator is green, the file upload is complete.
o If the Application Status indicator is gray and the green status bar is in motion, the file transfer is in progress.
After the file transfer is complete, the device reboots and begins running the new configuration.

Configure a DXMRS50-LB-2PA-2P for AND Logic

Configure a DXMR50-LB-2PA-2P for AND Logic

For this configuration example, we have two discrete sensors connected to the input ports on the DXMR50-LB-2PA-2P and a
light connected to the output port (pin 2 on the M12 connector).

1. Using the BWA-UCT-900 Serial RS-485 to USB adaptor cordset, connect the DXMR50-LB-2PA-2P to your PC and
launch the DXMR50-LB Logic Block Configuration Software.

2. In the configuration software, select Auto-Detect.
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B =0 Comtipurition Taftmivn - o *
Trrfi. L

R50 Configuration Software

Com Pt CMe = &

3. In the next window, select Load Selected Template.

Select a Configuration Template: LBtank R50 2P J vJ

Load Selected Template |

1O Configuration rules for read/writing R50 2P model, 2 PNP discrete inputs, 2 analog inputs »
configured as 4-20mA and 2 discrete oufputs.
No action rules x

The Data Stores screen opens. In this screen, we can rename and edit each of these data stores, but in this example,
we will leave the values as is.
BB Rr50 Configuration Software

File Trafic DXM Heip Selected Model: DXMR50-LB-2PA-2P (1/O)

Data Name Constant Value Counter Rale Used in Read Rules Used in Write Rules Used in Action Rules

Starting

Configuration PNP Discrete Out 1

PNP Discrete Out 2
Data Stores PNP Discrete in 1
PNF Discrete In 2
Action Rules Analog 4-20mAIn 1
Analog 4-20mAIn 2
11O Configuration
Data Store 1
Data Store 2
Data Store 3
Data Store 4
Data Store 5
Data Store 6
Data Store 7
Data Siore 8
Data Siore 9
Data Store 10

Data Store 11

Data Store 12

Select a Data Store on the table above to edit its parameters.

4. On the Action Rules screen, select Control Logic from the drop-down menu, then click Add Action Rule.
The new action rule populates.

5. Rename this action rule AND Logic and select AND from the Gate drop-down list.
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. R50 Configuration Software
File Traffic DXM Heip Selected Model: DXMRS0-LB-ZPA-2P (D)

|Control Logic | = | | Add Action Rule| | Clone Selected Rule| | Delele Selected Rule |

Starting
Configuration

| Show AllRules | | Hide ANRules | [¥] Show Theeshold Rules (%] Show Copy Rules (] Show Math / Logic Rules  [3 St

Data Stores [ AND Logic Gate [AND |- Input v Inputs oulput Q@ PNP
B
iDR
Action Rules mg‘:
|MAND
NOR
I/ Configuration ﬁ“‘;{,",‘: A
| T Flip Flop
| 3K Fiip Fiop

6. From the Inputs drop-down list, select PNP Discrete In 1 for input 1 and PNP Discrete In 2 for input 2.
7. From the Output drop-down list, select PNP Discrete Out 1.

-m(uﬂ-qu'uuiu‘r\-m
Fie Tiame [00d Help Sabecied Model: DIXMIRSILB. G020 (0]

o [Conkoi Loge | » | | AGdActon Fule| | Clone Seiecled Fula| | Deslete Selechind Fruks |

Configuration

Show Al Rubes | Hide All Rules |  [W) Show Threshold Rules (W] Show Copy Rules [ Show Maih / Logic Rules [ Show Conbrol Rubes (%] Show Trend Rules  [H] Shew Trag

Duria Stores = laputy
mpg Pdt1  [PNP Dscwleinl - & [PNPOwcwe Ol -
gl PNPCucwieind -

L oen IS
Action Rusas

8. On the menu bar, go to File » Save As and give your XML file a name. Save this file to your PC.

Note that changes to the XML file are not automatically saved. Save your configuration file before exiting the software
and before sending the XML file to the device to avoid losing data. If you select DXM » Send XML Configuration to
DXM before saving the configuration file, the software will prompt you to choose between saving the file or continuing
without saving the file.

9. Go to DXM » Send Configuration to DXM.
After the file transfer is complete, the device reboots and begins running the new configuration.
10. Test the logic. With the new configuration, when the two sensors are activated simultaneously, the light turns on.
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Chapter Contents

DXMR50-LB Configuration Software Release Notes
Banner Engineering Corp. Software Copyright Notice.

Chapter 3 Product Support

DXMRS50-LB Configuration Software Release Notes

The following updates are included in the DXMR50-LB Configuration Software (content ID ).

Date Version Release Notes

5 March 2026 5.7.0 Initial release of the DXMRS50-LB Configuration Software

Banner Engineering Corp. Software Copyright Notice

© Banner Engineering Corp., All Rights Reserved.
https://www.bannerengineering.com/us/en/company/terms-and-conditions.html

Disclaimer of Warranties. This software is provided "AS-IS." To the maximum extent permitted by applicable law, Banner, it affiliates, and its channel partners
disclaim all warranties, expressed or implied, including any warranty that the software is fit for a particular purpose, title, merchantability, data loss, non-
interference with or non-infringement of any intellectual property rights, or the accuracy, reliability, quality or content in or linked to the services. Banner and its
affiliates and channel partners do not warrant that the services are secure, free from bugs, viruses, interruption, errors, theft or destruction. If the exclusions for
implied warranties do not apply to you, any implied warranties are limited to 60 days from the date of first use of this software.

Limitation of Liability and Indemnity. Banner, its affiliates and channel partners are not liable for indirect, special, incidental, punitive or consequential damages,
damages relating to corruption, security, loss or theft of data, viruses, spyware, loss of business, revenue, profits, or investment, or use of software or hardware
that does not meet Banner minimum systems requirements. The above limitations apply even if Banner and its affiliates and channel partners have been advised
of the possibility of such damages. This Agreement sets forth the entire liability of Banner, its affiliates and your exclusive remedy with respect to the software
use.
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