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Important User Information

Solid state equipment has operational characteristics differing from those of electromechanical equipment. Safety Guidelines
for the Application, Installation and Maintenance of Solid State Controls (publication SGI-1.1 available from your local Rockwell
Automation sales office or online at http://www.rockwellautomation.com/literature/) describes some important differences
between solid state equipment and hard-wired electromechanical devices. Because of this difference, and also because of the
wide variety of uses for solid state equipment, all persons responsible for applying this equipment must satisfy themselves that
each intended application of this equipment is acceptable.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the use
or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or liability for
actual use based on the examples and diagrams.

No patent liahility is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or software
described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation, Inc., is
prohibited.

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

Identifies information about practices or circumstances that can cause an explosion in a hazardous environment,
which may lead to personal injury or death, property damage, or economic loss.

IMPORTANT Identifies information that is critical for successful application and understanding of the product.

ATTENTION
Identifies information about practices or circumstances that can lead to personal injury or death, property damage,
or economic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence

SHOCK HAZARD
Labels may be on or inside the equipment, for example, a drive or motor, to alert people that dangerous voltage may
be present.

BURN HAZARD
Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may reach

dangerous temperatures.
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Summary of Changes

Introduction The release of this document contains new and updated information.
To find new and updated information, look for change bars, as shown
next to this paragraph.

Updated Information This document contains the following changes.
Topic Page
Screen format options for download to device 61, 121
PID instruction supported in Function Block Editor and in New | Chapters 2, 3, 6, and 7
Ladder Editor
ACC binding for Timer/Counter instructions supported in Chapters 2 and 6

Function Block Editor and in New Ladder Editor

Macro function supported in Function Block Editor and in New | Chapters 3 and 7
Ladder Editor

New Ladder Editor introduced Chapters 6 and 7
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Notes:
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Preface

This manual describes how to install and configure devices using
DeviceLogix. It also describes how to navigate and use the old
DeviceLogix Ladder Editor, the new DeviceLogix Ladder Editor, and
the DeviceLogix Function Block Editor.

See the Following Sections See Page
Who Should Use This Manual 9
Related Terms 9
Common Techniques Used in This Manual 10

This manual is intended for engineers and technicians who use
DeviceLogix to control outputs and manage information locally within

devices.

This document assumes that you are familiar with one or more of the
following working environments:

® RSNetWorx for DeviceNet software (including the configuration
of distributed I/O devices)

e Drive Tools (including DriveExplorer, DriveTools SP, and Drive
Add-On Profiles)

Refer to the Related Terms table to become familiar with DeviceLogix.

Related Terms

Name Description

Download | The transfer of logic from the software memory to the device.

Logic Logic consists of function blocks or ladder logic and their interconnnections
that can reside on a Devicelogix device.

MAC ID Media Access Control Identifier - An integer identification value assigned to
each node on DeviceNet. This value distinguishes a node among all other
nodes on the same link.

NAN Not a Number - Value that is typically produced as a the result of an
operation on invalid input operands, especially in floating-point calculations.

Upload The transfer of logic from the device memory to the software memory.




Chapter 1 Preface

Common Techniques Used The following conventions are used throughout this manual:
in This Manual

¢ Bulleted lists provide information, not procedural steps.
e Numbered lists provide sequential steps.

e Pictures of keys and/or dialogs represent the actual keys you
press or the dialogs you use.

e Actions you must perform appear in bold and look like the
following example: Select Unregister a device.

e A menu item in this format Network > Online identifies the
menu item (Network) and the submenu item (Online) after the
caret (>).

TIP Tips contain helpful information.
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Introduction
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What is DevicelLogix Functionality?

DeviceLogix functionality has been added to a number of Rockwell
Automation devices to control outputs and manage status information
locally within the device.

The configuration of the DeviceLogix functionality is accomplished
through the DeviceLogix Editor. The DeviceLogix Editor includes two
kinds of logic configuration tools for DeviceLogix devices to meet
different configuration preferences:

e Function Block Editor - provides a graphical interface for
configuring function blocks to provide local control within
DeviceLogix-capable devices.

e Ladder Editor - provides a ladder-style configuration tool for
DeviceLogix-capable devices. Beginning with firmware
revision 4, two Ladder Editors are available within DeviceLogix.
The Old Ladder Editor supports DevicelLogix, firmware
revision 3 and earlier. The New Ladder Editor supports
DeviceLogix, firmware revision 4.

The DeviceLogix Editor is an applet of RSNetWorx for DeviceNet
software and Drive Tools software, and it can be launched directly
from those hosts.

With DevicelLogix-capable devices, you can enable a logic operation
using the DeviceLogix Editor to provide local control over the device’s

operation. A DeviceLogix device consists of:

* a specific number of inputs and/or outputs.

e local logic that determines its behavior.
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What is Devicelogix Functionality?
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Inputs and Outputs

Inputs and outputs can be one of two types.

e Physical - Inputs and outputs realized by physical connections to
the device. These are referred to as Discrete/Analog Inputs or
Discrete/Analog Outputs.

e Networked - Inputs consumed by the device from the network
and outputs produced by the device onto the network.

Input and Output Bits

There are five types of DeviceLogix inputs. Inputs are read from the
Electronic Data Sheet (EDS) file or are created dynamically during
logic configuration. The inputs that are read from the EDS file cannot
be modified. The DeviceLogix inputs are:

e Device Input - A physical input of the device. Device inputs
represent the actual inputs, such as sensors and switches,
attached to a particular device.

e Network Input - Formerly called the Consumed Network Bit
(CNB), network input is data sent from a master that can be
used in the device’s logic.

¢ Device Status - Status inputs indicate the state of the device. For
example, if an explicit message connection exists between the
device and a master, an input called ‘explicit connection exists’
is set to true and possibly affects the logic the device performs.

e Device Fault - Faults are conditions that report device errors. For
example, if a device detects a short circuit on an output, a fault
input is set to true and possibly affects the logic the device
performs.
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There are two types of DeviceLogix outputs:

e Device Output - Hardware outputs that are the actual outputs,
such as lights and actuators, attached to a particular device.
Without DeviceLogix functionality, the master would normally
control the outputs via consumed data. In fact, if there is no
local logic controlling an output, the master controls the output
as it would if DeviceLogix functionality were not running on the
device. However, within DeviceLogix functionality, if the local
logic controls an output, the master no longer controls the
output. The only way the master can affect the state of an output
that is under local control is to route requests to the local logic
by using network inputs. Some outputs can be under local
control while others can still be controlled by the master.

Network Output - Formerly called Produced Network Bit (PNB),
Network outputs report the results of the local logic to a master
and are part of the produced data from the device.

Local Function Block Logic

The local logic of a DeviceLogix device consists of function blocks,
inputs, outputs, and connections (wires) between them. Function
blocks contain connection points (called pins) and perform a specific
function. Inputs and outputs also have connection pins and represent
the actual hardware devices, networked data, and fault and status bits
that are available for use in the local logic.

A connection (wire) between function blocks is defined when an
input pin of one function block is bound to an output pin of another
function block. A pin can be bound to a:

e pin of another function block.
e physical input/output.

e networked input/output.

e fault or status bit.

e miscellaneous bit.

» block input enable bit and block output enable bit.
Function blocks may also have attributes that influence their function.
Configuring a Devicelogix device consists of defining or editing the

local logic that is present on the device along with the EDS parameters
for that device.
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Devicelogix Functionality
and Associated Host
Software

14

Local Ladder Logic

The local logic of a DeviceLogix device consists of rung, branch,
contact, output coil, and box instructions. A box instruction performs
a specific function (such as Timer or Counter). Contact and coil
instructions could be hardware data, networked data, and fault and
status bits that are available for use in the local logic. Additionally,
contact could also refer the output of a box instruction.

The DeviceLogix Editor is a graphical tool for building DeviceLogix
functionality in DeviceLogix-enabled products. With the editor, you
can create logic, bind logic input and output, verify logic,
upload/download logic and enable/disable logic in
DeviceLogix-enabled products. When logic is running (in online mode
and when logic is enabled), real-time data is animated in the editor
and you can also implement forces or perform online parameter
modification for some function types.

You configure DeviceLogix features through RSNetWorx for DeviceNet
software and Drives Tools software. The DeviceLogix Editor ships as
part of RSNetWorx for DeviceNet software, starting with revision 3.0.
EDS files that enable DeviceLogix functionality are also shipped with
RSNetWorx for DeviceNet software in a separate folder labeled
Additional EDS Files.

For more information on registering EDS files, see Appendix A.

For more information on configuring RSNetWorx for DeviceNet
software for use with the DeviceLogix Editors, see Appendix B.
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RSNetWorx for DeviceNet Software Operating Modes

RSNetWorx for DeviceNet software lets you select online or offline
mode, as described below.

e Offline - RSNetWorx for DeviceNet software is not connected to
the network.

e Online - RSNetWorx for DeviceNet software is connected to the
network and is capable of communicating with devices on the
network.

Drive Tools Software Operating Modes

Drive Tools software lets you select online mode, as described below.

e Online - Drive Tools software is connected to the network and is
capable of communicating with devices on the network.

DeviceLogix Operating Modes

The mode that RSNetWorx for DeviceNet software is in directly affects
the way the DeviceLogix Editor behaves when it is launched. When
online with the device, DeviceLogix functionality provides two
alternative states: Pending Edits and Animated.

Mode Description

Offline The Devicelogix Editor does not communicate with the
device. If RSNetWorx software is offline, the DevicelLogix
Editor is also offline. When offline, you can edit existing
Devicelogix configurations or create new configurations.

Online Pending When online with a device, pressing the edit button or

Edits selecting Tools > Edit enables Pending Edits. Pending Edits
allows a device's configuration to be edited while online.
When your edits are complete, the configuration must be
downloaded to the device.

Animated | When online and animated, Devicelogix functionality allows
a device’s configuration to be monitored in “real time”. Real
time includes comms throughput latencies. Depending on the
device, you may be able to change presets and accumulated
values.

15
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Launch the Device'_ogix After you configure the properties for your DeviceLogix-enabled
Editor device (for more information, see Appendix A), you can launch the
Ito DeviceLogix Editor. You see an additional tab in the device properties

dialog box for all DeviceLogix-enabled devices. This tab is labeled
DeviceLogix. This tab provides access to the start-up window for the
DeviceLogix Editor. You have the option to fill in your name, a
revision number, and a description of your configuration (all optional
fields)..

=< Pointl0 24Vdc Bpt Config DLX

General] F'arameters] Eonfiguratiun] 120 Data] EDS File Devicelogix \

Authar: |

R evizion:

D ezcription:

Start Logic Editor...

Ok Cancel | Apply | Help

If you are on line and you click on either the Parameters or the
Devicelogix tab, you may be prompted to upload or download
the device. When you are on line, the dialog checks the
configuration in the device and compares it to the current
configuration. If the configurations are not the same, you must
upload from or download to the device to make the
configurations the same before you can make changes. If you
need to make changes without uploading or downloading, you
can exit the dialog box, go off line and re-enter the dialog box
to make the desired changes.
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To start the DeviceLogix Editor for a DeviceLogix-enabled device,
click Start Logic Editor. On the DeviceLogix Editor Style Selection
dialog, you are prompted to select the editor type that you want to
launch. After selecting an editor type, click OK.

Devicel ogix Editor Stple Selection El

Select the editor ztyle for thiz node:

{* Function Block Editor
" Ladder Editar

Cancel

If the current device does not support one of the editor types, that
editor type will be grayed out.

IMPORTANT !f you se]ect an editor typ_e forg pgrticular device and that t_ype
is committed to the .dnt file (clicking OK or Apply), that editor

style is registered. Therefore, you cannot switch to another

editor style in that same .dnt file (the next time you launch the
Devicelogix Editor Style Selection dialog, the other editor style

is grayed out). If you want to change the editor type (and a
device supports both editor types), you must create a new
project file, add this device again, and then select the other
editor type.

For more information on the Function Block Editor, refer to Chapters

2 and 3. For more information on the Old Ladder Editor, refer to
Chapters 4 and 5. For more information on the New Ladder Editor,
refer to Chapters 6 and 7.
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Notes:
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Chapter Z

Navigate the Function Block Editor Interface

What This Chapter Contains Read this chapter to learn more information about the Function Block
Editor interface. The following table lists what this chapter contains
and where to find specific information.

Topic Page
Components 19
Devicelogix Function Block Elements 20
I/0 Components 21
Function Block Instructions 23
Configuration Toolbars 52
Schematic View 59
Message Pane 60
Status Bar 60
Menus 61
cOmponents T? help you configure your logic, the Function Block Editor consists
(O)

» Function Block Elements
e Configuration toolbars

e Schematic view

¢ Message pane

e Status bar

e Menus
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Menus l'um:linn Block Editor

Standard toolbar -

Edit  Wiew Communicatione Tosk Hels

10| x|
S bemaals | o[alo]o] ml=] - Tabbed Instruction
. T LB % (121" Pracess (Fiter ), seecilin Al ), TrerOouiEr ), Gt toolbar
Online toolbar ___—W = ] = G |
| i Function block
Schematic view ___—Wf C g 4/5’7e|ements
— 2 TMANE [ 1
L CHD 2 ¥ Im Dt ey ' '
N S-S - - Maing fuerage
— (7Y =1
BP0 — —— — — — — — — — ‘?am:lc_il:'rable
o I :_.F‘ Status bar
Message pane * Werly Logic of Infoematian...
Complete - 0 Eoe, 0% aiming
Avalable Function Blocks: 22 [Sawed

{478, 283)  [100%%

Device'_ogix Function Function Block elements consist of:
Block Elements

¢ [/O components: the input and output source of the product, or
I/O information from the network

¢ Function block instructions: all types of DeviceLogix
instructions. An instruction’s I/O path needs to be bound with
I/O components or the inputs and outputs of another
instruction.

e Text comments
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1/0 Components

In the following sections, we will briefly describe each of the I/0O
components and include their graphic from the Function Block Editor.

You can drag each of these I/O components from the instruction
toolbar, or click the icon and have it added into the current schematic,
or select Edit > Add Element to add the I/O component. Each newly
added 1I/0O component does not have a binding name; you can click it
to display a drop down list related to this component type, and then
select the one you needed.

Digital Input Point (DIP)
The following kinds of digital inputs are supported:

e physical local Boolean input point
e local Boolean fault status
 network Boolean input point

e local Boolean miscellaneous point

A >
Mame DiataType

SEHarcware B

oolea...

----- DIP 0 BOOLEARM
P DIP A BOOLEARM
=] Fautt Ingut

b AP fautt sta.. BOOLEAN

Y =R P S P Tata| u.m_lﬂ
4 I | 3

Digital Output Point (DOP)

The following kinds of digital outputs are supported:

e physical local Boolean output point

» network Boolean output point

qDDF“i TI

Mame | Datalype
[=]- Hardware Boolea. ..
R O OF 1

BOOLEAMN
BOOLEAMN

El N,atwu:urk Boolean. ..
d BOCLEAMN
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Analog Input Point (AIP)

The following kinds of analog inputs are supported:

e physical local analog input point
e network analog input point

e local analog miscellaneous point

S >IN CTY I

Matne | DataType
=] Hardwware Analog ..

- AP DINT

- AP REAL

=] Metwork Analog ...

ISIMT
- SO 2 REAL
- CHD 3 IMT
- CHD 4 CIMT

- Misc. Analog Input

Analog Output Point (AOP)

The following kinds of analog outputs are supported:

e physical local analog output point

e network analog output point

D qADP 1 j

Mame | DiataType
[=]-Harchware Analog. .. -
DINT
I YY REAL
El Metwork Analog ...

- PND 2 UDINT

! LISIT _Ij
B
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Function Block Instructions

The DeviceLogix Function Block Editor has several categories of
function block types:

® Process

e Filter

e Select/Limit

e Statistical

e Timer/Counter
e Compare

e Compute/Math
e Move/Logical
e Macro Block

Each function block type has the following tabs on its property pages:

e General tab - displays general information about this function
block instruction. You can also select the function data type (if
available) and input a comment for this block. Once any
changes have been applied, a sequence number is allocated for
this block.

e Parameter tab - Lists all of the parameters available for this
function block type. Preset data can be entered in all editable
fields. Once logic runs, the real-time value will be updated in
the Value column. Note the read-only data is grayed out and
cannot be edited.

Process Category

The Process category includes the following instruction types:

e Alarm
e Timing Diagnosis
e PID

23
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Alarm

The Alarm function block initiates an alert based on the comparison
between the input value and the threshold. The output of the
DeviceLogix Alarm function block contains these alerts.

e High-High alarm
e High alarm
e Low alarm

e Low-Low alarm

The details of the Alarm function block are outlined in the table.

Condition Output Fault State
INPUT > HHLimit (including the case when 0x000C 0
HLimit==HHLimit)
HLimit < INPUT < HHLimit 0x0004 0
LLimit < INPUT < HLimit 0x0000 0
LLLimit < INPUT < LLimit 0x0002 0
INPUT < LLLimit (including the case when 0x0003 0
LLimit==LLLimit)
INPUT is NAN* Keep the output | 2
unchanged
INPUT is positive infinity 0x000C 2
INPUT is negative infinity 0x0003 2
Input value from binding source is out of the Keep the output | 1
object's range unchanged

*The condition is only possible when Operation Data Type is REAL.

The valid parameter range is shown below:

Parameters Data Range

HHLimit -2147483648 ~ 2147483647 (DINT)
-3.402823466e+38F ~ 3.402823466e+38F (REAL)

HLimit 2147483648 ~ 2147483647 (DINT)
-3.402823466e+38F ~ 3.402823466e+38F (REAL)

LLimit -2147483648 ~ 2147483647 (DINT)
-3.402823466e+38F ~ 3.402823466e+38F (REAL)

LLLimit -2147483648 ~ 2147483647 (DINT)
-3.402823466e+38F ~ 3.402823466e+38F (REAL)

Note: HHLimit >=HLimit >=LLimit >=LLimit
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When data values are Iarg.e,'svvitching between REAL and DINT
data types may cause a minimal loss of accuracy. For example,

a value of 99999999 DINT will be rounded up to 100000000
REAL when you switch to a REAL data type and then back to a
DINT data type.

Timing Diagnosis

The DeviceLogix Timing Diagnosis function block object determines
whether the occurrence of the expected event is within the preset
timing interval.

The following is an operation example:

The rising edge of the Trig Start input indicates the occurrence of a
Trig Start event. The rising edge of the Trig Finish input indicates the
occurrence of a Trig Finish event.

When the Trig Start event occurs, the Timing Diagnosis function block
is started. The internal timer starts timing from 0 as shown below.
Meanwhile, the function block reports the triggered status as the
output.

Trig Start T‘;g St

Y — W
| | ( -
0 Min time Min time +
\ \ Range time
{1} r {2) r

Trig Finish Trig Finish

Internal Timer

Y

The events that occur in the illustration are as follows.

e If the Trig Finish event occurs before the Minimum Time, that is,
at the time slot (1), then the function block returns an early
finish status. If the occurrence of the Trig Finish event is within
the range of Min time and Min time + Range time, as shown in
time slot (2), then the Trig Finish event happens within the
expected timing slot. Therefore, a normal finish status is
returned. If no Trig Finish event occurs at the interval 0 and Min
time + Range time, then the Late Finish status is returned, as
shown in the time slot (4).

Within the time interval 0 and Min time + Range time, if the Trig
Start event occurs again, that is as shown in the time slot (3),
then the Retrigger status is reported as the function block
output.

Publication RA-UMOO03B-EN-P - February 2010 25



Chapter 2

Navigate the Function Block Editor Interface

26

e Once the Trig Finish event occurs, or if a Retrigger event is
detected, or the Late Finish status is reported, the function block
stops operation, and the internal timer stops timing. The
function requires a reset event to perform another operation.

e In all cases, the Reset signal overrides all other function block
functionality. If the Reset Binding attribute is not supported or it
is not bound, the function block behaves as if it is tied low.

e All input edges that occur during reset are ignored.

e The Elapsed Time attribute should be clear at the time that the
Trig Start event triggers the function block.

Parameters Data Range

MinTime 0 ~ 65535

RangeTime 0 ~ 65535

ElapsedTime 0~ 65535
PID

Use the PID function block to control a closed single analog loop.

The PID function block operates only in the timed mode. In this
mode, the function block is calculated and updates its output
periodically at a user-selectable rate. PID closed loop control holds a
process variable at a desired set point. A flow rate/fluid level example
is shown in the following figure.

Feed Forward Biaz
b
Set Point > Emor |PID . 3
‘\\ Eruation
Flow Rate
— Process Contral
Wariahle Cutput

L

Lesrel C

Detector 3
A

Contral Valiue
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The PID equation controls the process by sending an output to the
actuator device. The greater the error between the setpoint and
process variable input, the greater the output will be. An additional

value (feedforward or bias) can be added to the control output as an

offset. The PID result (control variable) drives the process variable
toward the setpoint.

The PID function block monitors and controls the process loop for
analog process parameters such as pressure, temperature, flow rate,
and fluid level. Features of the PID function block include:

e PID equations expressed in Dependent Gains (ISA standard)
e Input scaling in engineering units

e Zero-crossing deadband

¢ Derivative term acts on PV

e Direct or reverse acting control

e Output alarms

e Output limiting with anti-reset windup

e Manual mode (with bumpless transfer)

e Feedforward or output biasing

The PID function block uses the following equation with dependent
gains:

OV = K [(E) | %E(E}dﬁ e, 2E) L Bie

Where:
K, is Control Gain
T} is Reset Term
T, is Rate Term
SP is Set Point
PV is Process Variable
E is (SP-PV) or (PV-SP)
CV is Output Control Variable

At is Loop Update Time
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The PID function has Enable In and Process Variable as inputs, and
Enable Out and Control Variable as outputs, as described in the
following tables.

Input Type Default Description
Enable In BOOL 1 Enable In

PV REAL 0.0 Process Variable
Output Type Default Description
Enable Out BOOL 0 Enable Out

cv REAL 0.0 Control Variable

The PID function also provides four parameters that you can modify
as needed:

e Tuning
e Configuration
e Scaling

e Status
Tuning Parameters

Tuning Parameters allow you to set the PID algorithm parameters.

Parameter Type Range Default Description

Setpoint (SP) REAL 0.0 Desired control point of the process variable. It
should be scaled in the engineering unit.

Set Output % REAL 0.0~100.0 0.0 PID output for the manual set output mode. Use

this value to prevent bumps in control when
switching control mode back to automatic.

Output Bias % REAL 0.0~100.0 0.0 Output bias percentage

Control Gain (K) REAL 0.0 Controller gain

Reset Time (7)) REAL 0.0 Reset time

Rate Time (7,) REAL 0.0 Rate time

Station Mode BOOL 0 Indicates the station mode:
e 0 =Manual

* 1= Automatic

28 Publication RA-UMOQ03B-EN-P - February 2010



Navigate the Function Block Editor Interface ~ Chapter 2

Manual and Automatic Modes

The PID function block automatically provides bumpless
transfer from manual mode to auto mode. The PID function
block back-calculates the value of the integral accumulation
term required to make the CV output track the set output value
in manual mode. In this manner, when the loop switches to auto
mode, the CV output starts off from the set output value and no
"bump" in output value occurs.

Configuration Parameters

Configuration parameters allow you to set control loop features.

Parameter

Type

Range Default Description

Control Action

BOOL

0 Indicates the direction of control:

o Ois E=SP-PV
o 1is E=PV-SP

This parameter cannot be configured when the
Devicelogix logic is in the Run mode.

Loop Update Time

UDINT

0 Periodical time interval in microseconds for
output update.

This parameter cannot be configured when the
Devicelogix logic is in the Run mode.

CV High Limit %

REAL

0.0~100.0 0.0 System's maximum allowable value for the
Control Variable. The PID function block does
not output a CVthat exceeds the High Limit.

CV Low Limit %

REAL

0.0~100.0 0.0 Sytem's minimum allowable value for the
Control Variable. The PID function block does
not output a CVless than the Low Limit.

Deadband Value

REAL

0.0 Error range above and below the setpaint. Enter
"0" to inhibit the deadband. The deadband has
the same scaled units as the setpoint.
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Deadband

The adjustable deadband is used to select an error range above
and below the setpoint where output does not change as long as
the error remains within this range. This deadband controls how
closely the process variable matches the set point without
changing the output.
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Zero-crossing is deadband control that lets the function block
use the error for computational purposes as the process variable
crosses into the deadband until the process variable crosses the
setpoint. Once the process variable crosses the setpoint (error
crosses zero and changes sign), and as long as the process
variable remains in the deadband, the function block considers
the error value to be zero. The deadband has the same scaled
units as the setpoint.
Output Limit
An output limit (percent of output) can be set on the control
output. When the function block detects that the output has
reached a limit, the PID function block automatically avoids
reset windup by preventing the integral term from accumulating
whenever the CV output reaches its maximum or minimum
values. The accumulated integral term remains frozen until the
CV output drops below its maximum limit or rises above its
minimum limit. Normal integral accumulation automatically
resumes.
Scaling Parvameters
Scaling parameters allow you to set the output scale.
Parameter Type Default Description
PV Max REAL 0.0 Maximum value for the unscaled Process
Variable (PV).
This parameter cannot be configured when the
Devicelogix logic is in the Run mode.
PV Min REAL 0.0 Minimum value for the unscaled Process
Variable (PV).
This parameter cannot be configured when the
Devicelogix logic is in the Run mode.
EU Max REAL 0.0 Maximum engineering unit for the Process
Variable (PV).
This parameter cannot be configured when the
Devicelogix logic is in the Run mode.
EU Min REAL 0.0 Minimum engineering unit for the Process
Variable (PV).
This parameter cannot be configured when the
Devicelogix logic is in the Run mode.
CV Max (at 100%) REAL 0.0 Maximum value for the unscaled Control
Variable (CW.
This parameter cannot be configured when the
Devicelogix logic is in the Run mode.
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CV Min (at 0%) REAL 0.0 Minimum value for the unscaled Control
Variable (CW).

This parameter cannot be configured when the
Devicelogix logic is in the Run mode.

Positive Deviation REAL 0.0 High deviation alarm from the set point.
Alarm Limit
Negative Deviation REAL 0.0 Low deviation alarm from the set point.
Alarm Limit

following formula:
(EV — PV

PV,
seaked Pme PP;H-[

(BL . —EU_ O+ EU

The setpoint and zero-crossing deadband should be scaled to
engineering units.

Status Parameters

Status parameters allow you to monitor the control algorithm running
status, using the Alarm parameter's bit field as described here:

e Bit 0: CV is below minimum output limit (0=no; 1=yes)
e Bit 1: CV is above maximum output limit (O=no; 1=yes)
e Bit 2: Error is within deadband (0=no; 1=yes)

e Bit 3: Deviation is alarmed high (0=no; 1=yes)

e Bit 4: Deviation is alarmed low (0=no; 1=yes)

e Bit 5: SP is out of range (0=no; 1=yes)

e Bit 6: PV is out of range (0=no; 1=yes)

e Bit 7~15: Reserved

The PID function block scales the process variable, using the ‘
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Filter Category
The Filter category includes a single instruction type: Low Pass Filter.
Low Pass Filter

The DeviceLogix Low Pass Filter (LPF) function block provides a filter
to attenuate input frequency above the cutoff frequency.

Let Wy, stand for the value of the attribute WLag and T, is the
value of the sampling period. Therefore, the sampling frequency f; is:

£t

sampl=

According to W, the expected analog cutoff frequency f, is:

]
=_ d
f“ 2

With the basic equation between the analog input frequency fand the

digital frequency Q
= inf 2 (1]
a=*7s

we can obtain the digital frequency Q,, corresponding to f,

QF = ﬂJsﬂg KTJMFEE

The bilinear transformation method is applied to convert the analog
filter into the digital filter. The bilinear transformation is defined as
follows.

-1
.s<:>2f§§q

To adjust the frequency shift due to the bilinear transformation, you
must use the prewarping equation to calculate the prewarping analog
frequency. The prewarping equation is as follows.

tig
y= S, tm:T:I

Then the value of wj, is taken as the real analog cutoff frequency and
substitute for wy,,..
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The above discussion outlined the general process of low-pass
filtering. Specifically, the filter discussed order 1 LPF and order 2 LPF.

Order 1 LPF
The target analog filter is as follows.

Hiag
&+
L

When bilinear transformation is applied, we take the w), as the actual

cutoff frequency. That is, the target transform function is as follows.
Fia) _ @y

(I

Then we apply the bilinear transformation.

=) _ o p
R P
Tl e

Therefore, the corresponding difference equation is as follows.

@y @y ) if - w, ;
= XH)+ n-D+—=—"——ypin-
YO e O e 7 D

Order 2 LPF

The target analog filter is as follows.

3

&

.5: +-.II§3'C£L'IEEK.5+£EI';E

This is the same derivation process that is in order 1 LPFE. Finally, the
corresponding difference equation is as follows.

Zas 2 257 — 2 2.2 -4 -’
j" X(n71)+—a;;x(n72')+ ER - Ze pGa— 1)+ ""f_‘”"’ﬂA e T -2

)
R

where

A=4f" +22w,f +o
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The valid parameter range is shown below.

Parameters Data Range

Initialize 0.1

Wlag 0 < Wlag = 3.402823466e+38F

Order 1.2

Flotation 01,23

FaultOption -3.402823466e+38F ~ 3.402823466e+38F
Select/Limit Category

The Select/Limit category includes the following instruction types:

e Select

e High Low Limit
Select

The Devicelogix Select function block identifies one input within the
selected two function block inputs as the output according to the
value of the selector. The Select function block is outlined in detail
below.

IF Selector =1

Output = value of Input 2
IF Selector = 0

Output = value of Input 1
END

The valid data ranges are as follows.

Parameters Data Range

In1 -2147483648 ~ 2147483647 (DINT)
-3.402823466e+38F ~ 3.402823466e+38F (REAL)

In2 -2147483648 ~ 2147483647 (DINT)
-3.402823466e+38F ~ 3.402823466e+38F (REAL)

Selectorln 0,1

FaultOption 0,1,2,3

FaultStateValue -2147483648 ~ 2147483647 (DINT)
-3.402823466e+38F ~ 3.402823466e+38F (REAL)
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IMPORTANT

When data values are large, switching between REAL and DINT
data types may cause a minimal loss of accuracy. For example,
a value of 99999999 DINT will be rounded up to 100000000
REAL when you switch to a REAL data type and then back to a
DINT data type.

High/Low Limit

The DeviceLogix High/Low Limit function block limits the input value
within the specified data range.The High/Low Limit function block is

outlined in detail

IF value of Input

below.

> HighLimit

Output = HighLimit
ELSE IF value of Input < LowLimit
Output = LowLimit

ELSE
Output = Input
END
Output
L If Use Fault Checking | If Use Fault
Condition is RESET Checking is SET Fault Status
INPUT in NAN NAN Value of the Fault | 1
state value
INPUT is the Positive | HighLimit 0
Infinity
INPUT is the Negative | LowLimit 0
Infinity

The valid data ranges are as follows.

Parameters

Data Range

HighLimit

2147483648 ~ 2147483647 (DINT)
-3.402823466e+38F ~ 3.402823466e+38F (REAL)

LowLimit

2147483648 ~ 2147483647 (DINT)
-3.402823466e+38F ~ 3.402823466e+38F (REAL)

FaultOption

0,1,23,45

FaultStateValue

-2147483648 ~ 2147483647 (DINT)
-3.402823466e+38F ~ 3.402823466e+38F (REAL)

Note: HighLimit > LowLimit.
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IMPORTANT When data values are Iarg.e,.switching between REAL and DINT
data types may cause a minimal loss of accuracy. For example,

a value of 99999999 DINT will be rounded up to 100000000
REAL when you switch to a REAL data type and then back to a
DINT data type.

Statistical Category

The Statistical category includes a single instruction type: Moving
Average.

Moving Average

The DeviceLogix Moving Average function block calculates a time
average value for the input signal.

When sampling is enabled, the object executes this formula as the
main function.
n=k-=Munberfiaplertl
Cutput, = E Input, { MumberOfSanples
n=k

When the object starts executing, the moving average is initialized, as
shown in the example that follows.

Example

Number of samples = 3
Scan 1: Outputl = Inputl
Scan 2: Output2 = (Input2+Inputl)/2
Scan 3: Output3 = (Input3+Input2+Inputl)/3

The table lists the conditions and corresponding output with special
input values.

Output

Condition Fault Option =1 Fault Option =2 Fault Option =3 Fault Code
INPUT in NAN NAN Hold last output Value of instance 2
INPUT is the Positive | Positive Infinity attribute Fault State 7

iy Value
Infinity
INPUT is the Negative | Negative Infinity 2
Infinity
Input value from The calculated result 1
binding source is out | using the truncated input
of range for the object | value
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The valid data ranges are as follows.

Parameters Data Range

SampleEnable 0,1

NumberOfSamples 1 ~ 65535

SampleRate 0 ~ 65535

FaultOption 0.1,2,3

FaultStateValue -2147483648 ~ 2147483647 (DINT)
-3.402823466e+38F ~ 3.402823466e+38F (REAL)

IMPORTANT

When data values are large, switching between REAL and DINT
data types may cause a minimal loss of accuracy. For example,
a value of 99999999 DINT will be rounded up to 100000000
REAL when you switch to a REAL data type and then back to a

DINT data type.

Timer/Counter Category

The Timer/Counter category includes the following instruction types:

e Timers - The Timer controls the state of a single output based on
the value of an Accumulator and a Preset. The Timer has two
inputs called Input and Reset which control the counting of the
Accumulator. The three timers available are:

— On-Delay Timer
— Off-Delay Timer

— Pulse Timer

All three timers have a selectable time base of either 1

millisecond or 10 milliseconds. The timers are non-retentive.
Only the output status is available. No Timer Timing or Timer
Done bits are available. The different timers are described in the
next sections.

e Counters - There are two kinds of Counters:

— Up Counter

— Up/Down Counter

The difference is the Up/Down Counter has two input path: one
for up counting and the other for down counting. The Reset
path binding is optional for Counters. You can also change
element type by editing the name field.
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If the device supports retentive type Timer or Ccounter, then the
accumulate value of the Timer/Counter will be retained during

power-down. When the power is cycled and the logic resumes

running, it updates based on the previous accumulate value.

On Delay Timer

The On Delay Timer delays the output response to an input by a
desired amount of time. When the input is TRUE, the timer increments
the accumulator and when the input goes FALSE the timer resets the
accumulator. For each time base unit of time, the timer increments the
accumulator. When the accumulator reaches the preset value, the
timer sets the output to TRUE. The timer maintains the output TRUE
status as long as the input remains TRUE.

When the input changes from TRUE to FALSE, the timer resets both
the output and the accumulator. If the input goes FALSE before the
time period specified by the time base and preset, the output remains
FALSE and the accumulator is cleared, essentially ignoring the input.

If the timer senses a TRUE level on the reset input at any time during
the operation of the timer, it resets the output to FALSE and clears the
accumulator. Because the reset line is level sensitive, the timer
remains reset until the timer detects a FALSE on the reset input. Also,
because the input is level sensitive, the timer again begins to
increment the accumulator if the reset line goes FALSE while the input
remains TRUE.

R |
1o t1 2 i3 t4
o L
10+PT W4PT 15
< PT
ET -
to t1 t2 t4 ts

The valid data ranges are as follows.

Parameters Data Range

PRE 0~ 65535

ACC 0~ 65535

Time Base 0(1ms), 1(10ms)
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Off Delay Timer

The Off-Delay Timer works the same way as the On-Delay Timer but
instead of delaying the TRUE status of the output, it delays the FALSE
status of the output. The input to this timer is a level sensitive FALSE
with an edge-triggered reset on the FALSE to TRUE transition. This
means that when the input is FALSE, the timer increments the
accumulator and when the input goes TRUE the timer resets the
accumulator. For each time base unit of time, the timer increments the
accumulator.

When the accumulator reaches the preset value, the timer sets the
output to FALSE. The timer maintains the output FALSE status as long
as the input remains FALSE. When the input changes from FALSE to
TRUE, the timer sets the output to TRUE and resets the accumulator. If
the input goes TRUE before the time period specified by the time base
and preset, the output remains TRUE, and the accumulator is cleared,
essentially ignoring the input.

If the timer senses a TRUE level on the reset input at any time during
the operation of the timer, it resets the output to FALSE and clears the
accumulator. Because the reset line is level sensitive, the timer
remains reset until the timer detects a FALSE on the reset input. Also,
because the input is level sensitive, the timer again begins to
increment the accumulator if the reset line goes FALSE while the input
remains FALSE. However, because the reset logic already set the
output to FALSE, the time delay causes no effect because the output is
already FALSE. If the input is TRUE when the reset goes FALSE, the
timer sets the output to TRUE.

M - J—I_ J |_

td tt 2 3

o || L
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The valid data ranges are as follows.

Parameters Data Range

PRE 0~ 65535

ACC 0~ 65535

Time Base 0(1ms), 1(10 ms)

Pulse Timer

The Pulse Timer generates a TRUE value on its output for a fixed
amount of time. The duration of the TRUE pulse is determined by the
preset value along with the time base of the timer. When the input to
the timer changes from FALSE to TRUE, it sets the output to TRUE and
starts the accumulator counting. It then increments the accumulator
each time the time base number of milliseconds has expired. When
the accumulator reaches the preset value, the timer resets the output
to FALSE.

In the Pulse Timer, the input acts only as a trigger to start the
accumulator counting. Once the accumulator starts timing, it continues
to rise regardless of the state of the input. As long as the output is
TRUE and the accumulator is counting, additional triggers of the input
do not affect the state of the output or the count of the accumulator.
Once the accumulator reaches the preset value and the timer resets
the output to FALSE, the Pulse Timer can again trigger the process by
sensing a FALSE to TRUE transition on the input pin. Even if the input
remains on the entire time the accumulator is counting, when the
accumulator reaches the preset value, the timer resets the output to
FALSE.

At any point during the operation of the timer, if it detects a TRUE
level on the reset input, it will disable the timer and set the output to
FALSE. The timer must again be triggered by a FALSE to TRUE
transition on the input. This means that if the input is TRUE and the
timer is reset, the timer will remain inactive. Even if the reset changes
back to FALSE while the input is TRUE, the timer remains inactive. In
order to start a new pulse operation, the input must change to FALSE
and then back to TRUE.
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The valid data ranges are as follows.

Parameters Data Range

PRE 0 ~ 65535

ACC 0 ~ 65535

Time Base 0(1ms), 1(10 ms)
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Up Counter

The Up Counter has two inputs called Input and Reset and one output
called Output. The Up counter simply counts up on a FALSE to TRUE
transition and sets its output to TRUE when the accumulator reaches
the preset value. The accumulator continues to count up until the
counter is reset or it reaches 65,535. A TRUE value on the reset input
zeros the accumulator and sets the output to FALSE.

An illustration of the counter function with a preset value set to 3 is
below.

e [ L LI L LI
Rese [

Cutput |
]
4
2
Count
1 [

0 0

The valid data ranges are as follows.

Parameters Data Range
PRE 0 ~ 65535
ACC 0 ~ 65535

Up/Down Counter

The Up/Down counter has three inputs called Input, Reset, and Count
Down Input and one output called Output. The counter increments
the accumulator any time the Input changes from FALSE to TRUE and
decrements the counter any time the Count Down Input changes from
FALSE to TRUE. When the accumulator is above or equal to the preset
value, the counter sets its output to TRUE. When the accumulator falls
below the preset, the counter resets its output to FALSE. Like the Up
Counter, the Up Down Counter resets when a TRUE level is detected
on the Reset input. When a reset occurs, the counter zeros the
accumulator and sets the output to FALSE.
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An illustration of the Up Down counter function with a preset value
set to 3 is below:

[T LT

Count Cown r |_|
Resel _|
Qugput

Count Walue

The valid data ranges are as follows.

Parameters Data Range
PRE 0 ~ 65535
ACC 0 ~ 65535
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Compare Category

The Compare category includes basic comparison functions, including
the the instruction types:

e Greater Than (GRT)

e Greater Than or Equal To (GEQ)
e Equal (EQU)

e Not Equal (NEQ)

e Less Than (LES)

e Less Than or Equal (LEQ)

e Mask (MEQ)

Operation rules [all except Mask (MEQ)]

The conditions and outputs of each function block are described

below.
Function Block Condition Output
Type
Greater Than (GRT) | Source A > Source B 1
Source A <= Source B 0
Greater Than or Source A >= Source B 1
Fqual (GEQ) Source A < Source B 0
Equal (EQU) Source A == Source B 1
Source A = Source B 0
Not Equal (NEQ) Source A = Source B 1
Source A == Source B 0
Less Than (LES) Source A < Source B 1
Source A >= Source B 0
Less Than or Equal | Source A <= Source B 1
(LEQ) Source A > Source B 0

Data ranges

The valid data ranges for all of these instructions are as follows.

Parameters Data Range

Source A -2147483648 ~ 2147483647 (DINT)
-3.402823466e+38F ~ 3.402823466e+38F (REAL)

Source B -2147483648 ~ 2147483647 (DINT)
-3.402823466e+38F ~ 3.402823466e+38F (REAL)

FaultOption 0,12
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When data values are large, switching between REAL and DINT

data types may cause a minimal loss of accuracy. For example,
a value of 99999999 DINT will be rounded up to 100000000
REAL when you switch to a REAL data type and then back to a
DINT data type.

Comparison output for Infinity Input

Value of Value of Comparison Output

Source A |SourceB  FeorTGra [eaU |NEQ | LES |LEQ

(+) Infinity (+) Infinity 0 1 1 0 0 1

(+) Infinity (-) Infinity 1 1 0 1 0 0

(+) Infinity Any finite 1 1 0 1 0 0
number

(-) Infinity (+) Infinity 0 0 0 1 1 1

(-) Infinity (-) Infinity 0 1 1 0 0 1

() Infinity Any finite 0 0 0 1 1 1
number

Any finite (+) Infinity 0 0 0 1 1 1

number

Any finite (-) Infinity 1 1 0 1 0 0

number

Any finite Any finite Refer to operation rules

number number

Operation rules [Mask (MEQ) only]

The Mask process is outlined below.

IF (Source AND Mask) == (Compare AND Mask)
Output is Set

ELSE

Output is Clear

END

Data ranges [Mask (MEQ) only]

The valid data ranges for the MEQ instructions are as follows.

Parameters

Data Range

Source

16#0 ~ 16#FFFFFFFF

Mask

16#0 ~ 16#FFFFFFFF

Compare

16#0 ~ 16#FFFFFFFF

Publication RA-UMOO03B-EN-P - February 2010

45



Chapter2  Navigate the Function Block Editor Interface

Compute/Math Category

The Compute/Math category includes fundamental arithmetic
operations, including the instructions types:

e Add (ADD)

e Multiply (MUL)

e Subtract (SUB)

e Divide (DIV)

e Modulus (DINT)

e Modulus (REAL)

e Absolute (ABS)

e Negative (NEG)

e Square Root (SQR)
e Power (XPY)

Operation rules

The conditions and outputs of each function block are described

below.

Function Block
Type

Output

Add (ADD)

= Source A + Source B

Multiply (MUL)

= Source A x Source B

Subtract (SUB)

= Source A - Source B

Divide (DIV)

= Source A / Source B

Modulus (DINT)

= Source A - (Source A/ Source B) x Source B

Modulus (REAL)

= Source A - (DINT)(Source A/ Source B) x Source B

Absolute (ABS)

= Absolute value of (Source A)

Negative (NEG)

=-Source A

Square Root (SQR)

= Square root of (Source A) *

Power (XPY)

= Source A * * Source B

*If Source A is negative, the operation takes the absolute value of the Source A before
calculating the square root and no fault is reported.
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Fault State Conditions and Rules
Fault state conditions and rules are listed below.
Operation Condition Output Fault
Data Type Fault Option | Fault Fault Code
=1 Option=2 | Option=3

DINT The result from | Truncates Hold last Value of 3
the operations output instance
ADD, SUB or attribute
MUL exceeds Fault State
the range of the value
DINT data type
(Any DINT)/0 | =Dividend 3
Input data from | Use the 1
the binding path | Truncates
isout of range | input value

REAL (#) Infinity x (£) | (#) Infinity Hold last Value of 3
Infinity output instance

— attribute
(+) Nonzero /0 | (#) Infinity Fault State 3
Infinity + Infinity | Infinity value 3
0/0 Infinity 3
Infinity - Infinity | NAN 3
(+) Infinity / () | NAN 3
Infinity
(#) Infinity x 0 NAN 3
Sart () Infinity) | Infinity 3
0xx0 NAN 3
In XPY NAN 3
operation,
source Ais
negative while
source B is not
an integer value
NAN operand NAN 3
for any
operation
Input data from | Use the 1
the binding path | Truncates
isout of range | input value
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Data ranges

The valid data ranges for the compute instructions are as follows.

Parameters

Data Range

SourceA

-2147483648 ~ 2147483647 (DINT)
-3.402823466e+38F ~ 3.402823466e+38F (REAL)

Source B

-2147483648 ~ 2147483647 (DINT)
-3.402823466e+38F ~ 3.402823466e+38F (REAL)

FaultOption

0,123

FaultStateValue

-2147483648 ~ 2147483647 (DINT)
-3.402823466e+38F ~ 3.402823466e+38F (REAL)

IMPORTANT

When data values are large, switching between REAL and DINT
data types may cause a minimal loss of accuracy. For example,
a value of 99999999 DINT will be rounded up to 100000000
REAL when you switch to a REAL data type and then back to a
DINT data type.

Move/Logical Category

The Move/Logical category includes fundamental bit type logic
operations, including the instructions types:

* Boolean

— AND (BAND)

— Not AND (BNAND)

— OR (BOR)

— Not OR (BNOR)

— Exclusive OR (BXOR)

— Exclusive Not OR (BXNOR)
— NOT (BNOT)

e Latch

— Set Latch (SETD)
— Reset Latch (RESD)
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Boolean Functions

The Boolean functions are as follows. Note that the number of inputs
can be changed on some functions and is product-specific.

Function Block Set Reset Output Value
Type
AND (BAND 0 0 0
0 1 0
1 0 0
1 1 1
Not AND (BNAND) |0 0 1
0 1 1
1 0 1
1 1 0
OR (BOR) 0 0 0
0 1 1
1 0 1
1 1 1
Not OR (BNOR) 0 0 1
0 1 0
1 0 0
1 1 0
Exclusive OR (BXOR) | 0 0 0
0 1 1
1 0 1
1 1 0
Exclusive Not OR 0 0 1
(BXNOR) 0 1 0
1 0 0
1 1 1
NOT (BNOT) * 0 N/A 1
1 N/A 0

Note: The Input number can be set in a property page; the default
number is 2. BNOT has only one input.
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Latch Functions

There are two kinds of Latch functions: Set Dominant Latch (SR) and
Reset Dominant Latch (RS). Unlike the Latch in RS Logix 5000,
DeviceLogix Latch requires the Reset binding. So the Set/Reset
appears in pair and the RS type and SR type have different element
order. See its truth table below.

Function Block Input 1 Input 2 Value attime + | Value at time +
Type t ton
SETD (Set 0 0 0 0
Dominant) 0 1 0 1

1 0 0 0

1 1 0 1

0 0 1 1

0 1 1 1

1 0 1 0

1 1 1 1
RS (Beset 0 0 0 0
Dominant) 0 1 0 1

1 0 0 0

1 1 0 0

0 0 1 1

0 1 1 1

1 0 1 0

1 1 1 0

Enable Line Feature

Enable Line can be supported by each instruction type in the Function
Block Editor. When an instruction supports the Enable Line feature,
that particular instruction can only be executed when the Enable Line
feature is on; otherwise, that instruction maintains the data from the
last data scan. Each instruction that uses Enable Line must configure
both an input and an output; the output has the same real time data as
the input, passing the enable information to the next instruction.
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The Enable Line feature can have two data sources:

e If an input uses Enable Line to bind with an input point or other
function block’s output, the input retains this point’s data value.

e If an input uses Enable Line in an unbound capacity, the input
uses the default constant value (which you can set on each
instruction’s property page).

' Alarm
- —&]Enableln  EngbleOutfD—
(cNp1 D In Out D_I_
| PULR 5

’ | FPulse Timerwith Resat

DIP 2 fault status To— L= Enableln EnableDut[®

Mis Bit 1 F ] U S— —*| TimerEnable DN [D— —@
E —————— —| Reset

TIP The EDS file for a device must explicitly specify support for this

functionality to be available. If a device's EDS file does not
support this feature, this functionality will not be available.
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cOnﬁguration Toolbars The Function Block Editor toolbars are:

e Standard - Lets you perform general editing functions, verify
logic, and toggle edit mode.

e Tabbed Instruction - Lets you enter Boolean or Analog type 1/0O,
and add functional elements to the schematic.

e Online - Lets you perform online functions. This toolbar is
enabled only when you are working on line.

Standard Toolbar
Standard Toolbar
Function Description
% Sends the logic schematic to a printer.

Removes the selected element.

B

Duplicates the selected element and send it to the
clipboard.

i

Places the element in the clipboard at current cursor
position.

Verifies the logic you have configured on the schematic
sheet.

Makes the configuration smaller.

Makes the configuration bigger.

PP R B

Toggles between the Devicelogix Function Block Editor
software being in the Edit mode or not being in the Edit
mode. In the Edit mode, you can modify the logic but you
cannot communicate with the device. That is, you cannot
upload or download logic or turn the logic On or Off. When
you are not in Edit mode, you can perform online animation,
if the device is online. You can set the preset value, force
/0, or accumulator value of counters or timers, and
download to a device, but you cannot modify logic.

BE
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Tabbed Instruction Toolbars

The tabbed instruction toolbars are:

® Process

e Filter

e Select/Limit

e Statistical

e Timer/Counter
e Compare

e Compute/Math
e Move/Logical
e Macro Block

Independent of what instruction type you have selected, the following
I/O components toolbar icons are always available.

1/0 Components Toolbar

Function Description
= Boolean bit input
- Boolean hit output
- Analog bit input
- Analog bit output
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Process Category Toolbar

Process Category Toolbar

Function Description
Alarm Instruction
ALM
Timing Diagnosis Instruction
TDi
PID Instruction
I

Filter Category Toolbar

Filter Category Toolbar

Function Description

Low Pass Filter Instruction
LEF

Select/Limit Category Toolbar

Select/Limit Category Toolbar

Function Description
Select Instruction
SEL
High Low Limit Instruction
HLL
Low Pass Filter Instruction
LPF

Statistical Category Toolbar

Statistical Category Toolbar

Function Description

Moving Average Instruction
HLAVE
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Timer/Counter Category Toolbar

Timer/Counter Category Toolbar

Function Description
Pulse Timer Instruction
FULE
On-Delay Timer Instruction
TOHE
Off-Delay Timer Instruction
TOFER
Up Counter Instruction
CTTT
Up Down Counter Instruction
CTUD
TIP When using the ACC feature, you may notice some minor

differences in the Timer/Counter instructions. Depending on the
firmware implementation, some devices consider this an output
and bind it to an analog output tag, while other devices
consider it a parameter.

Compare Category Toolbar

Compare Category Toolbar

Function Description
Greater Than Instruction
GRT
Greater Than or Equal To Instruction
GEQ
— Equal Instruction
Not Equal Instruction
HEL
Less Than Instruction
LEZ
Less Than or Equal Instruction
LEQ
Mask Instruction
HED]
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Compute/Math Category Toolbar

Compute/Math Category Toolbar

Function

Description

ADD

Add Instruction

MUL

Multiply Instruction

SUB

Subtract Instruction

DIV

Divide Instruction

MO

Modulus (DINT) Instruction

MOD

Modulus (REAL) Instruction

ABZ

Absolute Instruction

NEG

Negative Instruction

S0R

Square Root Instruction

EXP

Power Instruction
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Move/Logical Category Toolbar
Move/Logical Category Toolbar
Function Description
AND Instruction
BAND
Not AND Instruction
EHAHD
OR Instruction
EOR
Not OR Instruction
EHOR
Exclusive OR Instruction
EXOR
Exclusive Not OR Instruction
EEHOR
NOT Instruction
EMOT
Set Latch Instruction
SETD
Reset Latch Instruction
ESTD
Publication RA-UMOO03B-EN-P - February 2010 57



Chapter2  Navigate the Function Block Editor Interface
Macro Block Category Toolbar
Beginning with DeviceLogix firmware revision 4, certain devices
support Macro function block instructions. Once you define a Macro
instruction, a new tabbed instruction toolbar appears. For more
information on Macro function block instructions, refer to Chapter 3,
Bind Function Blocks with I/O.
Online Toolbar
Use the Online toolbar to perform functions when you are working
on line in the Function Block Editor.
Online Toolbar

Function Description

t Upload the logic configuration from the device to the
Function Block Editor configuration tool.

“ Download the logic configuration from the Function Block
Editor to the device. The configuration must pass the logic
verification process for the download to be successful.
Run the Devicelogix logic configuration that you have
downloaded to the device.

Stop the Devicelogix logic configuration running in the
device.

@ Compare the logic in the device with that in the Function
Block Editor configuration tool.
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Schematic View
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The schematic sheet is the area in which you place function blocks to
create logic. The area is laid out on a grid with letters A through L
representing the columns and numbers 1 through 12 representing the
rows. This area is large enough to easily place all the function blocks,
I/O tags, and associated connecting wires needed to create the
desired logic.

TIP The zoom level controls how much of the schematic you see at
any given time. If you want to see more of the schematic, zoom
out. If you want more detail, zoom in. You can also use the
scroll bars to move the schematic sheet around to display parts
of the schematic that do not fit on the display.

The printed schematic uses 12 size A sheets of paper. The editor prints
the schematic on four rows of three sheets. The schematic is printed at
full size, regardless of the setting of the current zoom level. To make
adjustments to the schematic before printing, you can use the print
preview feature to see how the schematic will print. The schematic
can also be sent to a plotter for easier viewing.

TIP Because a device has limited memory to store logic, the display
of uploaded information may not match the appearance of
information downloaded to the device. Therefore, once your
logic configuration is complete, you should print a copy of it for
your records.
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Message Pane

Status Bar

60

The message pane on the bottom of the Function Block Editor
displays the results when you verify logic. If the Function Block Editor
finds an error in your logic, click on the error or warning message in
the message pane and the cursor goes to the place in the Function
Block Editor where the error is in the logic.

The message pane also displays the number of function blocks that
are remaining in the device.

From the View menu, you can toggle between displaying the message
pane or not displaying it.

The Status bar, located on the bottom of the Function Block Editor,
provides a view of the current working status of the Function Block
Editor. You can toggle between displaying the Status Bar and not
displaying it by selecting View > Status Bar.

There are six panes that provide unique information about the
Function Block Editor.

Status Bar
Pane Description
Help Indicates how to launch the online help.
Capacity Displays the number of function blocks you may add to the schematic

before maximum capacity has been reached.

Schematic | Indicates whether changes to the schematic have been saved to the
Saved RSNetWorx for DeviceNet software (*.dnt) file. If no edits occurred, then
Saved appears. If edits did occur, then Not Saved appears.

Schematic | Indicates whether the schematic matches the configuration in the device.
Matched Displays Pending Edit if changes exist, Animated if there is a match (the
schematic reflects the live status of the running logic), or is blank if you are
offline.

Coordinates | Displays the x and y coordinates of the cursor on the schematic page.

Zoom Displays the current zoom percentage (by default, 100%).
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Menus The Function Block Editor has six menu options that allow you to
create and maintain a schematic:

e File

e Edit

e View

e Communications
e Tools

e Help

File Menu

The File menu lets you perform printing functions and lets you exit
the DeviceLogix Function Block Editor .

File Menu

Function Description

Print Sends the logic schematic to the printer. All vital
components (blocks, comments, and I/0 points) are not spilt
across printed pages.

Print Preview Preview the logic schematic before sending it to the printer.

Print Setup Choose printer and printing options.

Close Exit the Devicelogix Function Block Editor and return to
RSNetWorx for DeviceNet software.
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Edit Menu

The Edit menu lets you modify elements in the schematic. .

Edit Menu

Function Description

Undo Cancels the last action.

Redo Performs again the previously cancelled action.

cut’ Removes the selected function block element.

Copy’ Duplicates the selected content to save it in the clipboard.

Paste’ Places the content in the clipboard into the Function Block
Editor at the position that your cursor is resting.

Delete Permanently removes the selected content from the
schematic.

Add Element Adds the element at the cursor position. The List of
Elements dialog box opens for you to select an element
type.

Select All Highlights all the elements in the Function Block Editor (to
copy or cut).

Properties Opens the Configuration Properties dialog box to modify

properties, such as Author, Revision, and Description.

Recovery Mode

Opens the Recovery Mode dialog box to determine if logic is
automatically enabled following a module replacement.

When you use an Allen-Bradley master, choose the recovery
mode option to determine how the I/0 device recovers from
an automatic download by a master device.

When an I/Q device fails and a new device is added to
replace it, a master device on the network can automatically
download the stored configuration and logic to the device.
This feature is known as Auto Device Replace (ADR). The
recovery mode determines whether or not to enable the
local logic when a download of this type occurs. The
recovery mode is disabled by default. ADR in the scanner is
also disabled by default.

" You can cut/copy/paste across multiple instances of the Function Block Editor when the source
version and the target version of the Function Block Editor are the same and the target device
supports the element that is being copied.
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View Menu

The View menu lets you modify your view of the schematic in the

Function Block Editor.

View Menu

Function Description

Toolbars Opens the Toolbars dialog box to determine which toolbars
display in the Devicelogix Function Block Editor software.

Status Bar Toggles between displaying and not displaying the status
bar at the bottom of the Function Block Editor.

Message Log Window Toggles between displaying and not displaying the
Message Log window at the bottom of the Function Block
Editor.

Zoom In Increases (make larger) the view of the configuration. You
lose view of part of the schematic of the Function Block
Editor when you use this function.

Zoom Qut Decreases (make smaller) the view of the configuration. You
see more of the schematic of the Function Block Editor
when you use this function.

Fit to Page Displays the entire logic diagram schematic within the

application window. This causes the logic elements to
appear very small, but displays the entire schematic.

Zoom to 100%

Causes the configuration pane to mirror what is seen on the
printed version when the configuration pane is printed.
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Communication Menu

The Communications menu lets you work on line in the Function
Block Editor.

Communication Menu

Function Description

Upload Copies the configuration in the DevicelLogix-enabled device
and displays it in the Function Block Editor. You lose any
changes you made in the configuration and online
animation starts.

Download Transfers the configuration in the Function Block Editor to
the Devicelogix-enabled device and online animation starts.
For the download to begin, the configuration must pass the
verification process.

After the download completes, you have the choice to
enable the logic or leave the logic disabled.

Logic Enable On Runs the logic configuration that you have downloaded to
the device.
Logic Enable Off Stops running the logic configuration that you downloaded

to the device.
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Tools Menu

The Tools menu lets you modify logic in the Ladder Editor.

Tools Menu

Function Description

Logic Verify Checks for mistakes in a schematic. Confirms that:

« each function block has the minimum number of pins
bound

e each attribute has the correct data type associated with
it
« the two ends of a binding are of the same type

Compare Compares the logic configured in the device with the logic
configured in the Function Block Editor. You must be working
in the online mode to use this function.

Edit Mode Toggles between working in the Edit mode and not working
in the Edit mode.

In the Edit mode, it is possible to modify the logic but you
cannot communicate with the device. (That is, you cannot
upload or download logic or use the Logic Enable On or
Logic Enable Off functions.)

When you are not working in the Edit mode, it is possible to
perform online animation. If you are working in online mode,
you can set the preset value, force I/0, or accumulator value
of counters or timers, but you cannot madify logic.

Resource Displays the total function block resources and currently
available resources.

Use the Screen Format Resource and Download Option
section to indicate what screen elements (such as
comments or description) you want to download to the
device.

Macro Block Allows you to create and manage Macro types within your
logic configuration through several sub-menu options:

« Create Macro Block

* Macro Block Manager

« Open Macro Block Definition
 Delete Macro Block

» Open Macro Block Logic
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Help Menu

The help menu provides you with assistance when you are working in
the Function Block Editor.

Help Menu

Function Description

Help Topics Accesses the help files available for the Function Block
Editor.

Release Notes Accesses release notes pertaining to Devicelogix
functionality or the Function Block Editor.

About Devicelogix Opens the About Function Block Editor window to learn
revision and copyright information about the Function Block
Editor. File revision identifies the revision of the Function
Block Editor DLL application.
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Chapter 3

Bind Function Blocks with 1/0

What This Chapter Contains Read this chapter to learn more information about the binding
function blocks with I/O. The following table lists what this chapter
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contains and where to find specific information.

Topic Page
Overview of Inputs and Outputs 68
Inputs 68
Qutputs 69
Configure the Macro Instruction 74
Offline Operations 83
Online Operations 83
Go Online 83
Online Animation 85
Enable and Disable Logic 87
Verify Logic 87
Compare Logic 88
Upload and Download Logic 89
Forcing 9N
Forcing Inputs 92
Forcing Outputs 92
TIP For more information on the tasks you can perform in the

Function Block Editor, see the Function Block Editor online help.
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Overview of Inputs and
Outputs

68

Function blocks contain both inputs and outputs. Inputs to function
blocks can be attached to any of the input types or to the output of
another function block. Only one connection can be made to one
function block input pin and an input cannot be tied to another input.
Outputs from function blocks can be attached to either hardware or
network outputs or to the inputs of other function blocks. A single
function block output can be the source of (and connected to) any
number of hardware outputs or function block inputs. Hardware
outputs cannot be tied to other hardware outputs, and hardware
inputs cannot be tied to other hardware inputs.

Inputs

Device inputs can connect to any function block input or can drive an
output directly. The number and type of inputs varies from device to
device. However, devices may support the following five types of
inputs (supported categories based on device) and are described
below.

Input Category Description

Hardware (physical) | Hardware inputs represent the actual inputs (such as sensors and
switches) attached to a particular device.

Network Network inputs represent data sent from a master that can be
used in the device's logic.

Status Status inputs indicate the state of the device. For example, if an
explicit message connection exists between the device and a
master, an ‘Explicit connection exists’ input would be set to true,
possibly impacting the logic that the device performs.

Fault Fault inputs are conditions that report device errors. For example,
if a device detects a short circuit on an output, it can set a fault
input to true. The fault input can then impact the logic that the
device performs.

Note: Currently, faults can be of the Boolean type only which
indicates a device fault status, while the other input types can be
Boolean or Analog.

Miscellaneous Miscellaneous inputs reflect a status or a condition that is
specific to each individual product.

Publication RA-UMOQ03B-EN-P - February 2010



Bind Function Blocks with /O Chapter 3

Connect I/0 points and
function block instructions
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Outputs

DeviceLogix device outputs (either Boolean or Analog) can connect to
the output of any function blocks or can be driven directly by an
input. There are two types of outputs described below.

Output Category | Description

Hardware Hardware outputs are the actual outputs (such as lights and
actuators) attached to a particular device. Without Devicelogix
functionality, the master would normally control the outputs via
consumed data. In fact, if there is no local logic controlling an
output, the master controls the output as it would if Devicelogix
functionality were not running on the device. However, within
Devicelogix functionality, if the local logic controls an output, the
master no longer controls the output. The only way the master
can affect the state of an output (under local control) is to route
requests to the local logic by using network inputs. Some outputs
can be under local control, while others can still be controlled by
the master.

Network Network outputs report the results of the local logic to a master.
These outputs can be attached to any output point on any
function block, and are part of the produced data from the device.
They can also be connected to status, faults, or inputs.

Once you have I/O points and function blocks represented in your
workspace, you want to connect them to actually create the flow of
the logic. You can:

e bind the function block’s input to input components
e bind the input component directly to output component

e bind the function block’s output to function block’s input

Connection rules

When making connections, keep the following rules in mind:

* You can attach a function block output pin to any function block
input pin. This gives you feedback capability.

® You can tie a hardware input or any other input pin directly to a
hardware or network output pin.

® You cannot tie hardware or network output connection pin to a
function block input pin.

® You cannot attach a function block output pin to any input pin.

69



Chapter3  Bind Function Blocks with 1/0

¢ A green circle indicates that the connection is valid.
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¢ A red circle indicates that the connection is invalid.
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Determine the status of a Once a connection is made, you can use the Negate and Assume Data
. Available options to determine the state of that connection.
connection Y P

Negate Data

The Negate function causes the status of the data to be negated before
it enters the function block. The negate operation cannot be used for
analog types.

TIP Using the Negate option does not require the use of one of the
available function blocks (as would a Not function block) .

70 Publication RA-UMOQ03B-EN-P - February 2010



Bind Function Blocks with /O Chapter 3

Publication RA-UMOO03B-EN-P - February 2010

Set Assume Data Available

The Assume Data Available feature should be used when feedback
paths are involved in your logic; this feature assists the Function Block
Editor in determining the function block process order. When
feedback paths are used, the Function Block Editor’s execution order
algorithm may be unable to determine which function block needs to
be resolved first. In this case, you must specify which function block
will be evaluated first by designating that the Function Block Editor
should assume that data is available at a specific input. Once selected,
a double-headed arrow appears at the end of the wire indicating that
it has precedence in the logic.

TIP Following a verify operation, the software may indicate that it
could not resolve the execution order. In this case, you just use
the Assume Data Available feature to resolve the conflict.
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Function Block Properties and Parameters
To open a function block’s property page, double-click the function
block on the schematic page.
General tab
The following is an example General tab:
MUL Properties E|
General l Parametels]
Function Black Type: MUL
Input Nurber: | J
Function Data Type: |DINT ﬂ
Execution Sequence Mumber: |UN-"-‘«55|GNED
Function Block Comment:
(0] | Cancel | | Help |
On this tab, the following fields are available:

Field Description

Function Block Type | Displays the current function block type (read only).

Input Number Displays the number of available inputs with this function block
(Boolean function blocks are configurable; other function blocks
are read only).

Function Data Type | Allows you to selct the function data type. Select between DINT
and REAL. For some function blocks, this field is read-only.

Execution Sequence | Displays the execution sequence number for this block (once the

Number project has been verified).

Function Block Allows you to include a comment with this function block (up to

Comment 100 characters).
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Parameters tab

MUL Properties |

General Parameters l

Mame Walue Type
Sources, Q[ DINT
Sourcel Q[ DINT
FaultDption 0 USINT
FaultStateyslues Q[ DINT
FaultCode O USINT
Dest 0| DINT

0k | Cancel | | Help |

On this tab, the following fields are available:

Field

Description

Name

Displays the list of parameter names (read only).

Tip: Enableln and EnableOut parameters are only available for
those devices that support DeviceLogix v3.00.

Value

Displays the value of each listed parameter. In offline mode,
some fields may be editable; those fields appear in white. In
online mode (when logic is enabled), some fields are editable
(appear in white), while are others are not - this appearance is
dependent on the Function Data Type selected on the General
tab. Any new values will only be accepted after you click Apply
or OK.

Tip: For more information on each instruction and the associated
parameters, click Help.

Type

Displays the function data type (read only).

You can select the type in the General tab.
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Configure the Macro
Instruction

14

Beginning with DeviceLogix firmware revision 4, certain devices
support the Macro instruction, which defines a set of logic routines.
Once defined, a Macro instruction behaves like other instructions in
logic.

A Macro definition contains an instruction and may reference any
output inside this logic and wiring. It does not contain any product
scope I/O. The name of a Macro definition cannot duplicate any
existing Devicelogix instruction name or another existing Macro
definition name.

The maximum number of Macro definitions permitted is defined in

the DeviceLogix capability information, which is included in the EDS
file.

Work with the Macro Instruction

You can access, edit, and manage Macro instructions through new
Tools menu options:

e Create Macro Block

e Macro Block Manager

e Open Macro Block Definition
e Delete Macro Block

e Open Macro Block Logic

Using a Macro instruction encompasses these general steps, each of
which is described in following sections.

1. Create the Macro definition

2. Define the external I/O binding
3. Add parameters

4. Set security (optional)

5. Apply the Macro definition

6. Add the Macro instruction to logic

7. Manage the Macro
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Create the Macro Definition
Complete these steps to create a new Macro definition.
1. Choose Tools > Macro > Create Macro Block.

The Macro Block Definition dialog box appears, containing
General, I/0O, Parameter and Security tabs.

Macro Block Definttion [halog

Giereral | Input/Cutput | Pasametes | Secuity |

MName: |Ma.|:|u:| 3

Drescniplion:

Loge | 0k | Camel |  Hep |

2. On the General tab, assign a unique and valid Name for the
Macro block.

Valid names are alpha-numeric and are limited to 16 characters.
3. Enter a Description.
4. Click OK.

If the Name you assigned is not unique, you will be prompted at
this time to enter a different Name.
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Define the External I/0 Binding

To definte the input/output bindings of your new Macro block,
complete these steps.

1. Choose Tools > Macro > Open Macro Block Definition.

2. Click the Input/Output tab.

Macro Block Definition Dialog

General Input/Ouiput ]F"uamaturi Securily |

[arne |l.lsaue DataType
L Erabile Ini Input BODILEAM
Enable Ouk Cutput BOOLEAN

Iriput 1 It = | BOOLEAN
Inpuk 2 Irgut - | ANALOG

Cubput 1 Ciutpat * | BOOLEAN
* Qukpit 2

TEl=le] =]

Logic | DK | Cancel Help

3. Assign a Name for the I/O binding.
4. Select the Usage.

5. Select the Data Type.

— BOOL: the defined I/O can be bound only with Boolean data.

— ANALOG: the defined I/O can be bound with a wide class of
basic data types.

6. Click OK.
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Add Parameters

While the Parameter tab in the Macro Block Definition dialog box
allows you to edit parameters, you cannot add Macro instruction
parameters here. You add parameters when you add an instance of

the Macro instruction type to your logic.

Macro Block Definttion Dialog

General | Input/Dutput  Parameter | Secuiy |

Mame

Settable

DataTvpe

DCisfaut

EnablelnConstantyaiue

1

BOOLEAN

Set Macro Security

Password protection provides the capability for Macro Block designers
to protect definitions and parameters. You may enable Macro security
when you create the Macro block; by default, password protection is
disabled on a new Macro block. The security scope extends to each

instance of the Macro block that you add to the logic.
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To enable security on a Macro block, complete these steps.
1. Choose Tools > Macro > Open Macro Block Definition.

2. Click the Security tab.

Macro Block Definition Dialog %)

Eaﬂalal| Irq:lul.l'Elulpl,tl Parametes  Securly |

[ Pazzwond Enabled

Legic . _ Cancel | Helz

3. Select the Password Enabled box.
4. Type the New Password.

5. Confirm the password.

6. Click OK.

When editing security-enabled Macro definitions or parameters, you
may be prompted to enter the password.

IMPORTANT If you forget th_e passyvor_d for_ the Macro block, you will not be
able to access it. In this situation, you must create a new Macro

block to overwrite the locked one.
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Apply the Macro Definition

When you click OK on any tab in the Macro Block Definition dialog
box, your edits will be applied if the logic is valid. When you click
OK or Logic on this dialog box, a tabbed editing window for the new
Macro block displays. To close this tabbed window, right-click the tab,
and choose Close.

Your newly-defined Macro instruction will appear in the new Macro
tab in the Instruction toolbar, along with other defined Macro
instructions. If you have not created and defined a new Macro
instruction, then this tab will be empty. If a Macro instruction is
invalid or has not been verified, then it will be grayed-out in the
Macro tab.

Add Macro Instruction to Logic

Add the Macro instruction into your logic configuration just as you
would add a standard instruction.

e Choose Edit > Add Element, select the Macro instruction
element in the Add Element dialog box, and click OK.

e Click the instruction icon in the Macro tab of the Instruction
toolbar.

e Drag the instruction from the Macro tab of the Instruction
toolbar and drop it into the logic.

Only valid Macro definitions will appear in the Instruction toolbar and
in the Add Element dialog box.
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Manage the Macro

Choose Tools > Macro Block > Macro Block Manager to open the
Macro Block Manager dialog box, where you can select Macro blocks
to modify or delete.

Macro Block Manager

Skabus | Instances Security
TIrCamplete 0 Lnpratected

Camplakad Ly priotac tad

You can delete a Macro block only if there are no instances of the
Macro in the logic. You cannot undo a Macro block deletion.

Edit the Macro Definition and Parameters

Once you have created a new Macro definition, you can choose
Tools > Macro > Open Macro Definition to edit the Macro
definition and parameters. In addition, with the Macro tabbed window
open, you can edit logic for this Macro instruction just as you would a
standard instruction.

To edit a Macro's parameters, complete the following steps.

1. In the logic, click the Properties button for the target
instructions.

The Properties dialog box displays.

2. Click the Parameters tab.
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LPF_1-Properlies

General  Palamelers |

Block Parameters

Mame Value Type
Encbiedrlanslanishs 1|BOOLEAN
InkializeCorntantyahie 0|BO0LEAN
Wlag 1.000000| REAL
Order 1| LISINT
Faulption OUSINT
Faull5taleValue 0.000000| REAL
Faulloda D{UsIMT
FrocazsOrder 0[LINT
Enabledut 0|BOOLEAN
Out 01000000 REAL

Macro Block Parametars

Echl M =ei0 Black Parametais <« |

3. Click the Edit Macro Block Parameters button.

&3

Flairre= has Far
4| LFF1_Imk<Const EnableinConstantyabe = |
H|LFF1_WLag Wil hd
| LFFL_Crder Crder d
* LFF1_FautOption [T - |
=
ok | caneel | apok | e |

4. Assign a unique Name for the Macro block parameter.

The dialog box expands to show the list of externally-viewable
Macro Block Parameters.

5. Select the block parameter that this Macro block parameter
references from the Alias For drop-down list.

6. Click OK.
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To view the Macro block parameters, choose Tools > Macro >
Open Macro Definition, and click the Parameter tab.

#acro B lock Definition Dialog

Gereial | Inpul/Dutput  Parametes |Eu|.li:y|

Mamns [ sett... |DaraTyos DeFauk
o EnableinConstarey dus i BOOL 1
| Processorder 0 LT 0
LPFL_tritConst 0 BooL 1
|LF1_wiLag 1 Aralog 1.000000
|LeF1_order 1 USENT 1
LFF1_FaultOption i LEEINT 1]

Logic [ o ] Cancel | Hep |

Consider these guidelines when editing the Macro definition.

e Nested Macro block configuration is not supported. While you
configure Macro block logic, all Macro block instructions in the
Instruction toolbar are grayed-out so that you cannot add a
Macro within a Macro definition.

* You may copy and paste logic from the main logic window to
the Macro tabbed window, assuming that the copied logic
doesn't contain any Macro instructions. When you copy and
paste from the main logic window, all I/O bindings will be
removed.

e You may copy and paste logic from the Macro tabbed window
to the main logic window. When you copy and paste from the
Macro tabbed window, all I/O bindings will be removed.
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Offline Operations

Online Operations

Publication RA-UMOO03B-EN-P - February 2010

Once configured, products containing DeviceLogix functionality can
operate without a network to perform small local control functions.
Rockwell Automation advises that you use standard DeviceNet cabling
in these applications to accommodate the device’s power
requirements and future configuration needs.

When a network is not used, enable the Comm Status Override
Parameter on the Device Parameters Tab. This will override any errors
that are generated because there is no network. If this parameter is
not enabled, the Outputs will not react to the local logic.

You can perform the following functions when you work on line:

e Communicate with devices

e View the status of I/O with online animation
e Change logic

e Change the value of timers and counters

e Enable and disable logic

e Verify logic

e Compare logic

e Upload and download logic

® Force

e Clear latched hardware faults

Go Online

Once you've created your logic and set up your Scanlist or Override
Parameters, you are ready to go online. While the system is online,
you can make changes (for example, to the Timer and Counter
values) and to the program itself.

Perform the following steps to go online in RSNetWorx software:
1. Click the Online icon on the RSNetWorx software toolbar.
2. Once the network browse is completed, double-click the device
that you want to connect to.
The Device Properties dialog is displayed.
3. Click the DeviceLogix tab.

You may be asked to Upload or Download if you haven't
already done so. Click OK.
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4. Once the upload or download is completed, click the Start
Logic Editor button.

You see:

e The local logic resident in the device

e The real-time status of the inputs and outputs indicated by data
on the connecting wires.

¢ Logic Enabled or Logic Disabled displayed in the online toolbar,
depending on the state of the device. You can change the state
by simply selecting the desired state.

e The word Animated displayed in the status bar, which indicates
that the logic on the screen matches the logic in the device. If
you do not see Animated and you want the logic on the screen
to match the logic in the device, you must perform an upload or
download to synchronize the logic.

5. Double-click on an element. Then select the Parameter tab to
view the updating parameter values.

Change Function Block Attribute Values
Many function blocks have attributes that can be modified online. For

example you can change Timer block’s Preset (PRE) and Accumulator
(ACC) while the logic is running. See the following figure.

TONR Properties ) x|

General Parameters |

Mame Walue Type

TireiE nable BOOLEAN
Reset BODLEAN
PRE LINT
ACC LINT
TimeBase USINT

ON BOOLEAN

K | Cancel Aoy Help
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To change the value, perform the following steps:

1. Double-click on the face of the function block you want to

change.

2. Select the Parameters tab.

3. Locate the value that you want to change (values that can be
changed are white). Enter the new value in the box.

4. Click OK.

The new value takes immediate effect. If you are changing a
preset, remember to Save the configuration the next time you
exit from the Function Block Editor.

Online Animation

Once you go on line and Logic Enable is set to ON, online animation
starts. The status of the I/O can be seen in the Function Block Editor
schematic. Note that in the online animation mode, you cannot edit

instructions.

[

1 BAND ]

Boolean And
o

e
|- — — In1 Outfp— — —F1_  OutputA

0
[’ — g

There are a few remote cases with analog values that result in an error
(for example, divide by zero). In these cases, the error value
expression has the following format:

Function Block Editor

Real Value in the Device

Display Value

1.#R 0x7FC00000 (+NAN)
-1.#R 0xFFC00000 (-NAN)
14J 0x7F800000 (+INFINITY)
1.4 0xFFC00000 (-INFINITY)
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Change Logic

While the Function Block Editor is running and animated, you can
change the logic that appears on the schematic by first pressing the
Edit button or selecting Tools > Edit. When you change the logic, the
Function Block Editor will change from the Animated mode into
Pending Edits mode. The logic in the device will not be affected and
the current program will continue to run. However, the screen will not
reflect the real-time status of the logic. The data on the wires will be
frozen to whatever it was when you modified the logic. To ensure
your changes take affect, perform the following steps:

1. Select Tools > Edit so that a check mark appears on the menu,
indicating that you are in Edit mode.

2. Select Communications > Download.

You see a message that tells you that logic is running and asks
you if you would like to stop it. If you:

e Select No - the logic is not downloaded to the device and the
current logic continues to run in the device.

e Select Yes - the logic does not continue to run in the device and
new logic is downloaded to the device. When the download is
complete, you are asked if you want to start the logic running
again. If you:

— Select No - the online toolbar displays Logic Enable Off.

— Select Yes - the online toolbar displays Logic Enabled On; the
Function Block Editor is animated. The message Not Saved
displays in the status bar until you exit the Function Block
Editor and save the new configuration in RSNetWorx for
DeviceNet software.

TIP . . i
Note that you can use the edit mode icon

standard toolbar to enter edit mode.

You can use the download icon ‘ on the online
toolbar to download logic to the device.

on the
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Enable and Disable Logic

Logic Enable On

Use the Logic Enable On function to notify the device to start
processing the stored logic diagram. To set Logic Enable On, select
Communications > Logic Enable On.

Logic Enable Off

Use the Logic Enable Off option to notify the device to stop executing
the logic diagram. When you select this option, the device enters an
idle state, turning off the Logic Enable Bit in the produced data. The
Logic Enable bit in the Produced I/O assembly of the device reflects a
0 or 1 for Logic Enable Off or Logic Enable On. To set Logic Enable
Off, select Communications > Logic Enable Off.

Verify Logic

To verify the logic’s syntax, click the Verify icon in the standard
toolbar or Tools > Verify. The verify results will be displayed in the
message log window. If an error is identified, double-click the error
message to have the current caret jump to the error block.

TIP You can only download the logic to the device after verifying
and passing the verification without an error.

TIP For devices running firmware revision 3, each instruction’s
instance ID number is assigned and valid only after verification.
This number may change if the placement of the instruction
changed.

For devices running firmware revision 4 or higher, each
instruction’s instance ID number is assigned once and will
never change.
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The following figure shows an example verifcation in process:

EEFunction Block Editor = 10l =|

File Edit WYiew Communications Tools Help

glimexaale | o|alo|o] x| K
tLfam2 L] Process {Fiter % SelectiLimt %, Statistical % _Tmer/Courter %, Ct
A B | C |
X TONR i:l

Timer On Delay with Rq‘set

=] TimerEnable N
' X TDG - |
] Reset
Timing Dlagnosis
=} TrigStart Out
B e memeemnrmemm e e o emie oo TrigFinish
JRaset

i i f e
1| | »

% Verify Logic or Information.......
Ermor: Input 1 of TOMA: input not bound
Ermor: Input 1 of TDG: input not bound
Ermor: Input 2 of TDG: input not bound
Ermor: Input 3 of TDG: input not bound

Complete - 4 Eror, 0% arming

For Help, press F1 |Available Function Blocks: 22 |N0t Saved | |(509, 284)  |10C #

Compare Logic

Use the Compare option to determine if the logic in the Function
Block Editor matches the logic in the device. The results of the
comparison display in a pop up window.

To use the Compare function, select Tools > Compare.
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Upload and Download Logic

Upload Logic

To upload logic, select Communications > Upload. The logic
configuration in the device is read and displayed in the Function
Block Editor. Any unsaved changes will be discarded and Online
Animation begins.

Note that some devices are capable of storing screen format
information. If a particular DeviceLogix-enabled device supports this
feature (dependent on the static memory size), the function block
logic and layout position information is stored and will be returned
with an upload. Further, the text comments are also saved, but the
quality of the content cannot be guaranteed.

When you upload, the uploaded information is not automatically
stored into the RSNetWorx for DeviceNet software .dnt file. You must
make sure you save any changes after you exit the DeviceLogix Editor
to ensure that any changes made to the schematic are saved, including
changes made as a result of an upload.

Download Logic

To download logic, select Communications > Download. The logic
configuration in the Function Block Editor is duplicated and
transferred to the device. Before a download can be performed, the
logic must pass the verification process. See Verify Logic for more
information.
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You can download when logic is enabled or disabled. If you
download logic when logic is enabled, the download process occurs
as follows:

e The Function Block Editor checks to see if logic is enabled in
the device.

e If the logic is enabled, you are asked if you want to disable
logic. If you:
— Select No - the logic is not downloaded to the device and an
error message displays.

— Select Yes - the logic is downloaded to the device.

e If logic was enabled before you downloaded, when the
download is complete, you are asked if you want to re-enable
the logic. If for some reason the screen format cannot be
downloaded into the product, an error message will be
displayed and the screen format will not be saved. If logic was
not enabled before you downloaded, you are not prompted to
enable or disable the logic.

e When the download is complete, you are notified that the
download was successful. Note that if the master is currently
scanning the device to which you are downloading, you must
first access the DeviceNet scanner's scanlist to remove the device
from the scanlist. If this new logic results in different connection
sizes, you must adjust the master as follows:

— Put the master in Idle mode (This may mean turning a
processor's key switch to Program.)

— Access the device parameter’s to change the size of the
connections.

— Download the device to the scanlist.

— Click the Edit I/O Parameters button and verify the Rx and Tx
size corresponds to the new connection size.

— Put the master in Run mode for normal operation.

You can click the Cancel button anytime during the download process
to abort downloading the logic to the device. If you click the Cancel

button, an error message displays and neither old logic nor new logic
exists in the device. You must let the download complete for logic to
be contained in the device.

If logic is enabled during the download process, once the download is
complete, online animation starts. You see the real time values on the
wires connecting the elements. If logic is disabled, there is not any
activity; the current state of connections is displayed and inputs can
be changed, but online animation does not start.
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When you download, the downloaded information is not
automatically stored into the RSNetWorx for DeviceNet software .dnt
file. You must make sure you save any changes after you exit the
DeviceLogix Editor to ensure that any changes made to the schematic
are saved, including changes made as a result of an upload.

Forcing

The DeviceLogix Function Block Editor provides troubleshooting
capabilities by allowing you to force inputs and outputs that allow
you to verify the run time result of your logic.

To aid in troubleshooting and debugging of your schematic, you can
force hardware inputs and hardware outputs. No other inputs or
outputs can be forced within the Function Block Editor. Network
inputs can be forced in the device from where they originate. If you
exit the Function Block Editor with a force enabled, that force will
stay in effect until you remove it.

To apply forces, right-click on the input or output element you wish
to force. A pop-up appears that lists the forcing options .

[} 1 BAND g
| Input0 1o 4

Fo Boolean And

a

0 o
& ._O O CE & In Outfp— — 1 OutputA

TIP You cannot use the Force function in offline mode.

TIP If Logic Enable is Off (logic is not running in the product), the
Force function has no effect. In this case, if the Force value is
modified, it will not take effect until Logic Enable is On.

TIP You do not have to be in Edit mode to use forces.
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Forcing Inputs

The following list describes the input force options.

Input Force Option

Description

Force On

Forces the input ON.

Force Off

Forces the input OFF.

Remove Force

Returns control of the input to the hardware device and turns the
instruction color back to white.

The following figure shows the result of placing a force on an input.
When forced, an input element turns yellow with a red triangle
indicator and the status value reflects the force state chosen.

"1

1 BAND g

Boolean And
]

i v 0
|' — ———In1 Out [— — —1 Output A

[u] H
Input 1 — +—£]In2

Forcing Outputs

The following list describes the output force options.

Output Force Option

Description

Force On

Forces the input ON.

Force Off

Forces the input OFF.

Remove Force

Returns control of the input to the hardware device and turns the
instruction color back to white.

Clear Fault

When a device supports latching of faults, this selection clears a
hardware output fault indication (for example, off-wire or short
circuit).

The actions related to Clear Fault are product specific.

The following figure shows the result of placing a force on an output.
When forced, an output element turns yellow with a red triangle
indicator and the status value reflects the force state chosen.

0 1 BAND ]
Input D I
Boolean And
l 0 w0
L — e oup™ —
Input1 — — g In2
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Notes:
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Chapter 4

Navigate the Old Ladder Editor Interface

What This Chapter Contains Read this chapter to learn more information about the old Ladder
Editor interface. The following table lists what this chapter contains
and where to find specific information.

Topic Page
Components 95

Ladder Elements 96

Configuration Toolbars 106

Ladder Logic View 110

Message Pane 110

Status Bar m

Menus m

COmponents To help you configure your ladder logic, the old Ladder Editor

consists of:

e Ladder elements

e Configuration toolbars
e Ladder Logic view

® Message pane

e Status bar

e Menus
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Menus T il
ile Edit View Communications Tools Help Ladder E|ement tOOlbar
Standard toolbar————PT & § B R v o R A RE | |:IW
. tisme Bit {Laich ¥ Courter » Tmer
Online toolbar ——— % . gy -
1] 3 F Timer On Delay —oM—— 7
Timer Tirmer_1
Preset 123
Timebaze 1ms
Accum a
Ladder elements
Ladder Logic view __— \ —_—
DIP3  CHB3  Timer_1 Diop.2
b 3 —
M _>lj Status bar

Message pane Verifying logic. ..
Complete - 0 error(=s). 0 warningis)
wailable Ladder Memory — 97%

For Help, press F1 |Rung (End) of 2 |97% |OffL\ne v

Ladder Elements The ladder logic in the old Ladder Editor consists of rungs. The rung
consists of functional instruction elements which include bits, latches,
counters, and timers. Logic combinations are displayed on the left part
of the rung and logic outputs are displayed on the right side of the
rung. Logic outputs are determined by the type of instruction (bit,
latch, counter, or timer). For each rung, you can enter rung comments
which describe the logic that you created.

Ladder elements are:

* Rung

* Bit

e Latch

e Counter

e Timer
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Rung Element

Rung Elements

Element Description

Rung Element -The basic executable unit in the old Ladder Editor. Each rung
H has at least one input condition and one output condition. The True or False
value of an input determines the output value. You can add a commentto a

rung to clarify or describe the instruction.

Branch Element - Connection element that adds OR logic in the old Ladder
=l Editor. The branch element always resides on a rung element and,
therefore, cannot exist without the rung element.

Branch Level Element - Connection element that adds OR logic in the old
=) Ladder Editor. The branch level element can reside on a branch element or a
branch level element. The branch level element can also store instructions.

ol
1
il
M

Branch —p» i

Branch Level —pm 1/F
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Bit Element
Bit Elements
Element Description
q Examine If Open (or XIO) Element
i Examine If Close (or XIC) Element
< Output Coil Bit (or Output Energize Bit) Element

Latch Element

Latch Elements

Element Description
RSL Reset Dominant (RS) Latch Element
Set Dominant (SR) Latch Element
=RL
Latch Reset Element
RE=

The old DeviceLogix Ladder Editor provides standard latching
capabilities. These include the set dominant latch (SRL) and the reset
dominant latch (RSL).

The RS and SR latch elements require an accompanying reset element.
The latch/reset pair must use the same tag name.
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Set Dominant Latch

When using a set dominant latch, the accompanying reset element
must appear before the SRL element. Refer to the truth table for
information about the set dominant latch.

Function Reset Input (Set) (-)utput Value at (-)utput Value at
time =t; time =tg,4

0 0 0 0
0 1 0 1
SR 1 0 0 0

set dominant
(A set dominant 1 1 0 1
block goes to the 0 0 1 1
set state if both 0 1 1 7

input true.
inputs are true.) 1 5 1 5
1 1 1 1
0 0 0 0
0 1 0 1
RS 1 0 0 0

reset dominant
(A reset dominant 1 1 0 0
block goes to the 0 0 1 1

false state if both

inputs are true.) 0 1 1 1
P ' i 0 i 0
1 1 1 0

Reset Dominant Latch

When using a reset dominant latch, the accompanying reset element
must appear after the RSL element. Refer to the truth table for
information about the reset dominant latch.
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Counter Element

Counter Elements

Element Description
Count Up Element - The up counter increments its accumulator when the
U input is true. It has a preset value and an accumulator value.
Count Down Element - The counter decrements its accumulator when the
eTD input is true. It has a preset value and an accumulator value.
— Count Reset Element - Resets the accumulator and output value.
Up Counter

The up counter counts up on a false to true transition of the count
input and sets its output to true when the accumulator reaches the
preset value. The accumulator continues to count up until the counter
is reset or until the counter reaches 65,535. A reset causes the
accumulator to be set to zero and sets the output to false. The reset
(RES) element must reference the same tag name as the counter that it
will be resetting. The illustration shows an up counter with a preset
value of 3.

Count Input ’_L m ’_‘
Reset

Output ‘

2

o T
Count Valu
0

0 44018
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Down Counter

The down counter can be an independent down counter or it can
work in combination with an up counter as an up down counter. The
down only counter can be consider an up down counter, but without
count up input.

The counter increments the accumulator any time the count up input
changes from false to true and decrements the counter any time the
count down input changes from false to true. When the accumulator is
above or equal to the preset value, the counter sets its output to true.
When the accumulator falls below the preset value, the counter resets
its output to false. As with the up counter, the up down counter resets
when a true level is detected on the reset input. When a reset occurs,
the counter causes the accumulator to be set to zero and sets the
output to false. Refer to the illustration of the counter function for
clarification.The illustration shows an up counter with a preset value

of 3.

Sy B 11 B
Count Down Input I_I_I_l B |_—|

Reset

—

Output

1 |1_
Count Value
0

0 44019
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Timer Element

Timer Elements

Element Description

Pulse Trig Timer - It has a preset value and an accumulator value. The

FLL timing base can be selected as 1 ms or 10 ms.

On Trig Timer (On-delay Timer) - It has a preset value and an accumulator
TN value. The timing base can be selected as 1 ms or 10.

Off Trig Timer (Off-delay Timer). It has a preset value and an accumulator
TOF value. The timing base can be selected as 1 ms or 10.

Timer Reset Element - Reset the timer element
RES

Pulse Timer

The Pulse Timer generates a true value on its output for a fixed
amount of time. The duration of the true pulse is determined by the
Preset value along with the Timebase of the timer. When the input to
the Timer changes from false to true, it sets the output to true and the
Accumulator starts counting. The Timer then increments the
Accumulator each time the Timebase number of milliseconds has
expired. When the Accumulator reaches the preset value, the Timer
resets the output to false.

In the Pulse Timer, the input acts only as a trigger to start the
Accumulator counting. Once the Accumulator starts timing, it
continues to rise regardless of the state of the input. As long as the
output is true and the Accumulator is counting, additional triggers of
the input do not affect the state of the output or the count of the
Accumulator. Once the Accumulator reaches the preset value and the
Timer resets the output to false, the Pulse Timer can again trigger the
process by sensing a false to true transition on the input contact.

Even if the input remains on the entire time, the Accumulator is

counting. When the Accumulator reaches the preset value, the Timer
resets the output to false.
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At any point during the operation of the Timer, if it detects a true level
on the Reset input, it will disable the Timer and set the output to false.
The Timer must again be triggered by a false to true transition on the
input. This means that if the input is true and the Timer is reset, the
Timer will remain inactive. Even if the Reset changes back to false
while the input is true, the Timer remains inactive. In order to start a
new pulse operation, the input must change to false and then back to
true. Refer to the illustration of the timer function for clarification.

Reset I_l L
Input | — —I—r

Outpuff —

Do I2PT 14T

SUPD D I

~

Accum

!'Indicates events that occur simultaneously 1255
1
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On Delay Timer

The On Delay Timer delays the output response to an input by a
desired amount of time. When the input is true, the Timer increments
the Accumulator and when the input goes false, the Timer resets the
Accumulator. Each Timebase unit of time, the Timer increments the
Accumulator. When the Accumulator reaches the preset value, the
Timer sets the output to true. The Timer maintains the output true
status as long as the input remains true. When the input changes from
true to false, the Timer resets both the output and the Accumulator. If
the input goes false before the time period specified by the Timebase
and Preset, the output remains false and the Accumulator is cleared,
essentially ignoring the input.

If the Timer senses a true level on the Reset input at any time during
the operation of the Timer, it resets the output to false and clears the
Accumulator. Because the reset line is level sensitive, the timer
remains reset until the Timer detects a false on the Reset input. Also,
because the input is level sensitive, the Timer will again begin to
increment the Accumulator if the reset line goes false while the input
remains true. Refer to the illustration of the timer function for
clarification.

v .
to t1 2 B3 t4
o L
10+PT W4PT 15
= PT
ET -
to t1 12 ta ts
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Off Delay Timer

The Off Delay Timer works the same way as the On Delay Timer but
instead of delaying the true status of the output, it delays the false
status of the output. The input to this timer is a level sensitive false
with a level-triggered reset. This means that when the input is false,
the Timer increments the Accumulator and when the input goes true,
the Timer resets the Accumulator. Each Timebase unit of time, the
Timer increments the Accumulator. When the Accumulator reaches
the preset value, the Timer sets the output to false. The Timer
maintains the output false status as long as the input remains false.
When the Input changes from false to true, the Timer sets the output
true and resets the Accumulator. If the Input goes true before the time
period specified by the Timebase and Preset, the output remains true
and the Accumulator is cleared, essentially ignoring the input.

If the Timer senses a true level on the Reset Input at any time during
the operation of the Timer, it resets the output to false and clears the
Accumulator. Because the reset line is level sensitive, the Timer
remains reset until the Timer detects a false on the Reset input. Also,
because the input is level sensitive, the Timer will again begin to
increment the Accumulator if the reset line goes false while the input
remains false. However, because the reset logic already set the output
to false, the time delay has no effect because the output is already
false. If the input is true when the reset goes false, the Timer sets the
output to true. Refer to the illustration of the timer function for

clarification.
1

Reset
. 1 1 ] ] 1 :
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Input | —3
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1 1 1 1
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Configuration Toolbars

The old Ladder Editor toolbars are:

e Standard - Lets you perform general editing functions, verify
logic, and toggle edit mode.

e Ladder Element - Lets you add ladder elements to the old Ladder
Editor. The toolbar changes based on the element you are
adding (bit, latch, timer, or counter). You can drag and drop
elements from this toolbar into the old Ladder Editor.

¢ Online - Lets you perform online functions. This toolbar is
enabled only when you are working on line.

Standard Toolbar

Standard Toolbar

Function

Description

S

Sends the ladder logic to a printer.

T

Removes the selected ladder element.

i

Duplicates the selected content to save it in the clipboard.

Removes the saved content in the clipboard and puts the
content in the old Ladder Editor where your cursor is resting.

5 | @&

Cancels the last action.

Performs again the previously cancelled action.

Increases (make larger) the view of the configuration. You
lose view of part of the configuration pane of the old Ladder
Editor when you use this function.

Decreases (make smaller) the view of the configuration. You
see more of the configuration pane of the old Ladder Editor
when you use this function.

| o 2|2

Confirms that the logic that you configured is valid.

BE

Toggles between working in the Edit mode and not working
in the Edit mode. In the Edit mode, you can make changes to
the Logic. You must exit the Edit mode to download the logic
to the device.
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Ladder Element Toolbars

The ladder element toolbars are:

¢ Bit Element
e Latch Element
e Counter Element

e Timer Element

It is not required for all DevicelLogix-enabled products to

TIP .
support all of the element types. The EDS file for each product
provides information on what element are supported. If an
element is not supported, it will not appear in the associated
toolbar.

Bit Element Toolbar

Bit Element Toolbar

Function Description
— Rung Element
E Branch Element
- Branch Level Element
qL Examine If Open (or XIO) Element
: Examine If Close (or XIC) Element
: Output Coil Bit (or Output Energize Bit) Element

Publication RA-UMOO03B-EN-P - February 2010 107



Chapter4  Navigate the Old Ladder Editor Interface

Latch Element Toolbar

Latch Element Toolbar

Function Description
Rung Element
—
Branch Element
|
Branch Level Element
e
RSL Reset Dominant Latch Element
Set Dominant Latch Element
SEL
Latch Reset Element
RE=

Counter Element Toolbar

Counter Element Toolbar

Function Description
Rung Element
— g
Branch Element
|
Branch Level Element
i=|
Count Up Element
CTuU
Count Down Element
CTD
Count Reset Element
RE=
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Timer Element Toolbar

Timer Element Toolbar

Function Description

Rung Element
— g

Branch Element
|

Branch Level Element
=

Pulse Timer Element
PLL

On Delay Timer Element
TOM

Off Delay Timer Element
TOF

Timer Reset Element
RE=

Online Toolbar

Use the Online toolbar to perform functions when you are working
on line in the old Ladder Editor.

Online Toolbar

Function Description
Upload the logic configuration from the device to the old
t Ladder Editor configuration tool.

" Download the logic configuration from the old Ladder Editor
to the device. The configuration must pass the logic
verification process for the download to be successful.

Run the Devicelogix logic configuration that you have
downloaded to the device.

Stop the Devicelogix logic configuration running in the
device.

ﬂ Compare the logic in the device with that in the old Ladder
Editor configuration tool.
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Ladder Logic View

Message Pane

110

The Ladder Logic View is the area in which you place functional
elements to create logic.

The printed ladder logic uses A4 sheets of paper. The ladder logic is
printed at full size, regardless of the setting of the current zoom level.
To make adjustments to the ladder logic before printing, you can use
the print preview feature to see how it will print. The ladder can also
be sent to a plotter for easier viewing.

TIP Because a device has limited memory to store logic, the display
of uploaded information may not match the appearance of
information downloaded to the device. Therefore, once your
logic configuration is complete, you should print a copy of it for
your records. Additionally, Rockwell Automation also suggests
that you save the RSNetWorx for DeviceNet software (*.dnt)
project file.

The Message Pane on the bottom of the old Ladder Editor displays the
results when you verify logic. If the old Ladder Editor finds an error in
your logic, click on the error or warning message in the message pane
and the cursor goes to the place in the old Ladder Editor where the
error is in the logic.

The message pane also displays the amount of memory that is
available in the device (only after you verify the logic).

From the View menu, you can toggle between displaying the message
pane or not displaying it.
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Status Bar The Status bar, located on the bottom of the old Ladder Editor,
provides a view of the current working status of the old Ladder Editor.
You can toggle between displaying the Status Bar and not displaying it
by selecting View > Status Bar.

There are four panes that provide unique information about the old
Ladder Editor.

Status Bar
Pane Description
Rung Displays the rung the cursor is resting on and the total number of
Index rungs in the configuration.
Ladder Available Indicates the available percentage of memory for the ladder logic.
Memory Count When available memory is less than 5%, Low Memory will be
displayed.
Online Indication Indicates if you are working on line or off line in the old Ladder
Editor.
Logic Enable Indicates if the Logic Enable function is on or off. If you are working
Indication off line, this pane does not display.
Menus The old Ladder Editor has six menu options
e File
e Edit
e View

e Communications
e Tools
e Help
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File Menu
The File menu lets you perform printing functions and lets you exit
the old DeviceLogix Ladder Editor.
File Menu

Function Description

Print Sends the ladder logic to a printer.

Print Preview View the ladder logic before sending the logic to the printer.

Print Setup Choose printer and printing options.

Close Exit the old DevicelLogix Ladder Editor.

Edit Menu
The Edit menu lets you modify elements in the old Ladder Editor.
Edit Menu

Function Description

Undo Cancels the last action.

Redo Performs again the previously cancelled action.

Cut Removes the selected ladder element.

Copy Duplicates the selected content to save it in the clipboard.

Paste Places the content in the clipboard into the old Ladder Editor
at the position that your cursor is resting.

Select All Highlights all of the elements in the old Ladder Editor (to
copy or cut). This menu option has different behavior
depending upon the current selection in the old Ladder
Editor:

* When a rung is selected, Select All selects all of the
rungs.

« \When a branch leg is selected, Select All selects the
entire branch.

* When a branch level is selected, Select All selects the
entire branch level.

Add Ladder Element Insert a ladder element at the place where the cursor is
positioned. The Add Ladder Element window opens for you
to select the type of element you wish to insert.

Delete Ladder Element Removes the selected element from the old Ladder Editor.

Edit Ladder Element Modifies the selected ladder element by you changing the
instruction type or the instruction type parameters. Note
that it is possible to change only instruction types of the
same category (bits, latch, timers, counters).
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Edit Menu

Function Description

Edit Element Modifies the selected ladder element. It is possible to
change the instruction type or the instruction type
parameters. Note that it is possible to change only
instruction types of the same category (bits, latch, timers,
counters).

Edit Element Comment Modifies the comment attached to the selected rung or
instruction type. Note that you cannot add comments to
branch or branch level elements.

Properties Access the Configuration Properties dialog to modify or add
configuration information.

Recovery Mode Accesses the Recovery Mode dialog to select between
having logic enabled or disabled following the restoration of
a configuration. The Recovery Mode is used in conjunction
with the Auto Device Replace Configuration Recovery
feature.

View Menu

The View menu lets you modify your view of the old Ladder Editor.

View Menu

Function Description

Status Bar Toggles between displaying and not displaying the status
bar at the bottom of the old Ladder Editor.

Zoom In Increases (make larger) the view of the configuration. You
lose view of part of the configuration pane of the old Ladder
Editor when you use this function.

Zoom Qut Decrease (make smaller) the view of the configuration. You
see more of the configuration pane of the old Ladder Editor
when you use this function.

Zoom to 100% Causes the configuration pane to mirror what is seen on the
printed version when the configuration pane is printed.
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Communication Menu

The Communications menu lets you work on line in the old Ladder
Editor.

Communication Menu

Function Description

Upload Reads the logic configuration in the device and displays it in
the old Ladder Editor. You lose any changes you made in the
configuration and online animation starts.

Download The logic configuration in the old Ladder Editor is
transferred to the device and online animation starts. For
the download to begin, the configuration must pass the
verification process.

Logic Enabled On Runs the logic configuration that you have downloaded to
the device.
Logic Enabled Off Stops running the logic configuration that you downloaded

to the device.

Note that these communication options are only available when you
are working in the online mode.
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Tools Menu

The Tools menu lets you modify logic in the old Ladder Editor.

Tools Menu

Function

Description

Logic Verify

Confirms that the logic that you configured is valid.
Confirms that:

each rung has a minimum input and output element
each branch has a minimum element

each element has the minimum number of bound pins
each attribute has the correct data type associated with
it

the two ends of a binding are of the same type

Compare

Compares the logic configured in the device with the logic
configured in the old Ladder Editor. You must be working in
the online mode to use this function.

Edit Mode

Toggles between working in the Edit mode and not working
in the Edit mode.

In the Edit mode, it is possible to modify the logic but you
cannot communicate with the device. (That is, you cannot
upload or download logic or use the Logic Enable On or
Logic Enable Off functions.)

When you are not working in the Edit mode, it is possible to
perform online animation. If you are working in online mode,
it is possible to set the preset value or accumulator value of
counters or timers, but you cannot modify logic.

Edit Tags

Creates latch, counter, and timer tag names.
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Help Menu
The Help menu provides you with assistance when you are working
in the old Ladder Editor.
Help Menu

Function Description

Ladder Editor Help Accesses the help files available for the old Ladder Editor.

Release Notes Accesses release notes pertaining to Devicelogix
functionality or the old Ladder Editor.

About Devicelogix Opens the About Ladder Editor window to learn revision and
copyright information about the Ladder Editor. File revision
identifies the revision of the Ladder Editor DLL application.
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Create Logic in the Old DeviceLogix

Ladder Editor

What This Chapter Contains Read this chapter to learn how to create logic in the old DeviceLogix
Ladder Editor and about the options available to you when you work

Understanding and
Working With 1/0 Tags
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on line.

Topic Page
Understanding and Working With 1/0 Tags 117
Online Operations 118
Communication with Devices 118
Go On Line 119
Online Animation 120
Change Logic 120
Change the Value of Timers and Counters 121
Enable and Disable Logic 121
Verify Logic 122
Compare Logic 123
Upload and Download Logic 123
Forcing 125
Clear Latched Hardware Faults 126
Recovery Mode 126

TIP For more information on the tasks you can perform in the old

Ladder Logic Editor, see the Ladder Logic Editor online help.

There are two kinds of I/O tags: static and dynamic.

Static tags are:

* Device Input (DIP) - physical input point of the device
e Consumed Network Bit (CNB) - network input bit

e Fault Bit (FB)- device fault bit
e Status Bit (SB) - device status bit

e Device Output (DOP) - physical output point of the device
e Produced Network Bit (PNB) - network output bit
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Dynamic tags are those created dynamically during configuration.
They are the referenced output bits of latch, counter, and timer
elements.

Online Operations You can perform the following functions when you work on line:

e Communicate with devices

e View the status of I/O with online animation
e Change logic

e Change the value of timers and counters

¢ Enable and disable logic

e Verify logic

e Compare logic

e Upload and download logic

e Force

e Clear latched hardware faults

Communication with Devices

The old DeviceLogix Ladder Editor communicates with the devices to
accomplish the following:

e Determine device type

e Get communication parameters

e Set communication parameters

e Download configuration to the device
e Upload configuration from the device

¢ Modify function block parameters during animation (for
example, Preset value and Accumulated counts for counters or
Preset time and Elapsed time for timers)

e Force I/O values

e Start or Stop local logic (toggle Logic Enabled)
e Display device faults during animation

e Clear I/O faults

* Reset the device

Note that all communication between the old DeviceLogix Ladder
Editor and the device is done using explicit messaging connections.
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Go On Line

Once you have created your logic and set up your scanlist or override
parameters, you are ready to go on line.

To go on line:

1. Click the Online icon on the RSNetWorx software toolbar. The
RSNetWorx software will browse the network.

2. When the browsing is complete, double click the
DeviceLogix-enabled device.

3. Click the DeviceLogix tab in the device properties window. You
may be asked to upload or download if you have not done so
already.

4. Once the upload or download is complete, click the Start Logic
Editor button.

You see:

e Local logic resident in the device.

e Real-time status of inputs and outputs indicated by 0s and 1s on
the connected wires.

e The value of the accumulators change based on the logic (if you
have timers and/or counters).

* Logic Enabled or Logic Disabled displayed in the online toolbar,
depending upon the state of the device.

e The word Animated displayed in the status bar, which means the
logic on the screen matches the logic in the device. If you do
not see the word Animated displayed, perform an upload or a
download to synchronize the logic.
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Online Animation

Once you go on line and Logic Enable is set to on, online animation
starts. The status of the I/O can be seen in the old Ladder Editor
configuration pane. Note that in the online animation mode, you
cannot edit instructions.

Change Logic

While the logic is running and animated, you can change the logic
that appears in the old Ladder Editor. The old Ladder Editor changes
from the animated mode to the pending edits mode. The logic in the
device is not affected and the current program continues to run.
However, the screen does not reflect the real-time status of the logic.
The data on the wires is frozen to what it was when you entered Edit
Mode. To cause your changes to take affect:

1. Select Tools > Edit Mode so that a check mark appears on the
menu, indicating that you are in Edit mode.

2. Select Communications > Download.

You see a message that tells you that logic is running and asks
you if you would like to stop it. If you:

e Select No - the logic is not downloaded to the device and the
current logic continues to run in the device.
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e Select Yes - the logic does not continue to run in the device and
new logic is downloaded to the device. When the download is
complete, you are asked if you want to start the logic running
again. If you:

— Select No - the online toolbar displays Logic Enable Off.

— Select Yes - the online toolbar displays Logic Enabled On; the
old Ladder Editor is animated. The message Not Saved
displays in the status bar until you exit the Ladder Editor and
save the new configuration.

TIP - - e
Note that you can use the edit mode icon

toolbar to enter edit mode.

on the standard

You can use the download icon “ on the online toolbar to
download logic to the device.

Change the Value of Timers and Counters

When working in the online mode, it is possible to change the preset
and accumulator values of timers and counters.

To change the value:
1. Double click on the value you want to change.
2. Enter the new value into the box.
3. Press the Enter key.
The new value takes effect immediately. If you change a preset value,

remember to save the configuration the next time you exit the old
Ladder Editor.

Enable and Disable Logic

Logic Enable On
To cause the device to start processing the stored logic configuration:

Click Communications > Logic Enable On.
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Logic Enable Off

To cause the device to stop executing the logic configuration:
Click Communications > Logic Enable Off.

If the logic in the old Ladder Editor does not match the logic in the
device, the Logic Enable On and Logic Enable Off functions are
disabled (grayed out). You must verify the logic and download it to
the device for the Logic Enable On and Logic Enable Off functions to
be enabled.

Verify Logic

When you use the Verify Logic function, you test your configuration
for mistakes.

To verify your logic, click Tools > Logic Verify.

TIP Another way to verify logic is to click the verify logic icon @‘

on the toolbar.
The following is verified during the logic verify process:

e Each rung has the minimum number of input and output
instructions

e Each branch has the minimum number of instructions

e Each parameter has the correct data type associated to it

e Latches have been correctly paired with reset instructions

e Outputs have only been used once

e Counters, timers, and latches have unique tag names

Once the Verify Logic process is complete, you see the results in the
pane on the bottom of the screen. If any of the checks fail the
verification process, an error message displays in the pane. Click the
error or warning line to cause the cursor to go to the place in the old
Ladder Editor where the error is in your logic. Your logic
configuration must pass the logic verification process before you can
download the logic to the DeviceLogix device.

Note that in the Message pane you see the amount of memory that is

available in the device. The amount of available memory displays only
if the logic passes verification.
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Compare Logic

Use the Compare option to determine if the logic in the old Ladder
Editor matches the logic in the device. The results of the comparison
display in a pop up window.

To use the Compare function, select Tools > Compare.

Upload and Download Logic

Upload Logic

To upload logic, select Communications > Upload. The logic
configuration in the device is read and displayed in the old Ladder
Editor. Any unsaved changes will be discarded and Online Animation
begins.

Note that because a device has limited memory to store logic, the
layout of the configuration is not downloaded to the device.
Therefore, the information that is uploaded from the device will not
match in appearance the information you downloaded to the device
(that is, the user interface will look different although the logic is the
same). If you want a record of the layout of your configuration, we
suggest that you print a copy of your logic configuration before you
download it to the device.

Also note that uploaded information is not automatically stored in the
RSNetWorx for DeviceNet softtware .dnt file. In order for updated
information and any other changes you make in the logic
configuration to be retained, you must use the Save function in
RSNetWorx for DeviceNet software after you exit the old Ladder
Editor.

Download Logic
To download logic, select Communications > Download. The logic
configuration in the old Ladder Editor is duplicated and transferred to

the device. Before a download can be performed, the logic must pass
the verification process. See Verify Logic for more information.
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You can download when logic is enabled or disabled. If you
download logic when logic is enabled, the download process occurs
as follows:

e The old Ladder Editor checks to see if logic is enabled in the
device.
e If the logic is enabled, you are asked if you want to disable
logic. If you:
— Select No - the logic is not downloaded to the device and an
error message displays.

— Select Yes - the logic is downloaded to the device.

e If logic was enabled before you downloaded, when the
download is complete, you are asked if you want to re-enable
the logic. If logic was not enabled before you downloaded, you
are not prompted to enable or disable the logic.

e When the download is complete, you are notified that the
download was successful. Note that if the master is currently
scanning the device to which you are downloading, you must
tirst access the DeviceNet scanner's scanlist to remove the device
from the scanlist. If this new logic results in different connection
sizes, you must adjust the master as follows:

— Put the master in Idle mode (This may mean turning a
processor's key switch to Program.)

— Access the device parameter’s to change the size of the
connections.

— Download the device to the scanlist.

— Click the Edit I/O Parameters button and verify the Rx and
Tx size corresponds to the new connection size.

— Put the master in Run mode for normal operation.

You can click the Cancel button anytime during the download
process to abort downloading the logic to the device. If you click the
Cancel button, an error message displays and neither old logic nor
new logic exists in the device. You must let the download complete
for logic to be contained in the device.

If logic is enabled during the download process, once the download is
complete, online animation starts. You see the color green on the
wires connecting the elements. If logic is disabled, the current state of
connections is displayed and inputs can be changed, but online
animation does not start.

When you download, the downloaded information is not
automatically stored into the RSNetWorx for DeviceNet software .dnt
file. You must make sure you save any changes after you exit the old
DeviceLogix Editor to ensure that any changes made to the schematic
are saved, including changes made as a result of an upload.
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Forcing

To aid in the troubleshooting and debugging of your configuration,
you can force hardware inputs and outputs. No other inputs or
outputs can be forced from within the old Ladder Editor. Network
inputs and outputs can be forced in the device from where they
originated. If you exit the old Ladder Editor, the forced status will
remain in effect until you remove it.

TIP If you force a Digital Output Point (DOP), the Comms Status
Override parameter on the Configuration tab in RSNetWorx for
DeviceNet software will be set to Override Enabled.

The following list describes the input force options.

Input Force Option Description

Force On Forces the input ON.

Force Off Forces the input OFF.

Remove Force Returns control of the input to the hardware device and turns the
instruction color back to white.

The following list describes the output force options.

Input Force Option Description

Force On Forces the input ON.

Force Off Forces the input OFF.

Remove Force Returns control of the input to the hardware device and turns the
instruction color back to white.

Clear Fault When a device supports latching of faults, this selection clears a
hardware output fault indication (for example, off-wire or short
circuit).

The actions related to Clear Fault are product specific.

When forced, the instruction turns yellow and the status value on the
connection reflects the forced state chosen.

To force hardware inputs and outputs (Force On or Force Off):
1. Right click on the element you want to force on or force off.

2. From the menu, select Force On or Force Off (whichever
action you want to perform).

When a bit is forced, its bit element will have brown text behind it
indicating that forcing is on or off.

125



Chapter 5

Create Logic in the Old Devicelogix Ladder Editor

126

To remove the Force On or Force Off function:
1. Right click on the element you want to force on or force off.
2. From the menu, select Remove Force.

Note that the Force operations can only be done when the
configuration is not in the Edit mode.

Clear Latched Hardware Faults

If the device supports latching of faults, the Clear Fault function clears
a hardware output fault indication, such as an off wire or short circuit
condition.

To clear a fault condition:

1. Right click on the device that you want to clear the fault
condition.

2. From the menu, select Clear Fault.

Recovery Mode

Access the Recovery Mode window to select between having logic
enabled or disabled following the restoration of a configuration. Use
the Recovery Mode in conjunction with the Auto Device Replace
Configuration Recovery feature.

e When using Allen-Bradley DeviceNet scanners, choose the
recovery mode option to determine how the I/O device should
recover from an automatic download by a master device.

e When an I/O device fails and a new device is added to replace
it, a master device on the network can automatically download
the stored configuration and logic to the device. This feature is
known as Auto Device Replacement (ADR). The recovery mode
determines whether or not to enable the local logic when a
download of this type occurs. The recovery mode is disabled by
default. ADR in the scanner is also disabled by default.
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What This Chapter Contains Read this chapter to learn more information about the new Ladder
Editor interface. The following table lists what this chapter contains
and where to find specific information.

Topic Page
Components 127
Ladder Elements 128
Configuration Toolbars 129
Ladder Logic View 135
Message Pane 135
Status Bar 135
Menus 136
COmponents The new DeviceLogix Ladder Editor lets you create the ladder logic

you want the device to perform by using DeviceLogix functional
elements (rung, branch or branch level and instructions).

The new Ladder Editor tool includes:

e Configuration toolbars
e Ladder logic view

e Status bar

¢ Message pane

e Menus
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Ladder Elements The ladder logic in the new Ladder Editor consists of rungs. The rung

consists of functional instruction elements which include bits, latches,
counters, and timers. Logic combinations are displayed on the left part
of the rung and logic outputs are displayed on the right side of the
rung. Logic outputs are determined by the type of instruction (bit,
latch, counter, or timer). For each rung, you can enter rung comments
which describe the logic that you created.

Ladder elements are:

* Rung

* Bit

e Latch

e Counter

e Timer
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Rung Element

Element

Description

]

Rung Element - The basic executable unit in the new Ladder Editor. Each
rung has at least one input condition and one output condition. The True or
False value of an input determines the output value. You can add a
comment to a rung to clarify or describe the instruction.

Branch Element - Connection element that adds OR logic in the new Ladder
Editor. The branch element always resides on a rung element and,
therefore, cannot exist without the rung element.

=
=l

Branch Level Element - Connection element that adds OR logic in the new
Ladder Editor. The branch level element can reside on a branch element or a
branch level element. The branch level element can also store instructions.

Branch

Discrate npad 1 AL

I Add @ H EN

-

2 ATD 1
Source A ?
Branch Level ;

Sowpce R

[t

cOI]ﬁguration Toolbars The new Ladder Editor toolbars include:

e Standard - Lets you perform general editing functions, verify
logic, and toggle edit mode.

e Ladder Element - Lets you add ladder elements to the new
Ladder Editor. The toolbar changes based on the element you
are adding (bit, latch, timer, or counter). You can drag and drop
elements from this toolbar into the new Ladder Editor.

e Online - Lets you perform online functions. This toolbar is
enabled only when you are working on line.

Publication RA-UMOO03B-EN-P - February 2010

129



Chapter 6

Navigate the New Ladder Editor Interface

130

Standard Toolbar

Function

Description

=

Sends the ladder logic to a printer.

T

Removes the selected ladder element.

i

Duplicates the selected content to save it in the clipboard.

Removes the saved content in the clipboard and puts the content
in the new Ladder Editor where your cursor is resting.

5 | @&

Cancels the last action.

Performs again the previously cancelled action.

Increases (make larger) the view of the configuration. You lose
view of part of the configuration pane of the new Ladder Editor
when you use this function.

Decreases (make smaller) the view of the configuration. You see
more of the configuration pane of the new Ladder Editor when
you use this function.

| o 2|2

Confirms that the logic that you configured is valid.

BE

Toggles between working in the Edit mode and not working in
the Edit mode. In the Edit mode, you can make changes to the
Logic. You must exit the Edit mode to download the logic to the
device.

Tabbed Instruction Toolbar

The ladder element toolbars include:

¢ Bit Element

® Process Element

e Filter Element

e Select/Limit Element

e Statistical Element

e Timer/Counter Element
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e Compare Element

e Compute/Math Element

e Misc Element

It is not required for all Devicelogix-enabled products to

TIP )
support all of the element types. The EDS file for each product
provides information on what element are supported. If an
element is not supported, it will not appear in the associated
toolbar.

Regardless of the ladder element toolbar you have selected, the
following icons are always available.

Function Description
— Rung Element
E Branch Element
E Branch Level Element
Bit Element Toolbar
Function Description
1 Examine If Open (or XI0) Element
: Examine If Close (or XIC) Element
: Output Coil Bit (or Qutput Energize Bit) Element

Process Element Toolbar

Function Description
Alarm Element
ALM
Time Diagnostic Element
TDi
PID Element
P
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Filter Element Toolbar

Function Description

Low-Pass Filter Element - The total number of this instruction
type that you can use is limited due to resources and is
device-specific.

LPF

Select/Limit Element Toolbar

Function Description
Select Element
SEL
High-Low Limit Element
HLL

Statistical Element Toolbar

Function Description

Moving Average Element - The total number of this instruction
MUAVE type that you can use is limited due to resources and is
device-specific.

Timer/Counter Element Toolbar

Function Description
On-Delay Timer Element
TOHE
Off-Delay Timer Element
TOFE
Pulse Timer Element
PULE
Up Counter Element
T
Up Down Counter Element
CTUD
Timer/Counter Reset Element
RES
TIP You can apply the Up Counter and Down Counter instructions to

the same tag name to create an Up-Down Counter.
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When using the ACC feature, you may notice some minor

TIP ) . . : ) )
differences in the Timer/Counter instructions. Depending on the
firmware implementation, some devices consider this an output
and bind it to an analog output tag, while other devices
consider it a parameter.

Compare Element Toolbar

Function Description
Mask Element
HEQ
EqU Equal Element
Not Equal Element
HEQ
Less Than Element
LEZ
Greater Than Element
GRT
Less Than or Equal To Element
LEQ
o Greater Than or Equal To Element

Compute/Math Element Toolbar

Function Description
Add Element
ADD
Subtract Element
SUE
Multiply Element
MUL Py
Divide Element
DIV
Modulus Element
oD
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Function Description
Square Root Element
IQR
Negative Element
HE=
Absolute Element
ARS

Misc. Element Toolbar

Function Description
Set Dominant Latch Element
SETT:
Reset Dominant Latch Element
ESTI
Reset Latch Element
EES

For detailed descriptions of instruction behaviors, refer to Chapter 2,
Navigate the Function Block Editor Interface.

Online Toolbar

Use the Online toolbar to perform functions when you are working
on line in the new Ladder Editor.

Function Description
Upload the logic configuration from the device to the new Ladder
t Editor configuration tool.

“ Download the logic configuration from the new Ladder Editor to
the device. The configuration must pass the logic verification
process for the download to be successful.

Run the Devicelogix logic configuration that you have
downloaded to the device.

Stop the Devicelogix logic configuration running in the device.

ﬂ Compare the logic in the device with that in the new Ladder
Editor configuration tool.

TIP Some host software programs control the upload and download
communications, so these functions are not available to you in
the new Ladder Editor.
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Ladder Logic View

Message Pane

Status Bar
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The Ladder Logic View is the area in which you place functional
elements to create logic.

The printed ladder logic uses A4 sheets of paper. The ladder logic is
printed at full size, regardless of the setting of the current zoom level.
To make adjustments to the ladder logic before printing, you can use
the print preview feature to see how it will print. The ladder can also
be sent to a plotter for easier viewing.

TIP Because a device has limited memory to store logic, the display
of uploaded information may not match the appearance of
information downloaded to the device. Therefore, once your
logic configuration is complete, you should print a copy of it for
your records. Additionally, Rockwell Automation also suggests
that you save the project file.

The Message Pane on the bottom of the new Ladder Editor window
displays the results when you verify logic by clicking the Verify
button in the toolbar or by choosing Tools > Logic Verify. If the new
Ladder Editor finds an error in your logic, click on the error or
warning message in this pane, and the cursor moves to the place in
the new Ladder Editor where the error appears in the logic.

The Message Pane also displays the amount of memory that is
available in the device (only after you verify the logic).

From the View menu, you can toggle between displaying the Message
Pane or not displaying it.

The Status bar, located on the bottom of the new Ladder Editor,
provides a view of the current working status of the new Ladder
Editor. You can toggle between displaying the Status Bar and not
displaying it by selecting View > Status Bar.

Six panes provide unique information about the new Ladder Editor.

Pane Description

Rung Displays the rung the cursor is resting on and the total number of

Index rungs in the configuration.

Available Logic Indicates the available percentage of memory for the ladder logic.

Memory Resource | When available memory is less than 5%, Low Memory will be
displayed.

Logic Saved Indicates whether or not the current logic has been saved in the

Indication host software's project file.
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Pane Description

Edit Mode Refer to table below.

Online Indication Indicates if you are working online or offline in the new Ladder
Editor.

Logic Enabled Indicates if the Logic Enable function is on or off. If you are not in

Indication Edit mode and go online with a device, then it displays Logic
Enabled status.

Edit Mode
Status Editor Mode Description Pre-Conditions
Online Edit Enabled You can modify logic. Read-write status.
Edit toolbar button is toggled ON.
Animate Logic in the new Ladder Editor is synched | Edit toolbar button is toggled OFF.
with logic in the device.
Pending Edit Logic in the new Ladder Editor is not Edit toolbar button is toggled OFF.
synched with logic in the device
Offline Edit Enabled You can modify logic. Read-write status.
Edit toolbar button is toggled ON.
Edit Disabled You cannot modify logic. Read-only or online-edit status.
Edit toolbar button is toggled OFF.
Menus Use menu options to create and maintain ladder logic. Although the

toolbar provides convenient shortcuts to many of the features
available in the menus, not all of the menu functions are available
from the toolbar. The new Ladder Editor provides six menus, each of
which is described with its features in the sections that follow.

e File

e Edit

* View

e Communications
e Tools

e Help
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File Menu

The File menu lets you
the new Ladder Editor.

perform printing functions and lets you exit

Function

Description

Print

Sends the ladder logic to a printer.

Print Preview

Displays the ladder logic before sending the logic to the
printer.

Print Setup

Allows you to choose printer and printing options.

Close

Exits the new Ladder Editor.

Because the new Ladder Editor is not a standalone application but
rather is part of the host software, this File menu does not provide
options for creating, opening, or saving new ladder logic

configurations.

Edit Menu

The Edit menu lets you

modify elements in the new Ladder Editor.

Function

Description

Undo

Cancels the last action.

Redo

Performs again the previously cancelled action.

Cut

Removes the selected ladder element.

Copy

Duplicates the selected content to save it in the clipboard.

Paste

Places the content in the clipboard into the Ladder Editor at
the position that your cursor is resting.

Select All

Highlights all of the elements in the Ladder Editor (to copy or
cut). This menu option has different behavior depending
upon the current selection in the Ladder Editor:

« When a rung is selected, Select All selects all of the
rungs.

« When a branch leg is selected, Select All selects the
entire branch.

* When a branch level is selected, Select All selects the
entire branch level.

Add Ladder Element

Insert a ladder element at the place where the cursor is
positioned. The Add Ladder Element window opens for you
to select the type of element you wish to insert.

Delete Ladder Element

Removes the selected element from the Ladder Editor.
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Function Description

Edit Ladder Element Modifies the selected ladder element by you changing the
instruction type or the instruction type parameters. Note
that it is possible to change only instruction types of the
same category (bits, latch, timers, counters).

Edit Element Modifies the selected ladder element. It is possible to
change the instruction type or the instruction type
parameters. Note that it is possible to change only
instruction types of the same category (bits, latch, timers,
counters).

Edit Element Comment Modifies the comment attached to the selected rung or
instruction type. Note that you cannot add comments to
branch or branch level elements.

Properties Access the Configuration Properties dialog to modify or add
configuration information.

Recovery Mode Accesses the Recovery Mode dialog to select between
having logic enabled or disabled following the restoration of
a configuration. The Recovery Mode is used in conjunction
with the Auto Device Replace Configuration Recovery
feature.

Logic Enable Selection Opens the Logic Enable Selection dialog box, where you can

Mode indicate your preferred behavior for enabled logic running in
the device.

Recovery Mode
If the host software supports Recovery Mode, choose Edit >
Recovery Mode. In the Recovery Mode dialog box, you can choose
to enable or disable the recovery mode.
Dialog %]

When this device has its configuration

aubomatically restored by a master, Logic

Execution wil be;

(¥ [isabled

" Enabled

Ok, | Cancel |
When using the Allen-Bradley master, choose the recovery mode
option to determine how the I/O device should recover from an
automatic download by a master device.
138 Publication RA-UMOO3B-EN-P - February 2010



Navigate the New Ladder Editor Interface ~ Chapter 6

Publication RA-UMOO03B-EN-P - February 2010

When an I/O device fails and a new device is added to replace it, a
master device on the network can automatically download the stored
configuration and logic to the device. This feature is known as Auto
Device Replace (ADR). The recovery mode determines whether or not
to enable the local logic when a download of this type occurs. The
recovery mode is disabled by default. ADR in the scanner is also
disabled by default.

Logic Enable Selection Mode

If the host software supports the Logic Enable Selection Mode, choose
Edit > Logic Enable Selection Mode. In the Logic Enable Selection
dialog box, indicate your preference for enabling logic in the device.

Logic Enable Selection

(%) Logic execution determinad by logic enable/disable button
When the device is downloaded by a masler, logic execulion will be

(%) Disable

() Enable

() Logic execution determined by connection status

If you want the logic execution to be determined by the logic
enable/disable button, select the appropriate radio button and either:

e select Disabe to add a stop logic service, or

e select Enable to add a run logic service.
If you want the logic execution to be determined by the connection
status, select the appropriate radio button. You will not be permitted

to run or stop the logic in the new Ladder Editor; you will be able to
monitor the status of the logic in the device.

View Menu

The View menu lets you modify your view of the new Ladder Editor.

Function Description

Standard Bar Toggles between displaying and not displaying this toolbar.
Online Bar Toggles between displaying and not displaying this toolbar.
Instruction Bar Toggles between displaying and not displaying this toolbar.
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Function

Description

Status Bar

Toggles between displaying and not displaying the status
bar at the bottom of the new Ladder Editor.

Message Log

Toggles between displaying and not displaying the
Message Pane at the bottom of the new Ladder Editor.

Zoom In

Increases (make larger) the view of the configuration. You
lose view of part of the configuration pane of the new
Ladder Editor when you use this function.

Zoom Qut

Decrease (make smaller) the view of the configuration. You
see more of the configuration pane of the new Ladder Editor
when you use this function.

Zoom to 100%

Causes the configuration pane to mirror what is seen on the
printed version when the configuration pane is printed.

Communications Menu

The Communications menu lets you work online in the new Ladder

Editor.

Function

Description

Upload

Reads the logic configuration in the device and displays it in
the new Ladder Editor. You lose any changes you made in
the configuration, and online animation starts.

Download

Transfers the logic configuration in the new Ladder Editor to
the device and commences online animation. For the
download to begin, the configuration must pass the
verification process. If logic is enabled in the device, you
will be prompted to disable it. If you do not disable the logic
in the device, then the download process will stop, and you
will receive an error.

Logic Enable Off

Stops running the logic configuration that you have
downloaded to the device. This option is grayed-out when
the logic configuration in the new Ladder Editor does not
match the logic configuration in the device.

Logic Enable On

Runs the logic configuration that you have downloaded to
the device. This option is grayed-out when the logic
configuration in the new Ladder Editor does not match the
logic configuration in the device.

Note that these communication options are only available when you
are working in the online mode.

TIP
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In some host software, the Logic Enable status is determined by
the connection status. Choose Edit > Logic Enable Selection
Mode to indicate your preferred behavior for enabled logic
running in the device.
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Tools Menu

The Tools menu lets you modify logic in the new Ladder Editor.

Function

Description

Logic Verify

Confirms that the logic that you configured is valid.
Confirms that:

« each rung has a minimum input and output element
each branch has a minimum element

each element has the minimum number of bound pins
each attribute has the correct data type associated with
it

the two ends of a binding are of the same type

« the logic and its screen format do not exceed the
memory limit in the device

Compare

Compares the logic configured in the device with the logic
configured in the Lnew adder Editor. You must be working in
the online mode to use this function.

Edit Mode

Toggles between working in the Edit mode and not working
in the Edit mode.

In the Edit mode, it is possible to modify the logic but you
cannot communicate with the device. (That is, you cannot
upload or download logic or use the Logic Enable On or
Logic Enable Off functions.)

When you are not working in the Edit mode, it is possible to
perform online animation. If you are working in online mode,
it is possible to set the preset value or accumulator value of
counters or timers, but you cannot modify logic.

Show Tag Database

Displays the Tag Database, which provides details about
product scope tags, program scope tags, and macro scope
tags.

Screen Format

Opens the Screen Format Download Option dialog box,
where you can indicate the portions of the logic
configuration that you want to be downloaded to the device.

Macro Block

Allows you to create and manage Macro types within your
logic configuration through several sub-menu options:

« Create Macro Block

* Macro Block Manager

« Open Macro Block Definition
 Delete Macro Block

« Open Macro Block Logic
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Help Menu

The Help menu provides you with assistance when you are working
in the new Ladder Editor.

Function Description
Ladder Editor Help Accesses the help files available for the new Ladder Editor.
Release Notes Accesses release notes pertaining to Devicelogix

functionality or the new Ladder Editor.

About Devicelogix Opens the About Ladder Editor window to learn revision and
copyright information about the new Ladder Editor. File
revision identifies the revision of the Ladder Editor DLL
application.
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What This Chapter Contains Read this chapter to learn more about the creating and managing logic
in the new Ladder Editor. The following table lists what this chapter

contains and where to find specific information.

Topic Page
About I/0 Tags 143
About Screen Format Elements 145
Configure the Macro Instruction 146
Online Operations 158
Online Animation 159
Enable and Disable Logic 159
Verify Logic 160
Upload and Download Logic 161
Force Inputs and Outputs 162
About I/0 Tags There are two kinds of I/O tags: static and dynamic.

Static tags include:

* Device Input (DIP) - physical input point of the device

e Consumed Network Bit (CNB) - network input bit

e Fault Bit (FB)- device fault bit

e Status Bit (SB) - device status bit

e Device Output (DOP) - physical output point of the device
e Produced Network Bit (PNB) - network output bit

Dynamic tags are those created dynamically during configuration.

They are the referenced output bits of latch, counter, and timer
elements. Using reference bits can simplify your ladder logic.
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Working with the Tag Database

Devices have two kinds of tags:

¢ product scope tag

e program scope tag

If you edit Macro logic, then the product scope tag will be replaced
with the Macro scope tag.

Product scope tags are the product I/O defined in DeviceLogix. You
can assign alias names to product scope tags. In the logic
configuration, only alias tag names are used. Alias tag names are not
case-sensitive.

Product Scope Tags
1/0 Data Group 1/0 Data Data Type Reference Rule
Hardware Input Device Input (DIP) Bit Input
Analog Input (AIP) DINT/REAL Input
Hardware Output Device Output (DOP) Bit Output/Input
Analog Output (AQOP) DINT/REAL Output/Input
Soft Input Fault Bit (FB) Bit Input
Consumed Network Data (CNB) Bit/DINT/REAL Input
Status Bit (SB) Bit Input
Soft Qutput Produced Network Data (PND) Bit/DINT/REAL Output/Input
Use Bit type tags for input contact or output coil binding, depending
on the tag type. Use Analog input type tags only in instruction input
binding. You can use Analog type output tags in instruction output
binding, as long as the data type matches.
Use the program scope tag when you want an instruction to reference
the results of other instructions. It is a "soft" tag and is created
dynamically during the logic editing.
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When you add an instruction to your logic, all outputs of this
instruction are added to the Tag Database automatically. Choose
Tools > Show Tag Database to open the window. In the Tag
Database, you may modify the alias names of the new tags, edit
forcing options (f the device supports forcing), select data types, and
select fault options.

=
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When you add an instruction to your logic, a tag name is

About Screen Format
Elements
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automatically assigned (its default alias name), following the naming
rules: [InstructionName_Index], where Index is numeric and
automatically increases by 1 when you add a new instruction of the
same type to your logic. If you delete an instruction from your logic,
this Index number becomes available for new instructions (of the
same type) that you add to your logic.

Output tag names are assigned as follows: [Instruction name.Output
Name]. For example, Timer_1.DN refers to the output for Timer 1.

During the download process, the new Ladder Editor downloads all of
the logic configuration data to the device, including:

® Logic

e Ladder layout

e Tag Database information

e Rung comments and instruction comments

* Properties page content
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Instruction
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The first three items - logic, ladder layout, and Tag Database
information - are required for download to the device. If the device
memory cannot store these items, then an error message will appear
during logic verification, indicating that the download cannot be
completed. The last two items - comments and Properties page
content - are optional for download to the device. If the device
memory cannot store these items, then you can opt not to download
them.

Choose Tools > Screen Format to open the Screen Format
Download Option dialog box, where you can indicate which items
you want to include in the download. After you complete the logic
verification, this dialog box shows the percentage of total screen
format memory that is used by each item; if the device does not have
enough memory to store all of the items, use this information to help
you determine which items to download.

Screen format download option E]

Checked to download to device

Statiskic

W Rurg Comment 0
Inzbnsction Comensnt 0

W Propery page infio 0

Ladder Layout 1%

Tag Mame o

=
a2

Cars

Beginning with DeviceLogix revision 4, certain devices support the
Macro instruction, which defines a set of logic routines. Once defined,
the Macro instruction behaves like other instructions in logic.

A Macro definition contains an instruction and may reference any
output inside this logic and wiring. It does not contain any product
scope I/O. The name of a Macro definition cannot duplicate any
existing DeviceLogix instruction name or another existing Macro
definition name.

The maximum number of Macro definitions permitted is defined in

the DeviceLogix capability information, which is included in the EDS
files.
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Work with the Macro Instruction

You can access, edit, and manage Macro instructions through new
Tools menu options:

e Create Macro Block

e Macro Block Manager

® Open Macro Block Definition
¢ Delete Macro Block

e Open Macro Block Logic

Using a Macro instruction encompasses these general steps, each of
which is described in following sections.

1. Create the Macro definition

2. Define the external I/O binding

3. Add parameters

4. Set security (optional)

5. Apply the Macro definition

6. Add the Macro instruction to ladder logic

7. Manage the Macro
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i 0 - [LadderEditor]

@ 2

| [EMD]

Fle Edit View Communications BETS

Create the Macro Definition

Complete these steps to create a new Macro definition.

1. Choose Tools > Macro > Create Macro Block.

Help
Logic Yerify 1

EEX

Frocess ), Fiter ) Selecilimil 3 Stafistical ), Computeddslr

Shiow Tag Databess
Screan Format,..

Marro Block Create Maoo Bock,

Macro Block Manager

The Macro Block Definition dialog box appears, containing
General, /O, Parameter and Security tabs.

Macro Block Definition [halog

Gieneral | InpulOutput | Pasarnetes | Secuniy |

Mame; |Macm 3

Dreeription:

Loge | [ o |

Cancel | Hep |

2. On the General tab, assign a unique and valid Name for the

Macro block.

Valid names are alpha-numeric and are limited to 16 characters.

3. Enter a Description.
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4. Click OK.

If the Name you assigned is not unique, you will be prompted at
this time to enter a different Name.

Define the External I/0 Binding

To definte the input/output bindings of your new Macro block,
complete these steps.

1. Choose Tools > Macro > Open Macro Block Definition.

2. Click the Input/Output tab.

Macro Block Definition Malog

Gieneral Input/Duiput i Pasameter | Secusily |

=l
| =~
+ Cutput 2 oupee (AR

= |

Logic | oK. | Cancel Help

3. Assign a Name for the I/O binding.
4. Select the Usage.

5. Select the Data Type.
— BOOL: the defined I/O can be bound only with Boolean data.

— ANALOG: the defined I/O can be bound with a wide class of
basic data types.

6. Click OK.
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Add Parameters

While the Parameter tab in the Macro Block Definition dialog box
allows you to edit parameters, you cannot add Macro instruction
parameters here. You add parameters when you add an instance of
the Macro instruction type to your ladder logic.

Macro Block Definition Dialog

General | Input/Dutput  Parametes | Secuity |

Mame

Settable

DkaTvpe

Ciafautk

EnablelnConstantVaiue

1

BOOLEAN

Set Macro Security

Password protection provides the capability for Macro Block designers
to protect definitions and parameters. You may enable Macro security
when you create the Macro block; by default, password protection is
disabled on a new Macro block. The security scope extends to each
instance of the Macro block that you add to the ladder logic.
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To enable security on a Macro block, complete these steps.
1. Choose Tools > Macro > Open Macro Block Definition.

2. Click the Security tab.

Macro Block Dafinition Dialog

EBﬂBI:‘ﬂl Irpm.ﬂ:lmpq,tl Parametes 5'1":'4'*}']

[ Pazzwod Enabled

Legic Ok | Cancel | Heb

3. Select the Password Enabled box.
4. Type the New Password.

5. Confirm the password.

6. Click OK.

When editing security-enabled Macro definitions or parameters, you
will be prompted to enter the password.

Macro Block Password

Eniter Password |

IMPORTANT If you forget thg paSS\.NOF.d for.the Macro block, you will not be
able to access it. In this situation, you must create a new Macro

block to overwrite the locked one.
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Apply the Macro Definition

When you click OK on any tab in the Macro Block Definition dialog
box, your edits will be applied if the logic is valid. When you click
OK or Logic on this dialog box, a tabbed editing window for the new

Macro block displays. To close this tabbed window, right-click the tab,
and choose Close.

80 - [LadderEditor]

Fla Edt VWew Communcabons Tods Help
& ¥ B ® G H i NPT
| z o[ v b Frocess 7, Fiker 3, Selecilimt 3 Slsfilical ) Computeblat
| Al Y
o i 1 H Em
ALD_L ]
LTI T
]
Soucell '
]
Dot 7
]
[ENE] |
e
Mo 4 kM ; kdwn Lagic M’\'MAF.I!DJ."
| RurgDof | 57% Rk Saved e

Your newly-defined Macro instruction will appear in the new Macro
tab in the Instruction toolbar, along with other defined Macro
instructions. If you have not created and defined a new Macro
instruction, then this tab will be empty. If a Macro instruction is
invalid or has not been verified, then it will be grayed-out in the
Macro tab.

0 - [LadderEditar]

File  Edit Wiew Commonications Tools  Help
& w oo @8 Dy =

] -+ [+ 1 *Js computedsth 5 Tmerourder 3 Compare ), Misc }.'Macrnlf_

WMACR G
0 —Em
Mwacko 1 o

4 4 b 1] Main Legic { MyMacRo f
=
Raady [Errdlt-l.lng_] 9T Mok Saved Offiine
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Add Macro Instruction to Ladder Logic

Add the Macro instruction into your ladder logic configuration just as

you would add a standard instruction.

e Choose Edit > Add Ladder Element, select the Macro
instruction element in the Add Ladder Element dialog box, and

click OK.

Add Ladder Element

M nemoric Descrption

& Rurg #
— @& Bianch
@ Branch Level
- {] B
{5 BISTABLE
{2 COUNTER
(- TIMER
[ ARITHMATIC
R COMPARSION

& MED Mask Equal
& ALM Alarm
—@ TDGE Timing Disgromns
& HLL High/Lows Lt
@ SEL Seect
¥ LPF Liows Pazz Fillen
=2 Macro
& Muacro-1 -

e Click the instruction icon in the Macro tab of the Instruction

toolbar.

e Drag the instruction from the Macro tab of the Instruction
toolbar and drop it into the ladder logic.

Only valid Macro definitions will appear in the Instruction toolbar and

in the Add Ladder Element dialog box.
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Manage the Macro

Choose Tools > Macro Block > Macro Block Manager to open the
Macro Block Manager dialog box, where you can select Macro blocks
to modify or delete.

Macro Block Manager

Skabus | Instances Security
TIrCamplete 0 Lnpratected

Camplakad Ly priotac tad

You can delete a Macro block only if there are no instances of the
Macro in the ladder logic. You cannot undo a Macro block deletion.

Edit the Macro Definition and Parameters

Once you have created a new Macro definition, you can choose
Tools > Macro > Open Macro Definition to edit the Macro
definition and parameters. In addition, with the Macro tabbed window
open, you can edit logic for this Macro instruction just as you would a
standard instruction.

When you are editing a Macro instruction, the Tag Database will list
information specific to this Macro only. Only the inputs and outputs of
this Macro scope and any instructions used in this Macro will appear
in the Tag Database.
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To edit a Macro's parameters, complete the following steps.

1. In the ladder logic, click the Properties button for the target
instructions.

¥ 0 - [LadderEditor]

Fila Edit Wew Comenunications Tools Help
& SRR —
i = o] +J% By Process  Fites [ Selectilinfl 7y, Stalislical ) Comput=iall
[ LFF )
1] o L Pazs Filker i —[: N :—
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& n ?
[
. %
- mdinlze 7
o i
@ g 1.000000
Ll e [ ] 1
& ol 7
: DOm0
e | v
e 40 & Y Madn Loge }\H'FHMRBJHJ
Shiws or hide the boclbar [ErdBurg]  97% Mot Seved Offine

The Properties dialog box displays.
2. Click the Parameters tab.

3. Click the Edit Macro Block Parameters button.
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The dialog box expands to show the list of externally-viewable
Macro Block Parameters.

LPF_1-Properties

General  Paiamsler: |

3

Block Parameters

M ame Value: Type:
EnableinCanstanlysus 1|B00LEAN
InializeConstantyakie 0|BO0LEAN
Wlag 1.000000| REAL
Drder 1{USIHT
FaultQiption OLSIHT
FaullGtaleValue 0000000| REAL
FaullCode o|UsINT
Procssrder DUINT
Enabliefut 0 BO0LEAN
Ot 0000000] REAL

Maco Block Parametars

Edhl tacio Block Parameleis <4 |

Marres Alizs Far
4| LFF1_InkConst EnablednConstantalie |
| LFF1_wiag Wlag =
4| LPF1_order Girder =
 LPFL_Faubiiptcn Fatopicn
=]
[ ok ] canesl | ook | Hen |

4. Assign a unique Name for the Macro block parameter.

5. Select the block parameter that this Macro block parameter
references from the Alias For drop-down list.

6. Click OK.
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To view the Macro block parameters, choose Tools > Macro >
Open Macro Definition, and click the Parameter tab.

#acro Block Definition Dialog

Gereial | Inpul/Dutput  Paramate: | Secuiy |

e | sett... |DaraTves Defak
o EnsbleInConstarkyaus i Bl 1
| Pracessorder 0 LT 0
LPEL_ritConst 0 BooL 1
|LeFL_wiLag 1 Analag 1.000300
|LeF1L_Order 1 LSINT 1
LFF1_FaultOption i LSINT 1]

Logiz [ o | Cancel | Hep |

Consider these guidelines when editing the Macro definition.

e Nested Macro block configuration is not supported. While you
configure Macro block logic, all Macro block instructions in the
Instruction toolbar are grayed-out so that you cannot add a
Macro within a Macro definition.

¢ You may copy and paste logic from the main logic window to
the Macro tabbed window, assuming that the copied logic
doesn't contain any Macro instructions. When you copy and
paste from the main logic window, all I/O bindings will be
removed.

* You may copy and paste logic from the Macro tabbed window
to the main logic window. When you copy and paste from the

Macro tabbed window, all I/O bindings will be removed.

e Copying and pasting logic will set all contact, coil, or analog I/O
to unbound.
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Interface Changes Related to Macro Instruction

Three areas of the new Ladder Editor interface behave differently with
Macro instructions than with standard instructions:

e Instruction toolbar
e Tag Database
e Edit menu

Instruction Toolbar and Tag Database

e When you create or edit a Macro definition, product scope I/O
and other Macro instructions are not available for use in the
definition.

e The I/O defined in the Input/Output tab are called Macro scope
I/O and are available for use in the Macro.

e Some standard instructions have individual limits for usage
within the ladder logic. For example, you can use only three
instances of a MAVE instruction, even if the device supports 100
instances. These limits also apply when you use these
instruction types in Macro definitions. Once you reach the usage
limit for a given instruction type, the instruction will be
grayed-out.

Edit Menu

When you add and edit Macro instructions, the information displayed
on the Add Ladder Element dialog box depends on what you are
editing.

e If you are editing a Macro definition, only Macro scope I/O are
listed. No product scope I/O are available for use in Macro
definitions.

e If you are editing the main ladder logic, the Macro instruction
types and their instances are listed, but Macro scope I/O are not.

Edit Parameter Values When Online

When the device is online, you cannot edit the logic. However, you
can modify certain parameter values and apply them while the logic is
running, including the Timer's and Counter's Preset (PRE) and
Accumulator (ACC).
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To modify a parameter value while the device is online, complete
these steps.

1. Double-click the instruction that you want to change.
2. Select the Parameters tab.

3. Locate the value that you want to change (fields that can be
edited are white). Enter the new value in the box.

4. Click OK.

The new value takes immediate effect. If you change a preset,
remember to save the logic configuration the next time you exit the
new Ladder Editor.

Online Animation

When the logic in the new Ladder Editor is synched with the logic in
the device, the device is online, and the logic is enabled, the device
enters online animation mode.

When the device is in online animation mode, all input, output, and
parameters will update periodically. You can monitor the data in the
new Ladder Editor during online animation.

DIP.0 DIP A L3P .0
u] JqE 'II,IF &
_I I E -
|
Enable and Disable Logic
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Use the Logic Enable On function to notify the device to start
processing the stored logic diagram. This turns on the Logic Enable Bit
in the produced data. Once connections are complete, you can verify
the logic. To set Logic Enable On, choose

Communications > Logic Enable On.
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Use the Logic Enable Off option to notify the device to stop executing
the logic diagram. When you select this option, the device enters an
idle state, turning off the Logic Enable Bit in the produced data. The
Logic Enable Bit in the Produced I/O assembly of the device reflects a
0 or 1 for Logic Enable Off or Logic Enable On. To set Logic Enable
Off, choose Communications > Logic Enable Off.

For some host software, the logic enable is determined by the
connection. For more information, refer to Chapter 6, Navigate the
New Ladder Editor Interface.

Verify Logic

Once you have created your logic, you must verify your configuration
before downloading it to the firmware in the device. Click Verify in
the toolbar, or choose Tools > Logic Verify to verify the logic syntax.

e Each rung has minimum input and output instruction.

e Each branch has minimum instruction.

e Each instruction has the minimum number of pins bound.

e Each parameter has the appropriate data type associated with it.
¢ Both ends of a binding are of the same type.

e Device has enough memory to store the logic and screen format
data.

If any of the logic syntax fails, the Message Pane displays
corresponding error messages. You cannot download the logic to the
device until the logic passes the verification without error.

If the logic syntax and the screen format data pass the verification
without error, the Message Pane displays the actual memory usage for
logic and screen format.

If the logic syntax passes verification, and if both the logic layout and
Tag Database can be downloaded to the device, but the other screen
format data cannot be downloaded to the device, the Message Pane
displays corresponding error information. If you want to change
which items to include in the download,

choose Tools > Screen Format.
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Upload and Download Logic

Upload Logic

To upload logic, select Communications > Upload. The logic
configuration in the device is read and displayed in the new Ladder
Editor. Any unsaved changes will be discarded, and Online Animation
begins.

Note that some devices are capable of storing screen format
information. If a particular DeviceLogix-enabled device supports this
feature (dependent on the static memory size), the function block
logic and layout position information is stored and will be returned
with an upload. Further, the text comments are also saved, but the
quality of the content cannot be guaranteed.

When you upload, the uploaded information is not automatically
stored into the RSNetWorx for DeviceNet software .dnt file. You must
make sure you save any changes after you exit the new Ladder Editor
to ensure that any changes made to the schematic are saved, including
changes made as a result of an upload.

Download Logic

To download logic, select Communications > Download. The logic
configuration in the new Ladder Editor is duplicated and transferred to
the device. Before a download can be performed, the logic must pass
the verification process.

You can download when logic is enabled or disabled. If you
download when logic is enabled in the device, the download process
occurs as follows:

1. The new Ladder Editor checks to see if the logic is enabled in
the device.

2. If the logic is enabled, you are prompted to disable the logic.

— If you click NO, the logic is not downloaded to the device,
and an error message displays.

— If you click YES, the logic is downloaded to the device.

3. If the logic was enabled before the download, when the
download completes, you are prompted to re-enable the logic. If
logic was not enabled before the download, you are not
prompted to enable or disable the logic.
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4. When the download is complete, you are notified that the
download was successful.

IMPORTANT If you receive no response from the new Ladder Editor, cycle
power.

You can click Cancel anytime during the download process to abort
downloading the logic to the device. If you click Cancel, an error
message displays, and neither the old logic nor the new logic exists in
the device. You must perform a complete download in order for the
device to contain and execute logic.

Once the download is successful, the new Ladder Editor is able to
animate the logic. During online animation, the wires connecting the
elements in the configuration display real-time values. In addition,
parameters and other instruction output values are updated with their
real-time values in the device. During online animation, the new
Ladder Editor displays updated information approximately every 500
milliseconds.

If the logic was disabled after the download, then there is no activity
after the download completes. The current state of connections is
displayed, and you can change inputs.

Force Inputs and Outputs

To aid in troubleshooting and debugging of your schematic, you can
force hardware inputs and hardware outputs. No other inputs or
outputs can be forced within the new Ladder Editor. If you exit the
new Ladder Editor with a force enabled, that force will stay in effect
until you remove it. You can force I/O using the Tag Database or the
new Ladder Editor.
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Tag Database

Force /0 in the Tag Database

Select Enable or Disable in the Force Action field, and edit the Force

Value as needed.
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Force |/0 in the new Ladder Editor

e For discrete 1/0O, right-click the input or output element you
wish to force, choose the appropriate force option, and edit the

Force Value.

¢ For analog I/O, right-click the binding, choose the the
appropriate force option, and edit the Force Value.

TPo] o

[ERE]
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Force On
Foree OFf

Hemave Force

e When you force a tag, the background turns yellow.
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Notes:
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Appendix A

What This Appendix
Contains

EDS Files
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Register EDS Files and Add Devices
Offline/Online

Read this appendix to learn about EDS files and how to unregister and
register them. Additionally, learn how to add devices to the network
(online or offline) using RSNetWorx for DeviceNet software.

Topic Page
Unregister EDS files 165
Register EDS Files 170
Add Devices offline 174
Add Devices online 174

Before you access the DeviceLogix capabilities of a device, you must
have an EDS file registered that supports DeviceLogix functionality.
Use the EDS Wizard in RSNetWorx for DeviceNet software to register
the EDS file. The EDS file that supports DeviceLogix functionality must
be newer than an existing EDS file for the device, if there is one. For
best results, you should unregister the existing EDS file before
registering the new EDS file.

If your version of RSNetWorx for DeviceNet software is earlier than

version 3.0, you must close RSNetWorx software and reopen it for the
changes to take effect.

Unregister EDS files

To unregister an existing EDS file:
1. Open RSNetWorx for DeviceNet software.

2. Select Tools > EDS Wizard.
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You see the welcome window for the EDS Wizard.

Rockwell Software's EDS Wizard

‘Welcome to Rockwell Software's
EDS Wizard

The EDS Yizard allows you to:

- reqister ED'S-bazed devices.

- unregister a device.

- change the graphic images associated with & device.
- create an EDS file fram an unknown device.

Focontinue click Mext

Cancel |

3. Click Next to start.

4. Select Unregister a device.

Rockwell Software's EDS Wizard

Options
‘what tagk do you want to complete?

¢ Register an EDS filsfs).
This option will add a device(s] to our database.

Urregister a device.
This option will remove a device that has been registered by an EDS file flomg

= " Change a device's graphic image.
@ﬂ This option allows you to replace the graphic image [icot file) aszociated with a
: device.

" Create an EDS file.
This option creates a new EDS file that allows our software to recognize your
device.

< Back I Mest = I Cancel
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5. Click Next.

Rockwell Software’s EDS Wizard

Unregistration
Thiz allows you to remove devices from our device database.

Select Al Find Device...

=-[C]101M /10 00T, 24DC ﬂ
72y 1203-GK5

7-[]1203-GKE1

n-[]1203-GUE

[]1336 PLUS Diive 1.1 4, 4600

1336 PLUS Drive 1.6, 4508

1336 PLUS Diive 2.1 &, 460%

1336 PLUS Drive 2.3 4, 230W

1336 PLUS Drive 2.8, 450%

1336 PLUS Drive 3.0, 230v

1336 PLUS Drive 3.8, 4504

1336 PLUS Drive  4.5.4, 230%

1336 PLUS Diive  5.3.4, 460V =l

< Back Hext > | Catcel |

6. Click Find Device.

Find Device [ x|
Search
Find what dewice: f:a[[)c;wn W
I & Up Cancel

7. Type the name of the device you want to unregister in the Find
what device box.

8. Click Find Now.

9. When the device appears in the EDS Wizard window, click
Cancel.
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10. Click the box in front of the device or revision so an X appears.

Rockwell Software's EDS Wizard

Unregistration
Thiz allows vou to remove devices from our device database.

Select Al Find Device...

-2, 17920-88HC Blnput/B0 utput =]
2l 17320 -8BI08E SlnA30ut w/o Diags
2, 17920-8B%TOD Blnput
2- ﬂJJ 17320-8BWTED Blnput/20utput
- vendar = Ox1 iy
) Product Type = 0x7
6 Froduct Code = 0x433
[ Revision 1.2

an .4
C | Revision 2.1
5 a1

HETETERpUt
-] 1792-B16LP 16Input
[- 8y 1792-IB2<0B2E 2Input/20utput LI

< Back Ment > | Cancel |

11. Click Next.

Rockwell Software's EDS Wizard

Final Task Summary
Thig iz a review of the tagk pou want to complete,

< Back I Mest » I Cancel
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12. Click Next to unregister the EDS file.

- Completing the EDS Wizard

“ou have successfully completed the EDS \wizard.

The changes you hawve made may not show up until all RS
applications are shut down.

You have successfully unregistered the existing EDS file.

13. Click Finish to close the EDS Wizard.
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Register EDS Files

To register EDS files:

1. Open RSNetWorx for DeviceNet software, if it is not already
open.

2. Select Tools > EDS Wizard.

You see the welcome window for the EDS Wizard.

Rockwell Software's EDS Wizard

_.-\;Velcome to Rockwell Software's
-~ EDS Wizard

The EDS wWizard allows you to:

- register EDS-bazed devices.

- unreqister a device.

- change the graphic images associated with a device.
- create an EDS file from an unknown device,

['o continue click Mest

Cancel |

3. Click Next to start.
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4. Verify that Register an EDS file(s) is selected.

Rockwell Software's EDS Wizard

Options
what tazk do you want to complete?

5. Click Next.

6. Choose to register a single file or a directory of files.
Rockwell Software’s EDS Wizard
Registration E

Electronic: Data Sheet file(z) will be added to your system fo'
Software applications. E

|

C:\Program Files\R ockwel Softwaret RS Netwiord WM ew 3,008 ddition I

o

7. Click Browse if you need to find the correct file.

8. Click Next.
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9. Click Next to evaluate the EDS files for errors.

Rockwell Software’s EDS Wizard

EDS File Installation Test Results :
Thig test evaluates each EDS file for enaors in the EDS file. This test doss
guarantes EDS file walidity.

_J_| Inztallation Test Results
o yprogram fileshrockwell softwarehznetworiinew 3. 0%additional eds fles dewvi

=

4| | 10
Wiew file... |

Cancel

< Back

10. (optional) Click Change icon to choose a different icon.

Rockwell Software's EDS Wizard

Change Graphic Image
“Y'ou can change the graphic image that iz associated with a device.

Froduct Types
ml E General Purpose Dizcrete 1/0

§ 17920-8B%T 20 Blnput/B0utput

< Back Cancel

11. Click Next.
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12. Verify that you are registering EDS files.

Rockwell Software's EDS Wizard

Final Task Summary
Thiz iz a review of the tazk you want to complete.

17920-8BYT 2D Slnput/B0utput i

< Back I Mext » I Cancel

13. Click Next.
You have successfully registered the EDS file(s).

Rockwell Software's EDS Wizard

.-ﬁompleting the EDS Wizard

You have successfully completed the EDS ‘Wizard.

14. Click Finish.
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Add Devices offline

Hardware List

Right pane.

= =DeviceMet - RSNetwWorx for DeviceNet

File Edit “iew MNetworl

Device Toolz Help

a=s-"da ) =evaal
Hardware x| v
E--@ DeviceMet v
EI@ Categary
+-f7] AC Drive

e

Barcode Scanner
Communication Adapter

DFI to DeviceMet

DeviceMet to SCANpart
Dodge EZLIMK

General Purpoge Discrete |40
Generic Device

Hurnan Machine Interface
|nductive Proximity Switch

Add Devices online
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15. If your version of RSNetWorx for DeviceNet software is lower
than version 3.0, you must close RSNetWorx software and
reopen it for the changes to take effect. If you continue to have
problems registering EDS files, open RSNetWorx for DeviceNet
software and follow this path for additional help: Help >
Release Notes > Known anomalies > Devices unrecognized
after registering EDS files with the EDS Wizard.

Once the EDS files are registered, you can add and configure devices
in RSNetWorx for DeviceNet software. If you are not connected to a
DeviceNet network, you can add devices offline. Follow the steps
below to add devices oftline.

1. Start RSNetWorx for DeviceNet software, if it is not already open.

2. Once RSNetWorx for DeviceNet software is open, search the
hardware list (see figure on the left) for the desired category.

3. Click the + sign in front of the desired category to expand the
list.

4. Search the list of products for the device you want to add.

5. Click once on the device you want to add and hold down the
mouse key.

6. Drag and drop the device onto the graph (right pane - see figure
on the left).

7. Add other devices as needed by following steps 3 through 6
above.

If you are connected to a DeviceNet network, you can add devices
online in RSNetWorx for DeviceNet software. Before you attempt to
go online, make sure all the devices on the network:

e have a unique DeviceNet address
e are powered

e are at the correct baud rate
NOTE: Autobaud devices only check for baud rate at power-up.

Once you have accomplished the above tasks, access RSNetWorx for
DeviceNet software and select Network > Online.

Publication RA-UMOQ03B-EN-P - February 2010



Register EDS Files and Add Devices Offline/Online  Appendix A

Publication RA-UMOO03B-EN-P - February 2010

RSNetWorx for DeviceNet software scans the DeviceNet network and
adds all devices it finds. It also finds the appropriate EDS file
definition for the revision of the device, if registered correctly.

You are now online.

If the device is DeviceLogix compliant and the EDS file has been
properly imported into RSNetWorx for DeviceNet software, the device
is ready to configure.

If a problem exists, a symbol appears above the device icon as
displayed in RSNetWorx for DeviceNet software. See the appropriate
documentation for RSNetWorx for DeviceNet software for details on
how to resolve discrepancies that occur.
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Notes:
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What This Appendix
Contains

Access Device Properties
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RSNetWorx for DeviceNet Software and the
DeviceLogix Editors

In this appendix you will access the RSNetWorx for DeviceNet
software device properties dialog box to set up general properties,
determine parameters and launch the DeviceLogix Editor tools.

Topic Page
Access Device Properties 177
Check General Information 178
Enter Device Parameters 180
Understand Parameters 184
Determine Parameters 188
Access 1/0 Data Information 195
Access EDS Information 196
Launch the Devicelogix Editor 198

Access device properties and DeviceLogix features from the device
properties dialog box in RSNetWorx for DeviceNet software. The
device properties dialog box is the same for both DeviceLogix devices
and non-DeviceLogix devices, except when you are working with a
DeviceLogix-enabled device, you see an additional tab called
DeviceLogix in the properties dialog box.

To access the device properties dialog box:

* Double-click the DeviceLogix-enabled device you added on the
RSNetWorx for DeviceNet software graph (right pane).

The following sections describe the tasks you perform in the device
properties dialog box that affect DeviceLogix features. For a complete
discussion of the general features of the RSNetWorx for DeviceNet
software device properties dialog box, see the RSNetWorx for
DeviceNet software documentation.
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Check General Information

The device properties dialog box opens to the General properties
dialog. If you are in another dialog in the device properties dialog
box, click on the General tab to return to the General dialog.

. 1792D-8BVTSCD Bin/B80ut Pt Diags

General ]Parameters] Eonfiguration] 10 Data] EDS File] DeviceLogix]

§ 17320 -8BV TECD 8In/B0ut Pt Diags

Hame:

Description:

Address: 0 _%I

Device |dentity [ Primary ]

Vendor: |Hockwell Automation - Allen-Bradley [1]

Type: |Genera| Purpoze Discrete |/0 [7]
Device: |'I 7320-8BVTHECD BInA20ut Pt Diags [1134]
Catslog.  |1792D-8BVTECD

Revision:  [2.003 J J
QK | Cancel | | Help |

TIP The Devicelogix tab is available on the General properties
window when a Devicelogix EDS file is registered for the
current device.

The General window is common to both DeviceLogix-enabled devices

and non-DeviceLogix-enabled devices. For DeviceLogix devices, you
should make special note of the Address and Revision fields.

Set the Node Address

The address in this window must match the physical address on the
module. If you added your devices off line, you most likely need to
adjust the addresses of the devices. If you need to adjust the address:

1. Click once in the Address box.

2. Change the number of the address so that it matches the
physical address on the module.

3. Click OK.
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If you added the devices on line by letting RSNetWorx for
DeviceNet software scan the network for devices, then the
addresses in the General window should already match the
physical addresses of the devices.

Check Revision Field

The revision field shows the current revision of the firmware in the
I/O device. The revision field can help you identify if you are using
the correct EDS file for DeviceLogix-enabled devices. If you are not
using the correct EDS file for DeviceLogix-enabled devices,
DeviceLogix features will not be enabled.

Using Window Buttons

The buttons at the bottom of the General window are common to all
of the windows in the device properties dialog box. These buttons
are:

Common Buttons

Function Description

0K Saves changes and closes the device properties dialog box.

Cancel Discards changes made after the last time the Apply or OK
button was used.

Apply Saves changes without closing the device properties dialog
box.

Help Displays information that assists you with the dialog.

Even thpugh the O_K an(_j Apply buttons save changes made in
the device properties dialog box, they do not actually save the

information to the .dnt file or make changes to the
configuration stored in the 1/0 device. You save information to
the .dnt file by using the File > Save option in RSNetWorx for
DeviceNet software.

If you make changes while on line, you are prompted to download or
upload the device information whenever you try to go to a different
window in the device properties dialog box. Click OK or Apply at the
prompt. If you make changes while off line, you are not prompted to
upload or download the device until you go on line and try to go to a
different window in the device properties dialog box.
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Once you have entered the desired information in the General
window, click on other tabs on the device properties dialog box to
access other device information.

IMPORTANT

If you are on line and you click on either the Device Parameters
or the Devicelogix tab, you may be prompted to upload or
download the device. When you are on ling, the dialog checks
the configuration in the device and compares it to the current
configuration. If the configurations are not the same, you must
upload or download the device to make the configurations the
same before you can make changes. If you need to make
changes without uploading or downloading, exit the dialog box,
go off line and re-enter the dialog box to make the desired
changes and save to a .dnt file.

Enter Device Parameters

In this section, we describe the general parameters of the Device
Parameters dialog box and help you become familiar with the
parameters specific to DeviceLogix functionality. We do not describe
parameters that are device specific. The only parameters discussed in
detail are those that affect DeviceLogix features. For more information
on other parameters presented in this dialog box, refer to
documentation that comes with your specific device.

To access the Parameters dialog box, click on the Parameters tab.

IMPORTANT

For some products, the Devicelogix parameters may appear on
the Configuration tab, as seen in the following illustration. You
can more easily access parameters that you use for device
configuration.
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£C.1799-D16U1GBAGL 16 TN / 16 SRC OUT w/Analog) 2l x|

General | Parameters  Cofiguiation | 10 Data | EDS File | DeviceLogix |

Select the: parameter that pou want to configure and
niliate an aclion uging the loalbar

B = sonior E »
- | Parameter | current value -
1 Autobaud AutoBaud Adkive
15 Cuick Skart Dizabled
13 Metwork Stalus Crearmde Crverride Cisablad
14 Comm Status Oneerride Crverride Cisabled
¥ Cwiopusk Fault Skake Lise Fault Walue
Output Faulk Value Feset Outputs
Cutput Tdle State Lize [die valus
10 Cuwgpuk Idle Yalue Rasat Outputs
Z Off-bo-On Delay 2000 us
3 On-to-Off Delay 2000 s
5 Produced [JO fssembhby Inpuk Data with Skabus
12 Corsumed [JO Assembly Default 6 Byles Data
26 Al Low Scalng #0 a
a 26 Al High Scaling #0 10000 | Llﬂ

ok | Cancal ey | Hep |

Device Parameter Controls

Legacy Devicelogix-enabled devices use a diffgrent gtyle of the
Parameter property page than the current Devicelogix-enabled

devices. Although the property pages may look different, they
contain the same corresponding functions and options. The
graphics and discussion in this section will only show the
current Parameter property page.
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There are a number of controls presented in the Parameters dialog
box. Most of the controls are available both on line and off line, while
others are available only on line. The on line only features include
Groups, Upload From Device, Download To Device, and Start Monitor
buttons as described in the Online Functions table.
Online Functions
Function Description
Groups Select which group of parameters to view.
Upload From Device Reads the configuration data from the device.
Download To Device Writes the current configuration to the device.
Start Monitor Continually monitors either a single parameter in the
parameter list or all the parameters in the parameter list.
You tell the monitor routine whether you want to monitor a
single parameter or all parameters using the Single or All
buttons located to the left of the on-line buttons. Note that
when you click the Start Monitor button, the button name
changes to Stop Monitor. You can toggle the monitor mode
on or off by clicking this button.
=2 armorStart 280D 0.5-2.54 120VAG £ 5 JEA|
General Parametess | 110 Data | EDS File | DevicsLogi|
Select the parametes that pou want ko configurs and mitiske an
action uzing the toolbar.
Groups Checkbox —>l_ Glﬁl.bi/' 5w [g_;..,_“__ -I b bt B Rg!l  Online Options
o | & 2] A Wematar [Curentvae =
Restore Default Values L Hdw Inputs Jo0000E 0000
B Mabwark Inputs 00000000 000A0C—
3 @ Metwork Outputs *O000000 000000
4 M Trpstatus WAOD000D 000000
Parameter Help 5 @ Srarber Seatus 000000 000000
6 M Chet Status SRR KXR000C
7 B Starber Cammand MGG 0000000
) B Mabwsark Oneerride Disabled
Parameter List Box 9 Comm Overrids Disabled
10 fustobaud Enable Enzhlzd
11 Cangumad IO Assy 160
12 Produced 10 Assy 161
i3 Prod dssy iword 0 i
14 Prod Assy wioed 1 4 =
il | 3|
0K |  Concel sl | Hee |
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Features available for both on line and off line use include controls
that let you:

e Select which parameters to view
e Restore parameter defaults
e Access help for specific parameters, and

e Access a list of parameters and their current values
Select Group Parameters

For Current DeviceLogix-enabled devices, the Groups checkbox lets
you select which parameters you wish to view in the parameter list.
The default is all parameters. Once you check the Groups check box,
the parameters will be automatically grouped.

Restore Default Values

The Restore Default Values button resets all the parameters to their
default values as defined in the EDS file. It is possible that the default
values are different from the values last saved in the .dnt file or from
the values stored in the device. The default values are in the device
when it is shipped from the factory. To restore default values:

1. Click the Restore Default Values button.
2. Click Yes to restore default values.

E0sEdior X

& IUsing the context menu, or '"CTRL+D', on the selected
\lj) itern can set the defaulk value for individual parameters,

Do you want all the parameters set to their
EDS defined default values?
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Access Parameter Information

Use the Parameter Help button to display a short description of a
parameter.

1. Click the parameter in the list box at the bottom of the window.

2. Click the Parameter Help button to see the short description.

€ 0ff-to-0n Delay Help X

“Wrap words

A input signal must be fully present for this delay penod before the D54
reportz an ON state. The value must be zet in units of microzeconds. ¥ alid
values are; [ Modelay 1000: 1 milisecond delay 2000 2
millizecond delay 4000: 4 millizecond delay 8000 8 milisecond
delay 16000 16 millizecond delay

Understand Parameters

The bottom portion of the Parameters dialog box contains the
parameter list box. All the parameters of the I/O device that can be
modified are listed here. Most of these parameters are specific to the
I/O device and are not discussed in this publication. However, the
following four parameters are specific to DeviceLogix functionality:

e Comm Status Override

e Network Status Override
e Consumed I/O Assembly
e Produced I/O Assembly

Before we help you determine values for DeviceLogix parameters, we
will discuss network 1/O.

Understand Network |/0

Network I/O is data that is consumed or produced by a
DeviceLogix-enabled device that is not directly associated with any
hardware on the device. The produced and consumed cases are
discussed separately.
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Understand Produced Network /0
(also known as Network Outputs)

Under normal conditions, an I/O device produces the state of its
inputs and the status of any fault information on the device. However
with local logic running on a device, a master controller sometimes
needs to know the results of some intermediate state or value of logic.
Using a special I/O assembly containing network outputs, it is
possible for the device to report the state of any portion of the logic.

Each network output has a space reserved for it in the module’s
produced I/O assembly. When you connect this network output to
something in the logic, those results are reported in the produced
data.

In the following example, you can see when hardware inputs 0 and 1
are on at the same time. This is reported in Network Output 0.
Network Output 1 reports when Faults have occurred. Both of these
pieces of information are reported in the produced I/O data shown
below the example.

Sealean Mand
hputd T — —— ]ini l:lu‘H ————————————————— —f['_\_m
—_—— i ] I
: | Eanlean Mand CownlUp.
L a=iT] Iad [=11] | CUE R AR Db [ i Fesban b Disbpet 1
[Femprait B— — — — — — — — — —aluz — — —g et -
I
I
[ oS '
CEuntlp - _l
—_— —— | CUEnakle oH ;—Ll_ —,— —g:@
baput Fauil _'IEL — e e e [T P
Produced 1/0 Data
Bit7 Bit 6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0
Byte0 | In7 In6 In5 In4 In3 In2 In1 In0
Byte 1 OPWR Logic Ena
Byte 2 | Qut 7 Out6 Out5 Out4 Out3 Out2 Out 1 Out0
Byte 3 | Network | Network | Network | Network | Network | Network | Network | Network
Qutput 7 | Output6 | Output5 | Output4 |Output3 |Output2 | Output1 | Qutput0

All data in the assembly including Network Outputs are capable of causing a Change of State production.
OPWR = Output Power; Logic Enabled = Devicelogix Enabled
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Understand Consumed Network /0
(also known as Network Inputs)

Under normal conditions, an I/O device consumes data to apply to its
hardware outputs. DeviceLogix-enabled devices may consume
additional information to use in local logic.

An assembly is a collection of parameters from one or more objects.
The consumed I/O assembly for a device with digital outputs contains
the value parameters of the Discrete Output Point Objects
representing the hardware outputs present on the device. In other
words, the assembly is sent with the data to control the hardware
outputs on the device. Such an assembly for a module with 8 digital
outputs is shown in the Consumed I/O Assembly table.

Consumed I/0 Assembly

Bit7 |Bit6 |Bith Bit4 |Bit3 |Bit2 |Bit1 Bit0

Byte 0 | Output | Output | Output | Output | Output | Output | Output | Output
Value 7 | Value 6 | Value5 | Value 4 | Value 3 | Value 2 | Value 1 | Value 0

When local logic is being used, DeviceLogix-enabled devices treat all
consumed I/O data as network inputs. That is to say that the device
may consume any amount of data, regardless of hardware, and treat it
as generic input from the network. By default, the first N Network
Inputs provide the data for the N hardware outputs found on the
device. However, if you bind the hardware output to some other
entity in the logic, the corresponding network input does not provide
the control for that output.

Each Network Input has a space reserved for it in the consumed I/O
assembly. The number of network inputs that a device consumes is
not directly associated with the number of hardware resources present
on the device. Therefore extra data can be sent to the module for use
in the local logic. One such assembly is shown below for the same
8-output device considered above.

Reserved Consumed I/0 Assembly Bit

Bit7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit1 Bit 0

Byte 0

Network | Network | Network | Network | Network | Network | Network | Network
Input 7 Input6 | Inputb Input4 | lnput3 |Input2 | Input? Input 0

Byte 1

Network | Network | Network | Network | Network | Network | Network | Network
Input 15 | Input 14 | Input 13 | Input 12 | Input 11 | Input 10 |Input9 | Input8

Note that even though the device only contains 8 outputs, it is
consuming 16 bits of information. This gives you the option to map
additional information into the data that is sent to this device by the
master controller.
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The following list contains several important details about network
inputs.

e If an output is not used in the local logic, there is an assumed
connection to a corresponding bit in the consumed data. In the
illustration below, this connection is shown explicitly for outputs
1, 3, 4, 5, 6, 7. Note this connection does not need to be made
graphically with the configuration tool. The
DeviceLogix-enabled module assumes this connection until it is
broken by making a connection to some other piece of
information. If no connection is made to this output, it continues
to take its control from the master controller via its network

input.
e ——————— = ——— =l
TIF B S e o e e — = o — — FHE 1
sl = !
H ~ H
Capt Dt IR
_cho ]: : . Ph'.'-?;}
: I :
= :D_I | BN o
g | De-clwan And Dic-aleza dr -
N VIR S b 0P E |
H |- 1] |—-‘~: ] i
EMOT :
Bogkgan Mul |
AAF 1 faw tl.-.llurE __'D— — e T I [=1T]

e Network inputs can be used as input to more than one entity.

e When an output is bound to logic, its corresponding network
input can be used somewhere else or not used at all.

e As mentioned earlier, the number of network inputs is not
directly associated with the number of hardware outputs present
on the device.

e For devices that support analog functions, the assembly may
also include analog data types (DINT, REAL, etc.).

* Network I/O extends the capabilities of I/O modules by
allowing them to produce and consume the data needed in their
application. Network I/O is critical to the effective use of
DeviceLogix-enabled devices in a networked control system
because of its ability to exchange information between the local
control and external events being monitored by the master
controller.
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TIP In legacy products, network 1/0 is referred to as CNB
(Consumed Network Bits) and PNB (Produced Network Bits)
respectively. In the latest set of products, network I/0 is called
Network Input and Network Output. The data types could be
Boolean, DINT, REAL, etc.

Determine Parameters

To configure your system, there is a possibility that you have to
determine produced and consumed I/O assemblies. Refer to product
specific publications to help you determine which parameters are
applicable. The following sections help you determine values for
common DeviceLogix parameters.

Determine Produced 1/0 Assembly

The produced I/O assembly parameter lets you select how much data
gets produced across the network. In order to have DeviceLogix
specific data produced by the device, select Local Logic Assembly.
You must make sure that the settings in the scanner’s scanlist match
your selection here. The following example illustrates this concept for
an 8in/8out MaXum block.

U1 TA2D-S0VTECD Bln/80ut Pt Dings E - 2| x|

Ganeral Dmich'aarr-ﬂmlm Defaultz | EDS Fie | Devicelogis |

Selact tha paramehar that pou want Lo configure and inliale an
achion ugng ke loolbar,

[T Groups -u-: "Ti v || = Monibo L =

7| 2] Parameter Current Yahie =]
Cutput 3 Ciagrestics Enabled [=
Cuitput 4 Ciagrestics Enabled [=
Cutput 5 Ciagrostics Enabled [=
Cuibput & Ciagrastics Enabled [=
Cutput 7 Ciagrostics Enabled [
Resat Cakput Fault 0000000 [oe
Cutput Resat Mode QutpUts Auto Restart =

gl Fueillary Pover Shakus Haalthy
Corsurned /0 s sembily Defauk Consumed Asseat [+
Froduced /0 Assembly | ef it Assemialy (5 Bytes [=
Hetwark Skatus Override Defak Assembly (5 Ertes)
Comm Fratus Overrids Irput dats OHLY [] Bytes)

K1} Lincal Logic Asgembly (7 Byies
oK Cancel 50 Hoo |
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Input7 | Input 6 | Input5 | Input4 | Input 3 | Input 2 | Input 1 | Input 0
Ow-D |OW-C |OW-B |OW-A |ISC-D |ISC-C |ISC-B |ISC-A
OFLT7 |OFLT6 |OFLTS |OFLT4 | OFLT3 |OFLT2 | OFLT1 | OFLTO

OPWR | Logic
Ena

QuT7 |0OUT6 |OUT5 |0OUT4 |0OUT3 |OUT2 | OUT1T |OUTO
PNB7 |PNBG |[PNB5 |PNB4 |PNB3 |[PNB2 |PNB1 |PNBO

Standard MaXum Status and Diagnostic Bits
OW = Off-Wire; ISC = Input Short Circuit; OFLT = Qutput Fault; OPWR = Output Power
Devicelogix Bits;

Logic Ena = Devicelogix is Enabled. This can be used in the PLC to recognize that the
remote device is running a control program.

Out X = Status of Local Output Bit if it is under control of Devicelogix

PNB X = Network Qutput Bits

(Where X = the number of the Qutput Bit or Network Output Bit.)

To change a produced 1I/O assembly:
1. Click the current value of the Produced I/O Assembly.
The field turns into a drop-down list box.
2. Click the arrow to display the values.
3. Click the desired value.

4. Click Apply to save the new value without closing the window.
Or click OK to save the new value and to close the window.

IMPORTANT Apply and download 'willl be unsuccessful unless chal logic is
disabled and the device is removed from the scanlist as

discussed in the Download To a Device section.

For the layout of the Produced I/O Assembly for your chosen device,
refer to the Technical Data publication for that device.
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Determine Consumed I/0 Assembly

Devices, when enabled with DeviceLogix functionality, can receive
additional data across DeviceNet. This data is called network inputs.
The consumed I/O parameter lets you select how much data you
want the device to consume from a master. After setting this
parameter, the same number of bytes must be selected in the
scanner’s scan list. For example, if you choose 3 bytes of data to be
consumed, you must indicate that 3 bytes of data are to be transmitted
in the scanner’s scanlist. If the number of consumed bytes and the
number of transmitted bytes do not match, the connection cannot be
made.

E2.1799-D10ULOVL 10 IN / 10 SINK OUT i 2] %]

Genesal Device Pasameters | 1/0 Defauls | EDS File | DeviceLogis |

Select the parameter that pou want bo configure and retiate an
{ action uzsing the toolbar,
[ Groups 5:; @ Sirge | = Monitor .u ‘1
| 7| &/ Parameter | Eurvent valss |
OfF-ka-Cn Delay 2 [+
On-to-OFf Delay 2 3
® Input Yalues (7-0) 00000000 s
®  Input Values (9-8) 00000000 [
Produced 10 Assembly Trput data OMLY =
Cutput Fault State Use Faulk Valse [+
Cutput Fault Yalue Resst Outpuks [~
Cutput Idle Stake Use Tde Yalue [=
Cutput Idle Yalue Resst Cutputs [=
Consumed [0 Assembly 2 bytes of consumed data [+
Nebwork Status Override 2 bytes of consumed data [P I
Camin Ftabus Creerride 0 bvkes of consumed daka |7
4] 1 byte of corsumed data
2 bytes of consumed data —
oK | Cancel |3 I::ytes of consumed data [ |

Note that this parameter is not in all DeviceLogix-enabled devices.
To change a consumed I/O assembly:
1. Click the current value of the Consumed I/O Assembly.
The field turns into a drop-down list box.
2. Click the arrow to display the values.
3. Click the desired value.

4. Click Apply to save the new value without closing the window.
Or, click OK to save the new value and to close the window.
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To see the layout of the consumed I/O assembly for your
chosen device, refer to the Technical Data publication for that

device.

Determine Comm Status Override

The Comm Status Override parameter controls whether local logic
should control outputs when no active I/O connection exists with the
device. You determine if the communication status override is enabled

or disabled.

The Comm Status Override parameter is used to override normal
behavior during the following events.

Comm Status Override Overview

Event

Behavior with Comm
Status Override
Parameter Disabled

Behavior with Comm
Status Override
Parameter Enabled

Communications not
established (module not on
ling).

-0R -

The module is on line but has
no connections.

Output remains in the
Available state until an [/0
connection is established.

Local logic updates output
values.

An /0 connection transitions
to timed out state.

Output value is updated
based on the output’s Fault
Action and Fault Value
parameters.

Local logic continues to
update output values.

An 1/0 connection is deleted.

Output enters the Available
state until a new 1/0
connection is established.

Local logic continues to
update output values.

An ldle is received.

Output value is updated
based on the output’s Idle
Action and Idle Value
parameters.

Local logic continues to
update output values.
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L5 1799-D10UL0YL 10 IN / 10 SINE OUT . i
Genesal Device Parameters | 110 Datauls | EDS File | Devicelogit |
Select the parameter that you wank bo configure and niliate an
action uzing the toolkar
[ Groups B a Singde | ™= Monitor = W
L N | £ |
Parametsr Help. . St bl lis I
| 1] 2] Paramater | cumenk alue -]
QFf-to-0n Delay z =
an-to-0fF Delay z [=
M Input Values (7-0) 0000000 e
B Inpuk Yalues (3-8) 0000000 [
Produced 1D fAissambly Input daka OMLY [=
Cutput Fauk State ks Faulk Yalue [=
Cutput Faulk Yahee Ruasak Cubputs [+
Qutput Ide State Use [dle Vahse [=
Qutput Tdle Yakee Reset Cukputs =
Cansumed [0 Assembibye 2 bytes of cansumed data [=
Mebwark Status Override  Override Disabied -
Comimn Status Override Crvetride Disabled =
ll Crverride Disabled
|Cwerride Enabled
T - e
IMPORTANT The above |nformat|gn_|s rglat}ve only to boupd outputs (i.e.,
outputs that are participating in the local logic).
To change the comm status override:
1. Click the current value of the Comm Status Override parameter.
The field turns into a drop-down list box.
2. Click the arrow to display the values.
3. Click the desired value.
4. Click Apply to save the new value without closing the window.
Or click OK to save the new value and to close the window.
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Determine Network Status Override

The network status override parameter controls whether local logic
should control outputs when it detects a network error condition. You
determine if the network status override is enabled or disabled.

When the override is disabled (default), the device turns outputs off
under any of the events. If the override is enabled, the device ignores
any network fault. If DeviceLogix functionality is enabled, the control
of outputs is maintained even if there is a network fault.

The Network Status Override parameter is used to override normal
behavior during the following events.

Network Status Override Overview

Exemplary Network | Behavior with Network Status Behavior with Network
Error Conditions for | Override Parameter Disabled Status Override Parameter
DeviceNet Enabled

Duplicate MAC ID Module is put into an inoperable state | Local logic continues to update
Failure and all outputs remain off. output values.

Entering the bus off Module is put into an inoperable state | Local logic continues to update
state at power up and all outputs remain off. output values.

Entering the bus off Module is put into an inoperable state | Local logic continues to update
state during run time and all outputs assume a safe state. output values.

E51799-DA10LHOYL 100N / 10 SINK DUT : 2] %]
Geneial Device Parametess | 140 Defzuls | EDS Fie | Devicelogix |
Gru,ng Ori-Line
[21 parameters T e . plopd From Mewce |
' Dewnlead Te Device
| Restore Defauk Valus: I oo I |
Parameler Help,. . I clilialely |
| ] [ Paremeter Current Valus =]
©Ff-to-On Dielay 2 =
Creboe CFF Delay 2 x
#  Input Yalues (7400 00000000
feil Trput Yalues {9-5) 0002000 L=
Produced [fC Assembhy Input data ONLY ud
Cukput Fault State Use Fauk Yaue -
Cutput Fault Vake Resst Outputs =
Cutput Idle Stabe Use [die Yalue x
Cukput 1dle value Resat Outputs bl
Consumed [0 Assembly 2 bytes of carsumed data =
Nletwork Stabus Overmide Owerride Disabled .
Comm Status Cverride -
‘ﬂ Crerride Enabled
0K Concel | coph | Hep |
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To the change the network status override:

1.

Click the current value of the Network Status Override
parameter.

The field turns into a drop-down list box.
Click the arrow to display the values.
Click the desired value.

Click Apply to save the new value without closing the window.
Or click OK to save the new value and to close the window.

Download to a Device That Is Scanning

When you change the size of a connection, you must download to the
device for the change to take effect. When downloading to a device
that a master is currently scanning, you must:

1.

194

Access the DeviceNet scanner’s scanlist to remove the device
from the scanlist.

Put the master in Idle mode. (This may mean turning a
processor’s keyswitch to Program.)

. Access the device’s parameters to change the size of the

connection.

Download to the device.

. Add the device to the scanlist and click Apply.

Click the Edit I/O Parameters button and verify that the Rx and
Tx size corresponds to the new size.

Put the master in Run mode for normal operation.
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Access I/0 Data Information

The 1/0O Data window provides information about default I/O
characteristics for the device. The amount of data that the device
reports is described here. Note however that the help only covers the
data returned by the EDS file default settings. This window does not
report data enabled by the DeviceLogix-specific settings.

To access the I/O Data window, click on the I/O Data tab in the
device properties dialog box.

Legacy Devicelogix-enabled devices use a different style of the
/0 Data (called I/0 Defaults) property page than the Current

Devicelogix-enabled devices. Although the property pages may
look different, they contain the same corresponding functions
and options. The graphics and discussion in this section will
only show the current |/0 Data property page.

¥ 1792D-8BVTBCD 8In/B0ut Pt Diags

General Parameters] Configuration EDS File] DeviceLogix]

Dizplays the default 110 characteriztics for thiz device.

For detailed information, expand one or more messzage bypes [default
message type iz bald).

2
Meszage Type | Size Data Description
= Palled
|npuit 5 Bytes [ata - with Status
Output 1 Bytes Data
B Cos
Input 5 Bytes Drata - with Status
Output 1 Bytes Data
B Cyclic
Diata - with Status
Output 1 Bytes Data

Ok | Cancel Help
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To access I/O data information:

1. For the default message type (in bold), click Input to see all of
the input I/O default characteristics for the connection. Click
Output to see all of the output I/O default characteristics for the
connection.

Only those message types that are supported for the device
connection are displayed.

2. Repeat for the remaining message types (if necessary).

Access EDS Information

The EDS File window lists information about the selected device. Use
this information to determine if the EDS file is appropriate for the
device. Compare information in this window against EDS files
available on the web to determine if you have the most current
version of the file.

To access the EDS File window, click on the EDS File tab in the device
properties dialog box.

Lo DA 42 (10D-DNY425) 5,001 x|
Emrdl F'aamdeers[ [0 Data EDS Fil DmﬂicaLngkI

= The EDS fike iz uzed to corvey device configuation data that is
provided by the marufachures.

File: infamnation
Crealion ime: 150000
Crealion dale: 34-1:2-2000
M odification ime: 150000
Modification date: 05212001
File rension: 53

[1]4 Cancel Al Help

196 Publication RA-UMOO3B-EN-P - February 2010



RSNetWorx for DeviceNet Software and the Devicelogix Editors ~ Appendix B

Click View File to view the contents of the selected EDS file. The
information stored in the EDS file is very detailed and is beyond the
scope of this document. However, if you experience difficulty
enabling DeviceLogix features, check for the following lines in the
[Device] section of the EDS file:

¢ "]1_RSNetWorx_DNetTool = "LeoApp.LeoDevice",

Indicates that LCT should be used on this device. If only this
keyword appears, then the new Ladder Editor will not be
available, the old Ladder Editor will be available, and the
Parameter tab and I/O Default tab will reflect the old interface.

"1_RSNetWorx_DNetToolEx = "1.00.00", "LeoApp.LeoDevice",
"7.00""RSI.DeviceNet. EDSApplet.1";

Indicates LCT should be used on this device. The Parameter tab
and I/O Default tab will reflect new interface, but the
DeviceLogix editor will not available.

"1_DNetEDSAppletPlugln = "7.00.00",
"DeviceLogixPlugIn.EDSAppletPlugln.1";

Indicates LCT should be used on this device. The Parameter tab
and I/O Default tab will reflect new interface, and the new
Ladder Editor will be available.

If these three lines are not part of the [Device] section of the EDS file
for the device, the device will not be DeviceLogix-enabled.

DeviceLogix EDS files will not work in a version prior to 3.0 of
RSNetWorx for DeviceNet software. DeviceLogix EDS files do not ship
with some devices or as part of the normal RSNetWorx software
release. They are found in a separate folder on the CD that contains
RSNetWorx for DeviceNet software. Therefore, to enable DeviceLogix
features for a DeviceLogix-capable device, you must register the EDS
file for your particular device using the EDS wizard.
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Launch the Devicelogix Editor

After you configure the properties for your DeviceLogix-enabled
device, you can launch the DeviceLogix Editor. You see an additional
tab in the device properties dialog box for all DeviceLogix-enabled
devices. This tab is labeled DeviceLogix. This tab provides access to
the start-up window for the DeviceLogix Editor. You have the option
to fill in your name, a revision number, and a description of your
configuration (all optional fields). The Last Saved box updates every
time you save within RSNetWorx for DeviceNet software.

=% Pointl0 24Vdc Bpt Config DLX

General] F'arameters] Ennfiguratiun] [A0 Data] EDS File Devicelogix }

Author: |

Revision: ’7

Dezcrption:

Start Logic Editar..

Davicelogix

Ok Cancel | Apply | Help

IMPORTANT If you are on line and you click on either the Parameters or the
Devicelogix tab, you may be prompted to upload or download

the device. When you are on ling, the dialog checks the
configuration in the device and compares it to the current
configuration. If the configurations are not the same, you must
upload from or download to the device to make the
configurations the same before you can make changes. If you
need to make changes without uploading or downloading, you
can exit the dialog box, go off line and re-enter the dialog box
to make the desired changes.
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To start the DeviceLogix Editor for a DeviceLogix-enabled device,
click Start Logic Editor. On the DeviceLogix Editor Style Selection
dialog, you are prompted to select the editor type that you want to
launch. After selecting an editor type, click OK.:

Devicel ogix Editor Stple Selection El

Select the editor ztyle for thiz node:

{* Function Block Editor
" Ladder Editar

Cancel

If the current device does not support one of the editor types, no
selection will be presented.

IMPORTANT !f you se]ect an editor typ_e forg pgrticular device and that t_ype
is committed to the .dnt file (clicking OK or Apply), that editor

style is registered. Therefore, you cannot switch to another
editor style in that same .dnt file (the next time you launch the
Devicelogix Editor Style Selection dialog, the other editor style
is grayed out). If you want to change the editor type (and a
device supports both editor types), you must create a new
project file, delete this device and add it again, and then select
the other editor type.

For more information on the Function Block Editor, refer to Chapters
2 and 3. For more information on the old Ladder Editor, refer to
Chapters 4 and 5. For more information on the new Ladder Editor,
refer to Chapters 6 and 7.
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add devices offline 174
add devices online 174

adding DeviceLogix capable devices 16,

198
assume data available function 71
audience for manual 9

bit element 98
bit element toolbar
ladder logic editor 107

C

change
logic
function block editor 86
ladder logic editor 120
timers and counters value 121
clear latched hardware faults 126
comm status override 191
communication menu
function block editor 64
ladder editor 114
communication with devices 118
compare category toolbar
function block editor 55
compare logic 123
components of ladder editor 19
compute/math category toolbar
function block editor 56
configuration toolbars
function block editor 52
ladder element toolbars 107
bit element toolbar 107
counter element toolbar 108
latch element toolbar 108
timer element toolbar 54, 55, 109
ladder logic editor 106
online toolbar
function block editor 58
ladder logic editor 109
standard toolbar
function block editor 52
ladder logic editor 106
connect I/0 points and function blocks
69
rules 69
connection
determine status 70
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determine 190
consumed network I/0
understand 186
contents of manual 9
controls
device parameters dialog box 181
counter element 100
down counter 101
counter element toolbar
ladder logic editor 108
create
new tag 117

D

default I/0 information 195
determine parameters 188
comm status override 191
consumed |/0 assembly 190
network status override 193
produced /0 assembly 188
device parameters dialog box 180
consumed network 1/0 186
determine parameters 188
group parameters 183
parameter information 184
produced network I/0 185
understand parameters 184
device parameters dialog box controls
181
device parameters window 180
comm status override 191
consumed I/0 assembly 190
network status override 193
produced I/0 assembly 188
device properties dialog box 165, 177
device parameters window 180
comm status override 191
consumed I/0 assembly 190
network status override 193
produced I/0 assembly 188
Devicelogix window 16, 198
EDS file window 196
general window 178
general options 179
revision field 179
/0 defaults window 195
device properties dialog box window
buttons 179
Devicelogix Ladder Editor
what it is 11
DeviceLogix window 16, 198
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down counter 101
download logic 123
download to device that is scanning 194

E

edit menu 61

ladder logic editor 112
EDS file window 196
EDS files

register EDS files 170
EDS information 196
enable and disable logic 121
enter device parameters 180

F

file menu
function block editor 61
ladder logic editor 112
filter category toolbar
function block editor 54
forcing
function block editor 91
ladder logic editor 125
function block editor interface
components 19
function block elements 20
function block elements 20
I/0 components 21
analog input point 22
analog output point 22
digital input point 21
digital output point 21
function block instructions
compare category 44
comparison category
comparison output 45
data ranges 44
operation rules 44
compute category
boolean functions 49
data ranges 48
fault state conditions and rules 47
latch functions 50
operation rules 46
compute/math category 46
enable line feature 50
filter category 32
low pass filter instruction 32
move/logical category 48

process category 23

alarm instruction 24

pid instruction 26

timing diagnosis instruction 25
select limit category 34

high/low limit instruction 35

select instruction 34
statistical category 36

moving average instruction 36
timer/counter category 37

off delay timer instruction 39

on delay timer instruction 38

pulse timer instruction 40

up counter instruction 42

up/down counter instruction 42

G

general information dialog hox 178
general window 178
general options 179
go on line
function block editor 83
ladder logic editor 119
group parameters
device parameters dialog box 183

H

help menu
function block editor 66
ladder editor 116

|
1/0 defaults window 195

L

ladder editor interface
components 95
ladder elements 96
ladder elelment
counter element
down counter 101
ladder element
counter element
up counter 100
timer element 102
off delay timer 105
on delay timer 104
pulse timer 102
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bit element toolbar 107
counter element toolbar 108
ladder editor 107
latch element toolbar 108
timer element toolbar 54, b5, 56, 57, 109
ladder elements 96
bit element 98
configuration toolbars 52, 106
latch element 98
latch elements
reset dominant latch 99
set dominant latch 99
rung element 97, 129
ladder logic view 110
latch element 98
latch element toolbar
ladder logic editor 108
latch elements
counter element 100
latched hardware faults
clear 126
local logic 14
logic
compare
function block editor 88
ladder logic editor 123
enable and disable 121
upload and download
function block editor 89
ladder logic editor 123
verify
function block editor 87
ladder logic editor 122

macro block category toolbar
function block editor 58
macro instruction
configure 74, 146
menus 61, 111
communication menu 64, 114
edit menu 61, 112
file menu 61, 112
function block editor 61
help menu 66, 116
ladder logic editor 111
communication menu 114
help menu 116
tools menu 115

Publication RA-UMOO03B-EN-P - February 2010

view menu 113
tools menu 65
view menu 63
message pane 110
function block editor 60
ladder logic editor 110
modify function block properties and
parameters 72
move/logical category toolbar
function block editor 57
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network status override 193
determine 193
new tag
create 117
node address 178
set 178

0

off delay timer 105
offline operations
function block editor 83
on delay timer 104
online animation
function block editor 85
ladder logic editor 120
online operations
change logic 120
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go on line
function block editor 83
ladder logic editor 119
ladder logic editor 118
online animation
function block editor 85
ladder logic editor 120
recovery mode 126
upload and download logic
function block editor 89
ladder logic editor 123
verify logic
function block editor 87
ladder logic editor 122
online toolbar
function block editor 58
ladder editor 109
overview
input and output logic 68

P

parameter information 184
device parameters dialog box 184

parameters
understand 184

process category toolbar
function block editor 54

produced I/0 assembly 188
determine 188

produced network 1/0
understand 185

pulse timer 102

Purpose of manual 9

recovery mode 126
register EDS files 170
related terms 9
reset dominant latch 99
revision field 179

check 179
RSNetworx for DeviceNet

access Devicelogix-enabled devices 16,

198
default I/0 information dialog box 195
device parameters dialog box 180
device properties dialog box 165, 177
EDS information dialog box 196
general properties dialog box 178
properties dialog box common buttons

179

rung element 21, 97, 129

S

schematic view 59
select group parameters 183
select/limit category toolbar
function block editor 54
set dominant latch 99
set function block properties and
parameters 72
set node address 178
set the node address 178
standard toolbar
function block editor 52
ladder logic editor 106
statistical category toolbar
function block editor 54
status bar
function block editor 60
ladder logic editor 111

T

tabbed instruction toolbars
function block editor 53
tag
create 117
techniques used in manual 10
terms 9
timer and counter values
change 121
timer element 102
off delay timer 105
on delay timer 104
pulse timer 102
timer element toolbar
ladder logic editor 109
timer/counter category toolbar
function block editor 55
tools menu
function block editor 65
ladder editor 115

U

understand parameters
device parameters dialog box 184
network 1/0 184

up counter 100

upload logic 123
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Rockwell Automation Support

Rockwell Automation provides technical information on the Web to assist you in using its products. At
http://www.rockwellautomation.com/support/, you can find technical manuals, a knowledge base of FAQs, technical and
applicationnotes,samplecodeandlinkstosoftwareservice packs,andaMySupportfeaturethatyoucancustomizetomakethe
best use of these tools.

Foranadditionallevel oftechnical phone supportforinstallation, configuration, and troubleshooting, we offer TechConnect
support programs. For more information, contact your local distributor or Rockwell Automation representative, or visit
http://www.rockwellautomation.com/support/.

Installation Assistance

Ifyou experience an anomoly within the first 24 hours of installation, review the information that is contained in this manual.
You can contact Customer Support for initial help in getting your product up and running.

United States or Canada |1.440.646.3434

Qutside United States or |Use the Worldwide Locator at http://www.rockwellautomation.com/support/americas/phone_en.html,

Canada or contact your local Rockwell Automation representative.

New Product Satisfaction Return

RockwellAutomationtestsallofitsproductstoensurethattheyarefullyoperationalwhenshippedfromthemanufacturingfacility.
However, if your product is not functioning and needs to be returned, follow these procedures.

United States Contact your distributor. You must provide a Customer Support case number (call the phone number
above to obtain one) to your distributor to complete the return process.

Outside United States Please contact your local Rockwell Automation representative for the return procedure.

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this

document, complete this form, publication RA-DU002, available at http://www.rockwellautomation.com/literature/.

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444

Europe/Middle East/Africa: Rockwell Automation, Vorstlaan/Boulevard du Souverain 36, 1170 Brussels, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846
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Print Spec Sheet

		JIT Printing Specifications				RA-QR005F-EN-P  -  8/07/2009

		Printing Specification		YOUR DATA HERE		Instructions																																				NO

		(required) Category:		B2		Select Print Category A,B,C or D from category list, on "Introduction_Catagory Types" tab																														11” x 17”				LOOSE -Loose Leaf		YES		Pre-sale / Marketing				TOP

		(required) Finished Trim Size Width:		8.5” x 11”																																8.5” x 11”				PERFECT - Perfect Bound				A1				LEFT

		(required) Publication Number :		RA-UM003B-EN-P		Sample: 2030-SP001B-EN-P																														3” x 5”				SADDLE - Saddle Stitch				A2				RIGHT				CORNER

		Use Legacy Number		NO		YES or NO																														18” x 24” Poster				PLASTCOIL - Plastic Coil (Coil Bound)				A4				BOTTOM				SIDE

		Legacy Number if applicable:		N/A		Sample Legacy Number: 0160-5.33																														24” x 36” Poster				STAPLED1 -1 position				A3

		Publication Title:		DeviceLogix System User Manual		Sample: ElectroGuard Selling Brief																														36” x 24” Poster				STAPLED1B - bottom 1 position				A5

		(required) Business Group:		Marketing Commercial		As entered in DocMan																														4” x 6”				STAPLED2 - 2 positions				A6

		(required) Cost Center:		19044		As entered in DocMan - enter number only, no description. Example - 19021		CMKMKE CM Integrated Arch - 19021
CMKMKE Market Access Program - 19105																												4.75” x 7” (slightly smaller half-size)				THERMAL - Thermal bound (Tape bound)				A7

		Binding/Stitching:		PERFECT - Perfect Bound		Review key on right...		Saddle-Stitch Items 
All page quantities must be divisible by 4.
80 pgs max. on 20# (text and cover)
76 pgs max. on 20# (text) and 24# (cover)
72 pgs max. on 24# (text and cover)

Perfect Bound Items
940 pgs max. w/cover (90# index unless indicated otherwise)

Coil Bound Items
580 pgs max. of 20# (if adding cover deduct equivalent number of pages to equal cover thickness) (90# index unless indicated otherwise)

Tape Bound Items
250 pgs max. on 20# no cover
240 pgs max. w/cover (90# index unless indicated otherwise)

Double Wire Bound Items
80 pgs max. on 20# (if adding cover deduct equivalent number of pages to equal cover thickness) (90# index unless indicated otherwise)																												4.75” x 7.75”				THERMALO - Thermal Bound (Tape bound - offline)				A8

		(required) Page Count of Publication:		208		Total page count including cover																														5.5” x 8.5” (half-size)				Wire O - Double Wire Bound (offline)				A9

		Paper Stock Color:		white		White is assumed.  For color options contact your vendor.																														6” x 4”								Post Sale / Technical Communication

		Number of Tabs Needed:		none		5 tab in stock at RR Donnelley																														7.385” x 9” (RSI Std)								B1

		Stitching Location:		SIDE		Blank, Corner or Side																														8.25” x 10.875”								B2

		Drill Hole YES/NO		NO		All drilled publications use the 5-hole standard, 5/16 inch-size hole and a minimum of ¼ inch from the inner page border.																														8.25” x 11” (RA product profile std)								B3						None

		Glue Location on Pad:				Glue location on pads																														8.375” x 10.875								B4						Half

		Number of Pages per Pad:				Average sheets of paper.. 25, 50 75,100 Max																														9” x 12” (Folder)								B5						C

		Ink Color				One color assumes BLACK / 4 color assume CMYK / Indicate PMS number here…																														A4 (8 ¼” x 11 ¾”) (210 x 297 mm)								Catalogs						DbleParll

		Used in Manufacturing:		NO																																A5 (5.83” x 8.26”) (148 x 210 mm)								C1						Offset Z

		Fold:																																																Sample

		Comments:		spine included as final page in PDF																																								C2						Short

		Part Number:		N/A																																								JIT / POD						V
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