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IMPORTANT USER INFORMATION

Trademark Information

The Programmable Logic Controller® and PLC® are registered trademarks of the Allen-Bradley Company
(Rockwell Automation).

EtherCAT® is a registered trademark and a patented technology of Beckhoff Automation GmbH, Germany.
CoDeSys® is a registered trademark of 3S-Smart Software Solutions GmbH.

Windows® is a registered trademark of Microsoft® Corporation.

PROFINET® is a registered trademark of PROFIBUS and PROFINET International (Pl).

MODBUS® is a registered trademark of Modbus Organization, Inc.

Ethernet/IP is a trademark of Open DeviceNet Vendor Association (ODVA)

SD is a trademark or registered trademark of SD-3C, LLC in the United States, other countries or both.



Important User Information

Please read and follow all safety information for the Parker Automation Controller ([PAC), including the
warning and caution statements in this guide, before installing or operating the system.

Safety Information

WARNING: The PAC is used to control electrical and mechanical components of
A motion control systems in industrial environments. To avoid serious
injury or damage to equipment, test the motion system for safety under
all potential conditions.

WARNING: The PAC and PAC Input\Output (PACIO) Modules are not fault-tolerant and
are not designed or intended for any use in any systems, machines, or
applications where failure or fault of any kind of the Products could

A reasonably be seen to lead to death or serious bodily injury of any person,
or to severe physical or environmental damage (“High Risk Use”). You are
not permitted to use, distribute, or sublicense the use of these Products in
High Risk Use. High Risk Use is STRICTLY PROHIBITED.

WARNING: The PAC contains no user-serviceable parts. To avoid personal injury or
damage to the product, do not attempt to open the case or to replace any
internal component of the PAC, Modules, or accessories.

WARNING: USER RESPONSIBILITY- Failure or improper selection or improper use of
z f \ the products described herein or related items can cause death, personal
injury and property damage.



This document and other information from Parker-Hannifin Corporation, its subsidiaries and authorized
distributors provide product or system options for further investigation by users having technical
expertise.

The user, through its own analysis and testing, is solely responsible for making the final selection of the
system and components and assuring that all performance, endurance, maintenance, safety and warning
requirements of the application are met. The user must analyze all aspects of the application, follow
applicable industry standards, and follow the information concerning the product in the current product
catalog and in any other materials provided from Parker or its subsidiaries or authorized distributors.

To the extent that Parker or its subsidiaries or authorized distributors provide component or system
options based upon data or specifications provided by the user, the user is responsible for determining
that such data and specifications are suitable and sufficient for all applications and reasonably
foreseeable uses of the components or systems.



Regulatory Statements

Statement of Compliance

Product Type Parker Automation Controller (PAC), PACIO Modules and accessories

The PAC Controller complies with the protection requirements set up by the European Community (EC)
Electromagnetic Compatibility (EMC] Directive 2004/108/EC as defined by the Product Specific Standard
EN/IEC 61326-1, which includes both emissions and immunity requirements and the power line emissions
standards EN/IEC 61000-3-2, Limits for Harmonic Current Emissions and EN/IEC 61000-3-3, Limits of
Voltage Fluctuations and Flicker in Low Voltage designated for Equipment used in Industrial Locations.
Compliance of the PAC Controller is demonstrated by the application of the following standards:

2006/95/EC Low Voltage Directive when installed, operated, and maintained as intended
2004/108/EC Electromagnetic Compatibility when installed, operated, and maintained as intended

EN61010-1 Safety Requirements for Electrical Equipment for Measurement, Control and
Laboratory use, Part 1 General Requirements

EN61010-2-201:2013 Safety Requirements for Electrical Equipment for Measurement, Control,
and Laboratory use Part 2-201: Particular Requirements for Control Equipment

The PACIO Modules and accessories are sold as complex components to professional assemblers. The
Parker Installation Guidelines described in this document offer information regarding how to install the
PAC in a manner most likely to minimize the effects of drive emissions and to maximize the immunity of
the PAC from externally generated interference. Compliance of the PACIO Modules is demonstrated by the
application of the following standard:

2004/108/EC Electromagnetic Compatibility when installed, operated, and maintained as intended.

In order to comply with the EMC Directive for installation, the PAC system must meet the following
criteria:

The PAC must be mounted in a suitable tool-accessed fire enclosure.

PAC input power is rated at: 24 VDC (-15%/+25%) SELV Limited Energy, 1.2 A, 29W. External power
to the PAC must be provided by a Class 2 power source. For customer convenience, Parker offers
an AC-input, Model PS-60W, Class 2, 24VDC power supply, which is available for purchase, to
provide power to the PAC and PACIO Modules.
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Underwriters Laboratories Approval

The PAC Controller has been evaluated and complies with UL61010-1 and UL61010-2-201 standards (UL
File E243373). In order to obtain Underwriters Laboratories (UL61010-1/IEC61010-2-201) approval for the
installation, the product must meet the following criteria:

The PAC must be mounted in a suitable tool accessed, fire enclosure.

PAC input power is rated at: 24 VDC (-15%/+25%) SELV Limited Energy, 1.2 A, 29W. External power
to the PAC must be provided by a Class 2 power source. For customer convenience, Parker offers
an AC-input, Model PS-60W, Class 2, 24VDC power supply, which is available for purchase, to
provide power to the PAC and PACIO Modules.

Note: The PAC Controller has been evaluated to UL61010-2-201 and complies with the same level of
safety as PAC’s evaluated to UL508, or vice versa.

The PACIO Modules have been evaluated and complies with the UL508 standard (UL File E243373).

& WARNING: If PAC system is used in a manner not specified by Parker, the protection
provided by the equipment may be impaired.
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About This Guide

This installation guide is intended for those who are responsible for installing, configuring, and
troubleshooting programmable logic devices and their associated software and accessories.

Assumptions of Technical Experience

Parker Hannifin Corporation assumes you are qualified in the servicing of industrial control systems, and
trained in recognizing hazards in products with hazardous energy levels. To install and troubleshoot the
PAC, you should have a fundamental understanding of the following:

Electronic concepts such as voltage, current, and switches

Mechanical motion control concepts such as inertia, torque, velocity, distance, and force

Product Naming

This guide describes the following products:
Parker Automation Controller (PAC): This product is also known as the PAC or Controller.

PACIO Modules: These modules are also called I/0 Modules.
PAC System: The combination of the PAC and PACIO Modules.

Notes, Cautions, and Warnings

This guide uses notes, cautions, and warnings throughout the text to draw your attention to information
that is especially important or useful.

& WARNING: A warning provides information about a potential for property damage,
personal injury, or death.

& CAUTION: A caution provides information intended to help prevent malfunction of the
product or damage to the product hardware or software.

NOTE: A note provides information intended to help you make the best use of your product from
Parker Hannifin Corporation.



PRODUCT OVERVIEW

CHAPTER 1:
Product Overview

i
I
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Product Description

The Parker Automation Controller [PAC] is a specialized control device with programmable software
designed to automate high-speed, electromechanical processes such as those involved in operating
assembly line equipment. The PAC is engineered to offer a wide variety of input/output arrangements for
fast-motion control, while withstanding the temperature ranges, vibrations, and electrical noise of
industrial environments.

The PAC features a modular design that makes it a highly flexible solution. The PAC connects to a series
of PACIO Modules, which you choose based on the requirements of your specific application. The selection
of PACIO Modules includes a bus coupler, a variety of digital or analog input/output modules, a counter,
temperature modules, and interface modules.

The PAC also accommodates connections to remote I/0 Modules, industrial control networks, terminals,
factory displays, and Internet-connected devices such as PCs, notebooks, and even smart phones.

The PAC includes ports for Ethernet and EtherCAT communications. For applications requiring additional
communication capabilities, customers can order the PAC with an optional communication protocol, such
as PROFINET or Ethernet/IP.

The PAC operating system and runtime software reside on a standard Secure Digital (SD) memory card
inserted into a slot at the top of the PAC. LED indicators on the PAC front panel help you to monitor and
troubleshoot the status of the system. The PAC’s compact footprint conserves space on the DIN rail, and
its installation requires only a small screwdriver.

Product training videos are available on our website. These include videos on: Quick Start, Software
Introduction and Configuration, as well as other topics.

Discrete Logic Capabilities: The PAC incorporates an internal, high-speed EtherCAT bus (E-Bus) that can
communicate to locally attached I/0 Modules for discrete control and sensing. In addition, the PAC
incorporates an external EtherCAT RJ45 connector for connection of EtherCAT motor drives, remote
discrete 1/0 (via EtherCAT Bus Couplers] racks or other miscellaneous EtherCAT sensors, and devices.

Motion and 3D Coordinated Motion: The PAC offers two levels of motion control software utilizing
IEE1388 distributed clocks —one for simple motion and another for advanced CNC. An external EtherCAT
connector provides communications to up to 32 axes of EtherCAT motor drives.

Visualization: The PAC offers two options for visualization. For complete HMI capabilities, the PAC
connects via MODBUS to Parker’s XPR2 PowerStations with the award winning Interact Xpress software.
The MODBUS communication driver comes standard with each PAC system. The PAC also offers a Web
visualization option that allows users to visualize project screens in a web browser.

Communication Interface Protocols: The PAC offers several options for communications to external
devices. The PAC comes standard with MODBUS TCP Master and Slave capabilities. The PAC has an
optional Ethernet/IP option to produce tags to and Allen Bradley PLC. The PAC also offers a PROFINET
Slave option via a communication module.



Product Features

Overall, the PAC System consists of the Controller, PACIO Modules, and an optional communication
module. The following sections highlight the various features of the PAC.

Features of the PAC and PACIO Modules

Feature Name Description

1 PAC Controller The main control unit of the PAC
2 PACIO Modules Series of plug-in PACIO Modules
3 Communication Module Optional PROFINET Slave Communication module

(optional]
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PAC Features
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Feature Name
Power Connector
Ethernet Ports
Ethernet LEDs
EtherCAT Port

EtherCAT LEDs

System Status LEDs
USB Ports

SD Card

Button

HDMI Connector
Communication Module
E-Bus Connector

I/0 Module(s)

Description

Connector for input power, +24VDC nominal.

Two standard RJ45 connectors for LAN communications.

Two LEDs on each port indicate network connectivity and link status.

Single RJ45 connector, provides EtherCAT connectivity.

3 LEDs (“ECAT Run”, “E-Bus Link/Act”, “X1 Link/Act”) indicate internal
and external EtherCAT network status and bus link/activity.

3 LEDs ("POWER”, “RUN/STOP”, "ERROR") indicate the system status
Dual standard USB 2.0 ports, type A

Parker removable SD (or SDHC) memory card

Push button used for logging the IP address

Not Functional, for Factory Use Only

Optional PROFINET communication module

Provides EtherCAT connectivity for local PACIO Modules

Series of plug-in PACIO Modules



PRODUCT OVERVIEW

PACIO Module Features

For the basic layout of the PACIO Modules see the illustration below. The PACIO Modules consist of a
plastic housing and an internal aluminum profile with an integral mechanism to snap the Module to a
35mm DIN rail. The PACIO Modules differ from one another in their functionality, connectors and
indicators.

N 10

PACIO Modules Features

(1| 1@ Description

Ventilation slots

Earth ground bar for attachment of Shield Connection Terminal Block

I/0 signal state indicators (LEDs)

Module unlock button

User label for module identification

Grip for module removal

Status LEDs

I/0 wiring connector

Module lock and E-Bus connector

DIN rail mount and Earth ground connection

14 Parker Automation Controller Installation Guide



Ethernet Ports

The PAC provides two Gigabit Ethernet ports with full duplex operation at 10/100/1000 Mb/s and half
duplex operation at 10/100 Mb/s. Both ports provide auto MDI, MDI-X crossover support at all speeds. The
RJ45 connectors provide standard Speed and Link/Activity LEDS. Both ports are ESD-protected.

EtherCAT Port

The PAC provides a single, ESD-protected EtherCAT port that operates at 100Mb/s. It features an RJ45
connector as well as three LEDs that indicate the status of the connection. See “EtherCAT Status LEDs” in
the Troubleshooting chapter for more information on the meaning of the LEDs.

EtherCAT is one of the fastest and most powerful Ethernet-based fieldbus systems available. For example,
EtherCAT can achieve speeds that allow it to address 1,000 I/Os in 30 ps. Its flexible topology and simple
configuration make it ideally suited to control extremely fast processes. Its interconnections among the
PAC at one end, and both the I/0 Modules and drives at the other, are as fast as those of a backplane bus.
An EtherCAT-connected I/0 bus acts much like centralized control systems, overcoming the issue of bus
transfer times that burden conventional fieldbus systems.

LED Indicators

In addition to the Ethernet and EtherCAT LEDs, the PAC has three LEDS that indicate the state of the
system. See “LED Status Indicators” The multicolor Power LED indicates that the 24V input and all
internal power rails are operational. The multi-color “"Run/Stop” LED indicates the status of the runtime
system. The red "Error” LED indicates that the runtime system has detected a problem.

USB

The PAC provides two USB 2.0 compliant ports to connect USB Flash drives. Both ports are ESD protected
and have over-current shutdown at loads greater than 500mA (combined, both ports).

SD Card

The PAC is equipped with a 2GB Secure Digital (SD) card (minimum capacity]. This card contains the 0S,
runtime application, and all projects. Any additional spare or replacement SD cards (part number 33-
026611-01) are recommended to be purchased directly from Parker or a Parker distributor.

Button

The PAC features a button that logs the current IP address of the controller. For more information, see
“Push Button.”

Optional Communication Module

The PAC includes the option for installation of a communication module that is factory configured as a
PROFINET slave. This fully enclosed module snaps onto a carrier board that is, in turn, connected to the
PAC via PCI Express.



PRODUCT OVERVIEW

PACIO Modules

The PACIO Modules are attached to the PAC Controller to process input and output signals and
communications from the Controller to each of the Modules is via an internal EtherCAT E-Bus network.
The first PACIO Module plugs into the E-Bus connector on the PAC Controller, and each additional Module
plugs in to the proceeding Module, making a chain of up to 20 interconnected Modules. You choose from a
variety of PACIO Modules to add, based on the requirements of your specific application. The selection of
PACIO Modules consists of several different types including a variety of digital or analog input/output
modules, a counter/encoder module, temperature modules, interface modules, and a bus coupler (for
connecting additional PACIO Modules).

Internally, the PAC converts twisted pair EtherCAT to LVDS EtherCAT (E-Bus) and also provides the
module power required by the PACIO Modules. At the end of the modular devices, the connection between
the forward and return lines is automatically closed. This allows an EtherCAT bus coupler to be added to
the external EtherCAT RJ45 connector to provide for additional local or remote PACIO Modules or motor

drives.

I
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CHAPTER 2:
Installation




Checking Your Shipment

Use the following steps to check your PAC shipment. Note that PACIO Modules may be shipped in
packaging that is separate from the PAC Controller.

Remove all items from the packaging.
Confirm that you have received each item listed in the table below.

If you are missing an item, please call the factory. For contact information, see “Technical Assistance from
Parker Hannifin” in the Troubleshooting chapter of this guide.

PAC Ship Kit

Part Name Part Number
Parker Automation Controller PAC320-xxxxx-xx
SD Card 33-026611-01

DC Power Input Connector,

3-Pin with tension-clamp wire terminals 43-026582-01 (inserted in the PAC]

Parker Software License Agreement A4-04291-102

Getting Started Sheet 88-032477-01

Required Tools

Installing the PAC and PACIO Modules on the DIN rail requires no tools. However, a small flat blade
screwdriver (tip size 0.04mm x 2.5mm)] is required for attaching the wiring to the PAC Controller and
PACIO Modules.

Installation Safety Requirements

The PAC meets the requirements of the European Low Voltage Directive (LVD) 2006/95/EC and the
Electromagnetic Compliance (EMC] directive 2004/108/EC, and Safety Requirements EN61010 when
installed according to the instructions provided in this chapter.

PAC before connecting electrical devices (for example, PACIO

WARNING: To avoid injury or electrical shock, always remove power to the
& Modules).

WARNING: The PAC connects to other mechanical and electrical components
of your system. Be sure to test your system for safety under all
potential conditions. Failure to do so may result in serious
personal injury or damage to equipment.

18



Important: Mount the Controller and PACIO Modules in a suitable tool
accessed, fire enclosure to comply with requirements set forth by
CE Safety directives.

Important: A Limited Power Source (LPS) power supply or circuit according
to IEC 60950-1, or an NEC Class 2 power source must be used to
provide power to the PAC. NEC Class 2 circuits are considered to
be safe from a fire ignition standpoint and provide acceptable
protection against electric shock.

Consider power interruptions or brownouts when developing the 1/0 program to ensure that a
defined state at restart excludes all dangerous conditions.

Incorporate emergency disconnect circuits to ensure safe and effective machine shutoff.
Comply with local and national safety regulations and precautions for the installation.
Control elements are to be installed in such a way as to exclude unintended operation.

Route control and communication cables in a manner that reduces EMI interference (inductive or
capacitive) which would disturb system operation or functionality. For example, do not run
communication and low-voltage cables in the same raceways with power lines, motor leads, or
similar.

Always attach or remove PACIO Modules in a powered-down state. Damage to the modules or
unintended I/0 functionality might occur.



Installation Overview

The illustration below shows the components that you need to install the PAC. It shows the Controller
connected to multiple PACIO Modules. The recommended installation process follows.
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Basic Installation Steps

The following steps give a high-level overview of the installation process. See the remainder of the chapter
for additional details on completing each step.

1. Verify the shipmentis correct.
Mount the PAC Controller on a DIN rail in a suitable tool-accessed fire enclosure.
Remove the protective rubber E-Bus cover from the right side of the Controller.

2
3
4. Connect the desired PACIO Modules to the right side of the controller
5. Connect all input and output field wiring to the PACIO Modules

6

Connect an Ethernet communication cable between the Controller and a network, laptop
computer or PC.

N

Connect 24VDC power to the Controller and PACIO Modules

8. Use the PAC Configuration Tool to configure the PAC system settings, such as Machine Name, IP
addresses, and system date and time.

20



Installation Guidelines

The following section provides installation guidelines to ensure the use of best practices regarding agency,
thermal, safety, and EMI considerations.

Regulatory Installation Guidelines

The PAC System is designed for use in industrial environments. It is to be installed in an industrial
enclosure and factory wired according to National Electric Code [NEC] guidelines.

When installing the Controller and PACIO, you can either use a 24VDC Limited Power Source (LPS] or
Class 2 power circuit available in the control cabinet, a purchased LPS or Class 2 power supply, or an
optional Parker model PS-60W Class 2 power supply, purchased separately.

accessed fire enclosure to comply with requirements set forth by CE

E Important: The Controller and PACIO Modules must be mounted in a suitable tool-
Safety directive.

Important: A Limited Power Source (LPS) power supply or circuit according to IEC
60950-1, or an NEC Class 2 power source must be used to provide power
A to the PAC. NEC Class 2 circuits are considered to be safe from a fire
ignition standpoint and provide an acceptable protection against electric
shock.

Thermal Guidelines

You can safely operate the PAC System within the temperature specified in the Environmental
Specifications in Appendix A. However, when using a protective enclosure, remember that the temperature
within an enclosure is generally higher than the external temperature. Read the following guidelines to
fully understand temperature implications.

Limit the PAC’s exposure to adverse conditions, such as dust, oil, moisture, and corrosive vapors
in order to minimize maintenance and repair costs.

Be sure to choose an area for the PAC that is free from moisture or condensing humidity.

Heat builds up rapidly in enclosed environments, compromising the performance and life span of
electrical equipment. If the PAC operates inside an enclosure at temperature levels above its rated
ambient temperature, you must cool the enclosure.

The PAC has been tested for use in 50 degrees Celsius (°C) ambient, still-air locations. This means that
when installed, the ambient air surrounding the Controller is not expected to exceed 50°C. An example of
this type of installation would be the PAC mounted in a small, sealed industrial enclosure.

The most commonly overlooked aspect of this type of installation is that heat generated by the device, and
other devices in the enclosure, becomes trapped and increases the ambient temperature immediately
surrounding the PAC. This increase in temperature can sometimes exceed an additional 10 °C or more.



Although the thermal dynamics are not always linear, a temperature rise of 10 °C degrees inside the
enclosure would imply that the environment outside the sealed enclosure could not exceed 40 °C , or the
PAC would surpass its maximum operating temperature.

Do not install the PAC with its 50 °C operating temperature limit into a sealed enclosure without
considering the effects of the internal heat buildup.

Since elevated operating temperatures can have an adverse effect on the life of electronics, it is wise to
consider the internal thermal rise. Passive venting for thermal convection, internal air circulation fans,
filtered exhaust fans with filtered inlets, air conditioners, and other products are available in the market to
assist in reducing the heat buildup in the industrial enclosure.

There are many attractive industrial NEMA Type 12, dust-tight fan/filter assemblies available today which
allow the filter to be inexpensively replaced or cleaned as part of a periodic maintenance schedule. In
some cases, simply increasing the size of the enclosure can have a significant, positive effect on the
installation’s thermal response.

Here are some points to consider when performing a site review:

What is the expected maximum outside ambient temperature surrounding the industrial
enclosure?

Are there any additional heat-generating components inside the enclosure?

What is the size of the enclosure? Larger enclosures dissipate more thermal energy than smaller
ones.

What kind of environment will the enclosure be installed in - clean, water-tight, dust-tight? Can
the enclosure be convection cooled or is active cooling required?

It is a wise investment to thermally plan the installation by anticipating and eliminating the heat build-up
inside a sealed enclosure. Not only will this extend the life of the electronics, but it will also reduce costly
equipment downtime.

Orientation and Clearance Guidelines

Select an enclosure that is large enough to allow free airflow in and around the Controller.

Allow a minimum of two inches between the inside of the enclosure and the top, bottom, and sides of the
PAC. Verify that the surface of the enclosure on which the PAC is mounted is flat and free of raised or
depressed areas.

Consider additional clearance above the PAC to allow access to the SD card for insertion and removal.

Mount the PAC in a vertical orientation to allow for proper ventilation. Refer to the following illustrations
for correct mounting orientations. Failure to follow these guidelines may result in overheating the PAC.

22
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Radiated Emissions Guidelines

The PAC and PACIO Modules have been tested to comply with international electromagnetic and emission
standards (IEC/EN61010-1). To reduce radiated emissions, ensure that there is a low impedance earth
connection to the PAC, which can be accomplished by attaching the DIN rail to a suitable Earth ground and
also utilizing Pin-3 on the Controller 24VDC power input connector. This connection must be made with
the shortest possible, heavy gage wire or braided cable. Low-resistance (<0.5 ohms] continuity should be
verified with an ohmmeter for proper grounding. In addition, all communication cables should be shielded
and grounded, preferably only on one end.

Earth Grounding Guidelines

To minimize unwanted electrical interference, select a location away from equipment that produces
intense electrical noise (motor drives, for example). Use good engineering practice and isolate input power
to the unit and separate all data communication cables from AC power lines.

Important: Use the Controller ground terminal (Pin-3 on the 24VDC power connector)
@ to connect the unit to a suitable ground reference, such as earth ground or
building steel. This ensures the unit is in compliance with immunity and
emissions requirements necessary for proper operation.

Switching inductances from relays, contactors, solenoids, or switching magnets can produce significant
surge voltages. It is necessary to reduce these inductive spikes to a minimum whenever possible, which



may require diodes, Z-diodes, varistors, or RC elements. We recommend that you contact the
manufacturer or supplier of the corresponding actuators relevant information regarding surge protection.

DIN Rail Guidelines

It is highly recommended that the Controller and PACIO Modules are assembled on a DIN rail, even during
temporary setups for application development. The Controller and PACIO must be mounted on a DIN rail
in the final installation. Failure to do so may cause damage to the E-Bus interconnections or result in
intermittent or unintended system operation.

The mounting system is designed to attach to an EN 50022, 35 x 7.5 mm DIN rail.

Mount the DIN rail horizontally on the enclosure sub-plate. Remember to allow for ventilation clearance
above, below, and at each side. (Refer to Thermal Guidelines.]

Provide additional DIN rail length to allow for sliding the PACIO Modules to the right for module removal
and/or replacement.

Ensure that the DIN rail is properly Earth grounded to the enclosure sub-plate. Remove any paint from any
threaded mounting holes or around the mounting nut area to ensure a good connection to the Earth
ground.

Calculate the overall length of DIN rail required for the installation base on the following component
widths. Be sure to include extra length for adding additional modules in the future and a clearance
allowance for removing modules.

Width of Controller: 8.02" (203.71mm)
Width of PACIO Modules: 1.00” (25.4mm)

Extra DIN rail clearance (recommended): 2.00" (50.8mm)
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Mounting the Controller

To mount the PAC Controller to the DIN Rail:

1. Push the module up against the mounting rail from below, allowing the metal spring to snap in
between the mounting rail and mounting area.

2. Push the module against the mounting wall until it snaps into place.




Removing the Controller

To remove the PAC Controller from the DIN rail:

1. Push the module up and against the metal spring located on the underside of the rail guide.
2. Tip the module away from the rail as shown in the illustration.

3. Pull the module down and out of the mounting rail.

3 —

o

Adding PACIO Modules

WARNING: Always attach or remove PACIO Modules with the system in a powered-
A down state. Damage to the modules or unintended 1/0 functionality might
occur.

Earth Ground

Just as with the PAC Controller, connect the PACIO Modules to Earth by attaching the metal housing to
operative Earth via the grounded DIN rail.
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Check all connections to verify that:

The connection between the PACIO Module housing and DIN rail conducts well.
The connection between the DIN rail and control cabinet conducts well.

The control cabinet is connected to Earth.

PACIO Shield Connection
Terminal block here
M3x5 screw connection

\ Connect DIN rail
operative earth



INSTALLATION

PACIO Module Installation
Follow the instructions below to mount the PACIO Modules on the DIN rail (DIN EN 50022, 35 x 7.5 mm),

and attach them to the Controller.

To add modules to the PAC

1. About 1 cm to the right of the Controller, push the PACIO Module up against the mounting rail
from below, allowing the metal spring to snap in between the mounting rail and mounting area.

2. Push the Module against the mounting wall until it snaps into place.

”

1

Rail mounting of single Module

3. Slide the module to the left until it engages with the E-Bus connector on the Controller.

4. Repeat steps 1 through 3 to add additional modules.
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To Remove a PACIO Module from the PAC Controller

1. Press the Unlock Button on the PACIO Module that needs to be removed, and slide all modules
about 2 cm to the right.

2. Push the Unlock Button on the adjacent Module to the right of the Module to be removed and slide
the Module that needs to be removed to the left, just enough to clear the E-Bus connector on the

right Module.

3. Push the Module up and against the metal spring located on the underside of the rail guide.
4. Tip the Module away from the rail as shown in the illustration.

5. Pull the Module down and out of the mounting rail.

5 —

4

o

Unlock
Button




Fieldbus Communication Module (optional)

An optional Fieldbus Communication Module is available with the PAC Controller in order to provide
PROFINET 1/0 data via a PCI Express interface. Refer to Chapter 6 for more information on the
configuration or installation of the PROFINET Slave option.

Note: The PROFINET communication modules are shipped with their firmware already loaded.

Attaching Cables

Ethernet, EtherCAT, and Fieldbus Communication Cables

WARNING: Do not install Ethernet communication cables in the same conduit or cable
A tray with AC power wiring, motor leads, or any other high potential
switching currents.

To ensure reliable communications with the best performance possible, the cabling components used
must conform to US standard EIA/TIA 568 or European standard EN50173-1 Class D.

Category 5 (CATS or preferably CAT5e] cable is recommended for Ethernet and EtherCAT
communications. The maximum allowed channel length is 100 meters or 328 feet.

The cable must not be kinked or bent too tightly (the bend radius should be at least four times the outer
diameter of the cable].

Either shielded or unshielded cables may be used. Consider using shielded cables in electrically noisy
environments. All shielded cables must be grounded for safety and effectiveness and a continuous shield
connection maintained from end to end. Ground loops may develop when there is more than one ground
connection and the difference in common mode voltage potential at these ground connections can
introduce noise into the cabling.
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CHAPTER 3:
System Start-up and Configuration




Overview of System Start-up

Once the installation location has been properly determined and the PAC Controller and PACIO Modules
have been mounted to the DIN rail and properly grounded, it is time to apply power and configure the PAC
Controller.

Steps

1. Connect 24VDC, Class 2 power to the Controller and I/0 modules.

2. Configure the PAC IP Settings, Machine Name, Date and Time, and other settings.

Powering the PAC
Connecting Power to the Controller

/_h Warning: The PAC has no power switch. It will start functioning as soon as live power
is applied.

The PAC operates on nominal 24VDC, SELV Limited Power Source or Class 2 power. Note that both the
+24VDC and the 24VDC return is isolated from the Earth ground inside the Controller. Attach the following:

Pin Number Marking Description
Pin-1 (L+) +24VDC
Pin-2 (L-) o0vbC

Pin-3 (Earth) Earth Ground

The system input power rating to the Controller and up to approximately 20 I/0 modules is:

24VDC @ 1.2A, SELV Limited Energy, or a total of 29 Watts

Wire gage for connection to the Controller: 0.20 - 1.0 mm2 (IEC) / 26 - 16 AWG (UL, stripped to
<10mm in length, solid or stranded wire
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Connection Diagram
For convenience, the 24VDC input connector can be prewired and then plugged into the mating connector
on the unit. Remember to tighten the two screws located on each side of the connector to prevent

unintended disconnection.

CAUTION: To reduce issues associated with noise on the input DC power, keep the
24VDC wiring away from any AC interfering sources, such as motor leads

or other devices, and keep the wiring as short as possible.

|

24VDC Input
+ -1
POWER
OEEE|O RUN/STOP
ERROR

Two mounting screws to secure
J. the mating connector to the unit.

+24 VDC

24 VDC Return

How to attach the wires to the tension clamp terminals:

1. Push a small screwdriver (tip size 0.04mm x 2.5mm] into the small square opening on the back of
the connector (refer to the next figure).

2. Insert the stripped wire (<10mm] into the adjacent rectangular opening on the connector.
3. Remove the screwdriver.

4. Gently tug on the wire to confirm that it is tightly captured.



Push with a screwdriver

Insert wire

Switch Disconnect

Although a DC power switch is not provided on the Controller or PACIO Modules, a rapid shut-down of all
outputs can be performed by incorporating an external switch on the Controller +24 (L+) and the PACIO
Module supply voltage (L+) power wires. For safety, power disconnect can also be incorporated into the
Emergency Stop power loop.

breaker between the Controller and power source. This disconnect must
be in a suitable location within reach of the Controller and must be
properly marked to indicate that its purpose is to disconnect power.

i CAUTION: Permanently connected equipment must include a switch or circuit
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Installing an Optional AC Power Supply

PAC Systems operate on 24 VDC input nominal power. You can purchase an optional PS-60W Power

Supply available from Parker to provide 24VDC input power if DC machine power is not available.

The optional Parker PS-60W power supply has the following ratings:

Parker PS-60W AC/DC Power Supply Specifications

INPUT

OUTPUT

GENERAL

INSTALLATION

AC Voltage, Nominal
AC Voltage Range
Frequency Range
Nominal Current
Inrush Current (max)
DC Voltage, Nominal
DC Current, Nominal
Overvoltage Protection
Environmental Rating

Agency Certifications

Temperature, Storage
Temperature, Operating

Relative Humidity
Overvoltage
Protection/Safety

Fusing, Input
Mounting

Input Connections
Output Connections

Clearance, cooling

Dimensions H, W, D in. (mm)

115/230 VAC Auto Select

85-264 VAC

47-63 Hz

1.3A/0.7A

Typ. < 25A

24VDC, (22.5 - 28.5VDC adj.)

2.5A (60W)

>30VDC, but <33VDC, auto recovery

P20, Indoor Use Only

Pollution Degree 2

Class 2 per UL 1310, CSA C22.2 No. 223

UL508, CSA C22.2 No. 107.1

CE Low Voltage Directive, IEC/EN60950-1, 2nd
Edition

RoHS Compliant

-25°C to +85°C

-10°C to +60°C Convection cooling, no forced air
required

Operation up to 50% load permissible with
sideways or front side up mounting orientation.
<90% RH, non-condensing IEC 68-2-3, 68-2-3
Category Il

Protected against continuous short-circuit,
overload, open-circuit.

Protection Class 1 (IEC536), degree of protection
IP20 (IEC 529)

Safe low voltage: SELV (acc. EN60950)
Internally Fused, External 10A slow acting fuse
recommended

Snap-on system to DIN Rail EN 50022, 35 x 7.5 or
35x 15

16-10 AWG (1.5 - 6 mm?) Solid Conductors

16 -12 AWG (0.5 - 4 mm?) Flexible Conductors
16-10 AWG (1.5 - 6 mm?) Solid Conductors

16 -12 AWG (0.5 - 4 mm?) Flexible Conductors
25mm above and below, 25mm left and right,
10mm front

4.88 x1.97 x 4.55 (124 x50 x 116mm)

If you provide your own machine power or a separate AC/DC power supply, the nominal input to the PAC
Controller and up to approximately 20 PACIO Modules is 24VDC @ 1.2A or a total of 29 Watts.

A\

CAUTION: Do not apply AC line input power directly to the PAC Controller,
or damage may occur.



Mounting the Optional PS-60W AC Power Supply

The optional PS-60W AC power supply can be mounted on the DIN rail, conveniently on the left side of the
Controller. To reduce issues associated with noisy DC power input, keep the 24VDC wiring away from any
AC interfering sources such as motor leads or other devices. Refer to the PS-60W or the user-supplied
power supply for information regarding topics such as mounting, AC power connections, or ratings.

Add I/O wiring to the PACIO Modules

ALl PACIO Modules require either input power wiring or field /0 wiring. The following section describes the
general wiring guidelines for the Modules.

Power circuits are conductors carrying high voltages, motor leads, or any other high potential switching
circuits. Control circuits are considered to be low voltage digital or analog signals, communication or data
signals, fieldbus or network wiring, or similar.

Keep the following power circuits separate from control circuits:
DC voltages 60Vto 400V
AC voltages 25V to 400V

The following control circuits can be combined:

Shielded data or communication signals
Shielded analog signals

Unshielded digital 1/0 lines

Unshielded DC voltages < 60V
Unshielded AC voltages < 25V

The following wire sizes are recommended for the PACIO Module field and power wiring:
0.20 - 1.0 mm2 (IEC) / 26 - 16 AWG (UL), stripped to <10mm in length, solid or stranded wire

Rated current: 5 A (CSA) /10 A (UL)

For convenience, the PACIO Module connectors can be prewired and then plugged into the
module. The Module connectors also facilitate easy replacement of a Module with requiring
removal of the individual field wires.

How to attach the wires to the tension clamp terminals:

1. Push a small screwdriver [tip size 0.04mm x 2.5mm] into the small square opening on the back of
the connector.

2. Insert the stripped wire (<10mm] into the adjacent rectangular opening on the connector.
3. Remove the screwdriver.

4. Gently tug on the wire to confirm that it is tightly captured.
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Push with a screwdriver

Insert wire

PACIO Power Distribution Module
Many PACIO Modules require 24VDC to provide power to field outputs. To ensure that there is as
little cross interference as possible, do not connect the PACIO field power supply lines from one
PACIO power supply port to the next. Install a central power supply point and establish a star
topology using the shortest wires possible between the central point and PACIO Modules. To
simplify this wiring, the use of a PACIO Power Distribution 2 x 16 Module is recommended. For
more information, see page 137.

PACIO Modules that require 24VDC field power have a corresponding "POWER" LED indicator
located on the Module.

Some PACIO Modules have under voltage monitoring, and can report this status to the control

unit.

TIP: A rapid shut-down of all PACIO outputs can be performed by externally switching-off
of the 1/0 supply voltage L+.

program, connect the 24VDC L+ input power to a PACIO digital input to

E TIP: If you need to monitor the presence of the PACIO power supply in the control
represent the status of the field 24VDC power.

It is recommended that the PACIO Module field wiring be properly shielded and the wiring shield be
connected to Earth ground to prevent analog or digital I/0 interference.

Shielding the wiring of low voltage analog and digital I/O signals is particularly important

Each PACIO Module contains an Earth ground bus bar for connection of an optional PACIO Shield
Connection Terminal Block (see page 138). These products are useful in grounding the 1/0 wiring
cable shields to Earth ground for EMI noise suppression.



Apply power to the PAC for the First Time

Once the following steps have been completed, 24VDC can be applied to the Controller and PACIO
Modules:

PAC Controller has been mounted to a DIN rail

PACIO Modules are attached to the Controller

24VDC input power wiring has been connected to the Controller

Field wiring and 24VDC power wiring has been connected to the PACIO Modules
Communication/Network cables are connected to the Controller

Once the 24VDC power is turned on to the system, the LED’s will provide information on the PAC’s status
per the following table:

LED Color Status Table

Software Color

LED Controlled States Description
Blue Internal Controller power supplies good
Power no Red Internal Controller power supplies bad
Off Off indicates no power or fuse blown
Red No programs running
Green Programs running
Run/Stop | yes ) )
White Push button is pressed
Off
Red System error
Error yes
Off No system error.
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Configuring the Network and System Settings

Upon powering the system for the first time, use the PAC Configuration Tool to configure the initial system
parameters. After commissioning the machine, these parameters need to be changed.

To run the PAC Configuration Tool located in the PAC Controller, perform the following steps:

1. Attach an Ethernet cable between the Controller Ethernet connector “X2" and a laptop or PC.

2. As shipped from the factory, the PAC Controller IP Address is defaulted to 192.168.10.50. To avoid
network IP address conflicts, set the Network Settings on the laptop/PC to IP 192.168.10.51 and
Subnet Mask to 255.255.0.0 by following the procedure below.

For Microsoft Windows 7, open the Network connections dialog box Network connections:
Start > Control Panel > Network and Sharing Center.

Select “Change Adapter Settings”.

Right-click the “Local Area Connection” that is connected to the PAC Controller.

Click Properties.

Select Internet Protocol Version 4 (TCP/IPv4).

Click Properties.

Select "Use the following IP address:” and:

Enter the following IP address that will not conflict with the Controller:
192.168.10.51.

Enter the following subnet mask: 255.255.0.0
Close the individual dialog windows by clicking OK to exit the Network Configuration tool.
3. Open a Microsoft Windows Internet Explorer browser window (IE 8 or later).

4. To communicate with the controller, type the following IP address in the browser address bar:
http://192.168.10.50:81

5. You should see the following:

Login Tab

This tab is used to log into the PAC Configuration Tool. Enter your Username and Password to gain
access to the configuration tool. The default username and password from the factory are Admin with the
password box empty (no password). If you do not know your username or password, please consult with
the Administrator of the PAC Controller.



SYSTEM START-UP AND CONFIGURATION

ENGINEERING YOUR SUCCESS.

#E English v

Login to the PAC

Username: | Admin

Password: ||

Remember Me

[ Logn ||

Click on the [?] button at the upper right corner of the page to display online help at any time to learn more
about using the PAC Configuration Tool. This tool is useful for setting or changing the Controller system
parameters.

Tabl —Network Settings

This tab is used to set the PAC Ethernet port ("X2" or "X3"] to which the local network is attached and to
change the IP address of the controller.

EE™ PAC CONFIGURATION TOOL ENGINEERING YOUR SUCCESS.
Network Settings System Settings Security Settings Xpress HMI Settings About the PAC EE English e
Network Settings (-]
Network Interface Controller (NIC): |[S5=51 S5
Machine Name: PAC001053000027
MAC Address: 00:90:55:01:A8:.05
Network Connection: O Dynamic  ® Static
1 Adires:
Submet Mo B
Detatt Gtevay Do o oo
Save | | Refesh |
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TIP: If more than one PAC Controller is connected to the same network, each Controller

A\

Tab 2 — System Settings

devices on the same network

must be assigned a unique IP address to avoid network conflicts. Also confirm
that the IP addresses of the PAC Controller(s) do not conflict with any other

This tab is used for assigning a “Machine Name” to the PAC Controller and for setting the date and time

parameters.

Current User: Admin

ENGINEERING YOUR SUCCESS.

Network Settings H Security Settings || Xpress HMI Settings H

About the PAC | | BE English v

System Settings

PAC001053000027

|ParkerAutomati0n Contraller |

Machine Name:

Machine Description:

Machine Date Time: |

|ﬂ 1 sync with my Clock

Machine Time Zone: |(UTC—08:00} Pacific Time (US & Canada) N

Automatically adjust clock for Daylight Saving Time

Tab 3 — Security Settings

This tab is used for assigning user names, passwords and user levels. It also provides detailed

information on each user’s access history.




SYSTEM START-UP AND CONFIGURATION

Network Settings Xpress HMI Settings About the PAC EE English
Security Settings
+lUsername | UserLevel | Date created | Date modified | Enabled | 1P Address Last Accessed
= Admin (2 items)
Admin 10/25/2014 05:20 AM = 10/25/2014 05:20 AM "4 192.168.10.5 10/25/2014 01:01 PM
Admin 10/25/2014 05:20 AM . 10/25/2014 05:20 AM 4 192.168.10.50  10/25/2014 05:20 AM
Expand All | | Collapse All | | Add User | | Remove User
[Update User]
Username: ‘Admin |
New d: ‘--n----- | [] No Password Required
Confirm d: \ |
Date Created: 10/25/2014 05:20 AM
Date Medified: 10/25/2014 05:20 A
User Level: Login Enabled
| Save | ‘ Refresh

Tab 4 — Xpress HMI Settings

This tab is used for the Xpress HMI option on the PAC. It allows the user to launch the Xpress Shell and
Upload/Download Xpress projects.

™ PAC CONFIGURATION TOOL ENGINEERING YOUR SUCCESS.

Network Settings Security Settings About the PAC

Xpress HMI Settings

| Launch Interact Xpress Shell |

Auto Generate PLC Tags

Xpress HMI Project

Name: ‘Blankpmject

Version: . lIl

| | ‘ Delete

Project File To Send:

Browse,

I
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Tab 5 — About the PAC

This tab is useful for inquiring the Controller “Model Number”, “Serial Number”, and the software and
firmware version numbers. Note that these parameters are read-only. In addition, various file downloads
can be initiated in this tab.

~

Network Settings H System Settings ” Security Settings H Xpress HMI Settings ” About the PAC | | EE English
About the PAC o
+Model Number PAC320-CWMN21-3A
Serial Number: 140528R0273
Win CE Version: 70
Platform: 10.0.10.1067
PAC Firmware: 1.2.01067
Xpress Firmware: 4.0.0.1067

+Program Memory

-Download a file

PAC User Guide...

PAC Runtime Log file...

PAC Runtime Config file...

Retentive Memory Log file...

PAC Configuration Tool Log file...

PAC Configuration Toel ini file...

PAC Configuration Tool Log File (Support Document)...
PAC Configuration Tool ini File (Support Dacument)...
PAC Language Translation Template...

PAC Sessions XML File...

Configuring the PAC with the Parker Automation Manager
Software

The Parker Automation Manager Software package is used to configure the PAC as the EtherCAT master
and to program the PAC with the IEC611-31 language. The Parker Automation Manager software can be
downloaded from parkermotion.com under the PAC product page or in the Support and Downloads page.

After installing the Parker Automation software package, follow these instructions to get started with your
project.

Creating a new PAC project

You can create a new PAC project off line with no access to the controller.
1. Launch the Parker Automation Manager Software.
2. Choose “New Project”.

3. Choose “Standard Project” and name your project (Project1 in this example] and choose the
location you would like to store the project. Click OK.



SYSTEM START-UP AND CONFIGURATION

Categories: Templates:

- Libraries E E I‘j ry
{1l Projects K= lect
Empty project  Standard Standard

project project w...

Recd

4. Choose the appropriate PAC320 device in the pull down menu depending on your version of the
PAC320. If you have a PAC with motion (PAC320-M...] then choose PAC320-MXX2X-XX. If you have
a PAC with CNC motion (PAC320-C...] then choose PAC320-CXX2X-XX. If you have a PAC with PLC
only (PAC320-P...] then chose PAC320-PXX2X-XX.

5. Choose Add Device. This will add the PAC320 to your device tree.

, You are about to create a new standard project. This wizard will create the following
| :'i | objects within this project:

-0ne programmable device as specified below

-Aprog PLC_PRG in thel i below

- & cyclic task which calls PLC_PRG every 20 milliseconds

- & reference to the newest version of the Standard library currently installed.

Device: EPACSZIW—XX earkar Hanlllﬁrll =
__ CODESYS Control for x64 (35 - Smart Software Solutions GmbH)

FLEPRGIn:  copEsys Control RTE V3 (35 - Smart Software Solutions GmbH)

CODESYS Control Win V3 (35 - Smart Software Solutions GmbH)

CODESYS HMI (35 - Smart Software Solutions GmbH)

CODESYS SoftMotion RTE V3 (35 - Smart Software Solutions GmbH)

CODESYS SoftMotion Win V3 (35 - Smart Software Solutions GmbH)

PAC320-CXX2X-KX (Parker Hannifin

ker Hannifin)

~|/| € 0 error(s) |® 0 wamning(s) |0 0 mes

| Description

6. Choose the PLC_PRG language you would like to use in your project. Choose OK.

[ You are about to create a new standard project. This wizard will create the following
1 :'i I ‘objects within this project:

-0Onep devi i below

- Aprogram PLC_PRG in the language specified below

- A cydic task which calls PLC_PRG every 20 milliseconds

- A reference to the newest version of the library yi

|Pac320 Mpxax-xx (Parker Hannifin)

isiruc:mredTe)d:ﬁil

Continuous Function Chart {CFC)

Continuous Function Chart (CFC) - page-oriented
Function Block Diagram {FED)

Instruction List {IL)

Ladder Logic Diagram (LD)

Seﬁuenhal Function Chart SFCi
~| /| € 0 error(s) |® 0 warning(s) |G 0 messag

e

7. The PAC will now show up in the Device Tree and you are now ready to start building your project
with the PAC.

I
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{3 Project Lproject - Parker Automation Manager - PAC programming system S

Fle Edt View Project Buld Onine Debug Took Window Help
GE-N = A= ARSI NN A RN =N R RN :c WK -

=il Device (PAC320-MXXZX-XX)
=B pLC Logic
—u Application
; m Library Manager
; PLC_PRG (PRG)
= @ Task Configuration
=& EtherCAT_Master
- 3] EtherCAT_Master EtherCAT Task
’@ MainTask
& PLC_PRG
' SoftMotion General Axis Pool
= m EtherCAT_Master (PAC320 EtherCAT Master)
m PAC320_BusCoupler (PAC320 BusCoupler)

8. The Help menu in Parker Automation Manager is a great resource with documentation to help you
start programming your project.

£ e v i g g e T T
Fle Edt View Project Buld Onine Debug Tools Window | Help

B B8 0o b BB XM B | |G Griens st
[7] mdex  Crl4shift+F2

m &) search levie /(] EtherCAT Master x|

|
|||I?
-+

Ll
L
Lk
i,




SYSTEM START-UP AND CONFIGURATION

Connection to the PAC

The following section will step you through the process to connect Parker Automation Manger to the PAC
via Ethernet. Itis recommended that you complete the “Configuring the System” section before this

section.

1. Double click on "Device (PAC320-MXX2X-XX).” Under the Communications Settings tab, select
Scan Network.

Fies |Llog | PLC settings | PLC shell | Users and Groups
[scan network... || Gateway + | Device -

1=-E1 PLC Logic
=1 Application

(i) Library Manager

PLC_PRG (FRG)

= [#8 Task Configuration

=& EtherCAT Master

- EtherCAT_Master.EtherCAT_Task

=58 MainTask

) pLC_PRG
3 SoftMotion General Axis Pool IP-Address:

=[] EtherCAT Master (PAC320 EtherCAT Master) localhost
1= [{f] PaC320_BusCoupler (PAC320 BusCoupler) Port

5 PACIO_DI16_DOB (DI16/DOS 1ms 1.0A (PACIO-450-02)) 1217

PACIO_DI16_DO16 (DI16/D016 1ms 0.54 (PACIO-450-03)|

- EMNODSUDM17682L -

2. After the scanning process finds the PAC, select the PAC and click OK.

= gy Gateway-1(scanning...)

il

= Task Configuration
=58 EtherCAT Master
| {3 EtherCAT_Master,EtherCAT_T4)|
=3 MainTask
) pLC_PRG
'3 Softhotion General Axis Pool
= [ EtherCAT Master (PAC320 EtherCAT Master)
=[] paC320_BusCoupler (PAC320 BusCoupler)
[ Pacio_DI16_DOS (DI116/DOS 1ms 1.
PACIO_DI16_DO16 (DI16/DO16 1ms 0 |

I
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3. The Green dot on the device indicates that the device was found and you are now connected to the

] et Lprce P ot W PRy s I T,
Fle Edt Vew Project Buld Onine Debug Took Window Help
BEH & I RSN R R N | | = | =
m [ Device x|
=2 project 1 Communicaton Settngs | Applications | Files | Log | PLC settings | PLC shel | Users and Groups | Access Rights | Task depioyment | Status | Information
= il Device (PAC320-MHX2XXX)
Scannetwork... || Gateway | Device =
=-E pLE Logic
=€} Application
i) Library Manager =
PLC_PRG (PRG)
={#8 Task Configuration
= 2 EtherCAT_Master ® n
&) EtherCAT Master EtherCAT Task ——— Gateway o
= 2 MairTask
B me e - [0144.4000.0432] (actve) -
"a SoftMotion General Axis Poal IP-Address: Device Name:
- [ EtherCAT Master (PAC320 EtherCAT Master) localhost PACDD1053000027
(T Pac320_BusCoupler (PAC320 BusCoupler) Port Device Address:
1217 014A.A000.0432
Target ID:
1629 2002
Target Type:
4102

TargetVendor:

» 0 0 ing(s), 0
-| /@ 0errorts) |® 0 warning(s) | @ 0 messagets) || %

Description

Project Object

Configure the EtherCAT_Master Task

For projects that require real-time synchronization via distributed clocks [i.e., servo drive applications),
use the following steps to configure the PAC as an EtherCAT master. This assumes that your EtherCAT
slave also supports distributed clocks functionality. If your PAC will only be used with the PACIO Modules,

distributed clocks is not required. But if you are using the PAC with a servo drive such as the Compax3,
then these steps are required.

1. Inthe Devices tree, double click the PLC Logic->Application->Task Configuration-
>EtherCAT_Master node to bring up the Task Configuration dialog.

2. Inthe Configuration dialog, change the Type to be External and the External event to be
EVENT_ECM_DC. Ensure that the Priority is set to 0. The Interval value is not set by the value in
this dialog box. It is set in the Cycletime in EtherCAT_Master_Node(see the next section)

FENOTE*** You MUST set the Type to External and the External Event to EVENT_ECM_DC to
have the EtherCAT and distributed clocks to run correctly.

<& EtherCAT Master x| ] Device | (] EtherCAT Master |

oject I Configuration
=il Device (PAC320-MXX2X00)
=Bl pLC Logic . )
= ) Application Priority (0.31 ):
ip Library Manager Type
PLC_PRG (PRG) External event: | EVENT_ECM_DC | terval (e.g. t#200ms): 2000
={8 Task Configuration
- % |EthercaAT Master
& T} Watchdog
8] EtherCAT_Master.EtherCAT_Task O
=58 MainTask s
& rLC_RG Time (e.. t4200ms): s
‘a softMotion General Asxis Poal
=-[{ EtherCAT Master (PAC320 EtherCAT Master) Sensitivity:

= [{) PaC320_BusCoupler (PAC320 BusCoupler)
[ Pac1o_pI15_DOS (DI15/D08 1ms 1.0A (PACIO

[l Pacio_pr1s pots (Dr16/0015 1ms 0.54 (PACH | o Addl Call 3< Remove Call [ Change Call |+ Move Up % Move Down |~ Open POU

PoOU Comment
EtherCAT_Master EtherCAT_Task EtherCAT_Master EtherCAT Task
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Configure EtherCAT_Master Node
1. Inthe Devices tree, double click the EtherCAT_Master node to bring up the EtherCAT_Master
Configuration dialog.

2. Ensure that the Autoconfig Master/Slave checkbox is checked.

3. Change the Distributed Clock Cycletime to the EtherCAT cycle time that you wish to achieve.
(2000 usec in this example). For an EtherCAT network that includes a Compax3, the Distributed
Clock Cycletime should not be lower than 500 usec and must be a multiple of 250 usec. A
Distributed Clock Cycletime of 1000 usec is a reasonable starting point.

4. Check the Sync Window Monitoring checkbox and set the Sync window to 50.

M & EhercaT oser | ] Devee ) [{] EtherCAT Master x
=5 Froject 1 Master | EtherCAT I/0 Mapping | Status | Information |

=@l Device (PAC3Z0-MXNTXXX) —
= A PLC Logic AutoconfigMaster/Slaves Ethercnt"—
= u Application
m Library Manager EtherCAT NIC Setting
PLC_PRG (PRG) Destination Address{MAC) Fr-FF-FF-FF-FE-FF Broadcast | | Enable Redundancy
=& Task Configuration Source Address (MAC)  00-00-00-00-00-00
=2 EtherCAT_Master
B EtherCAT Master EtherCAT Task MEmmsir ETHERCAT
=g MainTask (" Select network by MAC 1@ Select network by Name
& FLC_PRG
"3 SoftMotion General Axis Pool Di Clock Options.
= (7] [EtherCAT Master (PAC320 EtherCAT Master) cydetime 2000 +l ps [ UseLRWinstead of LWR/LRD
= ﬂj PAC320_BusCoupler (PAC320 BusCoupler) Sync offset ) e | Enable messages pertask
[ PaCIO_DI16_DOS (DI16/DOS 1ms 1.0A (PACIOH
[ PaCIO_DI16_DO16 (DI16/DO16 1ms 0.54 (PACI Syne Windew Monitaring e e
Sync window 50 = ps

Configuration of the PACIO (Online Method)

1. Ensure that you are connected to the PAC (See Connection to the PAC].

2. Right-click on "EtherCAT_Master (PAC320 EtherCAT Master]” in the Devices tree and select
“Scan for Devices...".

Be B yen Duea Bl e e Ik e nen

510~ B NI R RN - A - W
3 vewce x| <
. _ﬂ-‘fva-'-' LT Commumcaton Settngs | Apgheatons | Fles [ Log | PLC settings | PLE ched | e arst Grong. | Acomss Righis | Task deployment | Stats. | Information |
= B0 e Loge : )
7 Apphcation [stap]
[ Ltvary Manage:
A Ac e FRG)
= (@8 Task Corfiguranon
= @B EtherCaT Master 1l
] EtherCAT Master EsherCAT Task Gatewsy -
= @ MonTesk e
8 s pa Gatemer-d [094:5, 4000 DAY factvel
b Softobeon General ducs Pool -address Device
- 8 ) [T o A0 EthrcAT Moer) | " 1283 PACO0LISI0NAL
A PACTN AusCoupler PACI BusCoueler) | B O pare Device Address:
Ha copr nr BD4LADDE AT
e Target I
I9¢] owese 1429 2002
Target Type:
:I“;, Propertes... bort
| Target Vendar:
|2 assrader...
AddDevce... f
e [ Type Vaue Frepared value Address Comrert
‘Sean For Devices. .
|3 Eae obgeer
£kt Object vash....
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3. Alist of connected EtherCAT slaves will be displayed. If this list is missing a slave, ensure the
slave is connected and powered on, and then click the Scan for Devices button to re-scan.

B Project 1

R | vevee x

- il Device [connected] (PAC320-MXX2X-XX)

Tk

= @U PLC Logic

Scanned devices
=} Application [stop]

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=58 EtherCAT_Master
{8 EtherCAT Master Ethe
= MairTask

& pLc_pre
2% SoftMotion General Axis Pool
= £4 7] EtherCAT Master (PAC320 EtherCAT|
(i PAC320 BusCoupler (PAC320 BY

Devicename
B

=k PAC320_BusCoupler
PACIO_DIZ_DO2

Devicetype
PAC320 BusC
DI8/DO& 1

ms

Assign Address

Scan Devices

["] shaw differences to project

Copy all devices to project ] [ Close

your device tree under the PAC320_BusCoupler.

=15 Project 1
= #34@ll Device [connected] (PAC320-MXX2X-XX)
=B pLC Logic
=€} Application [stop]
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=-g% EtherCAT_Master
5] EtherCAT_Master.EtherCAT_Task
=-g% MairTask
&) PLC_PRG
3 "% SoftMation General Axis Pool
= ] [EtherCAT_Master (PAC320 EtherCAT Master)
= f_\m PAC320_BusCoupler (PAC320 BusCoupler)
[ PaCIO_DI3_DOS (DIS/DOE ims 0.54 (PACIO-450-05))

(7] Device x
Communication Settings | 2

Scan network...

Gatewz

When the list is complete, click the “Copy all devices to project” and the PACIO wi

(L show up on
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Configuration of the PACIO (Online Method)

After you have configured the PAC as an EtherCAT master, you can now add your PACIO Modules as slaves
under the PAC320_BusCoupler. You can add the modules to the project without having an Ethernet
connection to the PAC.

1. Right click on the PAC320_BusCoupler and select “Add Device".

=il Device (PAC320-MXX2X-XX)
El] PLC Logic
. =} Application
i ) Library Manager
[l PLc_PRG (FRG)
1= Task Configuration
1= EtherCAT_Master
48] EtherCAT_Master EtherCAT Task
=% MainTask
| 8 P pRe
"% SoftMotion General Axis Pool
=[] EtherCAT_Master (PAC320 EtherCAT Master)

sif| Add Object
) Add Folder...

Insert Device...

Scan For Devices...

2. Find Parker Hannifin as the Vendor and select the appropriate PACIO slave module that
corresponds to the PACIO hardware on your system. Then click “Add Device.”

Vendor
L AQ4 VDC/mA 12 Bit (PACIO-442-02) parker Hannifin
Counter/Enc2 5V (PACIO-454-01) Parker Hannifin
= DI16 1ms {PACIO-451-03) Parker Hannifin
DI16/D016 1ms 0.54 (PACIO-450-03) parker Hannifin

Append selected device as last child of
PAC320_BusCoupler

#  (You can select another target node inthe navigator while this window is open.)
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3. The new module appears in the list. You can continue to append more PACIO Modules as needed
to match your hardware by repeating these steps.

=

E Project 1project* - Parker Automation M. -PACPp

Fle Edit Wew Project Buld Online Debug Tools Window Help
BEEl&E 0 FEERE A =

Froject 1 =]
= Device (PAC320-MXX2X-XX)
=0 PLC Logic
= u Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=% EtherCAT_Master
] EtherCAT Master EtherCAT Task
= @ MainTask
& PLC_PRG
3 SoftMotion General Axis Pool
= ﬁ EtherCAT_Master (FAC320 EtherCAT Master)
= ﬂj PAC320_BusCoupler (PAC320 BusCoupler)
[ [pac10_p116_DOS (DI16/DO8 1ms 1.0A (PACIO-450-02))
[l PaCIO_DI16_DO16 (DI16/DO16 1ms 0.54 {PACIO-450-03))
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Mapping the PACIO
After adding the PACIO module to the project, the next step is to map the 10 points.

1. Double click the PACIO module node in the device tree.

2. Next, click on |0 Mapping tab. This will open the |10 Mapping dialog that contains a table of all the

10 point
[f] PACIO_DI16_DO16 X | o
Slave | Process Data | EtherCAT 1/O Mapping | Status I Information
Channels
Variable Mapping  Channel Address Type Unit Description 1
- T Myoutput ) DigitalOutputd QW00 BIT DigitalOutput]
By MyOutputl [ Yo DigitalOutputl SRQX0. 1 BIT DigitalOutputl
. ] DigitalOQutput2 SRiQx0.2 BIT DigitalQutput2
- T DigitalOutput3 SRQX0.3 BIT DigitalQutput3 =
P Digital Outputd SR0X0.4 BIT Digital Qutputd
] Digital Qutputs SRQX0.5 BIT Digital Qutputs
] Digital Outputh %RiQX0.6 BIT Digital Qutputh
- T Digital Output? SROK0. 7 BIT Digital Qutput? L
i Digital Qutputs SRQX 1.0 BIT DigitalQutputs
] Digital Qutputd %X 1.1 BIT DigitalQutputd
i Digital Output10 SROK 1.2 BIT Digital Qutput10
] Digital Outputll SRQX 1.3 BIT DigitalQutput1l
T Digital Qutputl2 %X 1.4 BIT DigitalQutputi2
P Digital Output13 TRiQX 1.5 BIT Digital Qutput13
i Digital Output14 %X 1.6 BIT DigitalQutput14
T Digital Outputis %X 1.7 BIT DigitalQutputis
Lo % MyInput Y DigitalInputd %I%0.0 BIT DigitalInputd 2
DigitalOutput1 Reset mapping [] Always update variables
IEC Objects
Variable Mapping  Type
----- @ PACIO_DI16 DO16 Yo ETCSlave
-"?@ = Create new variable "% =Map to existing variable
2.

3. Double click in the Variable column for the desired 10 point and create a name for this point.
*Note: Variables created this way are global for the project.

The 10 Point can now be accessed in any POU through the variable name.
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Add the Compax3 as an EtherCAT slave (Online Method)

1. Double-click the PAC320_XXX2X_XX device in the Devices tree to bring up the PAC320 node and
the Communication Settings tab. Set up communications and go online by clicking the Online
menu and selecting Login.

2. Inthe Devices tree, right-click the EtherCAT Master node and select Scan For Devices... This
opens the Scan For Devices... dialog.

D) s e 11 7 =
He Edit Vew Project Buld Onine Debug Toos Window  Hep
W& B AR A

oevies - x|}
= o Project? i
B PACI20_MOEX_3X (PAC320-MIOX-)0K) 3
= 3l PLC Logc
= £ application
i Library Manager
= [# Task Configuration
= @ EtherCAT_Master
@] EtherCAT_Master, EtherCAT_Task
3 SoftMotion General Axs Pool
=8 T T P
= |2 PAC320_BusCoupler (PAC320 BusCoupler) | & Cut
@ PACIO_AI4_ma (Al4-mA (PACIO-441-0L] 0 Copy
4 PACIO_DII6_DO16 (DI16/DO16 1ms 0.]
@ Pacio_p2 (D32 1ms (PACIO-451-02)| B
@ Compax3_EtherCat_DS402_CoE_ (35000 2. Dekete

|G| Propertes...

|_'A Add Folder...
‘ Add Device...

[ Scan For Devices...
Dsable Device
3" EdtObject
Edt Object With...

n | i

3. Inthe Scan For Devices... dialog, select the Compax3_EtherCat_DS402_CoE device and click
Copy to project.

Scan Devices = PS

Scanned devices

Devicename Devicetype Alias Address
= PAC320_BusCoupler PAC320 BusCoupler 1
PACIO_DI6_DO16 DI1&/DO16 1ms 0.54 (PACIO-450-03) 0

Compax3_EtherCat DS402 CoE C3Sx0xVxFxox131T 11 Moc_OpModel V2 05 SoﬂMohmEl 0

[ show differences to project

Scan Devices [ Copy zll devices to project ] [ Close ]

4. The dialog sets the default name "Compax3_EtherCAT_DS402_CoE_". The Compax3 is now
added as a slave to the PAC in the project.

5. Notice that along with the "Compax3_EtherCAT_DS402_CoE" EtherCAT slave device, the
“SM_Drive_ETC_Parker” axis is created. Right-click on the SM_Drive_ETC_Parker node and



SYSTEM START-UP AND CONFIGURATION

select Rename. Change the name as appropriate. This will also be the main name used for the
SoftMotion Function blocks.

[&)] PLC_PRG (PRG)
= Task Configuration [—
=g EtherCAT_Master
8] EtherCAT_Master EtherCAT T
=% MainTask
& rLc_PRG
'3 SoftMation General Axis Pool
=[] EtherCAT Master (PAC320 EtherCAT Master)
[ Pac320_BusCoupler (PAC320 BusCoupler)
=l Compax3 EtherCat DS402_CoE (C3Swxx

% |SM_Drive_ETC_PARKER (5M_Drive_

< m r

=2 Devices POUs <

6. Gotothe menu Online and select the Logout item to go offline with the PAC and continue
configuration in the Configuring the Compax3 EtherCAT slave node section

Add the Compax3 as an EtherCAT slave (Offline Method)

1. In the Devices tree, right-click the EtherCAT Master node.

2. Select Add Devices... This opens the Add Devices... dialog.
- S

B
BT TS

= Projecti
-d P?CSZOJ‘IXX?X_XX (PACI20-M2X-XX)
= §0 PLC Logic ’
& Ogmnmn BRIEE S
Library Manager
= [ Task Configuration EtherCAT NIC Setting
= & EtherCAT_Master Destination Address |
&) EtherCAT_Master EtherCAT_Task R A
3 SoftMotion General Axis Pool e
= HIG e TEA

EtherC aster (PAC320 EtherCAT Master) & ou
2 PAC320_BusCoupier (PAC320 BusCoupler)
@ PACIO_AI4_mA {Al4-mA (PACIO-441-0} | Copy ¥
3 PACID_DI16_DO16 (DI16/DO16 1ms O ast
3 PACIO_DIS2 (D32 1ms (PACIOAS 102, | |
G Propertes... |
add Object "‘
|3 Add Foider...
Scan For Devices...
Disabie Device
(7 EdtObject
Edt Object With...

3. Inthe Add Devices... dialog, select Append device for the Action and Parker Hannifin for the
Vendor.

4. Select C3SxxxVxFxxI31T11Mxx_OpMode8 V2.05 Softmotion.

5. The dialog sets the default name "Compax3_EtherCAT_DS402_CoE". You can change the name
as appropriate for your application.
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6. Click Add Device.

Wendor

uscoupler (PACIO-400-00)
So0cVxFod3 1T11Mo_full V2,06

1 C3Zo0cvxPxI31T11Mwx_SoftMotion_Encoder

Append selected device as last child of
EtherCAT_Master

& (You can select another target node inthe navigatar while this window is open.)

7. Inthe Devices tree, the C3SxxxVxFxxI31T11Mxx_OpMode8 V2.05 SoftMotion node is added under

the EtherCAT_Master node.

8. Notice that along with the “Compax3_EtherCAT_DS402_CoE" EtherCAT slave device, the
“SM_Drive_ETC_Parker” axis is created. Right-click on the SM_Drive_ETC_Parker node and
select Rename. Change the name as appropriate. This will also be the main name used for the

SoftMotion Function blocks.

Parker Hannifin
Parker Hannifin

Parker Hannifin

Configuring the Compax3 EtherCAT slave node

After you have added the Compax3 EtherCAT slave [either offline or online), now you should configure

the Compax3 EtherCAT slave node:
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9. Double-click the C35xxxVxI31T11Mxx_OpMode8 V2.05 SoftMotion node and check the Enable
Expert Settings checkbox.

10. Check the Distributed Clock enable checkbox
11. Check the Enable SyncO checkbox

Devices >3 X [ Compax3 x hd
=@ pac 7 | slave |E)cperthcEss Data | Process Data | Startup parameters |EuE settings | ® EtherCAT I/0 Mapping |5iBhJs | CEE
=l pevice (PAC32D-0O00) Address Additional -
=2 pLC Logic pumamry ol
g Autolnc Address: | = EtherCAT. ™
=-IE Application utoInc Address: = Enable Bxpert Settings e
m Library Manager EtherCAT Address: 1002 z Optional

PLC_PRG (PRG)

= Task Configuration Distributed Clock

Select DC: Distributed-Clocks -
=-$8 EtherCAT Master sirbuted o
8] EtherCAT_Master EtherCAT_1 enable 1000 Syne Unit Cyele (=)
- Eir:—:k PRG s
- Enable Sync 0
‘A SoftMotion General Axis Pool cl
=[] EtherCAT Master (PAC320 EtherCAT Master) (@ SyncUnit Cydle [y 1 - 1000 = Cycle Time (ps)

[ paC320_BusCoupler (PAC320 BusCoupler)|

= m Compax3 (C3500cWxFxxI 31T 11Mxx_OpM
LEF X (SM_Drive_ETC_PARKER) Syncl:

[] Enable Sync 1

(7) User Defined 0 = shift Time {ps)

@ SyncUnit Cyde [ 1 1000 : Cycle Time {yis)
o - shift Time {ps) =
Station alias
Enable 1002 =
Startup checking Timeouts
Check Vendor ID SDO Access (1000 H| ms
Check Product ID I-»P 3000 2| ms
7] Check Revision Number P E S5 T ] me
DC cydic unit control: assign to local pC
[ Cydlic Unit [ Latch Unit 0 [C] Latch Unit 1
Watchdog
[ set multiplier (Reg. 16400) 2498
[ Set PDI watchdog (Reg. 16%410) [1000 =] = 1o0.00 ms
< [ » L4
5 Devices | [ PaLs [] Set SM watchdog (Reg. 16%420) 1000 =] = 0.0 ms B
[E Messages - Totally 0 error(s), 0 waning(s), 5 message(s)|
Lastbuild: € 0 @0 Precompile: o Current user: (nobody)

12. Double-click the SM_Drive_ETC_Parker node. The SM_Drive_ETC_Parker dialog is opened and
can be used to configure the SoftMotion properties of the axis. Use the Basic tab to configure
limits and the Scaling/Mapping tab to configure scaling, the relationship between user units and
drive input counts. *Note: The Compax3’s drive input counts are configured using the Compax3
Servo Manager and are in drive input counts per motor revolution, regardless of the feedback
counts of the motor.

& v 3 x [{ Device [ EtherCAT Master |'sfs  EtherCAT Master VX x
1 Untiteds ™1 [ softMation Drive: Basic | SoftMotion Drive: Scaling/Mapping | sM_Drive_EtherCAT_Parker: 1/0 Mapping | Status | Information
* il Device (PAC320-CXX2X-X)
Scaling
=B reL
8l °9c [] Invert direction
= O Application
1024 increments <=> motor turns 1
m Library Manager
PLC_PRG (FRG) 1 motor turns <=3 gear output turns 1

= Task Configuration
= $% EtherCAT_Master
] EtherCAT_Master.Ether
=¥ MainTask
) FLC_FRG
‘3 SoftMotion General Axis Pool
=l EtherCAT_Master (PAC320 EtherCAT M
= ﬂi PAC320_BusCoupler (PAC320 BusC:
PACIO_DI16_DO15 (DI16/D014
=~ Compax3 (C3S00Frd31TL 1M
CEF ¥ (SM_Drive_ETC_PARKER)

1 gear output turns <=> units in application 1

Your Compax3 is now configured as an EtherCAT Slave with the PAC.
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Downloading and Uploading a Project to the PAC

Downloading Project Execution Code

After you have completed your project and it is ready to download to the PAC, use the following
instructions to help with this process.

1. To download the project execution code, select the Login Icon on the Toolbar.

E Project 1project - Parker Automation Manager - PAC programming system -

File Edit View Project Build Onlne Debug Tools Window Help

BeHl &l PR WA = R

|| (7] pevice x|
'@ Froject 1 )| Communication settings | Applications | Files | Log | PLC setting:

- i@ Device (PAC320-MXX2X-X)X)

;..@1] PLC Logic
= n Application
m Library Manager
~[5] rLc_PrG RO
-@ Task Configuration
-5 EtherCAT_Master . — ®
- i8] EtherCAT_Master.EtherCAT _Task
= % MairTask
4 pLC_PRE
" SoftMotion General Axis Pool IP-Address:
=[] EtherCAT_Master (PAC320 EtherCAT Master) localhost
= m PAC320_BusCoupler (PAC320 BusCoupler) Part

[l PacIo_DI15_DOS (DI16/DOS 1ms 1.0A {PACIO-450-02)) 1217

Scan network,.., | Gateway = Device -

Gateway

----- [{J PaCIO_DI16_DO16 (DI16/DO16 1ms 0,54 (PACIO-450-03)

2. You may be prompted to find an active path. To have the PAC automatically scan, select Yes. To
open the Communications Settings Page, select No and then proceed to scan the network for the
PAC.

[ =

@ Mo active path defined. Do you want to set it?
Clicking "Yes' will start a network scan on the 'Cemmunication Settings’
page. If there is a device found with the same name and address you

used last time, the active path will be set to it.

Clicking 'No' will just show the 'Communication Settings' page without
any acticn,

Clicking 'Cancel' will return witheut doing any action.

| | ves || N || concel |

.ﬁ
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3. If there is a project already on the PAC and you want to replace it with this application, click Yes.

—

4. If you are downloading the project the first time to a PAC without a project, it may prompt you with
a pop up window asking if you want to download the application, click Yes. The project is now
downloaded to the PAC.

S N ® . ®

r)

4102

Target Vendor:
Parker Hannifin

Target Version:
3.5.4.0

Downloading Project Source Code

In order for the Source Upload feature to work, the Source files must be downloaded to the PAC.

1. To download the source files to the PAC, in Parker Automation Manager select File->Source
Download.

= PACYI Pustopier (PACII0 BunConpier) Part: Devica
(8 PACIO_DR16 0 (D16/008 1ms 1OA (PACIO-AS0-02)) it L]

3 PACIO_pt1s 0018 0180016 1ms 0,54 (PACID-450-03)) T
iy
Terges
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2. Select PAC320 under the Gateway as the device to download the project. If the PAC does not show
up under the Gateway, select Scan Network to locate the PAC. Select OK to download the project.

= g Gateway-1

AT_Tal|

r)
oler)

ms |

Uploading Project Source Code

To upload a project from the PAC, use the following instructions to help with this process:

1. In Parker Automation Manger select File>Source Upload.

Save Project
Save Project As...
Project Archive »

Source download. .
Print...

Print Preview..

[0} Page setup...

Recent Projects 3

Exit Alt+F4

2. Select the PAC on the Gateway and select OK. If a PAC does not show up on the Gateway, select
Scan network.
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3. Choose the folder location on your computer where you would like to extract and save the source
files. Then click on Extract.

#-[¥] Download informationfiles

Your project and source files are now saved to your computer.

4. If you would like to open the project, click Yes.

Do you want to open the project which has been extracted from the
project archive?

Your project and source files are now opened in Parker Automation Manager.
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Programming your Xpress HMI in the PAC

The PAC can be ordered with the optional Xpress HMI software embedded in the PAC. This option allows
you to develop and run your Xpress HMI program from the PAC. To begin development of your project,
type in the IP Address of the PAC in a browser such as Internet Explorer. [you do not need the ":81" at the
end of the IP Address like the Configuration Tool]. The Xpress Shell will show up in your browser and you
are ready to begin developing your PAC Xpress HMI project. Please refer to the Interact Xpress User
Guide to help develop your project on the PAC. The Interact Xpress user guide can be downloaded from
the PAC product page on www.parkermotion.com.

The PAC with the embedded Xpress HMI option allows you to easily share tags between the two projects to
make it easier to create your application. Any POU, Global Variable, or Persistent list in your PAC project
can share tags with Xpress. To expose your PAC project tags to your Xpress project, follow these
instructions:

PAC Project Configuration

1. Open the Parker Automation Manager software, select ‘File’, ‘New Project’ and ‘Standard
project’. Name the Project PAC Xpress Tags'. Choose OK.

2. Select the appropriate Device for use with the PAC. [PAC320-MXX2X-XX, PAC320-CXX2X-XX,
PAC320-PXX2X-XX) and select Structured Text (ST) for the ‘PLC_PRG " option.

3. Choose OK

= (31 |PAC Xpress Tags
= @l Device (PAC320-CXX2X-XX)
=80 pLcLogic
= £ Application
PLC_PRG (PRG)
M8 Symbol configuration
= (@8 Task Configuration
= & EtherCAT_Master
@) EtherCAT_Master.EtherCAT_Task
=& MainTask
@] PLC_PRG
2 SoftMotion General Axis Pool
= () EtherCAT_Master (PAC320 EtherCAT Master)
(@ Pac320_BusCoupler (PAC320 BusCoupler)

4. Double-click PLC-PRG (PRG) in the tree.
5. Enter the following text into the Declarations section of this POU.


http://www.parkermotion.com/�
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PROGRAM PLC_PRG

VAR
MyBoolTag : BOOL;
MyIntTag : INT;
MyStringTag : STRING;
END VAR

6. Double-click on Symbol configuration to open the symbol configuration worksheet.
At this point, you will select ‘Build’ from the upper menu bar. Choose ‘Build".
You will see a branch titled 'PLC_PRG’. Expand that location and select the all three variables as
shown below. This will expose them for use with the Xpress HMI.
Note: In order to expose your tags to Xpress, you must check the box for each tag. Any POU, Global
Variable, or Persistent list in your PAC project can share tags with Xpress
Symbols Access Rights ~ Maximal  Attribute  Type Members  Comment

+|:| IoConfig_Globals
=-[¥] 5] PLc_PRG

[¥] # MyBoolTag " ] BOOL
# MylntTag " ] INT
[¥] # MyStringTag " ] STRING

+|:| {} IoDrvEthercatLib

9. Save the project.

10. Download your project to the PAC controller.
a. Double Click on Device (PAC320-XXX2X-XX] from the Devices tree.
b. Click Scan network... from the Communication Settings dialog.
c. Choose your PAC from the Select Device dialog. Click OK.

Be Edt Vew Broject Onine Debug Tools Window Hep Customer Feecback

NEE & R - TR R e R
B = @ X[ [0 ACPRG  [®% Sybdcomfgraten | ) Devier X
g =] cammncatonsetrgs | pgpictorn [ e[ Lep [ L setrga [ LC s | uners and g | Acess s | Tk degoyment 5
= O;mm
i Libeary Marage: E}]ES
(] PLC_PRG (PRG) ¢ . {
5 ol calucaton | i o
= (@8 Task Configuration
= 2 EtherCAT Master | e— GMW. - ®
&) EtharCAT_Master S - 1
= & arrask Select Device — -—— =)
% softotion a :C;:GM Select the network path to the controller: )
- ! Device Hame: Sean network
= (] EthercaT_Master (PAC320 Etherd *’,G“""*’ e Scan net
8 PAC3 BusCougier PACI @ PacootosaconooF [po3e] =
1 AHCODIOS30000L2 {003 Device Address: [ l
@ eacooiossvonezs 00431 003C
] PHCODIOSINOO0HC00] rarget Version:
(@ Pac-Pedormance [0035] 3.5.5.20
@ [PacxoressTags o | Target Vendor:
Parker Hannifin
Target 10
1629 2004
Target Hame:
PACIN0-CBEZ1-3A
Target Type:
4102
[S e |
se
Project Settings = .

d. Expand the Online Menu.
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e. Choose Login.
f.  Choose Yes. This will download the PLC project to the PAC and allow the variables to be
accessed by Xpress.

To develop your Xpress project on the PAC and access the tags from your PAC program, follow these
instructions:

11. Launch a Web Browser.
12. Point it to the IP of the PAC. (i.e. 192.168.10.50)
13. Interact Xpress Shell loads.

RO - -

' PAC-Xpress-Tags
UeCr— User Admin e
. Project: BlankProject \
Settings Version: 1.0 Design
Maodified: November 14 2014 7:18 PM G
Import/Export
Run

Information o

Utilities Disconnect

m ENGINEERING SUCCESS.

14. Press the Disconnect button.

15. Press the Design button.

16. Interact Xpress Designer loads. Press the Tags Tab. The Variables are now accessible tags in the
Xpress HMI.

Note: Not all data types are allowed to be shared to your PAC project. The data types NOT allowed

are: TIME, DATE, BITORBYTE, TOD, DT, REF, VOID, LTIME, BIT.

Note: An Xpress tag will be created for each element in an array. An Xpress tag will be created for

each element in a User Defined Data Type.



SYSTEM START-UP AND CONFIGURATION

BlankProject - Tags E]

Project EGERRRENE

MName = Address
# PLC_PRG_MyBoolTag FLC_PRG.MyBoolTag
# PLC_PRG_MylntTag PLC_PRG.MylntTag
# PLC_PRG_MyStringTag PLC_PRG.MyStringTag
K _Alarm_AckAlarms
Import K _Alarm_AckCount
K _Alarm_ActiveCount
K |_Alarm_AudibleControl
X _Alarm_BackuplLog
X _Alarm_Cleartlarms
X _Alarm_ClearLog
X _Alarm_Errors
X _Alarm_HighestPriority
X |_Alarm_LoggingControl
X |_Alarm_LogMessage
X |_Alarm_UnackCount
X |_HMI_DeviceAcknowledge
X |_HMI_DeviceDay
X |_HMI_DeviceHour

Tags: 52

To help program your Xpress project, refer to the Interact Xpress user guide that can be downloaded from
the PAC product page on line at address: www.parkmotion.com/globalpac
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CHAPTER 4:
PACIO Modules




PACIO MODULES

PACIO Module Overview

The PACIO Module family consists of a variety of Input and Output modules that are directly connected to

the controller via a high speed EtherCAT network (E-Bus). These include digital or analog I/0 Modules,

analog temperature Modules, counters and interface Modules. Each of the PACIO Modules listed in the

table below are compatible with the PAC. See the remainder of this chapter for details about each Module

To order, contact your local Automation Technology Center (ATC) or distributor.

PACIO Module

PACIO Bus Coupler 3A

PACIO-400-00

PACIO DI16/D08 1A PACIO-450-02
PACIO DI16/D016 Tms/0.5A PACI0-450-03
PACIO DI8/D08 1ms/0.5A PACI0-450-05
PACIO DI16/D016 1ms/0.5A LS PACI0-450-13
PACIO DI32 1ms PACI0-451-02
PACIO DI16 1ms PACI0-451-03
PACIO DO16 0.5A PACI0-452-01
PACIO DO8 1A PACIO-452-02

PACIO Al4-Pt/Ni100 16 Bit

PACIO Al4-mA 12 Bit PACI0-441-01
PACIO Al4/8-VDC 13 Bit PACIO0-441-02
PACIO AD4-VDC/mA 12 Bit PACI0-442-02

PACI0-443-01

PACIO Al4-Pt/Ni1000 16 Bit

PACIO-443-03

PACIO Counter/Enc PACIO-454-01
PACIO PROFIBUS-DP-Slave PACI0-455-03
PACIO Extender 2 Port PACIO-400-02

PACIO Accessories |

PACIO Power Distribution 2X16 PACI0-411-00
PACIO Shield 2x8mm PACI0-412-01
PACIO Shield 14mm PACI0-412-02

PACIO 2-Pole Connector

43-026590-01

PACIO 18-Pole Connector

43-026591-01

PACIO 36-pole Connector

43-026592-01
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PACIO Bus Coupler 3A

] Although a bus coupler is built in to the PAC, the PACIO Bus Coupler 3A Module serves as a
o bus for remote 1/0 modules. It converts CAT5e (twisted pair cable) to a low-voltage
] differential signaling (LVDS) E-Bus and also provides the system power required by the
= ?;'S'M remote PACIO modules. At the end of the modular device, the connection between the
B | forward and return lines is automatically closed, retaining EtherCAT protocol through to the
- G i last module.
i Each Bus Coupler 3A can provide up to 3 Amps on the E-Bus connector to power up to 20
’ D i individual 1/0 Modules. The PAC Controller also has an internal Bus Coupler and you can
attach approximately 20 modules locally. A Bus Coupler 3A Extender Module is required
when exceeding the 3 Amps and you would like to add additional modules. The figure below
v @eE fie shows how to add the Extender module to the end of the first 20 modules and the Bus
Coupler to the next 20 modules. Only one Extender module is required in the system, but a
— Bus Coupler is required for each additional 20 modules (or 3 Amps total E-Bus current).
[salj as Jws]

PACIO Bus Coupler 3A Module Front View

Technical data PACIO Bus Coupler 3A
PACI0-400-00

ASIC ET1100

100 Mbit/s

CATS

Maximum 100 meters (or 325 feet) between two bus couplers
2x RJ45

24 VDC -20% +25%

Plug 2-pole (43-026590-01)

50mA and E-Bus power supply

Maximum 3A (approx. 20 Modules])
195 mA




PACIO Bus coupler with I/O modules

PAC with I/0O Modules

ooo E
[m=]
_
_
_

—
—

Extender Module Bus Coupler

NOTE: For the best emission results, connect the shielding of the EtherCAT cable to Earth ground
(see PACIO Shield Connection Terminal Block on page 138).

Module State

Variable Data Type Explanation
Undervoltage | BOOL Low voltage (supplied power < 19.2V)

Terminals

Module Power Supply
L+ 24VDC
L- oV

EtherCAT
IN RJ45 socket input (from previous EtherCAT station)

ouT RJ45 socket output (to next EtherCAT station)
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Status LEDs

The LED labeled "EtherCAT Run” indicates the state of the EtherCAT ASIC. The “In” and "Out” LEDs
indicate the physical state of the Ethernet ports to which they are allocated.

T e

Init Off Initializing, no data exchange

Pre-Op Off/green, 1:1 Pre-operational, no data exchange
Safe-Op Off/green, 3:1 Safe operation, inputs readable

Op Green, on Operational, unrestricted data exchange
Not connected | Off No Ethernet connection

Connected Green, on Connected to Ethernet

Traffic Green, flashing Exchanging telegrams




PACIO MODULES

PACIO DI16/DO8 1A

eMIe| 0
OIEIC)
odle 2
OIEIC)
eMlIel 4
olinie)
MO
MO
OJINEIC)
OIEIC)
OINEIC)
eMOMe
eMOMe
eMOmNe
15 |©@ 0O © 14

eMONe
L+ eIM® L+

I_—- L- @M L-

L+ L- DI DO L+ L-

|
|

-

[ 0[]

I

(]

PACIO-450-02

s s [
| B e i

I/O Connection

Front view of PACIO DI16/DO8 1A Module - _,

0 0 4 8
1 2 5 10
2 4 6 12
3 6 7 14

The PACIO DI16/D08 1A Module features 16 digital inputs and 8 digital outputs.

Technical data

PACI0-450-02
16

5 ms typically
Off: -3V ... 5V (EN 61131-2, type 1)

On: 15V ... 30V

Typical sink current SmA per input at 24V
PNP

8

1A per output

PNP

Maximum 8A

Plug 36-pole (43-026592-01)
ASIC ET1200

100 Mbit/s

24VDC -20% +25%

135mA
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Variable

Digitallnputn BOOL Digital input (n=0...15)

DigitalOutputn | BOOL Digital output (n=0...7)

reserved BOOL Unused output addresses
Terminals

L+ 24\VDC

L- ov

NOTE: Connect L+ to both L+ terminals if the total current exceeds the 6A limit. L+ and L- on both the
inputs and outputs are internally connected.

Status LEDs

The LED labeled "EtherCAT Run” indicates the state of the EtherCAT ASIC. The LED labeled "I0" indicates
the state of the Module’s inputs and outputs. The LED labeled "Power™ indicates the state of the Module's
I/0 power supply; the Module is not monitored for low voltage status.

Init Off Initializing, no data exchange

Pre-Op Off/green, 1:1 Pre-operational, no data exchange
Safe-Op Off/green, 3:1 Safe operation, inputs readable

Op Green, on Operational, unrestricted data exchange

On

Ok Off No error
SC Red, on Short-circuited digital output
Traffic Green, flashing Exchanging telegrams

Green, on

24 VDC supply ok

Off

Off

24 VDC supply not ok

On

Green, on

Input signal TRUE / output enabled

Off

Off

Input signal FALSE / output disabled




PACIO MODULES

CAUTION: The output drivers have a thermal fuse to automatically turn off
any short-circuited outputs. If a short circuit occurs, remove the
fault and allow the output to cool down and reset before
reenergizing the system.
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PACIO DI16/DO16 1ms/0.5A
L]

DI16/DO16

[ =\

=== L+ L- DI DO L+ L-

Front view of PACIO DI16/DO16 1ms/0.5A Module I/O connections

The PACIO DI16/D016 Tms/0.5A Module features 16 digital inputs and 16 digital outputs.

Technical data

PACI0-450-03

16

1Tms

Off: -3V ... 5V (EN 61131-2, type 1)

On: 15V ... 30V

Typical sink current 5mA per input at 24V
PNP

16

0.5A sink per output

Maximum 8A

Plug 36-pole (43-026592-01)

ASIC ET1200

100 Mbit/s

24VDC -20% +25%

135mA




PACIO MODULES

Variable
Digitallnputn BOOL Digital input (n=0...15)
DigitalOutputn | BOOL Digital output (n=0...15)
Terminals

Connect L- to both L- terminals if the total current exceeds the 6A limit. L+ and L- on both the inputs and
outputs are internally connected.

L+ 24VDC
L- ov

Status LEDs

The LED labeled “"EtherCAT Run” indicates the state of the EtherCAT ASIC. The LED labeled "Power”
indicates the state of the Module’s I/0 power supply; the Module is not monitored for low-voltage states.

i

Init Off Initializing, no data exchange

Pre-Op Off/green, 1:1 Pre-operational, no data exchange
Safe-Op Off/green, 3:1 Safe operation, inputs readable

Op Green, on Operational, unrestricted data exchange

On Green, on 24 VDC supply ok
Off Off 24 VDC supply not ok

On Green, on Input signal Low (TRUE) / output enabled
off off Input signal High (FALSE] / output disabled

CAUTION: The output drivers have a thermal fuse to automatically turn off
any short-circuited outputs. If a short circuit occurs, remove the
fault and allow the output to cool down and reset before
reenergizing the system.
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PACIO DI8/DO8 1ms/0.5A

DIS/DO8
=1
ﬂ[ E IEomrcra'
O Power i
H [ ] — ? []
il ) 0 . Lo =
0 ] 1 .~ - 2 b—r —
0 2 7 3 —
HHIR — - 4 |0 O
0| 5 L~ = 5 —
0 ® 6| —" ————=m 6 p— =
i . [ — 7 || O,
I I [ J L] &—"F——
g " L) 89— 1+—
ool s ] 1|10 ]
0 1 1)1 B
|n| 14| o 1, —
iNHN ] 0| 13—
- 0| 14—
= 1|15 ]
16 ]
11117
I— ]
L+ L-
oo I s Y s |
B2 8 8
Front view of PACIO DI8/DO8 1ms/0.5A Module I/O connection

The PACIO DI8/D08 1ms/0.5A Module has 8 digital inputs and 8 digital outputs.

Technical Data

PACI0-450-05

8

1ms

Off: -3V ... 5V (EN 61131-2, type 1)

On: 15V ... 30V

Typical sink current SmA per input at 24V
PNP

8

0.5A per output

Maximum 8A

Plug 18-pole (43-026591-01)

ASIC ET1200

100 Mbit/s

24VDC -20% +25%

135mA




PACIO MODULES

Variable
DigitalOutputn BOOL Digital output (n=0...15)
Terminals
PowersupplytoModulelfos
L+ 24VDC
L- oV

Status LEDs

The LED labeled "EtherCAT Run” indicates the state of the EtherCAT ASIC. The LED labeled "I0" indicates
the state of the Module’s inputs and outputs. The LED labeled "Power™ indicates the state of the Module's
I/0 power supply; the Module is not monitored for low voltage status.

Init Off Initializing, no data exchange

Pre-Op Off/green, 1:1 Pre-operational, no data exchange
Safe-Op Off/green, 3:1 Safe operation, inputs readable

Op Green, on Operational, unrestricted data exchange

Ok Off
SC Red, on

No error

Short-circuited digital output

On Green, on

Off Off

24 VDC supply ok

24 VDC supply not ok

Input signal TRUE / output enabled
Input signal FALSE / output disabled

On Green, on
Off Off

CAUTION: The output drivers have a thermal fuse to automatically turn off
any short-circuited outputs. If a short circuit occurs, remove the
fault and allow the output to cool down and reset before
reenergizing the system.
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PACIO DI16/DO16 1ms/0.5A LS(Low Side)
L]

DI16 DO16LS

1 EtherCAT Run
]
=}

T 1 [oTT 1

0OleT®el O
emme| 1
2/0MMe| 2
eII®e
e e
©OM o
oIEC]
eII®e
e e
@M o
oG]
e e
e e
@M o
oG]
e 15 | MM e| 15 1
L+ oG L+
—=L- 0006 L-

A\
[ILIL]

== L- L+ DI DO L- L+

Front view of PACIO DI16/DO16 1ms/0.5A LS 1/0O connections
Module

The PACIO DI16/D016 Tms/0.5A LS Module features 16 digital low-side inputs and 16 digital low-side
outputs.

Technical data

PACI0-450-13

—_
o~

1ms
Off: -3V ... 5V (EN 61131-2, type 1)
On: 15V ... 30V

Input current typically 2mA per input at 24V
NPN

0.5A sink per output

Maximum 8A

Plug 36-pole (43-026592-01)
ASIC ET1200

100 Mbit/s

24 VDC -20% +25%

135mA

—_
o~




PACIO MODULES

Variable
Digitallnputn BOOL Digital input (n=0...15)
DigitalOutputn | BOOL Digital output (n=0...15)
Terminals

Connect L- to both L- terminals if the total current exceeds the 6A limit. L+ and L- on both the inputs and
outputs are internally connected.

L+ 24VDC
L- ov

Status LEDs

The LED labeled "EtherCAT Run” indicates the state of the EtherCAT ASIC. The LED labeled "Power”
indicates the state of the Module’s I/0 power supply; the Module is not monitored for low-voltage states.

i

Init Off Initializing, no data exchange

Pre-Op Off/green, 1:1 Pre-operational, no data exchange
Safe-Op Off/green, 3:1 Safe operation, inputs readable

Op Green, on Operational, unrestricted data exchange

On Green, on 24 VDC supply ok
Off Off 24 VDC supply not ok

On Green, on Input signal Low (TRUE) / output enabled
off off Input signal High (FALSE] / output disabled

CAUTION: The output drivers have a thermal fuse to automatically turn off
any short-circuited outputs. If a short circuit occurs, remove the
fault and allow the output to cool down and reset before
reenergizing the system.
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PACIO DI32 1ms

DI32
Qg EtherCAT
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PACIO-451-02 DI DI
=55 L+ L-
Front view of PACIO DI32 1ms Module I/O connections

The PACIO DI32 1Tms Module features 32 digital inputs.

PACI0-451-02

15—

]

L- L+

32

1ms

Off: -3V ... 5V (EN 61131-2, type 1)

On: 15V ... 30V

Typical sink current 5mA per input at 24V
PNP

Plug 36-pole (43-026592-01)

ASIC ET1100

100 Mbit/s

24VDC -20% +25%

85mA

Digitalinputs
nputdetay
Connector 10/Power
Controller
‘Baudrate
Powersupply
E-Busload
Variable

Digitallnput BOOL Digital input (n=0...31)




PACIO MODULES

Terminals

L- ov

Status LEDs
The “EtherCAT Run” LED indicates the state of the Module's EtherCAT ASIC.

Init Off Initializing, no data exchange

Pre-Op Off/green, 1:1 Pre-operational, no data exchange
Safe-Op Off/green, 3:1 Safe operation, inputs readable

Op Green, on Operational, unrestricted data exchange

On Green, on Input signal = TRUE
Off Off Input signal = FALSE
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PACIO DI16 1ms

| DDDDDDDDDDDDDDDDH|DDDE

[]DDDDDDDDDDDDDDDDDE]

- I — ']
I — |
PACIO-451-03 I—- L'
s O s Y e |
=R=N= L+ L- DI
Front view of PACIO DI16 1ms Module I/O connection

The PACIO DI16 Tms Module has 16 digital inputs.

PACI0-451-03

—_
o~

1 ms

Off: -3V ... 5V (EN 61131-2, type 1)

On: 15V ... 30V

Typical sink current 5SmA per input at 24V
PNP

Plug 18-pole (43-026591-01)
ASIC ET1200

100 Mbit/s

24VDC -20% +25%

100 mA

Digitalinputs
nputdetay
Connector [0/Power
Controller
Baudrate
Powersupply
E-Busload
Variable

Digitallnputn BOOL Digital input (n=0...15)




PACIO MODULES

Terminals

L- ov

Status LEDs
The “EtherCAT Run” LED indicates the state of the Module's EtherCAT ASIC.

Init Off Initializing, no data exchange

Pre-Op Off/green, 1:1 Pre-operational, no data exchange
Safe-Op Off/green, 3:1 Safe operation, inputs readable

Op Green, on Operational, unrestricted data exchange

On Green, on Input signal = TRUE
Off Off Input signal = FALSE
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PACIO DO16 0.5A

DO16
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Front view of PACIO DO16 0.5A Module I/O connection

The PACIO DO16 0.5A Module features 16 digital outputs.

Technical data

PACI0-452-01

—_
o~

0.5A per output
PNP

Maximum 8A

Plug 18-pole (43-026591-01)
ASIC ET1200

100 Mbit/s

24VDC -20% +25%

130mA

Partnumber
Digitaloutputs
Totalcurrent
Connector 10/Power
Controller
Baudrate
Powersupply
E-Busload
Variable

DigitalOutputn BOOL Digital output (n=0...15)




PACIO MODULES

Terminals
24VDC
L- oV

Status LEDs

The LED labeled "EtherCAT Run” indicates the state of the EtherCAT ASIC. The LED labeled "I0" indicates
the state of the Module’s inputs and outputs. The LED labeled "Power” indicates the state of the Module's
I/0 power supply; the Module is not monitored for low voltage status.

Init Initializing, no data exchange

Pre-Op Off/green, 1:1 Pre-operational, no data exchange
Safe-Op Off/green, 3:1 Safe operation, inputs readable

Op Green, on Operational, unrestricted data exchange

Ok ‘ Off ‘ No error
SC Red, on Short-circuited digital output
On Green, on 24 VDC supply ok
24 VDC supply not ok
Green, on Output enabled
Off Off Output disabled

CAUTION: The output drivers have a thermal fuse to automatically turn off
any short-circuited outputs. If a short circuit occurs, remove the
fault and allow the output to cool down and reset before
reenergizing the system.
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PACIO DOS8 1A
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Front view of PACIO DOS8 1A Module I/O connection

The PACIO DO8 1A Module features 8 digital outputs.

Technical Data

PACIO-452-02

8

1A per output
PNP

Maximum 8A

Plug 18-pole (43-026591-01)
ASIC ET1200

100 Mbit/s

24VDC -20% +25%

130mA

<
Q
=.
Q
=
®

DigitalOutputn BOOL Digital output (n=0...7)

Reserved BOOL Unused output addresses




PACIO MODULES

Terminals

24VDC
L- ov

Status LEDs

The LED labeled "EtherCAT Run” indicates the state of the EtherCAT ASIC. The LED labeled "I0" indicates
the state of the Module’s inputs and outputs. The LED labeled "Power” indicates the state of the Module's
I/0 power supply; the Module is not monitored for low voltage status.

Init Initializing, no data exchange

Pre-Op Off/green, 1:1 Pre-operational, no data exchange
Safe-Op Off/green, 3:1 Safe operation, inputs readable

Op Green, on Operational, unrestricted data exchange

Ok ‘ Off ‘ No error
SC Red, on Short-circuited digital output
On Green, on 24 VDC supply ok
24 VDC supply not ok
Green, on Output enabled
Off Off Output disabled

CAUTION: The output drivers have a thermal fuse to automatically turn off
any short-circuited outputs. If a short circuit occurs, remove the
fault and allow the output to cool down and reset before
reenergizing the system.
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PACIO Al4-mA 12 Bit
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Front view of Al4-mA 12 Bit Module I/O Connection

The PACIO Al4-mA 12 Bit Module offers 4 analog current signal inputs. Their measuring range can be set
separately for every channel (that is, either to 0-20mA or to 4-20mA).

Technical Data PACIO Al4-mA 12 Bit

PACI0-441-01

4 single-ended

12 bit

0-20mA, 4-20mA (limit 21.3675mA]

< + 25 ppm/°C regarding range limit

typical 12.5 Hz

<750

1.45 kHz (if all channels are enabled)

Plug 18-pole (43-026591-01)

ASIC ET1200

100 Mbit/s

from coupler through E-Bus connector

140mA




PACIO MODULES

Terminals

L+ 24VDC
L- ov

For information on operative earth shielding of analog wire, see Adding PACIO Modules on page 26.

Status LEDs

The LED labeled "EtherCAT Run” indicates the state of the EtherCAT ASIC. The LED labeled "I0" indicates
the state of the Module inputs and outputs. The LED labeled "Power” indicates the state of the Module’s
I/0 power supply.

Init Red, on Initializing, no data exchange
Pre-Op Red/green, 1:1 Pre-operational, no data exchange
Safe-Op Red/green, 3:1 Safe operation, inputs readable
Op Green, on Operational, unrestricted data exchange
Ok Green, on No error
Short-circuited digital output
oft Inoperative if E-Bus LED = Off
Red, 2x Under voltage [not implemented)
Error Red, 3x Watchdog
Red, 4x EtherCAT watchdog control
Red, 6x Module-specific fault
Red. 7x Configuration error (E-Bus pre-operational), number of process data
' differs from that in the Module
Defective Red, on Module Defective

On ‘ Green, on ‘ 24 VDC supply ok
Off Off 24 VDC supply not ok

On Green, on Channel enabled
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Analog Inputs

Check the following variable for the digitized input values.

Channel_n INT Value measured on channel n (n=0...3)

Measured Value

The maximal measuring value (0xFFFO) of the current input module is 0.5V/23.4 () = 21.3675mA. The status
is shown by the channel LED.

Measuring range *
0000 FBs0 FFF0
0 mA 21 mA| |21,37 mA

* The measurement range is provided by the module, i.e the maximal output value is HEX FB80.

Mode 0 .20 mA

0 mA 20 mA 20,5 mA
0000 EF80 F580

0 mA 3,5 mA 4 mA 20 mA 20,5 mA
0000 29E0 2FE0 EF80 F580
Conversion Output value -> Current [mA]. Current [mA] = Output value / 3066,336

Conversion Current [mA] -> Output value: Output value = Roundoff ( Current [mA] *191,646 )* 16

Measuring values, Variable values, Status

Analog Values Current

. mA Decmal  Hexadecmal | mA  Decimal  Hexadecimal

0 0 0 12 36784 16#8FBO

1 3056 16#0BF0 13 39856 16#9BB0
2 6128 16#17F0 14 42928 16#A7B0
3 9184 16#23E0 15 45984 16#B3A0
4 12256 16#2FEQ 16 49056 16#BFAQ
5
6
7

15328 16#3BEO 17 52112 16#CB90
18384 16#470D0 18 55184 16#D790
21456 16#53D0 19 58256 16#E390




PACIO MODULES

8 24528 16#5FDO 20 61312 16#EF80

9 27584 16#6BCO 20.5 62848 16#F580

10 30656 16#77C0

" 33728 16#83C0 > 21.37 65520 16#FFFO
Module Control

The module provides you with various operational options:

To set up the module choose the options as appropriate and accept by setting control bit "SetOptions” to a

rising edge. The module will confirm by returning "OptionsSet™.

There are various "module error” bits that the module uses to indicate errors. The states of the error bits

are retained and also used for error indication by the "I0" LED.

To reset the error bits set control bit "ResetError” to a rising edge.

SetOptions

BOOL

Rising edge = accepts module options

ResetError

BOOL

Rising edge > acknowledges error

Module Options

The following options are available for the Module. To set and accept options, see "Module Control.”

Module State

The following states are indicated by the Module messages. To reset the messages, see "Module Control.”

TRUE Channel nto 0...20mA
Channel_n_0 20mA BOOL
FALSE Channel nto 4...20mA
Channel_n_0On BOOL Enables channel n
Filter on channel n
Channel_n_Filter USINT 0..255 New values avail. in k/3 ms (k=1..255)

Shortcut BOOL Short circuit

Undervoltage BOOL Low voltage (supplied power < 19.2V)
Watchdog BOOL Internal watchdog of module
EtherCAT_Error | BOOL Configuration error or watchdog control
Specific_Error BOOL Module-specific fault

OptionsSet BOOL Sent by module to acknowledge SetOptions
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Module-Specific Messages

Apart from the Module error messages, the set of messages below contains details about the current
state of the PACIO Al4-mA 12 Bit Module. These messages are automatically reset when the state
concerned has returned to normal. They are combined into a single "Specific_Error” state of the Module
and output to the 10 LED as "Module-specific error.”

Variable Data type Explanation
Channel_n_Overcurrent BOOL Input current > 20 mA - Specific_Error = TRUE
Channel_n_Open BOOL 4..20mA mode: input current < 4mA - Specific_Error = TRUE

Conversion Time
The analog signals are converted one-by-one down every channel. Disabling one or more channels will
shorten the entire analog-to-digital (A/D) conversion cycle.

“Filter” in this case means to compute an average when the set filter time is over.

Analog value conversion runs cyclically and is not synchronized with the receipt of EtherCAT telegrams.
The cycle consists of the analog value conversion plus transmitting the values into the EtherCAT data area.
The PACIO Al4-mA 12 Bit Module accepts the following times as the ideal EtherCAT cycle setup.

Number of Channels Cycle Time in ms
1 0.27
2 0.41
3 0.55
4 0.69

NOTE: If you are aiming for a high sampling frequency, the PAC should do the filtering (averaging)
because it will normally have much more processing power. Take the EtherCAT cycle into
account to assess how much the values stored by the EtherCAT master are up-to-date.

Quality of Analog Values

The Module inputs connect to both active and passive current sensors. See Figure “I/0 Connections” on
page 85 for an illustration of the Module’s I/0 connections. The module provides terminals for the 24VDC-
supply to the transmitter of every channel

For the passive current sensors, interconnect the "=" and "0V" terminals.
Active current sensors:

Use the power supplied by the module if at all possible.

If power to the current sensors is supplied by an external source, connect the 0V terminal of that
power source to the OV terminal of the module.
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24V
Connector + current 24V
channel n _ sensor ? (ext.)
ov

Sensor Connections

NOTE: Best results are obtained by connecting the shield of the signal cables to operative earth.

I
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PACIO Al4/8-VDC 13 Bit
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Front view of PACIO Al4/8-VDC 13 Bit Module I/O connection

The PACIO Al4/8-VDC 13 Bit Module features eight analog inputs. If signal lines are single-ended
(measured against earth, L-), eight channels are available. To measure differential signals, you need two
channels for every signal (that is, you can pick up no more than four differential signals). Channels can be
combined as follows: 0/1, 2/3, 4/5, and 6/7.

Technical data PACIO Al4/8-VDC 13 Bit

PACIO-441-02

8 single-ended or 4 differential

13 bit (1.221 pV unipolar, 2.442 pV bipolar)

0..10V, =10V

< -15 ppm/°C regarding range limit

typical 1 MHz

input impedance is 66 MQ each channel in the bipolar mode and 54 MQ) in the unipolar
mode, when all channels are working

> 100 MQ)

1.12 kHz (if all channels are enabled])

Plug 18-pole (43-026591-01)

ASIC ET1200

100 Mbit/s

from coupler through E-Bus connector

190 mA
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Terminals

The Module needs no separate 24V connector. Power is supplied to the Module through the E-Bus
connector. For information on operative earth shielding of analog wire, see Adding PACIO Modules on

page 26.

Status LEDs

The LED labeled "EtherCAT Run” indicates the state of the EtherCAT ASIC. The LED labeled "I0" indicates
the state of the Module’s inputs and outputs.

Init Red, on Initializing, no data exchange

Pre-Op Red/green, 1:1 Pre-operational, no data exchange
Safe-Op Red/green, 3:1 Safe operation, inputs readable

Op Green, on Operational, unrestricted data exchange

Ok Green, on No error
Malfunction of Module if E-Bus LED = On
oft Inoperative if E-Bus LED= Off
Red, 3x Watchdog
Error Red, 4x EtherCAT watchdog control
Red, 6x Module-specific fault
Red 7x Configuration error (E-Bus pre-operational), number of process data
' differs from that in the Module
Defective Red, on Module Defective

On Green, on Channel enabled

Off Off Channel disabled

Analog inputs

Check the following variable for the digitized input values.

Channel_n INT Value measured on channel n (n=0...7)

I
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Analog Voltage Values

-10 32768 16#8000

-9 36044 16#8CCC

-8 39321 16#9999

-7 42598 16#A666

-6 45875 16#B333

-5 49152 16#C000

-4 52428 16#CCCC

-3 55705 16#D999

-2 58982 16#E666

-1 62244 16#F324

0 0 0 0 0
1 3276 16#0CCC 6553 16#1999
2 6553 16#1999 13107 16#3332
3 9830 16#2666 19660 16#4CCC
4 13106 16#3332 26214 16#6665
5 16383 16#3FFF 32767 16#7FFF
6 19660 16#4CCC 39320 16#9998
7 22936 16#5998 45874 16#B332
8 26213 16#6665 52427 16#CCCB
9 29490 16#7332 58981 16#E665
10 32767 16#7FFF 65534 16#FFFE

Module Control

The Module provides you with various operational options. To set up the Module, choose the options as
appropriate and accept by setting control bit "SetOptions” to a rising edge. The Module will confirm by
returning "OptionsSet”.

There are various "Module error” bits that the Module uses to indicate errors. The states of the error bits
are retained and also used for error indication by the "I0" LED. To reset the error bits, set control bit
"ResetError” to a rising edge.

SetOptions BOOL Rising edge - accepts Module options

ResetError BOOL Rising edge - acknowledges error
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Module Options

The following options are available for the PACIO Al4/8-VDC 13 Bit Module. To set and accept options, see
“Module Control” above.

Channel_n_On BOOL Enables channel n
. Filter on channeln
Channel_n_Filter USINT New values avail. in k/3 ms (k=1..255]

. Change measuring range of channel n from bipolar +10V ... -
Channel_n_Unipolar BOOL 10V to unipolar 0... 10V (doubles the resolution)
Channel_n_n+1_Differential BOOL The difference in voltages of channel n and channel n+1 is

measured and output to channel n.

Module State

The following states are indicated. To reset the messages, see "Module Control” above.

Shortcut BOOL not used

Undervoltage BOOL not used

Watchdog BOOL Module internal watchdog

EtherCAT_Error BOOL Configuration error or watchdog control
Specific_Error BOOL Module-specific fault

OptionsSet BOOL Sent by Module to acknowledge SetOptions

Conversion Time

The analog signals are converted one by one down every channel. Disabling one or several channels will
shorten the entire A/D conversion cycle.

‘Filter” in this case means to compute an average when the set filter time is over.

Analog value conversion runs cyclically and is not synchronized with the receipt of EtherCAT telegrams.
The cycle consists of the analog value conversion plus transmitting the values into the EtherCAT data area.

1 270ps 5 630ps
2 360ps 6 710ups
3 450ps 7 800ps
4 540ps 8 890us

I
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NOTE: If you are aiming for a high sampling frequency, the PAC should do the filtering (averaging)
because it will normally have much more processing power.

Take the EtherCAT cycle into account to assess how much the values stored by the EtherCAT

master are up-to-date. The Module described in this section will accept the above times as the
ideal EtherCAT cycle setup.

Quiality of Analog Values

Best results are obtained by:

Connecting the shield of the signal cables to operative earth
Connecting unused single-ended lines to Ground

Short-circuiting unused differential inputs
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PACIO AO4-VDC/mA 12 Bit
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Front view of PACIO AO4-VDC/mA 12 Bit Module I/O connection

The PACIO AD4-VDC/mA 12 Bit Module features four analog outputs. Every channel can be separately set
to the unipolar or bipolar output of voltages or currents.

Technical Data

PACIO-442-02

~

12 bit

0..10V, 10V, 0..20mA, + 20mA
22.1 Q each channel

3.125 kHz

Plug 18-pole (43-026591-01)
ASIC ET1200

100 Mbit/s

24VDC -20% +25%

150mA

_|
@
3
S
D
n
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24VDC
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]
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Status LEDs

The LED labeled "EtherCAT Run” indicates the state of the EtherCAT ASIC. The LED labeled "I10" indicates
the state of the Module inputs and outputs. The LED labeled "Power” indicates the state of the Module's

I/0 power supply.

Init Red, on Initializing, no data exchange

Pre-Op Red/green, 1:1 Pre-operational, no data exchange
Safe-Op Red/green, 3:1 Safe operation, inputs readable

Op Green, on Operational, unrestricted data exchange

On

Green, on

Ok Green, on No error
Malfunction of Module if E-Bus LED = On
ort Inoperative if E-Bus LED = Off
Red, 1x Short circuit
Error Red, 2x Low voltage
Red, 4x EtherCAT watchdog control
Red, 6x Module-specific fault
Red. 7x Configuration error (E-Bus pre-operational], number of process data
' differs from that in the Module
Defective Red, on Module defective

24 VDC supply ok

Off

Off

24 VDC supply not ok

On Green, on Channel enabled
Off Off Channel disabled
Red, 1x Short circuit
Error Red, 3x Broken wire
Red, 5x Excessive temperature of output drivers
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Analog outputs

NOTE: The letter “n” in the following tables represents the channel number (n=0...3).

Write the output values into the following variables.

Channel_n UINT Output value for channel n (n=0...3).

= Current: 0 ... OxFFFO for 0 ... 20mA

= Voltage: Analog Voltage Values table below

Analog Voltage Values

-10 32768 16#8000

-9 36044 16#8CCC

-8 39321 16#9999

-7 42598 16#A666

-6 45875 16#B333

-5 49152 16#C000

-4 52428 16#CCCC

-3 55705 16#D999

-2 58982 16#E666

-1 62244 16#F324

0 0 0 0 0
1 3276 16#0CCC 6553 16#1999
2 6553 16#1999 13107 16#3332
3 9830 16#2666 19660 16#4CCC
4 13106 16#3332 26214 16#6665
5 16383 16#3FFF 32767 16#7FFF
6 19660 16#4CCC 39320 16#9998
7 22936 16#5998 45874 16#B332
8 26213 16#6665 52427 16#CCCB
9 29490 16#7332 58981 16#E665
10 32767 16#7FFF 65534 16#FFFE
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Module control

The Module provides you with various operational options. To set up the Module, choose the options as
appropriate and accept by setting control bit "SetOptions” to a rising edge. The Module will confirm by
returning "OptionsSet”.

There are various “"Module error” bits that the Module uses to indicate errors. The states of the error bits
are retained and also used for error indication by the "I0" LED. To reset the error bits, set control bit
"ResetError” to a rising edge.

SetOptions BOOL Rising edge > accepts Module options

ResetError BOOL Rising edge > acknowledges error

Module Options

The following options are available for the PACIO AO4-VDC/mA 12 Bit Module. To set and accept options,
see "Module Control” above.

Channel_n_On BOOL ir;it::)eﬁi;:ai:;;;ance to disable)
Channel_n_Current BOOL Sets channel n to current output mode
Channel_n_n+1_Unipolar BOOL Sets channels 1 and 2 or 2 and 3 to unipolar mode
Outputs_Active_Shortcut BOOL Leave outputs unchanged after short circuit
Outputs_Active_Undervoltage BOOL Leave outputs unchanged after low voltage
Outputs_Active_Specific_Error BOOL Leave outputs unchanged after Module-specific error
Outputs_Active_EtherCAT_Error BOOL Leave outputs unchanged after short circuit

o 0.7 Chamnelnumber
Module State

The following Module states are indicated. To reset the messages, see "Module Control” above.

Shortcut BOOL Short circuit (not used)

Undervoltage BOOL Low voltage (supplied power < 19.2V)
Watchdog BOOL Module internal watchdog

EtherCAT_Error BOOL Configuration error or watchdog control
Specific_Error BOOL Module-specific fault

OptionsSet BOOL Sent by Module to acknowledge SetOptions
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Module-Specific Messages

Apart from the Module error messages, the set of messages below contains details about the current
state of the PACIO AO4-VDC/mA 12 Bit Module. These messages are automatically reset when the state
concerned has returned to normal. They are combined into a single "Specific_Error” state of the Module
and output to the I0 LED as "Module-specific error.”

Variable Data type Explanation
Channel_n_Shortcut BOOL Voltage mode: channel n load is It 600Q2 = Specific_Error = TRUE
Channel_n_Open BOOL Current mode: channel n load is gt 500Q - Specific_Error = TRUE

Temperature of output driver of channel n is gt 140°C (automatic switch-off]
- Outputs_Active_Shortcut = TRUE

Undervoltage_24 BOOL Power supplied to Module is gt 19.2V = Outputs_Active_Undervoltage = TRUE

Channel_n_Overtemp | BOOL

Conversion Time

The PACIO AO4-VDC/mA 12 Bit Module has a set cycle time of 320us that is not affected by the number of
active channels. The cycle time is the time between receipt of the output values and the start of the D/A

converters.

I
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PACIO Al4-Pt/Ni100 16 Bit, PACIO Al4-Pt/Ni1000 16 Bit
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Front view of PACIO Al4-Pt/Ni100 I/O Module I/O connection

The PACIO Al4-Pt/Ni100 16 Bit Module has 4 analog inputs for Pt100 or Ni100 temperature sensors. It also
can measure resistances between 70 and 330 Q. The PACIO Al4-Pt/Ni1000 16 Bit Module has 4 analog
inputs for Pt1000 or Ni1000 temperature sensors. It also can measure resistances between 700 and 3000 Q.

Technical Data PACIO Al4-Pt/Ni100 16 Bit

PACIO-443-01

4

16 bit (resistance 0.01 temperature 0.1°C)

- 75°C...+ 670°C

- 60°C...+ 250°C

70...330

< + 50ppm/°C regarding range limit

typical 2 Hz

<0.50 mA

> 7.75 Hz (if all channels are enabled)

Plug 18-pole (43-026591-01)

ASIC ET1200

100 Mbit/s

24VDC -20% +25%

150mA




Technical Data

PACIO-443-03

~

16 bit (resistance 0.1 temperature 0.1°C)
- 75°C...+ 570°C

- 60°C...+ 250°C

70...3000

< = 60ppm/°C regarding range limit

typical 2 Hz
<0.12mA

> 7.75 Hz (if all channels are enabled)
Plug 18-pole (43-026591-01)

ASIC ET1200

100 Mbit/s

24VDC -20% +25%

150mA

.U
>
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O
<
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O
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M
0

Terminals

earth shielding of analog wire, see "Earth Grounding Guidelines.” The Controller and I/0 modules have
been tested to comply with international electromagnetic and emission standards. To reduce radiated
emissions, ensure that there is a good earth connection to the PAC, which can be accomplished by
attaching the DIN rail to a suitable Earth ground and also utilizing Pin-3 on the Controller DC power input
connector. This connection must be made with the shortest possible, heavy gage wire or braided cable.
Low-resistance (<0.5 ohms] continuity should be verified with an ohmmeter for proper grounding. In
addition, all communication cables should be shielded and grounded, preferably only on one end.

Status LEDs

The LED labeled "EtherCAT Run” indicates the state of the EtherCAT ASIC. The LED labeled "I0" indicates
the state of the Module inputs and outputs.

Init Red, on Initializing, no data exchange

Pre-Op Red/green, 1:1 Pre-operational, no data exchange
Safe-Op Red/green, 3:1 Safe operation, inputs readable

Op Green, on Operational, unrestricted data exchange
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Ok Green, on No error
Malfunction of Module if E-Bus LED = On

oft Inoperative if E-bus LED = Off
Error Red, 4x EtherCAT watchdog control

Red, 6x Module-specific fault

Red. 7x Configuration error (E-Bus pre-operational), number of process data

' differs from that in the Module

Defective Red, on Module defective

On Green, on Channel enabled
Off Off Channel disabled
Error Red Short circuit, Broken wire

Analog Inputs

NOTE: The letter “n” in the following tables represents the channel number (n=0...7).

Check the following variable for the digitized input values.

Value measured on channel n (n=0...3)
Default as 1/10°C
Channel_n INT
Pt100 as 1/100
ResMode
Pt1000 as 1/10

Module Control

The PACIO Al4-Pt/Ni100 16 Bit and PACIO Al4-Pt/Ni1000 16 Bit Modules provide you with various
operational options. To set up the Modules, choose the options as appropriate and accept by setting

control bit "SetOptions” to a rising edge. The Modules will confirm by returning "OptionsSet”.

There are various "Module error” bits that the Modules use to indicate errors. The states of the error bits
are retained and also used for error indication by the "I0" LED. To reset the error bits, set control bit
"ResetError” to a rising edge.

SetOptions BOOL Rising edge - accepts Module options
ResetError BOOL

Rising edge - acknowledges error
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Module Options

The following options are available for the PACIO Al4-Pt/Ni100 16 Bit Module and PACIO Al4-Pt/Ni1000 16
Bit Module. To set and accept options, see "Module Control” above.

Channel_n_Ni BOOL Set channel n to Ni100 or Ni1000 sensors
Channel_n_On BOOL Enables channel n
Channel_n_ResMode BOOL Set channel n to resistance mode

. Set filter for channel n.
Channel_n_Filter USINT The arithmetic mean is output after n+1 conversions

Module State

The following Module states are indicated below. To reset the messages, see "Module Control” above.

e e

Shortcut BOOL not used

Undervoltage BOOL not used

Watchdog BOOL Internal watchdog of Module
EtherCAT_Error BOOL Configuration error or watchdog control
Specific_Error BOOL Module-specific fault

OptionsSet BOOL Sent by Module to acknowledge SetOptions

Module-Specific Messages

Apart from the Module error messages, the set of messages below contains details about the current
state of the PACIO Al4-Pt/Ni100 16 Bit and PACIO Al4-Pt/Ni1000 16 Bit Modules. These messages are
automatically reset when the state concerned has returned to normal. They are combined into a single
"Specific_Error” state and output to the |0 LED as "Module-specific error.”

N

- Channel n load is gt minimum
- Broken wire of connector 0 *
Channel_n_Open BOOL - Broken wire of connector 3 *

- Broken wire of connector 0/3 *
-> Specific_Error = TRUE

- Channel n load is lt minimum
- Short circuit of connector 0-3 *
- Broken wire of connector 2 *
-> Specific_Error = TRUE

Channel_n_Shortcut BOOL

*The causes of 'short circuit’ and ‘broken wire 0.3' are shown for channel 0 (equivalent applies to other
channels).
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Conversion Time

The analog signals are converted one by one down every channel. Disabling one or several channels will
shorten the entire analog-to-digital conversion cycle.

‘Filter” in this case means to compute an average when the set filter time is over.

Analog value conversion runs cyclically and is not synchronized with the receipt of EtherCAT telegrams.
The cycle consists of the analog value conversion plus transmitting the values into the EtherCAT data area.

Number of Channels Cycle Time in ms
1 32

2 65

3 97

4 129

NOTE: If you are aiming for a high sampling frequency, the PAC should do the filtering (averaging)

because it will normally have much more processing power.

Take the EtherCAT cycle into account to assess how much the values stored by the EtherCAT
master are up-to-date. The Module described in this section will accept the above times as the
ideal EtherCAT cycle setup.

Quiality of Analog Values

Best results are obtained by connecting the shield of the signal cables to operative earth.
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PACIO Counter/Enc
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Front view of the PACIO Counter/Enc Module Pinouts for Counter/Enc

The PACIO Counter/Enc Module has two identical channels. Each channel has terminals for one encoder,
four digital inputs, one digital output, and one analog output.

Technical Data

PACI0-454-01

2x A, B, Ref

5V (RS422)
Differential

Maximum 400 kHz

8

Tms

Off: -3V ... 5V

On: 15V ... 30V (EN 61131-2, type 1)
Typical sink current 5mA per input at 24V
PNP

2

2A per output
PNP

2

-10V..+10V

12 bit

EtherCAT 100 Mbit/s

ParkerEtherCATModules.xml

25x120x90 mm
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35mm DIN-Rail

ASIC ET1200

300mA

Plug 36-pole (43-026592-01)

24V DC -20% +25%

Separated from one another and versus the bus

-25°C...+70 °C

0°C...+55°C

5%...95% without dewing

IP20

Zone B

0 In_0 Digital Input 0

1 In_1 Digital Input_1

2 In_2 Digital Input 2

3 In_3 Digital Input 3

4 Out_0 Digital Output

5 A_Out+ Analog Output +

6 A_Out- Analog Output -

7.12 A+ Encoder signal A+

8 A- Encoder signal A-

9 B+ Encoder signal B+

10 B- Encoder signal B-

" Ref+ Encoder Reference +

12 Ref- Encoder Reference -

13 5VDC Encoder supply 5V (0.2A fuse)
14 ovDC Encoder supply OV

15 n.c. Not recommended for use
16 24VDC 24 VDC supply

17 ovDC 0 VDC Supply

The PACIO Counter/Enc Module has two identical channels with the same connections listed in the above
table.

The Controller and I/0 modules have been tested to comply with international electromagnetic and

emission standards. To reduce radiated emissions, ensure that there is a good earth connection to the

PAC, which can be accomplished by attaching the DIN rail to a suitable Earth ground and also utilizing

Pin-3 on the Controller DC power input connector. This connection must be made with the shortest
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possible, heavy gage wire or braided cable. Low-resistance (<0.5 ohms] continuity should be verified with
an ohmmeter for proper grounding. In addition, all communication cables should be shielded and

grounded, preferably only on one end. For information on operative earth shielding of analog wire, see the

section “Earth Grounding Guidelines.”

Status LEDs

The LED labeled "EtherCAT Run” indicates the state of the EtherCAT ASIC. The LED labeled "I0" indicates
the state of the Module inputs and outputs. The LED labeled "Power” indicates the state of the Module's

I/0 power supply.

Init Red, on Initializing, no data exchange

Pre-Op Red/green, 1:1 Pre-operational, no data exchange
Safe-Op Red/green, 3:1 Safe operation, inputs readable

Op Green, on Operational, unrestricted data exchange

Ok Green, on No error
Malfunction of Module if E-Bus LED = On
oft Inoperative if E-Bus LED = Off
Red, 2x Low voltage
Error Red, 3x Watchdog internal
Red, 4x EtherCAT watchdog control
Red 7x Configuration error (E-Bus pre-operational), number of process data
' differs from that in the Module
Defective Red, on Module defective

On

Green, on

24 VDC supply ok

Off

Off

24 VDC supply not ok

Status LEDs of the I0s
The Status LEDs of the several |0s indicate the state of the individual I/Os.

0.3 24V Green Digital Inputs
4 24V Green Digital Outputs
7,9, 11 5V Green Encoder signals A, B, Ref
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Function

The PACIO Counter/Enc Module has two identical channels. Each channel has terminals for one encoder,
four digital inputs, one digital output, and one analog output.

The documentation organizes the variables into structured groups:

Module Control/Module Status for controlling and monitoring the entire module.
Options/Control/Status/Errors for controlling and monitoring the Counter 1 & 2 resp. 2.
Set Values/Current Values for determining the Counter values of Counter 1 & 2 resp. 2.

Digital Outputs/Digital Inputs/Input Change Time Stamp/Output Delay for monitoring the state
of the digital 10s of Counter 1 & 2 resp. 2.

Principle of Control and Status

If a control bit is set (=TRUE], the module will operate the corresponding function due to the rising edge of
the bit. The Module indicates the execution of the function by setting the corresponding status bit (=TRUE).
When the control bit is reset (=FALSE], the Module will also reset the status bit (=FALSE).

NOTE: In the following example, the functions of the counter Module are described for Counter 1.
Counter 2 has corresponding functions.

Frame- or DC-Synchronous Mode

Dependent on whether Distributed Clocks (DC) are used or not, the Module adjusts itself independently on
the suitable mode of operation. The Module is pre-set to Frame synchronous mode. With the receipt of the
first DC telegram, the Module is changed over to DC-synchronous mode and maintains this mode of

operation until the module is powered down.

Frame-Synchronous Mode
The EtherCAT master sends EtherCAT frames with the output data for the Module. With the arrival of such
frame the output data are taken over and processed by the Module. The Module places its input data into

the EtherCAT frame, so that the master can receive it.

DC-Synchronous Mode

If the Module is adjusted to DC-synchronous mode, it produces interrupts according to the rules of the DC.
The EtherCAT master also sends EtherCAT frames with the output data for the Module. With the arrival of
these frames, the output data of the Module are taken over and processed only if a DC interrupt has
occurred. With the DC interrupt, the Module places its input data into a buffer, from which they are
transported with the next EtherCAT Frame to the master.

With this method, time-synchronous functions for digital inputs and digital outputs for several Modules in

one EtherCAT network are possible.
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Controlling and Watching the Entire Module

Module control is carried out with the variables from the group "Module Control.” The status of the
settings having been carried out becomes shown in the variables of the group "Module Status”.

Module Control

The Module reports faults with different "Module Status” bits. These bits are stored. They can be reset only
if the fault is not there anymore. To reset the "Module Status” bits, send a rising edge to "ResetError”.

Variable Data type Explanation

ResetError BOOL rising edge = error confirmation

Module Status

To reset, use the ResetError in the “Module Control” above.

Variable Data type Explanation
LowSupplyVoltage BOOL Low voltage

Watchdog BOOL Module internal Watchdog
EtherCAT_Error BOOL Configuration error or Timeout

Controlling/Watching Counter

The setting of the functions of the counter is carried out with the variables from the group
“Counter Options.”

The Module control is carried out with the variables from the group "Counter Control

The status of the settings is indicated in the variables of the group "Counter Status.”

NOTE: The use of the PACIO Counter/Enc Module in a variety of different applications is possible by
use of variables from the Counter Options, Counter Control, and Counter Status groups.

Counter Options

The Module offers different options for the operation of Counters. The options are set in the Module with
the help of the control bit "SetOptions_1" (see also “Counter Control”]) and then remain valid until the next
setting procedure.

1. Setthe variables for the desired configuration.

2. Set"SetOptions_1=FALSE" and then set "SetOptions_1=TRUE".
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The Module indicates the execution with "OptionsSet_1=TRUE". When "SetOptions_1" becomes FALSE
again, the Module responds with "OptionsSet_1=FALSE". This indicates that the Module is ready for the

next setting procedure.

Variable Data type Value Explanation

Enable_Compare_1 BOOL
SelectEncoder 1 BOOL
SetResolution_1 BOOL
ControlOutput_1 BOOL

OnErrorForceOutputsOff_1 | BOOL

Counter Control

Deactivate compare function
Activate compare function
A, B, Ref with detection of direction
Event counter at A 520 down
B=1up
Only if SelectEncoder=1 (Event counter)
Rising and falling edges
Only rising edges
Output_0_0 is a regular digital output
Output_0_0 is controlled by the compare function.
In case of Module error, all digital and analog outputs
continue to update.

In case of Module error, all digital and analog outputs are
forced to 0.

Enabling and disabling of counting and referencing are determined by the state of the control variables.

Set and Reset functions are activated by setting the appropriate variable.

The execution is indicated in the corresponding status variable.

If the control variable is reset, the counter Module also resets the corresponding status variable.

Variable Data type Value Explanation
SetOptions_1 BOOL 01 Activate "Counter 1 Options”
ResetReferenced 1 BOOL 0/1 Reset of status bit "Referenced_1"
ResetCompared_1 BOOL 0/1 Reset of status bit "Compared_1"
ResetCaptured_1 BOOL 0/1 Reset of status bit "Captured_1"

0 Disable counter
EnableCounter_1 BOOL

1 Enable counter

0 Disable Referencing
EnableReferencing_1 BOOL

1 Enable Referencing
SetCounter_1 BOOL 01 Set counter to preset value
SetCompare_1 BOOL 01 Set compare value register
SetPreset_1 BOOL 0/1 Set preset value register
SetMax_1 BOOL 0/1 Set maximum value register
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Counter Status

The status variables indicate the status of the counter.

Variable Data type Explanation

Counting_1 BOOL Counter is enabled

Clockwise_1 BOOL Counter counts up

CounterSet_1 BOOL Counter is set to preset value
CompareSet_1 BOOL Compare value is set

PresetSet_1 BOOL Preset value is set

MaxSet_1 BOOL Maximum value is set

OptionsSet_1 BOOL Options of counter 1 are set
OutputsOnErrorOff_1 BOOL Outputs will be switched off in case of error

Counter Errors

These variables are provided for the indication of error states:

Variable Data type Explanation
OutputsForcedOff_1 BOOL Outputs have been forced to 0 because of a Module error
Err_Reserved 1 x BOOL reserved error bits

Counter Values of Counter

Counter Set Values

The counter can be preset with different set values.

That is done by help of the variable "SetValue_1". After setting the following control bits, the contents of
"SetValue_1" will be copied in the corresponding register.

Variable Data Type Explanation

SetCounter_1 BOOL Copy "SetValue_1" to the current counter value
SetCompare_1 | BOOL Copy "SetValue_1" to the compare value register
SetPreset_1 BOOL Copy "SetValue_1" to the preset value register
SetMax_1 BOOL Copy "SetValue_1" to the maximum value register
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The current set values can be read in the variable "SelectedValue" from the “Counter current values”
group. Use the variable "Select_1",to determine which value you want to see in the variable
"SelectedValue"(see section “Counter Actual Values”).

Sets the value displayed in the variable "SelectedValue_1":
0 none
1 Compare value
2 Preset value
Select_1 UINT 3 Max value
4 Hardware Captured value
5 Counter pulses/second
6 Revolutions per minute
128 | Version info
SetValue_1 DINT \S/aetl;)er(:zelﬁiesr(\gzteaais_l?g SetCounter_1, SetCompare_1,

Counter Actual Values

These variables display the current counter value and the current set values. The set values are
represented in the variable "SelectedValue_1" [Determined by Select_1].

Counter_1 DINT Current value of counter 1
Selection of the value displayed in the variable
SelectedValue_1.
(Value of Select_1 read from the Module)
0 none
1 Compare value
2 Preset value
Selected_1 UINT
3 Max value
4 Captured value
5 Counter pulses/second
6 Revolutions per minute
128 | Version info
SelectedValue DINT Selected current value of counter 1

Version information:

e

ER ER

Explanation Version # Release Level Type code
0x2 0x00 0x00 0x53
Example
2 0 0 S
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Digital Inputs and Outputs

Counter Digital Inputs

The variables indicate the status of the digital inputs.

Counter 1 Digital Inputs

Input_0_0 BOOL Digital Input 0

Input_0_1 BOOL Digital Input 1 - Capture Input

Input_0_2 BOOL Digital Input 2

Input_0_3 BOOL Digital Input 3

In_Output_0_0 BOOL Status of Digital Output 0 (Reads the status)

Counter 2 Digital Inputs

Input_1_0 BOOL Digital Input 0

Input_1_1 BOOL Digital Input 1 - Capture Input

Input_1_2 BOOL Digital Input 2

Input_1_3 BOOL Digital Input 3

In_Output_1_0 BOOL Status of Digital Output 0 (Reads the status)

Counter Input Edge Timestamp

The variables indicate the time at which the status of the digital input has changed. The time at which the
measurement starts depends on the mode of operation. (See also Frame- or DC-Synchronous Mode on
page 111

Counter 1

Input_0_0_TS UINT Time stamp for Digital Input 0 (Hardware Triggered)

Input_0_1_TS UINT Time stamp for Digital Input 1 (Software Polled)

Input_0_2_TS UINT Time stamp for Digital Input 2 (Software Polled)

Input_0_3_TS UINT Time stamp for Digital Input 3 (Software Polled)
Counter 2

Input_1_0_TS UINT Time stamp for Digital Input 0 (Hardware Triggered)
Input_1_1_TS UINT Time stamp for Digital Input 1 (Software Polled)
Input_1_2_TS UINT Time stamp for Digital Input 2 (Software Polled)
Input_1_3_TS UINT Time stamp for Digital Input 3 (Software Polled)
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NOTE: The time stamp is metered between frame- or DC-interrupts and signal changes on the input
in ps. The value of the time stamp becomes 0xFFFF, when no signal change takes place
between two frame- or DC-interrupts.

In frame-synchronous mode: The time from the last frame-interrupt to the status change of the input is
stored in the time stamp and sent in the following frame to the EtherCAT master.

Frame-Interrupts

n n+1 n+2
A
On
Digital Input
Off >
v v v
Timestambp [n] Timestamp [n+1)
] Digital Input
_ Variable Timestamp
n+1 TRUE Timestamp (n)
n+2 FALSE Timestamp (n+1)

In DC-synchronous mode: The time from the last DC-interrupt to the status change of the input is stored
in the time stamp and sent in the following frame to the EtherCAT master.

DC-Interrupts

n Frame n+1 n+2

L l l

Digital Input

On

v

Off

A\ 4
y

A

Timestambo [nl Timestamp [n+1]
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Frame
n+1 TRUE Timestamp (n)
n+2 FALSE Timestamp (n+1)

Digital Outputs

These variables indicate the status of the digital outputs:

Counter 1

Output_0_0 BOOL Digital Output 0 (Sets the output)
Counter 2

Output_1_0 BOOL Digital Output 0 (Sets the output)

Output Set Delay

This variable defines the time when the output is set.

Counter 1

Output_0_0_Del UINT Output set delay in ps
Counter 2

Output_1_0_Del UINT Output set delay in ps

In frame-synchronous mode:

Frame-Interrupts

n n+1 n+2

Digital Output

Off

v

>
<

A\ 4
A
A4

v v v

Outout set delav [nl Outout set delav [n+1]
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Digital Output
Frame
Variable Output Set Delay

n TRUE Output set delay (n)
n+1 FALSE Output set delay (n+1)

In DC-synchronous mode:

DC-Interrupts

Frame
n+1 n+2

-]

On
Digital Output
Off >
v v v
Output set delav [nl Outout set delav [n+1]
Digital Output
Frame
Variable Output Set Delay
n TRUE Output set delay (n)
n+1 FALSE Output set delay (n+1)

Analog Outputs

These variables define the Voltage of the analog outputs. For information on Output values, see Analog
Voltage Values on page 100.

Variable Data type Explanation

AnalogOutput_1 UINT Analog Output 1

AnalogOutut_2 UINT Analog Output 2
Examples

Enable Counter

The counter is active, when the variable "EnableCounter_1"is TRUE.
Term2_EnableCounter_1:=TRUE; (*Release of the counter¥™)
Term2_Counting_1; (*TRUE, if counter is enabled*)

Term2_Clockwise_1; (*Count direction, TRUE, when up¥*)



Counter Set/Clear
Copying the contents of "SetValue_1" into the current value is executed by a rising edge to "SetCounter_1".
Execution is indicated by "CounterSet_1=TRUE". If "SetCounter_1"is reset (FALSE] again, "CounterSet_1
also becomes FALSE again.
Term2_SetValue_1l1:=diCounterValue; (*Copy a number into the source var*)
(* 0 = Clear*) and
Term2_SetCounter_1:=TRUE; (*copy to the counter current value*)

Term2_CounterSet_1; (*TRUE, if set*)

Set Compare Value

Configuration settings set in "Counter 1 Options” are activated by the rising edge of the control bit
"SetOptions_1". The successful take-over of the options is confirmed with the status bit "OptionsSet_1".
For example, set compare function.

PROGRAM Initialization

VAR
blnit: BOOL := TRUE;
Step: USINT;

END_VAR

IF blnit THEN
CASE Step OF
(*Select options, activate them by a rising edge to "Set_Options™*)
0: Term2_EnableCounter_1:=TRUE; (*Release counter®)
Term2_EnableCompare_1:=TRUE; (*Activate compare function¥*)

Term2_ControlOutput_1:=TRUE; (*Compare function controls Output*)

Term2_SetValue_1:=10000; (*Set value = 10000..%)
Term2_SetCompare_1:=TRUE; (*..use as compare value*)
Term2_SetOptions_1:=TRUE; (*Activate selected options¥™)
Step:= 1;

(* Wait for confirmations "OptionsSet™ and "CompareSet'*)
1: IF Term2_OptionsSet_1 AND Term2_CompareSet_ 1 THEN
Step:= 2;
END_IF
(* Set "Set Options™ and "SetCompare'"™ in the starting position*)
2: Term2_SetOptions_1:=FALSE;
Term2_SetCompare_1:=FALSE;
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Step:=0;
blnit:=FALSE;
END_CASE
END_IF

Set Preset Value

Copying the value of "SetValue_1" into the preset value is executed by "PresetSet_1=TRUE". If
"SetPreset_1"is reset (FALSE) again, "PresetSet_1" also becomes FALSE again.

Term2_SetValue_1:=diPresetValue; (*Copy a number into the source var¥*)
Term2_SetPreset_1:=TRUE; (*Copy to the preset value*)
Term2_PresetSet_1; (*TRUE, if set*)

Set Maximum Value

Copying the value of "SetValue_1" into the preset value is executed by "MaxSet_1=TRUE". If "SetMax_1" is
reset (FALSE] again, "MaxSet_1" also becomes FALSE again.

Term2_SetValue_1:=diMaxValue ; (*Copy a number into the source var*)
Term2_SetMax_1:=TRUE; (*Copy to the maximum value *)
Term2_MaxSet_1; (*TRUE, if set*)

Set Counter Range

The counter range is controlled by the variable SetMax_1 and SetMax_2. The default value for SetMax_1
and SetMax_2 is 2,147,483,647 and this sets the counter range from 0 to 2,147,483,647. To set the counter
range from -2,147,483,647t0 +2,147,483,647, change the SetMax_1 or SetMax_2 value to 4,294,976,294.

MaxSet_1:=2,147,483,647; (*Sets range from O to 2,147,483,647*)

MaxSet_1:= 4,294,967,294; (*Sets range from -2,147,483,647 to 2,147,483,647*)

Digital Output
The digital output can be controlled by the variable "Output_0_0" or the compare function, determined by
the variable "ControlOutput_1". The current status of the output is read from the Module and displayed in
“In_Output_0_0". See also Counter Options.
Term2_ControlOutput_1:=FALSE; (*Term2_Output_0 O controls output*)
Term2_ControlOutput_1:=TRUE; (*Compare function controls output®)

Term2_In_Output_0 O; (*Status of the output*)



Operating as A-B-Ref-Counter or Event Counter

The counter can be operated as an A, B, Ref ~Counter/Encoder or as an event counter. The selection is
made by the variable "SelectEncoder_1". See also Counter Options.

Term2_SelectEncoder_1:=FALSE; (*A, B, Ref *)
Term2_SelectEncoder_1:=TRUE; (*Event counter at A¥*)
(*B=FALSE:down, B=TRUE:up*)

Single-end Multiple Counting

This option is valid in the event counter mode only. The counter can count edges (all rising and falling
edges, i.e. Quadrature Encoder] or pulses (only the rising edges). The selection is made by the variable
"SetResolution_1". See also Counter Options.

Term2_SetResolution_1:=FALSE; (*all edges*)
Term2_SetResolution_1:=TRUE; (*Pulses™)

Referencing
The counter can be set to a preset value when a pulse occurs at the Ref input. The preset value can be 0,

but also any other 32-bit number, using SetValue_1 and SetPreset_1.

Task: An encoder with 500 Pulses provides 2000 increments per turn in the all edges mode (Quadrature).
Every Ref pulse shall set the counter to the preset value 2000. It shall be counted down to 0 within 1 turn.
The counting direction is determined by the turning direction of the encoder

PROGRAM Referencing
VAR
bInit: BOOL := TRUE;
Steplnit: USINT;
bInitReady: BOOL;
Step: USINT;
END_VAR
(*1. Initializing: Enabling of the counter and setting of the preset value*)
IF bInit THEN
CASE Steplnit OF
(*Selecting the options and setting them by a rising edge v. "Set_Options"*)
0: Term2_EnableCounter_1:=TRUE;
Term2_SetValue_1:=2000;
Term2_SetPreset_1:=TRUE;
Term2_SetOptions_1:=TRUE;
Steplnit:=1;
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(* Wait for confirmations "OptionsSet" and "PresetSet"*)
1: IF Term2_OptionsSet_1 AND Term2_PresetSet_ 1 THEN
Steplnit:=2;
END_IF
(* Reset "Set_Options" and '"'Set_Preset"*)
2: Term2_SetOptions_1:=FALSE;
Term2_SetPreset_1:=FALSE;
Steplnit:=0;
blnit:=FALSE;
bInitReady:=TRUE;
END_CASE
END_IF

(*2. Controlling the referencing*)
IF bInitReady THEN
CASE Step OF
(*Switch on the referencing mode*)
0: Term2_EnableReferencing_1:=TRUE;
Step:=1;
(* Wait for a referencing pulse®)
1: IF Term2_Referenced_1 THEN
Step:=2;
END_IF
(* Reset of the referencing message*)
2: Term2_ResetReferenced 1:=TRUE;
Step:=3;
: IF NOT Term2_Referenced_1 THEN
(* Reset ""ResetReferenced_1"*)
Term2_ResetReferenced_1:=FALSE;
(*Switch off the referencing mode *)
Term2_EnableReferencing_1:=FALSE;
Step:=0; (*Next turn the same procedure.*)
END_IF
END_CASE
END_IF



Capture

A falling edge at the Digital Input 1 can be used as trigger in order to save the current counter value
(capture]. Status bit "Captured_1" =TRUE when a capture event has occurred. You have to reset
"Captured_1" by "ResetCaptured_1" so the next capture event can be indicated.

Term2_Input_0_1; (*Status of Input 1*)

Term2_Select_1:=4; (*Copy capture register to Term2_SelectedValue_1%)
Term2_Selected_1; (* =4, if capture value in Term2_SelectedValue_1%*)
Term2_Selectedvalue_1; (*Here you can read the capture value*)
Term2_Captured_1; (*A capture event has occurred if TRUE *)

Term2_ResetCaptured_1; (*Reset of Term2_Captured_1%)

Digital Inputs (Input_0_x)
The status of the digital inputs is indicated in the variables "Input_0_x". The current counter value is saved
in the capture register when a falling edge appears at Input_0_1.

Term2_Input_0_O; (*Status of Input 0%*)
Term2_Input_0_1; (*Status of Input 1%*)
Term2_Input_0_2; (*Status of Input 2%*)
Term2_Input_0_3; (*Status of Input 3*)

Analog Outputs

The output values of the analog outputs are written into the variables "AnalogOutput _x". For Output
values, See “Analog Voltage Values” on page 100.

Term2_ AnalogOutput_1:= 16#7FFF; (* Set AnalogOutput_1 to +10V *)
Term2_ AnalogOutput_2:= 16#8000; (* Set AnalogOutput_2 to -10V *)
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PACIO PROFIBUS-DP-Slave

signal  Bxplanaton
%% PRORBUS 1 Shield Shield/functional ground
= 2 M24 not connected
oROFIBUS 3 RxD/TxD-P Receive/Transmit data - plus (B wire)
4 CNTR-P Repeater control signal (direction control), RTS signal
5 DGND Data ground (reference potential for VP)
6 VP Supply voltage - plus (P5V)
7 P24 not connected
8 RxD/TxD-N Receive/Transmit data - minus (A wire)
|| 9 CNTR-N Repeater control signal (direction control)
Pinouts for PROFIBUS
e
5585

Front view of PACIO PROFIBUS-DP-Slave Module

The PACIO PROFIBUS-DP-Slave Module is an EtherCAT/PROFIBUS-DP gateway. It accomplishes the
data transfer between an EtherCAT system and a PROFIBUS-DP system.

Technical data

PACI0-455-03

EtherCAT 100 Mbit/s
ParkerEtherCATModules.xml
PROFIBUS-DP-Slave

SPC3

D-SUB Plug 9-pole, male (not part of the Module)
Maximum 12 Mbit/s

Automatically

via EtherCAT-Variable
Park6943.GSD
25x120x90 mm

35mm DIN top hat rail
ASIC ET1200

from EtherCAT-Coupler via E-Bus-plug
210mA

Separated from one another and versus the bus

-25°C..+70°C
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0°C...+55°C

5%...95% without dewing
P20

Zone B

Terminals

The Module needs no separate 24V connector. Power is supplied to the Module through the E-Bus
connector. For information on operative earth shielding of analog wire, see “"Adding PACIO Modules” on
page 26.

Status LEDs

The LED labeled "EtherCAT Run” indicates the state of the EtherCAT ASIC. The LED labeled "PROFIBUS”
indicates the state of the Module regarding PROFIBUS.

Init Off Initializing, no data exchange

Pre-Op Off/green, 1:1 Pre-operational, no data exchange
Safe-Op Off/green, 3:1 Safe operation, inputs readable

Op Green, on Operational, unrestricted data exchange

Ok Green, on No error

Error Red, flashing Connection fault

Start, Defect Red, on Module is not initialized
Function

The Module PROFIBUS-DP-Slave is an EtherCAT/PROFIBUS-DP gateway. It accomplishes the data
transfer between an EtherCAT system and a PROFIBUS-DP system.

Data

Utilizable data will be found in four groups of input variables and four groups of output variables. For more
information, see “Configuring the Data Modules” on page 128.

InByteM1_0.. _15 USINT 16 Input data module1 Byte_0..Byte_15
InByteM2_0 .. _31 USINT 32 Input data module2 Byte_0..Byte_31
InByteM3_0 .. _47 USINT 48 Input data module3 Byte_0..Byte_47
InByteM4_0 .. _63 USINT 64 Input data module4Byte_0..Byte_63
OutByteM1_0.. _15 USINT 16 Output data module1 Byte_0..Byte_15
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OutByteM2_0 .. _31 USINT 32 Output data module2 Byte_0..Byte_31
OutByteM3_0 .. _47 USINT 48 Output data module3 Byte_0..Byte_47
OutByteM4_0 .. _63 USINT b4 Output data module4 Byte_0..Byte_63

Module Control

The Module provides no operational options but a PROFIBUS-address, which is set by the EtherCAT-
master. The Module indicates errors by different "Module state” bits. These error bits are stored. To reset
the error bits, set control bit "ResetError” to a rising edge.

Variable Data type Explanation
SetOptions BOOL Rising edge > accepts the PROFIBUS address
ResetError BOOL Rising edge - acknowledges error

SPC3 Address

The PROFIBUS-DP-Slave address is set by the following variable. The assumption of the address is
released with the rising edge of SetOption. The execution is indicated with OptionSet. The PROFIBUS DP
slave address also can be changed at runtime.

Variable Data type Explanation
Address USINT PROFIBUS-DP-Slave address

Module State

The following Module states are indicated below. To reset the messages, see “Module Control” above.

Variable Data type Explanation

Shortcut BOOL not used

Undervoltage BOOL not used

Watchdog BOOL Internal watchdog of Module
EtherCAT_Error BOOL Configuration error or watchdog control
Specific_Error BOOL not used

OptionsSet BOOL Sent by Module to acknowledge SetOptions

Module-Specific Messages

Apart from the Module error messages, there is a set of messages containing details about the current
state of the Module.

Variable Data type Explanation
ProfibusRunning BOOL PROFIBUS runs
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Configuring the Data Modules
For the configuration of the EtherCAT and the PROFIBUS, the appropriate configuration files are needed.

These are:

ParkerEtherCATModules.xml for EtherCAT
Park6943.GSD for PROFIBUS

Number and size of the data Modules are configurable. The relationship of input data and output data is
always thereby 1:1. Select the desired data Modules in the respective Configurator tools.

NOTE: Make sure that configuring on the EtherCAT side and the PROFIBUS side must be
implemented identically.

PROFIBUS

To configure the PROFIBUS you need Park6943.GSD. This is to be imported into the PROFIBUS-master
configurator.

Four Modules with a maximum data area length of 160 bytes for each direction can be selected. The
individual Modules are consistent for itself. The Module provides the following Module-specific diagnosis
data "Ext_Diag_Data".

Octet Value Meaning

1.4 Standard diagnosis

5 0x43

¢ 0x69 Standard diagnosis: Module Id.# 6943
7 3 3 (1+2) Byte extended Diagnose

0 EtherCAT is running
; 6 EtherCAT Error
0x11 Revision 1
? 0x12 Revision 2 (with DP-address change)
EtherCAT

For EtherCAT configuration, import the file ParkerEtherCATModules.xml into the PAC320 master
configurator. See also Chapter 4: System Set-up and Configuration.

NOTE: Online-configuration (Scan Boxes = Reading of the configuration data from the connected
EtherCAT devices) is not possible because of the large amount of data.
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For the configuration of the EtherCAT, appropriate PDOs are available.

Index Input variable Index Output variable

0x1601 Module Control 0x1A01 Module Status

0x1602 Module Specific Messages 0x1A02 SPC3address_Adress

0x1603 Profibusdata_InByteM1_0._15 0x1A03 Profibusdata_OutByteM1_0._15
0x1604 Profibusdata_InByteM2_0. _31 0x1A04 Profibusdata_OutByteM2_0. _31

0x1605 Profibusdata_InByteM3_0. _47 0x1A05 Profibusdata_OutByteM3_0. _47
0x1606 Profibusdata_InByteM4_0._63 0x1A06 Profibusdata_OutByteM4_0 . _63

Selection of the PROFIBUS Address

The PROFIBUS address is written into the variable "Address” of the PLC program and transmitted as PDO
1602 to the PROFIBUS-DP-Slave Module.

With the setting of the bit "SetOptions”, the assumption of the address in the Module becomes released.
The Module acknowledges the assumption of the address by setting of "OptionsSet™.

After receipt of a valid PROFIBUS address, the Module initializes the PROFIBUS. If a master accesses the
Module over the PROFIBUS and transfers a valid configuration, the professional bus is functional. This is
indicated by the bit "ProfibusRunning”.

Only then data exchange EtherCAT <- -> PROFIBUS is possible.

Since revision 2, the address change at runtime is possible. The connection with the PROFIBUS master
will be cut for a short time, but the master will rebuild the connection to the new address by its GAP
update. The status of the connection is shown in "ProfibusRunning”.

Example:

Setting of usiDP_Address as DP-Slave address
(* Start (Single action) *)
Term2_Address:=usiDP_Adresse; (* Copying the DP-Slave address *)
Term2_SetOptions_Byte.0:=TRUE; (* Start of the address setting *)

(* Controlling*)
IF Term2_SetOptions_Byte.O=TRUE THEN
IF Term2_Shortcut_Byte.7=TRUE THEN (* Wait for confirmation *)
Term2_SetOptions_Byte.0=FALSE; (* Reset¥*)
END_IF
END_IF
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PROFIBUS example with Siemens S7

This document outlines the procedure for configuring ProfiBus communication from PAC to a Siemens S7
processor capable of communicating this protocol. This particular configuration demonstrates this using
the Siemens CPU 315-2 PN/DP 6ES7 315-2EH13-0AB0 / V2.6 processor and STEP 7 vb.4 SP5 software.

STEP 7 Software

1. Open the STEP 7 software, select ‘File’, 'New' and enter a name for the project.

2. Right-click on the name and select ‘Insert New Object’. Choose ‘SIMATIC 300 Station’.

Note: You may rename the default names used for portions of this project.

3. Inthe left pane, left-click on the newly added branch. In the right pane, double click on "Hardware".

4. In the new windows opened, open the branches in the right pane to find the Simatic 300 / Rack 300/
Rail and add it to the project by double-clicking it. You will now have a grid to configure your processor.

5. Configure the processor to match your particular type/model. Configuration for the type used in this

project is shown below.

¥ B [

¥ B2 Hw Config - [DP Master (Configuration) -- $7315_DP_PN to PAC PBus]

@l station Edit Insert PLC View Options ‘indow Help -8 %
D8 S| ke dda MO RN
Ethermet[1): PROFINET-0-5pstem [100] »~ 2 0l x|
= Find ’— )
: PS 307 54 » . ]—LI
o B s Profie:  [Standard
X7 MELDP . | [+ BEFROFIBUS DF
PROFIBUS(T ) DP master spstern (1]
| A - 22 PROFIBUS-FA
X271 [ Port w22 PROFINET 10
3 &3 FROFIE = Gl SIMATIC 300
4 = SIMATIC 400
5 -] SIMATIC PC Based Contral 3004400
B -3, SIMATIC PC Station
7
0 e

£

|

!Izl O UR

Siot| [ Moduie T Firware | MPI addiess | | address | 0 addiess | Comment

2 |[# CPU 315-2 PN/DP

EZalr| s

s [ e e

Al A s A

3

4

o)

]

7

8

El

10

il
PROFIEUS-DP slaves for SIMATIC 57, _¥1|
M7, and C7 (distributed 1ack] i

Press FL o get Help,
Press F1 to get Help. [TCPJIP - Intel{R) 82566MM Gigab..,
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6. Select the X1 Port. Configure the X1 port to Address 2.
7. From the X1 port, Right-click and add the ProfiBus DP Master System to the project.
8. Double-click the ProfiBus network properties and set the Master System # to 1.

9. You will need to add the Parker GSD file for ProfiBus communication. Use the Option ‘Install GSD File’
to load this.

- 3% PROFIEUS DP
—1-[_] Additional Field Devices

+- ] Switching Devices

+-] 140

=[] Gateway
+- AS
+1-(] Kuhnke
—1-(Z1 Parker

= E FROFIBUS DP-Slave Module

[ Univerzal module

[d 16 Bute D ata indout
[ 22 Byte Data indout
[d 42 Byte Data indout
[d 64 Byte Data indout

10. Right click on the ProfiBus network and insert the loaded GSD file.
11. Double-click and configure the ProfiBus node of this component to be station # 3.

12. In the right pane expand the ProfiBus Module to display the 16 Byte Data In/Out branch and add this to
the project.

13. Configure as shown below:

- :| [3) PROFIBUS DP-Slave Module

St @ DPID ... | Order Murnber / Designation | Address [ Address Carmment
32 16 Byte Data indout

.E Address | Symbol Display format | Status value | Modify value
n |F‘IEI 296 §'FROMPAC! HE
PGB 256 "TOPAC! HEX

15. Save the project and download it to the processor.

PAC Software

1. In this example, PAC has been configured with the device ‘PACIO ProfiBus Slave Module’ as shown. You
will now add the following program code to the project and reference it with an associated task:



PACIO MODULES

Devices >~ % x| ‘|5 pc_pre x
=5 PACProfibus Test (=] 1 PROGRAM FLC_FRG
= @l Device (PAC320-CXX2K-XX) =z VAR
= &l PLC Logic 3 BOOL1: INT;
= n Application 4 BOOLZ: INT;
m Library Manager 5 stat.inr.maddr:ess +INT:
PLC_PRG (PRG) & EEI’.(?FL’.anS :BOOL:=FLL3E;
. ) 7 OpticonsSet :BOOL:=FRL3E;
= Symbal configuration bFirstRun :BOOL:=TRUE:
@ Task Configuration 5 resetError :BOOL:
=-g¥ EtherCAT_Master 10, END VAR
" EtherCAT Master EtherCAT Task 4 M
-$ MainTask 1 (* Profibus Options #)
H PLC_PRG z stationRddress := 3;
A SoftMotion General Axis Pool 3 setlptions := TRUE;
4[] EtherCAT Master (PAC320 EtherCAT Master) 4| tesetEeror := IRUE:
5
3 Bonoll := Booll + 1;
= 7 IF Booll = 100 THEW
a Booll := 1;
g END IF
10 -
11 (* Setting Profibus Options *)
- 1z IF (Cpticns3et = TRUE AND bFirstRun = TRUE) THEN
13 setOptions := FAL3E;
14 bFirstRun := FALSE;
15 Booll :=5;
1% Bool2 =5y
17 END_IF

2. After adding the device and code to the project, you will configure the 10 map as displayed:

Devices - I

|5 PcPrRG (7] PACIO_Profibus_Slave_Module X |

=-5) PAC Profibus Test

[ Slave [ Process Data | ™ EtherCAT /0 Mapping | status | @) Informason

=l Device (PAC320-CXX2X-XX)

: Channels
=20 PLC Logic
= o Application Variable Mapping  Channel Address Type Unit Description
M Liorary Manager ] EtherCAT_Error %IX0.3 BIT EtherCAT_Error
PLC_PRG (PRG) o ] Err_Reservedd %IX0.4 BIT Err_Reservedd
B8 ol configuration ] Specific_Error %IX0.5 BIT Spedfic_Errar
= (@ Task Configuration 4 Err_Reserved1 %IX0.6 BIT Err_Reservedl
= 5% EtherCAT Master 4 application. PLC_PRG.OptionsSet T OptionsSet ETHET BIT OptiensSet
] EtherCAT_Master EtherCAT Task k] ProfibusRunning %X 1.0 BIT ProfibusRunning
= @ MainTask 4 StateReservedl IN1. 1 BIT StateReservedl
8 PLC_PRG b StateReserved? RIN1.2 BIT StateReserved2
% softMotion General Axis Pool b StateReserved3 %IX13 BIT StateReserved3
= m EtherCAT_Master (PAC320 EtherCAT Master) B StateReserved4 IX1.4 BIT StateReserved4d
= - PAC320_BusCoupler (PAC320 BusCoupler) ] StateReservedS %4I%1.5 BIT StateReserveds
[ PACIO_Profibus_Slave_Module (PROFIBUS DP-Slave Module (PACT | |~ % StateReserveds %IX1.6 BIT StateReserveds
[ StateReserved? %IX1.7 BIT StateReserved?
+-*p Application PLC_PRG.BOCL2 " InByteM1_0 2uR2 USINT InByteM1_0
ot InByteM1_1 %IB3 USINT InByteM1_1
o4 InByteM1_2 lB4 USINT InByteM1_2
) InByteM1_3 EAGH USINT InByteM1_3
+ b InByteM1_4 *+IE6 USINT InByteM1_4

Reset mapping Always update variables: |Use parent device setting
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- T roLALL s s e
*% Application.PLC_PRG.OptionsSet " OptionsSet SoheeF BIT OptionsSet
k) ProfibusRunning SRlX 1.0 BIT ProfibusRunning
k) StateReservedl 2el¥1, 1 BIT StateReservedl
A StateReserved? 2LIX1.2 BIT StateReserved2
A StateReserved3 %IX1.3 BIT StateReserved3
Ay StateReserved4 SelX 1.4 BIT StateReserved4
k) StateReservedS 2ul¥1.5 BIT StateReserveds
k) StateReserveds 2LIX1.6 BIT StateReserveds
A StateReserved? %LIX1.7 BIT StateReserved?

e Application.PLC_PRG.BOOL2 q@ InByteM1_0 ] USINT InByteM1_0

] InByteM1_1 %IB3 LISINT InByteM1_1

+ 4 InByteM1_2 aIR4 USINT InByteM1_2

4 InByteM1_3 94LIB5 USINT InByteM1_3

. 4 InByteM1_4 %IB5 USINT InByteM1_4

1 InByteM1_5 %IB7 USINT InByteM1_5

+ 4 InByteM1i_g 3IB8 USINT InByteM1_6

+. 4y InByteM1 7 o189 USINT InByteM1 7

3. Download the project to the PAC and enter RUN mode.

4. You should now be able to monitor data being produced by the PAC by monitoring data in the STEP 7
software.



PACIO MODULES

PACIO Extender 2 Port

H —s
Extender

O EtherCAT

O Out1

= Out2

I
Out1

i

I
Out2

I

il

—_raciodoocz

s A et |
coc

Front view of the PACIO Extender 2 Port Module

The purpose of the PACIO Extender 2 Port Module is the extension of a PACIO block.

Technical Data

PACIO-400-02

ASIC ET1200

100Mbit/s

CAT5

Maximum 100m (328 feet)
2 x RJ45

via E-Bus

160mA for Out1/ 210 mA for Out1+0ut2

Terminals

Supply to the Module: via E-Bus

ouT1 RJ45-Socket Output port (to the next EtherCAT-device)
0uUT2 RJ45-Socket Output port (to the next EtherCAT-device)
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Status LEDs

The LED labeled "EtherCAT Run” indicates the state of the EtherCAT ASIC. The "Out2” and "Out1” LEDs
indicate the physical state of the Ethernet ports to which they are allocated.

“EtherCAT Run” LED ‘

Init Off Initializing, no data exchange

Pre-Op Off/green, 1:1 Pre-operational, no data exchange
Safe-Op Off/green, 3:1 Safe operation, inputs readable

Op Green, on Operational, unrestricted data exchange

“In” LED, “Out” LED

No connected Off No Ethernet connection

Connected Green, on Connected to Ethernet

Traffic Green, flashing Exchanging telegrams
Function

The Extender Module changes the transmitting physics of LVDS (E-Bus) on a twisted pair. The Module is
usually arranged at the end of the block (but this not required). In addition, the Extender Module can be
used in an arbitrary place behind the bus coupler. Thus EtherCAT Slaves can also be connected in star
topology. Standard hubs and switches are not recommended to be used for the EtherCAT network. If you
need to have a star topology, it is recommended to use the Extender module.

PAC with /O Modules PACIO Bus coupler with I/O modules

Extender Module Bus Coupler

Diagram of how to use the Extender Module with the Bus Coupler for additional PACIO modules

CAUTION: Always use the appropriate XML file to review for the EtherCAT
configuration.

The Extender 2-port Module has four ports. The name 2-port Module was chosen because of the two
standard, 100 base TX (OUT1, OUT2) RJ45 connections. Another two ports are covered by the E-Bus.



PACIO MODULES

The sequence in which the connections are operated is important to the configuration {which way the
EtherCAT frame runs).

- ___

A__| 4
HS e Port A E-Bus In 1
D ow2 Port B Out 2 3
Port C E-Bus Out 4

Out1 41D
[E: Port D Out 1 2

PACIO-400-02

= =52
s [
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PACIO Power Distribution 2 x 16
L]

Supply 2x16

OMNI®
eNI®
eMINE
eMNIe
elI®
eIME
eMINe
eNI®
eMIINE
eune
eMI®
eMNI®
eIME
o] oG
L0 eMo|14 —

L1L2 — 15 |oMODe|15 —
ERERENG] (©JIn[Elfo)]
PACIO-411-00 o D:”:D@

=== L1 L1 L2 L2

)

=]
-
CQOWONOOTNAWNAO

- e b =
SRl22ve~NourwNao

-
AN =

-
N

rr
-
-
N

_I

1

The PACIO Power Distribution 2 x 16 Module includes 2-wire or 3-wire terminals for digital /0 Modules.

Technical data PACIO Power Distribution 2 x 16

Part number PACI0-411-00

Connector potential Plug 36-pole (43-026592-01)

E-Bus load none
TERMINALS

The PACIO Power Distribution 2 x 16 Module has two separate potential lines. The Module distributes the
potential (optional 0 VDC or 24 VDC]) attached at the pins L1 or L2 on the pins 0 to 15 of the same row.

The E-Bus is passed on from the previous Module to the next Module.

STATUS LEDS

The PACIO Power Distribution 2 x 16 Module has no Status LEDs.



PACIO MODULES

PACIO Shield Connection Terminal Block

<—19,5— <~—17—>

—14 —+

PACIO Shield 14 mm PACIO Shield 2x8mm 14mm Clamp

The PACIO Shield Connection Terminal Block consists of the shield clamp, the clamp holder, two
screws M3x5, two washers, and two spring washers.

PACIO Shield Connection Terminal Block 2x8mm
PACI0-412-01

2 pieces

PACIO Shield Connection Terminal Block 14mm
PACI0-412-02

1 piece

Installation

Fasten the clamp holder by using the washers and spring washers on the housing of the PACIO Module.
Use the tapped holes on the front side. They are provided for it.

Shield Terminal Block Example

I
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Function
The shield connection terminal block makes it easy to apply the cable shield directly to any PACIO Module.
These shield connections are useful in grounding the I/0 wiring cable shields to Earth ground for EMI

noise suppression.

A CAUTION: Ensure that the mounting rail has a suitable earth connection. For more
information, see the chapter “Installation Guidelines.”

on the 1/0 cable can possibly unseat the PACIO Module from the DIN rail

f CAUTION: Do not use the Shield Connection Terminal as a strain relief. A strong pull
and damage adjacent modules and E-Bus communications.



PACIO Connections to Parker Sensors

This section shows wiring diagrams for common Parker Sensor to PACIO Modules. Typically you should
wire your home and limit sensors to your EtherCAT drive. But if your application requires these sensors to
be connected to the PAC, use the following diagrams.

PAC with P8S sensors

T CIno)
——=1|@OIG
EII®
P8S-_N__ NPN NO MM e
P8S- M__ NPN NC OUI®

eIOe
WIRE COLOR e MM®

| 1-158ame as 0 |© MM G
oM e
Black Signal MM e
BLUE . ONIEIEO
oM e
oMM e
e e
24VDC ——=15 (MM E
+ * —— L+
- . AL |e00®

DI DO

Brown +

H0 MG
— —=1 000 E
——==2 |© MM ©
eMMe
P8S-_ P__ PNP NO MM eE
P8S-_Q__ PNP NC OLN©

eMm®e
WIRE COLOR eMMe

1-158ame as 0 (@[T
(©)In|RIE)]
Black Signal MM e
- eoMMe

BLUE Yl
eMNMe
eOINe

24VDC — =15 pMIMe
+ + =L+eoMle
- - P—alL-|jelle

DI DO

Brown + ]

The above connections apply to both the P8S and P8S Mini-Global Sensors, shown on the next two pages.
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P8S Global Drop-In Solid State Sensors

TVPB i El6Ctronic
Output FURCHON ...cococivcssnansessscecsisinennns NOrMally Open
Switching Output ...... ... PNP/NPN
Operating Voltage .... 10 - 30VDC
Continuous Current ...... . 200 mA max
Response Sensitivity ... o 2.8 mT min,
Switching Frequency..... 5 KHz

Power Consumption ... .10 mA max
Voltage DIop ......cccevvvesivsmnim ...2VDC max
Ripple ..o .. 10% of Operafing Voltage
Hysteresis .. . 1.5 mm max.
Repeatability ...........cc e ..0.1 mm max.
EMC ....EN B0 947-5-2

Short-circuit Proteetion.............c.
Power-up Pulse Suppression .
Reverse Polarity Protection
Enclosure Rating...............
Shock and Vibration Stress.....
Operating Temperalure Range
Housing Material ................
Conneclor Cable

. IPBT

.30g, 11 ms, 10to 55 Hz, 1 mm
+.<25°C 10 475°C (-13°F lo 167°F)
... PA 12, Black

e PNC

e

Flying lead or 8 mm connector (shown)

Wire Function

Brown Operating voltage (+VDC)

Black  Output signal (N.O.)

Blue -VDC

(0,11, 1T (o] S——————————— o § | 1+ -7 o o 1 BT
-XX PART# NPN/PNP N.O./N.C. CABLE
003-3743-01 P8S-GNSHX NPN N.O. 0.2M with M8
P8S-GNCHX NPN N.O. 0.2M with M8
003-3743-02 P8S-GPSHX PNP N.O. 0.2M with M8
P8S-GPCHX PNP N.O. 0.2M with M8
003-3743-03 P8S-GMSHX NPN N.C. 0.2M with M8
P8S-GMCHX | NPN N.C. 0.2M with M8
003-3743-04 P8S-GQSHX PNP N.C. 0.2M with M8
P8S-GQCHX PNP N.C. 0.2M with M8
003-3743-05 P8S-GNFLX NPN N.O. 3.0M FLY LEADS
P8S-GNFAX NPN N.O. 3.0M FLY LEADS
003-3743-06 P8S-GPFLX PNP N.O. 3.0M FLY LEADS
P8S-GPFAX PNP N.O. 3.0M FLY LEADS
003-3743-07 P8S-GMFLX NPN N.C. 3.0M FLY LEADS
P8S-GMFAX NPN N.C. 3.0M FLY LEADS
003-3743-08 P8S-GQFLX PNP N.C. 3.0M FLY LEADS
P8S-GQFAX PNP N.C. 3.0M FLY LEADS
003-3743-13 P8S-TMAOX N/A N/A MOUNTING BRACKET
PART# Description
003-2918-01 Extension Cable, 5m cable, M8 connector, flying lead, PVC jacket
003-2918-02 Extension Cable, 10m cable, M8 connector, flying lead, PVC jacket
003-2918-03 Extension Cable, 20m cable, M8 connector, flying lead, PVC jacket




P8S Mini-Global Drop-In Solid State Sensors

OPERATING VOLTAGE. .....eeeeeeeerrmeennes 10-30vDC
CONTINUOQOUS CURRENT....covemeetiemraans <70mA ( E
RESPONSE SENSITIVITY..c..ivvveeriiananns <48 GAUSS
SWITCHING FREQUENCY........cceriernnn 1000HZ
POWER CONSUMPTION.....cuvteeeeremneens <8mA WITHOUT LOAD
VOLTAGE DROP ..vcveevveerreesremmeneernnnnn 2.5 VDC
RIPPLE... rermrarssns e sems e sennnnes 10%0 OPERATING VOLTAGE
HYSTERESIS e < L5 GAUSS
REPEATABIL[TL]TY ........................... +/- 0.1MM
EMC... veeersenne.EN 60 947-5-2
SHORT CIRCU]T PROTECT.[ON .......... YES
POWER UP PULSE SUPPRESSION....... NO
REVERSE POLARITY PROTECTION....YES
ENCLOSURE RATING... remrenenrelPB7
OPERATING TEMP... wennnnennnnm25°CTO +75°C
CONNECTOR CABLEPUR 3 X 0.09mm~2 ‘ =00
CONNECTOR...ccccreeveneniicniivcerinnnen . PUR CABLE W 8MM CONNECTOR \ - -
. _
Wiring connection t;;%j_%___.m
14 ‘
. Pin Wire Function (36)
1 Brown +VDC
! "//:_?‘\ 3 4 Black NO
%
3 Blue -VDC
NPN bn 1
F— —= e+

@ 1o 4 oy be
oo o 3y

PNP

bn 1_) .

@i“—_)—: oc
bu 3 —l
- -

oo

-XX PARTH# NPN/PNP N.O./N.C. CABLE
003-4475-01 P8S-MQFLX PNP N.C. 3.0M FLY LEADS
P8S-MQFLY PNP N.C. 3.0M FLY LEADS
003-4475-02 P8S-MQSHX PNP N.C. 0.3M with M8
P8S-MQCHY | PNP N.C. 0.3M with M8
003-4475-03 P8S-MMFLX NPN N.C. 3.0M FLY LEADS
P8S-MMEFLY NPN N.C. 3.0M FLY LEADS
003-4475-04 P8S-MMSHX NPN N.C. 0.3M with M8
P8S-MMCHY | NPN N.C. 0.3M with M8
003-4475-05 P8S-MPFLX PNP N.O. 3.0M FLY LEADS
P8S-MPFLY PNP N.O. 3.0M FLY LEADS
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003-4475-06 P8S-MPSHX PNP N.O. 0.3M with M8
P8S-MPCHY PNP N.O. 0.3M with M8

003-4475-07 P8S-MNFLX NPN N.O. 3.0M FLY LEADS
P8S-MNFLY NPN N.O. 3.0M FLY LEADS

003-4475-08 P8S-MNSHX NPN N.O. 0.3M with M8
P8S-MNCHY NPN N.O. 0.3M with M8




PAC with 400XR series
Home or Limit Sensor

End of Travel and Home Sensors for the 400XR series  Input Power 5-30WDC, 20mA
are available in a variety of styles. The sensors can be

ordered as part of the table or as separate components Output 100mé max

with the associated mounting hardwara or in an Wire Color  (+) Supply: Brown
enclosed sensor pack. A § meter "hi-flex™ extension Coda (-] Supply: Blua
cable (Part No. 003-2918-01) is available for use with NO Output: Black
the 401XR thru 406XR models having the locking NC Output: Whita
connector option.

+ NPN (Sinking) or PNP {Sourcing)
= Normally Closed (N.C.) or Nomally Open (N.C.)
= Flying Leads or Lacking Connector

Part No.** F
Order Switch . Cable Connector
{Includes Logic :
S Mourting Bracket) Type Length Option
HZ or L2 006-1639-01 N.C. Sinking 20m Flying Leads
H3or L3 006-1639-02 N.O. Sinking 20m Flying Leads
H4 or L4 00G-1639-03 M.C. | Sourcing | 20m Flying Leads
H5 or L5 006-1639-04 MO | Sourcing | 20m Flying Leads Taret
HE& or LB 00G-1639-09 N.C. Sinking | 150 mm | Locking Connector 3 _@b
H7 or L7 00G-1639-08 N.O. Sinking | 150 mm | Locking Connector iy — =
HEor L8|  006-1635-11 N.C. | Sourcing | 150 mm | Locking Connector ﬁ_{ Bretd
HSor L9 00G-1639-10 MO, | Sowrcing | 150 mm | Locking Connector sl - 310 -=
* Applies to A01XR thru 406XR models, **Zansortriggers (tangets) ordered separately, Senaor | Emcest D2l
A12KR medels have limits and hormes intemally
mourked with a connector termination,
L2 (006-1639-01)
NPN N.C.
WIRE COLOR 24VDC
Brown + + +
Black NO Signal 4 - -
White NO Signal 1
BLUE - — =2 % %% %
L2 (006-1639-01) H2 eMDI®
mm
NPN N.C. %mm %
WIRE COLOR oMo
Brown + i %%%%
White NO Signal eIIE
BLUE - — eMIINE
oMo
H3 (006-1639-02) eMIMeE
NPN N.O. oY
WIRE COLOR ——==15 (@M O
Brown + — —HlL+00T O
- ——— A L-
Black NO Signal L- o0le
White NO Signal DI Do
BLUE - —
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L4 (006-1639-03)

24\

/DC

M0

1

PNP N.C.
WIRE COLOR
Brown +
Black NO Signal
White NO Signal
BLUE
L4 (006-1639-03)
PNP N.C.
WIRE COLOR
Brown +
Black NO Signal
White NO Signal
BLUE -
L4 (006-1639-04)
PNP N.O.
WIRE COLOR
Brown +
Black NO Signal
White NO Signal
BLUE -

2

1-15 Same as 0

——==15

L+

—— A L-

eIe
eDNIe
eMe
eMOe,
eoMIe
eMIe
eOOIe
OO e
eMIe
eoMIe
eMIe
eDOIe
eMe
eMOe
eMe
eMIe
eOOe
MM

DI Do



PAC with 400LXR

Limit and Home Sensor Specifications

Home Sensor
None-Free Travel (only)

M.C. Current Sinking

MO Current Sinking

M.C. Current Sourcing .......

M.O. Current Sourcing.......
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Description Specification
Input Power +50 +24 VDC 60 mA (20 mA per sensor) Limit Sensor
Output Output form is selectable with product: Mone-Free Travel (only ..... L1
Normally Closed Current Sinking
Normally Open Current Sinking M. Current Sinking .. L2
Normally Closed Current Sourcing Lo
Ncrma”y Open Current Sﬂurcing N ':] 5 {:LI |'|"E"|-It Sln kln g .........
All types Sink or Source maximum of 50 mA N.C. Current Sc:urn:ing ....... L4
Repeatability Limits: +/- 10 microns (unidirectional)
Home: See Z channel specifications MO, Current Sou I'Gil'lg _______
006-1742-xx 24VDC
LIMIT CABLE - FLY LEAD + +
CMo02, CM03, CM10, CM11 N _
Function Color
Ground Black
+5 to +24 DC RED
M0 ©MMNG
+End of travel ORANGE +—| M1 |e0OIe
-End of travel BLUE -}J M2 oM
Home GREEN 4 % %% %
eMNINe
eII®
eUI®
1-1568Sameas 0 |G MM G
eONONe
eMNINe
eMNINe
eINING
eII®
eMOe
——==15 (MM E
————Hl L+ eMINe
HL- oMTo
DI DO



PAC with SMH sensors

Hall Effect Sensors

Two types of Hall effect sensors are available for use with
ET Series and ER Series actuators. The normally open
sensor is typically used for mid-position sensing, such as
homing applications. The normally closed sensor is
generally used to indicate over-travel at the end of the

stroke, and is used in a safety circuit to prevent damage to

components caused by over-travel,

PNP Wiring Connection
(BRCWN)

- 1
SWITCH (BLACK)
(BLUE) —|—_

NPN Wiring Connection

DG 5 - 24y

(BROWN)
- 1
i DG 5-24V
swiTcH | BLACK
(BLUE) T_

Mete: End of travel sensors do not reduce available
stroke.

ZETAG104 controls use NPM sensors for Horme and
End-cf-Trawel.

SMH-1N

NPN NO

WIRE COLOR

Brown *

Black Signal

Specifications

Type: Solid State Type (PNP or NPN)
Switching Logic: Mormally Open or Normally Closed
Supply Voltage Range: 5-24VDC

Manc. Switch Current: 150 mA

Currant Consumption:

7 mAat 12VDC, 14 mA at 24 VDC

Switching Besponse: 500 Hz Maximum

Rasidual Voltage: 0.8V Maximum (150 maAj
Leakage Cumrent: 10 wA Maximum

Insulation Resistance: 100 M Ohm min.

Min. Current for LED: 1mA

Operating Temperature: -10% to BE°C (147 to 185°F)*"

Lead Termination 1500 rmm (G0 in) or

150 rmm (6 in) with connector

Industrial Protection: IP&ET

Shock Resistance: 50 g's, 490 m/sec?

Basic Connection Diagram (PNP and NPN)

— = Brown: DC Voltage (5-24 VDC)
Black: Limit Input
Blue: Ground

aaaee—— [N OlIN[EI[O)
——=1 000G
——=2 ©MME

©
1-158ame as 0 |® IO

BLUE -

SMH-1P

PNP N.O.

WIRE COLOR

Brown +

Black Signal

24vDC — =15|eOm®

1-15 Same as 0

BLUE -

=15
+ + L+







CHAPTER 5:
Communication Interfaces (Optional)




COMMUNICATIONS MODULES

Ethernet/IP Overview

The PAC can be ordered with and optional Ethernet/IP option. With this option the PAC can be configured
to act as an Adapter and can produce (broadcast) tags that can be consumed (received) by a Rockwell
ControlLogix® or CompactLogix™ PLC.

To produce tags, create a project using Parker Automation Manager

1. Open the Parker Automation Manager software, select ‘File’, 'New Project” and ‘Standard project’.
Choose OK.

2. Select the appropriate Device for use with the PAC. [PAC320-MXX2X-XX or PAC320-CXX2X-XX or
PAC320-PXX2X-XX] and select Structured Text (ST) for the 'PLC_PRG " option.

3. Choose OK
4. Right-click on 'PLC_PRG’ (PRG) and select Properties.
5. Rename 'PLC_PRG’ to ‘ProducedVars'’

Note: Tags being produced to be made available to the PLC MUST be in an object such as a Persistent
Variables list, Global Variable List or POU and MUST be named '‘ProducedVars'. Additionally, your PAM
project can have only one object named ‘ProducedVars'.

6. You will also need to rename the reference to 'PLC_PRG’ in the Main Task Branch. Rename this to

ProducedVars.
| Devices ~ 0 X
=) PAC Froject 1 (=]
= -l Device (PAC320-CIX -
=Bl PLE Logic

- u Application
’ﬁ] Library Manager
ProducedVars (PRG)
. 8 symbol configuration
i @ Task Configuration
= EtherCAT Master
- 18] EtherCAT_Master EtherCAT Task
—$ MainTask

""" @ Producedvars
' - "W SoftMotion General Axis Pool

=l - ﬂj EtherCAT _Master (PAC320 EtherCAT Master)
“ ] PaAC320_BusCoupler (PAC320 BusCoupler)

7. Double-click ProducedVars (PRG) in the tree.

8. Enter the following text into the Declarations section of this POU.

PROGRAM ProducedVars
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VAR
ControllLogix: DINT;
END_VAR
9. Enter the following text into the Program section of this POU.

IF ControlLogix < 200 THEN
ControllLogix : = ControlLogix + 1;
ELSE
ControllLogix : = 0;
END_IF
10. Double-click on Symbol configuration to open the symbol configuration worksheet.

11. At this point, you will select ‘Build” from the upper menu bar. Choose ‘Build

12. You will see a branch titled ‘ProducedVars’. Expand that location and select the ControlLogix variable
listed as shown below. In order to expose a tag, the check box needs to be checked for each of these tags.

Symbols Access Rights  Maximal — Attribute Type Wembers  Comment
+-[7] [E] taconfig_slebas
=[] [g] Producedvars
/| # Controllogix | iy Ty ST
+-[7] {} IoDreEthercatLib

13. Provided you have no errors, select ‘File’, ‘Save Project As..." and name the project ‘My Project’.

14. Download your project to the PAC controller.

Studio 5000 Configuration

1. Open Studio 5000 Software, select "New Project” and enter a name for the project. (Example:
ENIP_to_L75)

2. Under the ControlLogix 5570 Series, select 1756-L75. Configure a new controller as displayed below:
© New Project sSaW = B

Logix Search ®

I Compactlogin™ 5370 Contraller I

f 4 Contrellogix® 5570 Contreller

1756-171 Cantrallogix® 5570 Controller
1756-L72 Contrallagix® 5570 Contraller I
1756-L73 Cantrollogix® 5570 Controller
17565-L74 Contrallogix® 5570 Controller |
| 1756-L75 Controllogix® 5570 Controller
RSLogix™ Emulate 5000 Controller

I SoftLogin™ 5800 Controller

Name: ENIP_to L75

|| Location:  Calsers\Parker\Documents v | Browse. |

3. Select "Next"
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4. Enter Chassis size. For this particular example, a 7-slot chassis is chosen and the processor is located
in Slot 0.

o . m——- =

roller)

* Chassis: [1?56-.'3.? 7-8hot Controllogix Chassis -
A St 0o - |
Security Authority: [Nn Protection . |

LIse only the selected Secunty Authonty for authenbcation and
authorization

Description:

|| Enakile redundancy

I T T T

5. Choose "Finish”

6. In the tree, right-click on I/0 Configuration and choose New Module. Choose as shown. This will
represent the network module you are communicating with from the PLC. For this example, you will
select the 1756-ENBT module.

Controller Organizer =

£ Controller EMIP_to_L75
i - Controller Tags
23 Controller Fault Handler

_—

¢ 3 Power-Up Handler
-5 Tasks
{558 MainTask
Iil -:iu kainProgram
{ -3 Unscheduled Programs
£+ Metion Groups
i L0 Ungrouped fxes

(22 Add-On Ind [ e Miaduien |
-5 Data Types -
T |:E User-0 Discover Madules...
i cer-De
0O Swmings | 8 o Ctels X
| F g .:d':;-:f]" Ep) Copy Crl+ C
S redefir -
| A Past Chrls¥
L Madule B Paste '
:; Trends Print b
a.

=83 1756 Backplane, 1756-A7
. [fa [0]1736-L75 EMIP_to_L75
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|| | Cataleg | Module Discavery | Favaries |

| Erder Search Texd for Mooule Tipe.. Clear Filters Hide Filiers &
) Modue Type Category Fibers - | & Module Type Vendor Fiters -
]
| Aneleg @ Alen-Bradey =
& Communication & Advarced Mco Controls Inc. (AMCI)
& Controller ¥ Hary Instruments. Inc
Dgtal = | & Molex Incomporated -
‘ 1l b « Tl :
1756-ENZT 1756 10100 Mbpe Echemet Badge, Twisted-Pair Media  Allen-Eradley Cammunication |j|
1786-ENZTR 1786 10100 Mbps Ethemet Badge, 2-Por, TwistedP...  Allen-Eradley Cammunication
1756-EN2TSC 1756 10100 Mbps Ethemet Badge, Twisted-Pair Medi..  Allen-Eradley Cammunication
1756-ENSTR 1756 10100 Mbps Ethemet Brdge, 2-For, Twisted ... Allen-Bradiey Cammunication
1756-ENET 1756 10100 Mbps Behemet Badge, Twisted-Par Media
T756-ENET 1756 Ethemet Communication Interface Allen-Eradiey Communication [ =]
< " | +
135 of 135 Module Types Found

7] Close on Creais Iﬁmllﬂm][HﬂP]_

Note: If the module you are looking for is not listed, reference the Rockwell Automation web
site(rockwellautomation.com) for information on how to install additional .eds file.

7. Choose "Create”

8. Configure the menu that displays as shown. Enter the IP address for this module. It is also important
that you configure the correct slot number that the module occupies

Generdl” | Conrmction | REMefwork | Modus Info [ Intemet Frotorcl | Port Conliguiation|

Tupe: 1756-EMBT 1756 104100 Mbps Ethemet Bridge, Twisted Pair Media R
‘Yandor: AlenBradey

Paiert: Locsl Ethemet Addiess

Mane: FLCNelwaikCand ) Private Metwek: 192.182.1.
Desciipfore - @ Phddes: 17225 . 8 14

h () Host M ame:

Moduie Definition
L )
Fevision £
Electrom: Keying: Compatible Moduie
Reck Connection: Hone

Time Sy Connection: Hone

Stalus: Cissling [ ok ][ come |[ Hep |
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9. Choose "OK"
10. Right-click on what you just added, [2] 1756-ENBT, and select New Module.

11. Select new module as shown:

Select Module Type

Catalog | Module Discovery I Favuritesl

Enfar Saarch Faxf for MWogista Tipa.. Clear Filters Show Filters ¥

Catalog Mumber Description Wendor Category i
1738-AENTR 1738 Ethemnet Adapter, 2-Port, Twisted Pair Media Allen-Bradley Cammunication
1747-8ENTR 1747 Ethemnet Adapter, 2-Port, Twisted-Pair Media Allen-Bradley Caomrunication  —
1753-L28EBE = GPLC 1600 GuardPLC 1600 Allen-Bradley Programmable Lo —
1753-L32BBE#-84 GPLC ... GuardPLC 1200 Allen-Bradley Programmable Lo
17BE-EM2F 1756 10/100 Mbps Ethemet Bndge, Fiber Media Allen-Bradley Communication
17BE-EM2T 1756 10/100 Mbps Ethemet Bridge, Twisted-Pair Media  allen-Bradley Communication
17EE-EM2TH 1786 10/100 Mbps Ethemet Bridae, 2-Part, Twisted-P...  Allen-Bradley Cammunication
17EE-EM2TSC 1786 10/100 Mbps Ethermnet Bridae, Twisted-Pair Medi...  Allen-Bradley Cammunication
17E6-EM3TH 1756 10/100 Mbps Ethemnet Bridae, 2-FPort, Twizted-P...  Allen-Bradley Cammunication
1756-EMBET 1756 10100 Mbpz Ethernet Bridae, ed-Pair Media  Allen-Eradley Cammunication
1756-EMET 1756 Ethernet Communication Interface Allen-Bradley Cammunication
1756-E'wWER 1756 10100 Mbps Ethemet Bridge w/Enhanced web...  Allen-Bradley Communication
1FEE-HISTI1G FT Hiztonian ME 1GE Allen-Bradley |nformation Applis i
A7EC UICT CT Winkmri—an RAC 20 Hllmen DAl lnFmrmm = bimam A el -

4 | 1 | 3

289 of 289 Maodule Types Found
[7] Claze an Create [ Create ] l Cloze ] l Help ]

12. Configure the new module as shown below. This represents the PAC unit you will be communicating
with. What is important here is to configure the IP Address of the PAC unit and to enter a name for the
network interface to the PAC, in this case "PACNetworkCard.” Also, you MUST set the Rack Connection
option to "None.”

I
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5 Newodule o

Generdl” | Connaction | RSMNetwor | Moduis Info | Inteimes Frotoedl | Por Candiguration

Type: T7P5E-EMBT 1756 104100 Mbps Ethemet Bridge, TvastedPar Media Changs Type.. | &
ardor: AlenrBradey
Paert: Local Ethemel Addiess
Marme: FLCMetwaik Cand (7 Private Matvoek: 192.183.1.
Desciiptian - @ IPAddes: 172 . 25 . 8 . 14
i ) Host Mame:
Modulie Dedinition
S =

Renision g1

Eleciranic Keying: Compalible Modul:

Reck Cormection: Hone

Tieme Sy Connaction Hong

Staiuz: Ciesling ok | [ Caead | [ Hep ]

13. Choose "OK" and close the Module selection screen.

14. Right-click on what you just added, 1756-ENBT PACNetworkCard and select the 1756-L1 catalog
number.

15. Choose "Create”

16. The only thing that must be entered is the name representing the PAC unit. Enter "PAC”

1 Module Properties Report: PACNetworkCardi1 (1756-L1 13.1) (=3

Genersl | Coreection | Madue Info | Backplare

Typer 178E-L1 ConlrolLoguS550 Carduler

Vendor AllerBradley

Mame: FaC Sl 1 oS

Descrplion:

Rewgion: 13 1 3 Electioric Keying -

Status; Dffine ok | [ cewel || pol

17. Choose "OK"

18. Near the top of the tree, double click "Controller Tags™ and choose "Edit Tag" tab.

19. Double-click in an empty space under "Tag Name"
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20. Create atag called "FromPAC" and hit enter

Scope: JAMy PLOPiog = Showr AllTags -
Tams =a| e | Az For Bate Tag Data Type Desciption | External Accass |D:|n=aia1t Syl
o+ FromPAC FaC:Controllogs DT Fieadfufke | al Decimal
& [

21. Right-click that tag and choose "Edit Tag Properties” and enter the following:

§ Tag Properties -

Generzl

Mame:
Diascriplion: -
"Consumed Tag Connection
Cormechion m
] _ —1 Pinducar lpg.,: v]
rRe | Consumed v] [&m" Remote Date Cortiol cgix
Abaz Far d (T ag Mame or Instance Mumbes|
DataTue it [ RPI: 0.0 [ me

Scape: % My_PLCProg

Uz Unicast Conneclioh ovar EtherMet/IP

Evtemnal | Read/wiibe it
Arccess
Slyle: |Dmd -
Cortzril [ ok || cencel || Hep |

|
o) o) [ o0 ) )

22. Select the Connection tab and configure as shown in the right graphic above.

23. Save the project, download to the controller and enter Run mode with your devices. Select the Monitor
tab to view the data.

I
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PROFINET Overview

The illustrations below show top and bottom views of the

Top view of Communication Module

Number

Status LEDs

optional Communication Module for the PAC.

Device label

Ventilation posts




Network interfaces

Sliding latch

Feature Name Description

Locks the Communication Module into the PAC. Used to remove and

1

Sliding latch

insert the Module into the Controller.

Affixes the Communication Module to the carrier board of the PAC. Also

Brackets

Connector Interfaces with the PAC

Installation

1.

First, remove power from the PAC Controller.

Set the sliding latch located on the underside of
the Communication Module to the mounting
position. Pull the handle of the sliding latch half
way out of the module. Mounting position 1 is
reached when the latch is approximately at the
center position of the guiding rails.

Insert the module approximately half way into

the cutout opening on the face of the Controller.

Tilt the module slightly downwards and push it
further into the Controller.

provides an Earth ground connection for EMI shielding.

I $ [mm

e
_T® [

[T
[T

=
I B

MNrn
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Push the module further into the unit until it
engages into the internal board cutouts. ’

Push the Module further into the Controller until

the final position is reached and the module # g | M
—|=

cannot be further inserted.

_____

To lock the Module into the Controller, push the ] H
handle of the sliding latch fully into the Module.

#‘wwl




Removal

1. Remove power from the PAC Controller.

2. Tounlock the Communications Module, pull the
handle of the sliding latch out of the module. ‘

to overcome the resistance of the brackets

3. While holding on to the handle of the sliding
latch, pull the Module fully out of the housing of ] ﬂ
the Controller. A little strength may be required l M
clamping onto the internal carrier board.

Configuration of PROFINET Communications
Module

This section describes a step-by-step instruction on connectivity of a PAC to a Siemens S7 controller
communicating PROFINET by way of the PROFINET communication module.

Hardware:

PAC320 with PROFINET Module
Siemens CPU315-2 PN/DP

Software:

Parker Automation Manager

Siemens S7 315-2 PN/DP

Parker Automation Manager Configuration

1. Open Parker Automation Manager and select File / New Project.
Select the Empty Project template and choose OK.
Select File / Save Project As... and give the name 'PROFINET Communication Tutorial'.
Right-click on the new name in the tree and select Add Device.
On the menu that appears, select the pulldown next to Vendor and choose ‘Parker Hannifin'.
Select ‘Parker...(PAC320 Controller]) and Add Device, then Close.
Right-click on Application, select Add Object and choose POU.
Name the POU PLC_PRG, create this to be a Program and use the Ladder Logic Diagram (LD).
Choose ‘Add".

A A L

160



10. Right-click on Task Configuration.

11. Choose ‘Add Object” and ‘Task'.

12. Name this task ‘MainTask’.

13. Choose ‘Add’.

14. Right-click on MainTask, choose Add Object and select Program Call.

15. Select the "..." and choose PLC_PRG found in the Application branch then select Add.
16. Right-click on PAC320-xxxx-xx.... and select Add Device.

17. Set Vendors to ‘All Vendors’, expand ‘PROFINET I0’, expand PROFINET IO Device.
18. Select the NetX PN Device

19. Change the name in the dialog box from ‘NetX_PN_Device' to 'PAC_PROFINET" and then
choose Add Device and select Close.

20. Right-click PAC_PROFINET in the device tree and choose Add Device.
21. Choose 1 Byte Digital Input and Add Device.
22. Choose 1 Word Digital Input and Add Device then Close.

23. Double-click the 1_Byte_Digital_Input branch and to the right, select the PNIODev-Module 1/0
Mapping tab.

24. Expand the '+ in the variable column and double-click in that same column; the entry for BitO.
Create the variable name ‘S7_Bit_0".

25. Double-click the 1_Word_Digital_Input branch and to the right, select the PNIODev-Module 1/0
Mapping tab.

26. Expand the '+ in the variable column and double-click in that same column, the entry for Bit0.
Create the variable name ‘Word_Bit_0".

27. Double-click on PLC_PRG and enter the following text into the worksheet:
PROGRAM PLC_PRG
VAR
SInBitA: BOOL;
END_VAR.

1. Select the graphical ladder portion of the worksheet. Right-clicking in this area below the
variables you entered will allow you to enter rungs of logic. (You will see the number 1
displayed in this worksheet area) Choose Insert Contact, select the “???" above the contact
and then select the "...". Choose SInBitA then close the menu.

2. Right-click on the rightmost rectangle to the right of the contact you entered and select Insert
Coil

3. Select the 777" above the coil, "..." and expand the loConfig_Globals_Mapping branch. Select
‘S7_Bit_0’ from the list



4. Using the same method, create another rung below the first.

5. Right-click in the ladder worksheet area and choose Insert Contact, select the “???" above
the contact and then select the “...". Open the I0DrvEthercatLib section of the menu and
choose SInBitA then close the menu.

6. Right-click on the rightmost rectangle to the right of the contact you entered and select Insert
Coil.

7. Select the "?7??" above the coil, "..." and expand the loConfig_Globals_Mapping branch. Select
‘Word_Bit_0’ from the list.

8. Double-click the NetX_PN_Device portion of the tree.

9. Select the PNIO identification tab and enter the following values:
0 IP Address: 192.168.0.1

0 Subnet Mask: 255.255.255.0

0 Default Gateway: 0.0.0.0

0 Station Name: PAC

Siemens S7 Configuration

This section describes configuration of the Siemens S7 controller. This document uses the Siemens model
CPU315-2 PN/DP controller. Consult the appropriate documentation for communication with other
controllers.

N

Open Simatic Manager.

Select File/New.

Enter the project name ‘PLC_Project_001".

Click OK.

Right-click in right window and click Insert ‘New Object’.

Click ‘Simatic 300 Station’.

Double-click 'Hardware'.

Right-click in left window and choose ‘Insert Object’, choose Simatic 300, Rack 300, Rail
Select PS 307 5A.

o ©® =N o o B L

N
(@n]

. Open Simatic 300 branch.

. Open CPU 315-2 PN/DP.

. Open 6ES7-315 2Eh13-0AB0.
. Drag this to Slot 2.

. Setthe IP to 192.168.0.66.

. Set the Mask to 255.255.255.0.
. Click OK.
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PROFINET Settings

This section is the primary requirement for appending PROFINET communication to existing systems.

Note: Acquire the PROFINET related CoDeSys GSD file for use with CoDeSys product. The file is

o> -

© = o o

11.
12.
13.

14.
15.
16.
17.
18.
19.

called GSDML-V2.1-3S - Smart Software Solutions GmbH-CoDeSys PLC-20120822.xml and by
default, it is installed at this file location:

C:\Program Files(x86)\Parker Hannifin\ParkerAutomationManager\Communication Interface
Files\Profinet GSD Files.

Load this and any additional GSD files for supporting hardware by choosing ‘Options’ ‘Install
GSD File'.

Select PROFINET IO.

Right-click on the PN-10 (X2 Port] of the PLC grid in the upper left.

Click Insert ‘PROFINET 10 System’.

(You will see a network branch appear in the graphical display. This will allow you to add the PAC.
PROFINET device to the configuration).

In the right window listing devices, select the 'PROFINET 10" branch.

Select Additional Field Devices.

Select 10.

Select PAC.

Select PAC PN Device and drag it to the PROFINET network branch you just created.
Double click the new node.

Set the Device Name to "PAC”

Select “Ethernet”

Assign the IP to 192.168.0.1 (note: The IP Address and the Station Name has to match the IP
Address and Device Name on the PROFINET Network within the Siemens Step 7 Software.
Click OK.

Click OK

Expand the PAC PN Device node from the tree on the right

Drag 1 Byte Digital Input to Slot 1 on the green grid on the left

Drag 1 Word Digital Input to Slot 2 on the green grid on the left.

Save the project.






CHAPTER 6:
Troubleshooting




Troubleshooting Overview

The PAC Controller features LEDs on the front panel of the Controller and PACIO Modules which provide
quick identification of the device status. After installation, if your Controller does not function properly, use
the guidelines and procedures in this chapter to troubleshoot. These guidelines also apply to
troubleshooting a malfunction during normal operation of the Controller.

First Troubleshooting Steps

The first step in troubleshooting is to check the power-status LED on the front panel of the Controller.
The table below describes the normal operational states of the Power LED and troubleshooting actions.

Power LED What It Means
The PAC detects no power source.
Off Verify that the power source meets the requirements.

Check for disconnected power cable, blown fuses, and so forth.

Green/Blue Normal operation

24V is present, but an internal power rail has malfunctioned.

Red Contact Parker Hannifin Technical Assistance.

General Troubleshooting Procedures

Use the following list as a guideline for troubleshooting. The remaining sections of this chapter provide
procedures for each of the guidelines in the list.

1. Check the status-indicator LEDs for power.

2. Check the Run/Stop and Error LEDs to determine where the PAC is in the Boot/Runtime
sequence (see table below].

3. Check the FAQs at www.parkermotion.com.

LED Status Indicators

General Status LEDs

General Troubleshooting

None of the LEDs are illuminated Check wiring, fuses, and input power.

Power LED does not turn blue Check wiring, fuses, and input power.

Power LED is Red Internal power supply is not functioning.

Error LED is Red Refer to the Error LED information (information
below)

Program is not running Check the Run/Stop LED status (table below).

Power LED is Blue iEsnc:ih(State Status: Run/stop is red, green or off, error

No end state is achieved Check the LED sequence table to determine where it
stops.

Power LED does not illuminate Check wiring, fuses, and input power.
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System Status LEDs

Run/Stop LED

During the Boot process:
Off (Error LED is Off as well)
White (Along with Error LED turning Red)

Flashing Red (Along with Error LED turning off)
Flashing Yellow (Error LED is Off]

Flashing White (Error LED is Off)

During Runtime:
Red

Green

White

Error LED

During the Boot process (Run/Stop LED is White):

Off
On

During Runtime:
Off
On

PAC Error LED

The BIOS has not yet loaded.

The BIOS is loading.

The BIOS has handed control to the Bootloader on the
SD card.

The Bootloader has finished loading the Runtime
image into RAM and the Operating System is starting.
The Operating System is loaded and the Runtime
System is starting.

No program is running.
Programs are running.
The button is pressed.

A bootable device has been detected and control is
handed off to the Bootloader on the SD card.
A bootable device has not yet been detected.

The runtime system has not detected an error.
An error has been detected by the runtime system.

The PAC Error LED may turn solid red due to any of the following conditions listed below. To determine

the exact failure, refer to the log files that are accessible with the Configuration Tool in the About Tab (see

page 43, About the PAC). The two files that contain the error logs are: PAC Runtime Config Log File and

Retentive Memory Log File.

If the Error LED turns on, the follow these steps to try and resolve the issue:

Power Cycle the PAC
Reload the project to the PAC

Restore the SD using the Flashback Utility (see page 160)

Contact Technical Support with specific information about the error

Here is a list of possible recoverable errors:

Memory allocation failures

No applications have been successfully loaded upon startup
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The *.app file is missing

I/0 system errors occur when copying files from the USB stick drive

An error occurs when restoring the backup NK.bin

An error occurs when copying the default project to the \project folder on the SD card
An error occurs when initializing the retentive memory chip

The retentive memory chip signals an error

An error occurs when copying files to the SD card root directory

The model number is invalid or missing

EtherCAT Connection

There are a variety of reasons for problems with the EtherCAT connection:

The PAC does not find the EtherCAT slave
There is a device conflict

The cable is not connected

There is no XML file

Troubleshoot the following:

EtherCAT Network state
Link activity for the Fieldbus LED
Link activity for the E-Bus

EtherCAT Status LEDs

There are three LEDs located directly below the EtherCAT connector X1.
ECAT Run:

Off - The EtherCAT network is off-line.

On - The EtherCAT network is running.
E-Bus Link/Act:

Off - The E-Bus does not have a link.

On - The E-Bus link is detected.

Blinking - The E-Bus link is detected and there is activity.
X1 Link/Act:

Off — The EtherCAT fieldbus does not have a link.

On - The EtherCAT fieldbus link is detected.

I
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Blinking - The EtherCAT fieldbus link is detected and there is activity.

Ethernet Connection

Perform the following steps to resolve Ethernet network problems:

1. Verify that you are using the correct type of cable

2. Ethernet Status LEDs

Ethernet Status LEDs

The Ethernet status LEDs are located on the Ethernet connector. If there is not Link activity, ensure that
the cables are securely connected.

The top-right LED on connectors X2 and X3 indicates the connection speed:
The color of the LED signifies the speed of the connection.
Off - 10 Mb/s
Green - 100 Mb/s
Orange - 1000 Mb/s
The bottom-right LED on connector X2 and X3 indicates link and activity status:
Off - No link
On - Link is detected

Blinking - Link is detected and there is activity

If the PAC is unable to connect to the Ethernet Connection, perform the following:
Verify the IP address

Attempt to connect the PAC through a browser with the PAC Configuration Tool
Ping the IP address through the command prompt

Verify the cable connections

Verify the RJ485 LED indicators

Press the push button to log the IP address to the SD card. Using an SD card reader, open the “IP
_Address_Info.txt" file to verify the IP address of the PAC.

Examine the .INI file to determine the last IP address that was set

Examine the Config Tool Log to verify the last IP address change

USB Troubleshooting

Verify the USB stick/drive is securely attached to the unit. Also, I/0 system errors may occur when there is
an issue copying files from the USB drive.
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Flashback Utility

The Flashback Utility is a tool for restoring or upgrading the PAC’s firmware and operating system onto
the SD card. The Flashback utility can be found on-line via the PAC product page:
parkermotion.com/globalpac. Before you run the utility, you need a computer that has a native or external
SD card reader/writer. You can use the flashback utility when:

e Anew version of the PAC firmware is available
e The user wishes to create a backup copy of the SD image
e The factory supplied SD cards becomes corrupt or unusable
Complete the following steps to restore your SD card with the Flashback Utility:

1. Save the Flashback_PAC.exe executable on your computer from
www.parkermotion.com/globalpac.

2. Insertthe SD card into SD card reader/writer.

3. Run the Flashback_PAC.exe program.

[ B Flashback Utility = |

D estination Drive

:] Preserve Praject Falder

Restare 50-Card

E xit

m ENGINEERING SUCCESS. E

4.  Select the destination drive of the SD card.

5. If you would like to preserve your project, leave the boxed checked. If you would like to erase your
project too, uncheck the box.

6. Click Restore SD-Card.
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7. Adialog box will appear warning that all files will be deleted. Select Yes.

8. After the process is complete, properly eject the SD card from the computer.

Push Button

Log IP Address

If you do not know the IP Address of the PAC, you can use the Push Button to log the IP Address. If you
press and hold the button, it will record a time stamp and IP Address of both X2 and X3 Ethernet ports. A
log file named “IP _Address_Info.txt” will be created on the root directory of the SD card. The Push button
is located next to the SD Card:

Yo —
0000000000000000000
0000000000000
@\ 0

PROFINET Module

The PROFINET module has multiple LEDs to help monitor the status of the communication. Refer to the

diagrams below for troubleshooting purposes:
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System LED (SYS)
System Error LED (SF)
Bus Error LED (BF)
LINK LED for channel 0

Interface channel 0
Receive/Transmit LED (RX/TX) for channel 0
LINK LED for channel 1

Interface channel 1
Receive/Transmit LED (RX/TX) for channel 1
Sliding latch

LED Color | State | Meaning
SF Duo LED red/green
Number in the device drawing (2] | Red Watchdog timeout; channel. Generic
On or extended diagnosis present;
system error
Red Flashing cyclic at 2 Hz (3 sec.) bDl(JZSP signal service is initiated via the
Off Off No error
BF Duo LED red/green
Number in the device drawing (3] | Red No configuration; or low speed
On ) . . :
physical link; or no physical link
Red Flashing cyclic at 2 Hz No data exchange
Off Off No error
LINK / RJ45 CHO (4) & CH1 (7) LED green
Green On A connection to Ethernet exists
Off The device has no connection to
Off
Ethernet
RX/TX / RJ45 CHO (6) & CH1 (9) LED yellow
Yellow . The device sends/receives Ethernet
Flashing
frames

If the PAC cannot find the PROFINET slave module, be sure to double check the mechanical installation
instructions in Chapter 6.

If the PROFINET Master cannot communicate with the PAC:

1. Check if the Slave is set up correctly. Refer to the configuration section of Chapter 6.
2. Check if the Master is set up correctly. Refer to the documentation of the master.

3. Check if the configuration of the Master and Slave match. To configure the Controller, a GSDML
file (device description file] is required. The settings in the used Controller must comply with the
settings in the Device to establish communication. Important parameters are Station Name,
Vendor ID, Device ID, and Input and Output Data Bytes.

4. Double check the cabling between the Master and Slave. Try a different cable.
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Secure Digital (SD) Card

The PAC comes with a Secure Digital (SD) Card from the factory. It is highly recommended that you only
use SD cards purchased from Parker. Replacement SD cards can be purchased from Parker using part
number 33-026611-01.

When you order a PAC, the SD card comes from the factory loaded with the Operating System and other
necessary files to run the PAC. When you save your project with Parker Automation Manager, it will also
be stored on the SD card. Do not remove or modify any files on the SD card unless instructed to in the
documentation. This card is used as a removable drive and provides non-volatile memory storage.
Although this card is removable, it must be inserted in the controller at power up and cannot be removed
while the PAC is powered on.

The SD card is not recommended to be written to during run time. This could corrupt the SD card and
cause failures on the next power cycle. If you need to log or store data, we recommend using the USB
port.

If you are having difficulties powering up the PAC (the Error LED is Red), it could be associated with the SD
Card. The SD Card has been specially formatted for the PAC. Make sure you are using a Parker SD card
and it has all of the necessary files on the card. You can use the Flashback Utility to restore the SD card
back to factory settings that includes the proper format. Refer to the Flashback Utility section of this
installation guide for more details on how to use this feature. It may be necessary to try a replacement SD
card if you continue to have power up issues that are associated with the faulty card.

Note: SD Cards over 4 GB are not compatible.

Log Files

Log files are extremely useful for debugging and/or for other support purposes. Log files are automatically
created and periodically written to by the web server. The files are stored in the "\Windows\Parker\Logs\"
directory. Log files are created on an as needed basis; that is, they are created only when the need to write
something to the log is requested. These log files can be downloaded from the Configuration Tool under
the "About” tab (see the screen shot below). For more information about how to access the Configuration
Tool, see “Configuring the Network and System Settings” on page 39.

The most important files to help with troubleshooting will be the PAC Runtime Log File, Retentive Memory
Log file, and PAC Configuration Tool Log file. These log files include time stamped actions to help the user
track the history of PAC since the last power cycle. To learn more about the log files, click on the Help (?)
link in the upper right hand corner of the “About” screen.



TROUBLESHOOTING

~

Network Settings H System Settings ” Security Settings H Xpress HMI Settings ” About the PAC | | EE English
About the PAC 2]
+Model Number PAC320-CWMN21-3A
Serial Number: 140528R0273
Win CE Version: 70
Platform: 10.0.10.1067
PAC Firmware: 1.2.01067
Xpress Firmware: 4.0.0.1067

+Program Memory

-Download a file

PAC User Guide...

PAC Runtime Log file...

PAC Runtime Config file...

Retentive Memory Log file...

PAC Configuration Tool Log file...

PAC Configuration Toel ini file...

PAC Configuration Tool Log File (Support Document)...
PAC Configuration Toel ini File (Support Decument)...
PAC Language Transiation Template...

PAC Sessions XML File...

/O Modules

Refer to Chapter 5 for troubleshooting the individual PACIO Modules.

HDMI Connector

The function of this connector is not enabled and is intended for factory use only.

Real Time Clock (RTC)

The Real Time Clock (RTC] or time-of-day clock in the PAC Controller is a timer used to keep the local
time and date for use by the Runtime software. The RTC is based on a free running timer located on the
PAC processor board when either 24DC system power is applied to the PAC Controller or battery supplied
power when DC input power is not available.

When 24VDC power is applied to the PAC Controller input connector, no current drain is required from the
RTC battery. Conversely, if the 24VDC power is removed for periods of time such as during shipping or if
the Controller is shut down over nights and weekends, small amounts of battery current consumption will
be required. The battery life expectancy is dependent on how long DC power is provided to the PAC; the
longer that DC power is applied to the PAC over a period of time, the less battery drain will be required to
power the RTC circuit. Current consumption calculations indicate that if DC power is never applied to the
PAC, the battery powered RTC should keep time for at least 5 years. If DC power is applied to the PAC
about 50% of the time, then the RTC should keep time for more than an estimated 9 years. Note that
elevated temperatures can also have a negative effect on battery life.
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Should the PAC lose its time and date time keeping after an extended period, the battery needs to be
replaced. The Controller can be returned to the factory to have the battery replaced as a repair order, or
the battery can be simply replaced by the customer. The replacement battery is an industry standard
CR2032 lithium coin cell and is easily obtainable. To replace, simply remove the cover from the PAC
Controller, locate the battery on the top side of the processor board, and slide the old battery from the
holder. Observe the correct battery orientation (PLUS [+] down) when inserting the new battery. Follow
local ordinances to properly dispose of the old battery. Reattach the plastic cover and reconnect the
Controller to the PACIO modules on the DIN rail. Be sure to use the PAC Configuration Tool to set the
correct time and date before recommissioning the system.

Technical Assistance from Parker Hannifin

Contact Information for Technical Assistance

Contact your local automation technology center (ATC) or distributor.

North America Europe

Parker Hannifin Parker Hannifin

Electromechanical Automation North America Electromechanical Automation Europe
5500 Business Park Drive Robert-Bosch-Strasse 22

Rohnert Park, CA 94928 77656 Offenburg [Germany]

Telephone: (707) 584-7558 Telephone: +49 {0781) 509-0

Fax: +49 (0781) 509-98176
Email: Em-motion(dparker.com

Fax: (707) 584-8029

Email: emn_support(dparker.com

[nternet: www.parker-automation.com

Internet: http://www.parkermotion.com
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ADDITIONAL INFORMATION

Controller Specifications

Environmental Specifications

Environmental Specifications Table

Category

Specifications

Operating Temperature

32 to 122°F (0 to 50°C) Ambient (air temperature
surrounding the Controller], Indoor Use Only

Storage Temperature

-13 to 158°F (-25 to +70°C)

Relative Humidity

0% to 95% non-condensing

Altitude

10,000 Feet

Shock Rating

10g peak; 11ms (operating)

30g peak; 11ms (non-operating)

Operating Vibration

10-500Hz: 2 grms random

Environmental Design

IP20, Intended to be installed in a suitable fire enclosure.
Pollution Degree 2

RoHS

RoHS Compliant

Electrical Specifications

Electrical Specifications Table

Category

Specifications

Input voltage

24 VDC (-15%/+25%), SELV Limited Energy, 1.2 A, 29W.
Power must be provided by a Class 2 power source.
Overvoltage Category 1

Fuse

Littelfuse Nano SMF Slow Blow Type;
Part number R454002

Heat Dissipation

Without optional communications module: 5.0 watts
maximum

With optional communications module: 5.8 watts
maximum

Maximum Number of PACIO Modules

Up to 20 Modules connected to the Controller or,
Maximum 5VDC @ 3A E-Bus load. More than 20 modules
can be added to the PAC320 by using the Extender
Module and Bus Coupler Module. See the PACIO Bus
Coupler section of the User Guide.
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Physical Specifications

Physical Specifications Table

Category
CPU

Memory

BIOS
Storage
Ports

Dimensions
HxWxL

Weight

Specification
Intel N2600 CPU, 1.6GHz, Dual Core, 64-bit
1MB L2 Cache
Up to 1 GB DDR3 SDRAM (minimum)
1066 MHz, PC3-8500
204-pin SODIMM Socket
Insyde H20
2GB [minimum] Secure Digital Card (SD)
Two RJ45 10/100/1000BaseT Ethernet
One RJ45 100Mbit/s EtherCAT
supporting IEEE1588 Distributed Clocks
Two USB 2.0 Host Type A
Without optional communications module:
3.27"H x 4.93"W x 8.02"L (83.Tmm x 125.22mm x
203.71mm)

With optional communications module:
3.53"H x 4.93"W x 8.02"L (89.66mm x 125.22mm
x 203.71mm)

Without optional communications module:
1.45 bs (0.66 kgs)

With optional communications module:
1.65 Lbs (0.75 kgs)



PAC Controller Dimensions — inches (mm)
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Agency Approvals

The PAC Controller was tested in accordance with the product family standard for Electrical Equipment for
Measurement, Control and Laboratory use. EN 61326-1:2006 + CRG:2011 / IEC 61326-1:2005 Immunity
requirements for equipment used in Industrial Locations. Harmonic Current Emissions EN 61000-3-2:2006 +
A2:2009 / IEC 61000-3-2:2009, Voltage Fluctuations and Flicker EN 61000-3-3:2008 / IEC 61000-3-3:2008.

European Community Approvals Table

Test
Harmonic Current Emissions

Voltage Fluctuations and Flicker

Electrostatic Discharge Immunity
Radiated Electromagnetic Field Immunity
Electrical Fast Transient Burst Immunity
Surge Immunity

Radio Frequency Common Mode Immunity
Power Frequency Magnetic Field Immunity
Voltage Interrupts Immunity

Radiated & Conducted Emissions

CISPR 11 Group 1, Class A
EN61010-1:2010

EN61010-2-201:2013

Underwriters Laboratories Approvals Table

Test

UL 61010-1, 3rd Edition, 2012-04-17

UL File E243373

CAN/CSA-C22.2 No. 61010-1, 3rd Edition, 2012-04

UL 61010-2-201

IEC 60529, Edition 2.1 + Corr. 1:2003 + Corr. 2:2007 +
Corr. 3:2009

Specification

EN 61000-3-2:2006 + A2:2009

IEC 61000-3-2:2009

EN 61000-3-3:2008

IEC 61000-3-3:2008

IEC 61000-4-2:2008

IEC 61000-4-3:2010

IEC 61000-4-4:2012

IEC 61000-4-5:2005

IEC 61000-4-6:2008

IEC 61000-4-8:2009

IEC 61000-4-11:2004

EN 55011:2009 + A1:2010

CISPR 11:2009 + A1:2010

Safety Requirements for Electrical Equipment for
Measurement, Control and Laboratory use. Part 1
General Requirements

Safety Requirements for Electrical Equipment for
Measurement, Control and Laboratory use. Part 2-201
Particular Requirements for Control Equipment

Specification

Electrical Equipment for Measurement, Control and
Laboratory use. Part 1: General Requirements
Electrical Equipment for Measurement, Control and
Laboratory use. Part 1: General Requirements
Safety requirements for electrical equipment for
measurement, control, and laboratory

use, Part 2-201: Particular requirements for
control equipment

Protection Degree P20



PACIO Technical Data

PACIO Module System Properties

Fieldbus

EtherCAT 100Mbit/s

Dimensions

25mm x 120mm x 90mm (W x H x D)

Housing mount

aluminum

Shield

connected straight to Module housing

Installation

35mm DIN rail (top-hat rail)

|0 connection

spring-assisted combi plug with mechanical ejector, 4 ... 36-pin

Signal indication

LED located next to the terminal

Diagnosis

LED: bus state, Module state, broken wire/excessive current

Number of ports

up to 32 digital I/Os on every Module, up to 8 analog channels per Module

Supply voltage

24 VDC -20%/+25%

Number of 1/0 Modules

20 per bus coupler (total max. power consumption: 3A)

Electrical insulation

Modules electrically insulated from one another and from the bus

Storage temperature

-25°C ... + 70°C,

Operating temperature

0°C ...+ 50°C

Rel. humidity

5% ... 95%, non-condensing

Protection

P20

Susceptibility to noise

zone B to EN 61131-2, installation on an earthed top hat DIN rail in the earthed

control cabinet

CE Compliant

2004/108/EC Electromagnetic Compatibility

uL

uUL508

RoHS

RoHS Compliant

182




APPENDIX B;:
Additional Information



ADDITIONAL INFORMATION

Terms and Acronyms

The following table lists terms and acronyms used in this guide, along with their definitions.

Term Definition

ATC Automation Technology Center
LVDS Low-voltage Differential Signaling
PLC Programmable Logic Controller
VAC Volts Alternating Current

vDC Volts Direct Current
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Controller Options

Model Number Configurations

The model number configuration of the PAC provides a good overview of the available model options. The

full model configurator is as follows:

PAC320 - N 21

T A A A

-3

A A

Parker Automation Controller
PAC320 Series

P — IEC Only
M — IEC, PLCOpen Motion
C - IEC, PLCOpen Motion, CNC

Visualization
X — Xpress Embedded
W — Web-visualization for CNC

N — No Interface

E — Ethernet/IP Slave

P — PROFINET Slave

B — Ethernet/IP & PROFINET Slave

2 — 256k Bytes

1 - 1.6 GHz Dual Core Intel N2600

3 — UL/cUL/CE

A — Reserved
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	About This Guide

	This installation guide is intended for those who are responsible for installing, configuring, and troubleshooting programmable logic devices and their associated software and accessories. 
	Assumptions of Technical Experience

	Parker Hannifin Corporation assumes you are qualified in the servicing of industrial control systems, and trained in recognizing hazards in products with hazardous energy levels. To install and troubleshoot the PAC, you should have a fundamental understanding of the following:
	 Electronic concepts such as voltage, current, and switches
	 Mechanical motion control concepts such as inertia, torque, velocity, distance, and force
	Product Naming

	This guide describes the following products:
	 Parker Automation Controller (PAC): This product is also known as the PAC or Controller.
	 PACIO Modules: These modules are also called I/O Modules.
	 PAC System: The combination of the PAC and PACIO Modules.
	Notes, Cautions, and Warnings

	This guide uses notes, cautions, and warnings throughout the text to draw your attention to information that is especially important or useful.
	/
	WARNING: A warning provides information about a potential for property damage, personal injury, or death.  
	/
	CAUTION: A caution provides information intended to help prevent malfunction of the product or damage to the product hardware or software. 
	NOTE:  A note provides information intended to help you make the best use of your product from Parker Hannifin Corporation.
	CHAPTER 1:Product Overview
	Product Description

	The Parker Automation Controller (PAC) is a specialized control device with programmable software designed to automate high-speed, electromechanical processes such as those involved in operating assembly line equipment. The PAC is engineered to offer a wide variety of input/output arrangements for fast-motion control, while withstanding the temperature ranges, vibrations, and electrical noise of industrial environments. 
	The PAC features a modular design that makes it a highly flexible solution. The PAC connects to a series of PACIO Modules, which you choose based on the requirements of your specific application. The selection of PACIO Modules includes a bus coupler, a variety of digital or analog input/output modules, a counter, temperature modules, and interface modules. 
	The PAC also accommodates connections to remote I/O Modules, industrial control networks, terminals, factory displays, and Internet-connected devices such as PCs, notebooks, and even smart phones. 
	The PAC includes ports for Ethernet and EtherCAT communications. For applications requiring additional communication capabilities, customers can order the PAC with an optional communication protocol, such as PROFINET or Ethernet/IP. 
	The PAC operating system and runtime software reside on a standard Secure Digital (SD) memory card inserted into a slot at the top of the PAC. LED indicators on the PAC front panel help you to monitor and troubleshoot the status of the system. The PAC’s compact footprint conserves space on the DIN rail, and its installation requires only a small screwdriver.
	Product training videos are available on our website. These include videos on: Quick Start, Software Introduction and Configuration, as well as other topics.
	Discrete Logic Capabilities: The PAC incorporates an internal, high-speed EtherCAT bus (E-Bus) that can communicate to locally attached I/O Modules for discrete control and sensing. In addition, the PAC incorporates an external EtherCAT RJ45 connector for connection of EtherCAT motor drives, remote discrete I/O (via EtherCAT Bus Couplers) racks or other miscellaneous EtherCAT sensors, and devices.
	Motion and 3D Coordinated Motion: The PAC offers two levels of motion control software utilizing IEE1388 distributed clocks —one for simple motion and another for advanced CNC. An external EtherCAT connector provides communications to up to 32 axes of EtherCAT motor drives.
	Visualization: The PAC offers two options for visualization. For complete HMI capabilities, the PAC connects via MODBUS to Parker’s XPR2 PowerStations with the award winning Interact Xpress software.  The MODBUS communication driver comes standard with each PAC system. The PAC also offers a Web visualization option that allows users to visualize project screens in a web browser.
	Communication Interface Protocols:  The PAC offers several options for communications to external devices.  The PAC comes standard with MODBUS TCP Master and Slave capabilities. The PAC has an optional Ethernet/IP option to produce tags to and Allen Bradley PLC.  The PAC also offers a PROFINET Slave option via a communication module.
	Product Features

	Overall, the PAC System consists of the Controller, PACIO Modules, and an optional communication module. The following sections highlight the various features of the PAC.
	Features of the PAC and PACIO Modules

	/
	PAC and PACIO Modules
	PAC Features

	/
	PAC Features
	PACIO Module Features

	For the basic layout of the PACIO Modules see the illustration below. The PACIO Modules consist of a plastic housing and an internal aluminum profile with an integral mechanism to snap the Module to a 35mm DIN rail. The PACIO Modules differ from one another in their functionality, connectors and indicators.
	/
	PACIO Modules Features
	Ethernet Ports 

	The PAC provides two Gigabit Ethernet ports with full duplex operation at 10/100/1000 Mb/s and half duplex operation at 10/100 Mb/s. Both ports provide auto MDI, MDI-X crossover support at all speeds. The RJ45 connectors provide standard Speed and Link/Activity LEDS. Both ports are ESD-protected.
	EtherCAT Port

	The PAC provides a single, ESD-protected EtherCAT port that operates at 100Mb/s. It features an RJ45 connector as well as three LEDs that indicate the status of the connection. See “EtherCAT Status LEDs” in the Troubleshooting chapter for more information on the meaning of the LEDs. 
	EtherCAT is one of the fastest and most powerful Ethernet-based fieldbus systems available. For example, EtherCAT can achieve speeds that allow it to address 1,000 I/Os in 30 μs. Its flexible topology and simple configuration make it ideally suited to control extremely fast processes. Its interconnections among the PAC at one end, and both the I/O Modules and drives at the other, are as fast as those of a backplane bus. An EtherCAT-connected I/O bus acts much like centralized control systems, overcoming the issue of bus transfer times that burden conventional fieldbus systems.
	LED Indicators

	In addition to the Ethernet and EtherCAT LEDs, the PAC has three LEDS that indicate the state of the system. See “LED Status Indicators” The multicolor Power LED indicates that the 24V input and all internal power rails are operational. The multi-color “Run/Stop” LED indicates the status of the runtime system. The red “Error” LED indicates that the runtime system has detected a problem.
	USB

	The PAC provides two USB 2.0 compliant ports to connect USB Flash drives. Both ports are ESD protected and have over-current shutdown at loads greater than 500mA (combined, both ports). 
	SD Card

	The PAC is equipped with a 2GB Secure Digital (SD) card (minimum capacity). This card contains the OS, runtime application, and all projects. Any additional spare or replacement SD cards (part number 33-026611-01) are recommended to be purchased directly from Parker or a Parker distributor.
	Button

	The PAC features a button that logs the current IP address of the controller. For more information, see “Push Button.”
	Optional Communication Module

	The PAC includes the option for installation of a communication module that is factory configured as a PROFINET slave. This fully enclosed module snaps onto a carrier board that is, in turn, connected to the PAC via PCI Express.
	PACIO Modules

	The PACIO Modules are attached to the PAC Controller to process input and output signals and communications from the Controller to each of the Modules is via an internal EtherCAT E-Bus network. The first PACIO Module plugs into the E-Bus connector on the PAC Controller, and each additional Module plugs in to the proceeding Module, making a chain of up to 20 interconnected Modules. You choose from a variety of PACIO Modules to add, based on the requirements of your specific application. The selection of PACIO Modules consists of several different types including a variety of digital or analog input/output modules, a counter/encoder module, temperature modules, interface modules, and a bus coupler (for connecting additional PACIO Modules).
	Internally, the PAC converts twisted pair EtherCAT to LVDS EtherCAT (E-Bus) and also provides the module power required by the PACIO Modules. At the end of the modular devices, the connection between the forward and return lines is automatically closed. This allows an EtherCAT bus coupler to be added to the external EtherCAT RJ45 connector to provide for additional local or remote PACIO Modules or motor drives.
	CHAPTER 2:Installation
	Checking Your Shipment

	Use the following steps to check your PAC shipment. Note that PACIO Modules may be shipped in packaging that is separate from the PAC Controller.
	Remove all items from the packaging. 
	Confirm that you have received each item listed in the table below. 
	If you are missing an item, please call the factory. For contact information, see “Technical Assistance from Parker Hannifin” in the Troubleshooting chapter of this guide.
	Part Name
	Part Number
	Parker Automation Controller  
	PAC320-xxxxx-xx
	SD Card
	33-026611-01
	DC Power Input Connector, 3-Pin with tension-clamp wire terminals
	43-026582-01 (inserted in the PAC)
	Parker Software License Agreement
	A4-04291-102
	Getting Started Sheet
	88-032477-01
	Required Tools

	Installing the PAC and PACIO Modules on the DIN rail requires no tools. However, a small flat blade screwdriver (tip size 0.04mm x 2.5mm) is required for attaching the wiring to the PAC Controller and PACIO Modules.
	Installation Safety Requirements

	The PAC meets the requirements of the European Low Voltage Directive (LVD) 2006/95/EC and the Electromagnetic Compliance (EMC) directive 2004/108/EC, and Safety Requirements EN61010 when installed according to the instructions provided in this chapter.
	/
	WARNING: To avoid injury or electrical shock, always remove power to the PAC before connecting electrical devices (for example, PACIO Modules).
	/
	WARNING: The PAC connects to other mechanical and electrical components of your system. Be sure to test your system for safety under all potential conditions. Failure to do so may result in serious personal injury or damage to equipment.
	/
	Important: Mount the Controller and PACIO Modules in a suitable tool accessed, fire enclosure to comply with requirements set forth by CE Safety directives.
	/
	Important: A Limited Power Source (LPS) power supply or circuit according to IEC 60950-1, or an NEC Class 2 power source must be used to provide power to the PAC. NEC Class 2 circuits are considered to be safe from a fire ignition standpoint and provide acceptable protection against electric shock.
	 Consider power interruptions or brownouts when developing the I/O program to ensure that a defined state at restart excludes all dangerous conditions.
	 Incorporate emergency disconnect circuits to ensure safe and effective machine shutoff.
	 Comply with local and national safety regulations and precautions for the installation.
	 Control elements are to be installed in such a way as to exclude unintended operation.
	 Route control and communication cables in a manner that reduces EMI interference (inductive or capacitive) which would disturb system operation or functionality. For example, do not run communication and low-voltage cables in the same raceways with power lines, motor leads, or similar.
	 Always attach or remove PACIO Modules in a powered-down state. Damage to the modules or unintended I/O functionality might occur.
	Installation Overview

	The illustration below shows the components that you need to install the PAC. It shows the Controller connected to multiple PACIO Modules. The recommended installation process follows.
	/
	Basic Installation Steps

	The following steps give a high-level overview of the installation process. See the remainder of the chapter for additional details on completing each step.
	1. Verify the shipment is correct.
	2. Mount the PAC Controller on a DIN rail in a suitable tool-accessed fire enclosure.
	3. Remove the protective rubber E-Bus cover from the right side of the Controller.
	4. Connect the desired PACIO Modules to the right side of the controller.
	5. Connect all input and output field wiring to the PACIO Modules.
	6. Connect an Ethernet communication cable between the Controller and a network, laptop computer or PC.
	7. Connect 24VDC power to the Controller and PACIO Modules.
	8. Use the PAC Configuration Tool to configure the PAC system settings, such as Machine Name, IP addresses, and system date and time.
	Installation Guidelines

	The following section provides installation guidelines to ensure the use of best practices regarding agency, thermal, safety, and EMI considerations.
	Regulatory Installation Guidelines

	The PAC System is designed for use in industrial environments. It is to be installed in an industrial enclosure and factory wired according to National Electric Code (NEC) guidelines.
	When installing the Controller and PACIO, you can either use a 24VDC Limited Power Source (LPS)  or Class 2 power circuit available in the control cabinet, a purchased LPS or Class 2 power supply, or an optional Parker model PS-60W Class 2 power supply, purchased separately.
	/
	Important:  The Controller and PACIO Modules must be mounted in a suitable tool-accessed fire enclosure to comply with requirements set forth by CE Safety directive.
	/
	Important:  A Limited Power Source (LPS) power supply or circuit according to IEC 60950-1, or an NEC Class 2 power source must be used to provide power to the PAC. NEC Class 2 circuits are considered to be safe from a fire ignition standpoint and provide an acceptable protection against electric shock.
	Thermal Guidelines

	You can safely operate the PAC System within the temperature specified in the Environmental Specifications in Appendix A. However, when using a protective enclosure, remember that the temperature within an enclosure is generally higher than the external temperature. Read the following guidelines to fully understand temperature implications.
	 Limit the PAC’s exposure to adverse conditions, such as dust, oil, moisture, and corrosive vapors in order to minimize maintenance and repair costs.
	 Be sure to choose an area for the PAC that is free from moisture or condensing humidity. 
	Heat builds up rapidly in enclosed environments, compromising the performance and life span of electrical equipment. If the PAC operates inside an enclosure at temperature levels above its rated ambient temperature, you must cool the enclosure.
	The PAC has been tested for use in 50 degrees Celsius (ºC) ambient, still-air locations. This means that when installed, the ambient air surrounding the Controller is not expected to exceed 50ºC. An example of this type of installation would be the PAC mounted in a small, sealed industrial enclosure. 
	The most commonly overlooked aspect of this type of installation is that heat generated by the device, and other devices in the enclosure, becomes trapped and increases the ambient temperature immediately surrounding the PAC. This increase in temperature can sometimes exceed an additional 10 ºC or more.
	Although the thermal dynamics are not always linear, a temperature rise of 10 ºC  degrees inside the enclosure would imply that the environment outside the sealed enclosure could not exceed 40 ºC , or the PAC would surpass its maximum operating temperature. 
	Do not install the PAC with its 50 ºC operating temperature limit into a sealed enclosure without considering the effects of the internal heat buildup.
	Since elevated operating temperatures can have an adverse effect on the life of electronics, it is wise to consider the internal thermal rise. Passive venting for thermal convection, internal air circulation fans, filtered exhaust fans with filtered inlets, air conditioners, and other products are available in the market to assist in reducing the heat buildup in the industrial enclosure. 
	There are many attractive industrial NEMA Type 12, dust-tight fan/filter assemblies available today which allow the filter to be inexpensively replaced or cleaned as part of a periodic maintenance schedule. In some cases, simply increasing the size of the enclosure can have a significant, positive effect on the installation’s thermal response.
	Here are some points to consider when performing a site review:
	 What is the expected maximum outside ambient temperature surrounding the industrial enclosure?
	 Are there any additional heat-generating components inside the enclosure?
	 What is the size of the enclosure? Larger enclosures dissipate more thermal energy than smaller ones.
	 What kind of environment will the enclosure be installed in - clean, water-tight, dust-tight? Can the enclosure be convection cooled or is active cooling required?
	It is a wise investment to thermally plan the installation by anticipating and eliminating the heat build-up inside a sealed enclosure. Not only will this extend the life of the electronics, but it will also reduce costly equipment downtime.
	Orientation and Clearance Guidelines

	Select an enclosure that is large enough to allow free airflow in and around the Controller. 
	Allow a minimum of two inches between the inside of the enclosure and the top, bottom, and sides of the PAC. Verify that the surface of the enclosure on which the PAC is mounted is flat and free of raised or depressed areas.
	Consider additional clearance above the PAC to allow access to the SD card for insertion and removal.
	Mount the PAC in a vertical orientation to allow for proper ventilation. Refer to the following illustrations for correct mounting orientations. Failure to follow these guidelines may result in overheating the PAC.
	√ Correct (Vertical)  X Incorrect (Sideways)

	/                              /                         
	X Incorrect (Horizontal) X Incorrect (Upside-down)

	/                                           /    
	PAC Mounting Orientation
	Radiated Emissions Guidelines 

	The PAC and PACIO Modules have been tested to comply with international electromagnetic and emission standards (IEC/EN61010-1). To reduce radiated emissions, ensure that there is a low impedance earth connection to the PAC, which can be accomplished by attaching the DIN rail to a suitable Earth ground and also utilizing Pin-3 on the Controller 24VDC power input connector. This connection must be made with the shortest possible, heavy gage wire or braided cable. Low-resistance (<0.5 ohms) continuity should be verified with an ohmmeter for proper grounding. In addition, all communication cables should be shielded and grounded, preferably only on one end.
	Earth Grounding Guidelines

	To minimize unwanted electrical interference, select a location away from equipment that produces intense electrical noise (motor drives, for example). Use good engineering practice and isolate input power to the unit and separate all data communication cables from AC power lines.
	/
	Important:  Use the Controller ground terminal (Pin-3 on the 24VDC power connector) to connect the unit to a suitable ground reference, such as earth ground or building steel. This ensures the unit is in compliance with immunity and emissions requirements necessary for proper operation.
	Switching inductances from relays, contactors, solenoids, or switching magnets can produce significant surge voltages. It is necessary to reduce these inductive spikes to a minimum whenever possible, which may require diodes, Z-diodes, varistors, or RC elements. We recommend that you contact the manufacturer or supplier of the corresponding actuators relevant information regarding surge protection.
	DIN Rail Guidelines

	It is highly recommended that the Controller and PACIO Modules are assembled on a DIN rail, even during temporary setups for application development. The Controller and PACIO must be mounted on a DIN rail in the final installation. Failure to do so may cause damage to the E-Bus interconnections or result in intermittent or unintended system operation.
	The mounting system is designed to attach to an EN 50022, 35 x 7.5 mm DIN rail.
	Mount the DIN rail horizontally on the enclosure sub-plate. Remember to allow for ventilation clearance above, below, and at each side. (Refer to Thermal Guidelines.)
	Provide additional DIN rail length to allow for sliding the PACIO Modules to the right for module removal and/or replacement.
	Ensure that the DIN rail is properly Earth grounded to the enclosure sub-plate. Remove any paint from any threaded mounting holes or around the mounting nut area to ensure a good connection to the Earth ground.
	Calculate the overall length of DIN rail required for the installation base on the following component widths. Be sure to include extra length for adding additional modules in the future and a clearance allowance for removing modules.
	 Width of Controller:  8.02” (203.71mm)
	 Width of PACIO Modules:  1.00” (25.4mm)
	 Extra DIN rail clearance (recommended):  2.00” (50.8mm)
	Mounting the Controller

	To mount the PAC Controller to the DIN Rail:
	1. Push the module up against the mounting rail from below, allowing the metal spring to snap in between the mounting rail and mounting area.
	2. Push the module against the mounting wall until it snaps into place.
	/
	Removing the Controller

	To remove the PAC Controller from the DIN rail:
	1. Push the module up and against the metal spring located on the underside of the rail guide.
	2. Tip the module away from the rail as shown in the illustration.
	3. Pull the module down and out of the mounting rail.
	/
	Adding PACIO Modules

	/
	WARNING:  Always attach or remove PACIO Modules with the system in a powered-down state. Damage to the modules or unintended I/O functionality might occur.
	Earth Ground

	Just as with the PAC Controller, connect the PACIO Modules to Earth by attaching the metal housing to operative Earth via the grounded DIN rail.
	Check all connections to verify that:
	 The connection between the PACIO Module housing and DIN rail conducts well.
	 The connection between the DIN rail and control cabinet conducts well.
	 The control cabinet is connected to Earth.
	/
	PACIO Module on DIN Rail
	PACIO Module Installation

	Follow the instructions below to mount the PACIO Modules on the DIN rail  (DIN EN 50022, 35 x 7.5 mm), and attach them to the Controller. 
	To add modules to the PAC

	1. About 1 cm to the right of the Controller, push the PACIO Module up against the mounting rail from below, allowing the metal spring to snap in between the mounting rail and mounting area.
	2. Push the Module against the mounting wall until it snaps into place.
	/
	Rail mounting of single Module
	3. Slide the module to the left until it engages with the E-Bus connector on the Controller.
	4. Repeat steps 1 through 3 to add additional modules.
	To Remove a PACIO Module from the PAC Controller

	1. Press the Unlock Button on the PACIO Module that needs to be removed, and slide all modules about 2 cm to the right.
	2. Push the Unlock Button on the adjacent Module to the right of the Module to be removed and slide the Module that needs to be removed to the left, just enough to clear the E-Bus connector on the right Module.
	3. Push the Module up and against the metal spring located on the underside of the rail guide.
	4. Tip the Module away from the rail as shown in the illustration.
	5. Pull the Module down and out of the mounting rail.
	/
	Removing a Module
	Fieldbus Communication Module (optional)

	An optional Fieldbus Communication Module is available with the PAC Controller in order to provide PROFINET I/O data via a PCI Express interface. Refer to Chapter 6 for more information on the configuration or installation of the PROFINET Slave option.
	Note:  The PROFINET communication modules are shipped with their firmware already loaded.
	Attaching Cables
	Ethernet, EtherCAT, and Fieldbus Communication Cables


	/
	WARNING:  Do not install Ethernet communication cables in the same conduit or cable tray with AC power wiring, motor leads, or any other high potential switching currents.
	To ensure reliable communications with the best performance possible, the cabling components used must conform to US standard EIA/TIA 568 or European standard EN50173-1 Class D.
	Category 5 (CAT5 or preferably CAT5e) cable is recommended for Ethernet and EtherCAT communications. The maximum allowed channel length is 100 meters or 328 feet.
	The cable must not be kinked or bent too tightly (the bend radius should be at least four times the outer diameter of the cable).
	Either shielded or unshielded cables may be used. Consider using shielded cables in electrically noisy environments. All shielded cables must be grounded for safety and effectiveness and a continuous shield connection maintained from end to end. Ground loops may develop when there is more than one ground connection and the difference in common mode voltage potential at these ground connections can introduce noise into the cabling.
	CHAPTER 3:System Start-up and Configuration
	Overview of System Start-up

	Once the installation location has been properly determined and the PAC Controller and PACIO Modules have been mounted to the DIN rail and properly grounded, it is time to apply power and configure the PAC Controller.
	Steps

	1. Connect 24VDC, Class 2 power to the Controller and I/O modules.
	2. Configure the PAC IP Settings, Machine Name, Date and Time, and other settings.
	Powering the PAC
	Connecting Power to the Controller


	/
	Warning:  The PAC has no power switch. It will start functioning as soon as live power is applied.
	The PAC operates on nominal 24VDC, SELV Limited Power Source or Class 2 power. Note that both the +24VDC and the 24VDC return is isolated from the Earth ground inside the Controller. Attach the following:
	Pin Number
	Marking
	Description
	Pin-1
	(L+)
	+24VDC
	Pin-2
	(L-)
	0 VDC 
	Pin-3
	(Earth)
	Earth Ground
	The system input power rating to the Controller and up to approximately 20 I/O modules is:
	 24VDC @ 1.2A, SELV Limited Energy,  or a total of 29 Watts
	 Wire gage for connection to the Controller: 0.20 - 1.0 mm² (IEC) / 26 – 16 AWG (UL), stripped to <10mm in length, solid or stranded wire
	Connection Diagram

	For convenience, the 24VDC input connector can be prewired and then plugged into the mating connector on the unit. Remember to tighten the two screws located on each side of the connector to prevent unintended disconnection.
	/
	CAUTION: To reduce issues associated with noise on the input DC power, keep the 24VDC wiring away from any AC interfering sources, such as motor leads or other devices, and keep the wiring as short as possible. 
	/
	Input Power Connection Diagram
	How to attach the wires to the tension clamp terminals:

	1. Push a small screwdriver (tip size 0.04mm x 2.5mm) into the small square opening on the back of the connector (refer to the next figure).
	2. Insert the stripped wire (<10mm) into the adjacent rectangular opening on the connector.
	3. Remove the screwdriver.
	4. Gently tug on the wire to confirm that it is tightly captured.
	/
	Attach Wires to Tension Clamp Terminals
	Switch Disconnect

	Although a DC power switch is not provided on the Controller or PACIO Modules, a rapid shut-down of all outputs can be performed by incorporating an external switch on the Controller +24 (L+) and the PACIO Module supply voltage (L+) power wires. For safety, power disconnect can also be incorporated into the Emergency Stop power loop.
	/
	CAUTION: Permanently connected equipment must include a switch or circuit breaker between the Controller and power source. This disconnect must be in a suitable location within reach of the Controller and must be properly marked to indicate that its purpose is to disconnect power.
	Installing an Optional AC Power Supply

	PAC Systems operate on 24 VDC input nominal power. You can purchase an optional PS-60W Power Supply available from Parker to provide 24VDC input power if DC machine power is not available.
	The optional Parker PS-60W power supply has the following ratings:
	INPUT
	AC Voltage, Nominal 
	115/230 VAC Auto Select 
	AC Voltage Range
	85-264 VAC  
	Frequency Range
	47-63 Hz
	Nominal Current
	1.3A / 0.7A
	Inrush Current (max)
	Typ. < 25A
	OUTPUT
	DC Voltage, Nominal
	24VDC, (22.5 – 28.5VDC adj.)
	DC Current, Nominal
	2.5A (60W)
	Overvoltage Protection
	>30VDC, but <33VDC, auto recovery
	GENERAL
	Environmental Rating
	IP20, Indoor Use Only
	Pollution Degree 2
	Agency Certifications
	Class 2 per UL 1310, CSA C22.2 No. 223
	UL508, CSA C22.2 No. 107.1
	CE Low Voltage Directive, IEC/EN60950-1, 2nd Edition
	RoHS Compliant
	Temperature, Storage
	-25°C to +85°C
	Temperature, Operating
	-10°C to +60°C Convection cooling, no forced air required
	Operation up to 50% load permissible with sideways or front side up mounting orientation.
	Relative Humidity
	<90% RH, non-condensing IEC 68-2-3, 68-2-3
	Overvoltage
	Category II
	Protection/Safety
	Protected against continuous short-circuit, overload, open-circuit.
	Protection Class 1 (IEC536), degree of protection IP20 (IEC 529)
	Safe low voltage: SELV (acc. EN60950)
	INSTALLATION
	Fusing, Input
	Internally Fused, External 10A slow acting fuse recommended
	Mounting
	Snap-on system to DIN Rail EN 50022, 35 x 7.5 or 35 x 15
	Input Connections
	16-10 AWG (1.5 – 6 mm2) Solid Conductors
	16 -12 AWG (0.5 – 4 mm2) Flexible Conductors
	Output Connections
	16-10 AWG (1.5 – 6 mm2) Solid Conductors
	16 -12 AWG (0.5 – 4 mm2) Flexible Conductors
	Clearance, cooling
	25mm above and below, 25mm left and right, 10mm front
	Dimensions H, W, D in. (mm)
	4.88 x 1.97 x 4.55  (124 x 50 x 116mm)
	If you provide your own machine power or a separate AC/DC power supply, the nominal input to the PAC Controller and up to approximately 20 PACIO Modules is 24VDC @ 1.2A or a total of 29 Watts.
	/
	CAUTION: Do not apply AC line input power directly to the PAC Controller,or damage may occur.
	Mounting the Optional PS-60W AC Power Supply

	The optional PS-60W AC power supply can be mounted on the DIN rail, conveniently on the left side of the Controller. To reduce issues associated with noisy DC power input, keep the 24VDC wiring away from any AC interfering sources such as motor leads or other devices. Refer to the PS-60W or the user-supplied power supply for information regarding topics such as mounting, AC power connections, or ratings.
	Add I/O wiring to the PACIO Modules

	All PACIO Modules require either input power wiring or field I/O wiring. The following section describes the general wiring guidelines for the Modules.
	Power circuits are conductors carrying high voltages, motor leads, or any other high potential switching circuits. Control circuits are considered to be low voltage digital or analog signals, communication or data signals, fieldbus or network wiring, or similar.
	Keep the following power circuits separate from control circuits:
	 DC voltages  60 V to 400 V
	 AC voltages  25 V to 400 V
	The following control circuits can be combined:
	 Shielded data or communication signals 
	 Shielded analog signals
	 Unshielded digital I/O lines
	 Unshielded DC voltages < 60 V
	 Unshielded AC voltages < 25 V
	The following wire sizes are recommended for the PACIO Module field and power wiring:
	 0.20 - 1.0 mm² (IEC) / 26 – 16 AWG (UL), stripped to <10mm in length, solid or stranded wire
	 Rated current: 5 A (CSA) / 10 A (UL)
	 For convenience, the PACIO Module connectors can be prewired and then plugged into the module. The Module connectors also facilitate easy replacement of a Module with requiring removal of the individual field wires.
	How to attach the wires to the tension clamp terminals:
	1. Push a small screwdriver (tip size 0.04mm x 2.5mm) into the small square opening on the back of the connector.
	2. Insert the stripped wire (<10mm) into the adjacent rectangular opening on the connector.
	3. Remove the screwdriver.
	4. Gently tug on the wire to confirm that it is tightly captured.
	/
	Attach Wires to Tension Clamp Terminals
	PACIO Power Distribution Module
	 Many PACIO Modules require 24VDC to provide power to field outputs. To ensure that there is as little cross interference as possible, do not connect the PACIO field power supply lines from one PACIO power supply port to the next. Install a central power supply point and establish a star topology using the shortest wires possible between the central point and PACIO Modules. To simplify this wiring, the use of a PACIO Power Distribution 2 x 16 Module is recommended. For more information, see page 137.
	 PACIO Modules that require 24VDC field power have a corresponding “POWER” LED indicator located on the Module.
	 Some PACIO Modules have under voltage monitoring, and can report this status to the control unit.
	/
	TIP:  A rapid shut-down of all PACIO outputs can be performed by externally switching-off of the I/O supply voltage L+.
	/
	TIP:  If you need to monitor the presence of the PACIO power supply in the control program, connect the 24VDC L+ input power to a PACIO digital input to represent the status of the field 24VDC power.
	It is recommended that the PACIO Module field wiring be properly shielded and the wiring shield be connected to Earth ground to prevent analog or digital I/O interference.
	 Shielding the wiring of low voltage analog and digital I/O signals is particularly important
	 Each PACIO Module contains an Earth ground bus bar for connection of an optional PACIO Shield Connection Terminal Block (see page 138). These products are useful in grounding the I/O wiring cable shields to Earth ground for EMI noise suppression.
	/
	PACIO Shield 14 mm     PACIO Shield 2x8mm
	Apply power to the PAC for the First Time

	Once the following steps have been completed, 24VDC can be applied to the Controller and PACIO Modules:
	 PAC Controller has been mounted to a DIN rail
	 PACIO Modules are attached to the Controller
	 24VDC input power wiring has been connected to the Controller
	 Field wiring and 24VDC power wiring has been connected to the PACIO Modules
	 Communication/Network cables are connected to the Controller
	Once the 24VDC power is turned on to the system, the LED’s will provide information on the PAC’s status per the following table:
	LED Color Status Table
	LED
	Software Controlled
	Color States
	Description
	Power
	no
	Blue
	Red
	Off
	Internal Controller power supplies good
	Internal Controller power supplies bad
	Off indicates no power or fuse blown
	Run/Stop
	yes
	Green
	White
	Off
	Programs running
	Push button is pressed
	Error
	yes
	Red
	Off
	System error
	No system error.
	Configuring the Network and System Settings

	Upon powering the system for the first time, use the PAC Configuration Tool to configure the initial system parameters. After commissioning the machine, these parameters need to be changed.
	To run the PAC Configuration Tool located in the PAC Controller, perform the following steps:
	1. Attach an Ethernet cable between the Controller Ethernet connector “X2” and a laptop or PC.
	2. As shipped from the factory, the PAC Controller IP Address is defaulted to 192.168.10.50. To avoid network IP address conflicts, set the Network Settings on the laptop/PC to IP 192.168.10.51 and Subnet Mask to 255.255.0.0 by following the procedure below.
	a) For Microsoft Windows 7, open the Network connections dialog box Network connections:
	Start > Control Panel > Network and Sharing Center.
	b) Select “Change Adapter Settings”.
	c) Right-click the “Local Area Connection” that is connected to the PAC Controller.
	d) Click Properties.
	e) Select Internet Protocol Version 4 (TCP/IPv4).
	f) Click Properties.
	g) Select “Use the following IP address:” and:
	 Enter the following IP address that will not conflict with the Controller: 192.168.10.51.
	 Enter the following subnet mask: 255.255.0.0
	h) Close the individual dialog windows by clicking OK to exit the Network Configuration tool.
	3.  Open a Microsoft Windows Internet Explorer browser window (IE 8 or later).
	4. To communicate with the controller, type the following IP address in the browser address bar: http://192.168.10.50:81
	5. You should see the following:
	Login Tab

	This tab is used to log into the PAC Configuration Tool.  Enter your Username and Password to gain access to the configuration tool.  The default username and password from the factory are Admin with the password box empty (no password).  If you do not know your username or password, please consult with the Administrator of the PAC Controller.
	/
	Click on the [?] button at the upper right corner of the page to display online help at any time to learn more about using the PAC Configuration Tool. This tool is useful for setting or changing the Controller system parameters.
	Tab1 –Network Settings

	This tab is used to set the PAC Ethernet port (“X2” or “X3”) to which the local network is attached and to change the IP address of the controller.
	/
	/
	TIP:  If more than one PAC Controller is connected to the same network, each Controller must be assigned a unique IP address to avoid network conflicts. Also confirm that the IP addresses of the PAC Controller(s) do not conflict with any other devices on the same network
	Tab 2 – System Settings

	This tab is used for assigning a “Machine Name” to the PAC Controller and for setting the date and time parameters.
	/
	Tab 3 – Security Settings

	This tab is used for assigning user names, passwords and user levels.  It also provides detailed information on each user’s access history.
	/
	Tab 4 – Xpress HMI Settings

	This tab is used for the Xpress HMI option on the PAC.  It allows the user to launch the Xpress Shell and Upload/Download Xpress projects.  
	/
	Tab 5 – About the PAC

	This tab is useful for inquiring the Controller “Model Number”, “Serial Number”, and the software and firmware version numbers. Note that these parameters are read-only. In addition, various file downloads can be initiated in this tab./
	Configuring the PAC with the Parker Automation Manager Software

	The Parker Automation Manager Software package is used to configure the PAC as the EtherCAT master and to program the PAC with the IEC611-31 language. The Parker Automation Manager software can be downloaded from parkermotion.com under the PAC product page or in the Support and Downloads page.
	After installing the Parker Automation software package, follow these instructions to get started with your project.
	Creating a new PAC project

	You can create a new PAC project off line with no access to the controller. 
	1. Launch the Parker Automation Manager Software.
	2. Choose “New Project”.
	3. Choose “Standard Project” and name your project (Project1 in this example) and choose the location you would like to store the project. Click OK.
	/
	4. Choose the appropriate PAC320 device in the pull down menu depending on your version of the PAC320. If you have a PAC with motion (PAC320-M…) then choose PAC320-MXX2X-XX. If you have a PAC with CNC motion (PAC320-C…) then choose PAC320-CXX2X-XX. If you have a PAC with PLC only (PAC320-P…) then chose PAC320-PXX2X-XX.
	5. Choose Add Device. This will add the PAC320 to your device tree.
	/
	6. Choose the PLC_PRG language you would like to use in your project. Choose OK.
	/
	7. The PAC will now show up in the Device Tree and you are now ready to start building your project with the PAC.
	/
	8. The Help menu in Parker Automation Manager is a great resource with documentation to help you start programming your project. 
	/ 
	Connection to the PAC

	The following section will step you through the process to connect Parker Automation Manger to the PAC via Ethernet.  It is recommended that you complete the “Configuring the System” section before this section. 
	1. Double click on “Device (PAC320-MXX2X-XX).” Under the Communications Settings tab, select Scan Network.
	/
	2. After the scanning process finds the PAC, select the PAC and click OK.
	/
	3. The Green dot on the device indicates that the device was found and you are now connected to the PAC.
	/
	Configure the EtherCAT_Master Task

	For projects that require real-time synchronization via distributed clocks (i.e., servo drive applications), use the following steps to configure the PAC as an EtherCAT master. This assumes that your EtherCAT slave also supports distributed clocks functionality. If your PAC will only be used with the PACIO Modules, distributed clocks is not required. But if you are using the PAC with a servo drive such as the Compax3, then these steps are required.
	1. In the Devices tree, double click the PLC Logic->Application->Task Configuration->EtherCAT_Master node to bring up the Task Configuration dialog.
	2. In the Configuration dialog, change the Type to be External and the External event to be EVENT_ECM_DC. Ensure that the Priority is set to 0. The Interval value is not set by the value in this dialog box.  It is set in the Cycletime in EtherCAT_Master_Node(see the next section) ***NOTE*** You MUST set the Type to External and the External Event to EVENT_ECM_DC to have the EtherCAT and distributed clocks to run correctly.
	/
	Configure EtherCAT_Master Node

	1. In the Devices tree, double click the EtherCAT_Master node to bring up the EtherCAT_Master Configuration dialog.
	2. Ensure that the Autoconfig Master/Slave checkbox is checked.
	3. Change the Distributed Clock Cycletime to the EtherCAT cycle time that you wish to achieve.  (2000 usec in this example).  For an EtherCAT network that includes a Compax3, the Distributed Clock Cycletime should not be lower than 500 usec and must be a multiple of 250 usec.  A Distributed Clock Cycletime of 1000 usec is a reasonable starting point.
	4. Check the Sync Window Monitoring checkbox and set the Sync window to 50.
	/
	Configuration of the PACIO (Online Method)

	1. Ensure that you are connected to the PAC (See Connection to the PAC).
	2. Right-click on “EtherCAT_Master (PAC320 EtherCAT Master)” in the Devices tree and select “Scan for Devices…”.
	 /
	3. A list of connected EtherCAT slaves will be displayed. If this list is missing a slave, ensure the slave is connected and powered on, and then click the Scan for Devices button to re-scan. 
	/
	4. When the list is complete, click the “Copy all devices to project” and the PACIO will show up on your device tree under the PAC320_BusCoupler.
	/
	Configuration of the PACIO (Online Method)

	After you have configured the PAC as an EtherCAT master, you can now add your PACIO Modules as slaves under the PAC320_BusCoupler. You can add the modules to the project without having an Ethernet connection to the PAC.
	1. Right click on the PAC320_BusCoupler and select “Add Device”.
	/
	2. Find Parker Hannifin as the Vendor and select the appropriate PACIO slave module that corresponds to the PACIO hardware on your system. Then click “Add Device.”
	/
	3. The new module appears in the list. You can continue to append more PACIO Modules as needed to match your hardware by repeating these steps.
	/
	Mapping the PACIO

	After adding the PACIO module to the project, the next step is to map the IO points.
	1. Double click the PACIO module node in the device tree. 
	1. Next, click on IO Mapping tab. This will open the IO Mapping dialog that contains a table of all the IO point
	3. Double click in the Variable column for the desired IO point and create a name for this point.  *Note: Variables created this way are global for the project.  
	The IO Point can now be accessed in any POU through the variable name.
	Add the Compax3 as an EtherCAT slave (Online Method)

	1. Double-click the PAC320_XXX2X_XX device in the Devices tree to bring up the PAC320 node and the Communication Settings tab.  Set up communications and go online by clicking the Online menu and selecting Login.
	2. In the Devices tree, right-click the EtherCAT Master node and select Scan For Devices... This opens the Scan For Devices... dialog. 
	/
	3. In the Scan For Devices… dialog, select the Compax3_EtherCat_DS402_CoE device and click Copy to project.
	/
	4. The dialog sets the default name "Compax3_EtherCAT_DS402_CoE_".  The Compax3 is now added as a slave to the PAC in the project.
	5. Notice that along with the "Compax3_EtherCAT_DS402_CoE" EtherCAT slave device, the “SM_Drive_ETC_Parker” axis is created.  Right-click on the SM_Drive_ETC_Parker node and select Rename.  Change the name as appropriate.  This will also be the main name used for the SoftMotion Function blocks.
	/
	6. Go to the menu Online and select the Logout item to go offline with the PAC and continue configuration in the Configuring the Compax3 EtherCAT slave node section
	Add the Compax3 as an EtherCAT slave (Offline Method)

	In the Devices tree, right-click the EtherCAT Master node.
	2. Select Add Devices... This opens the Add Devices... dialog. 
	/
	3. In the Add Devices… dialog, select Append device for the Action and Parker Hannifin for the Vendor.
	4. Select C3SxxxVxFxxI31T11Mxx_OpMode8 V2.05 Softmotion.
	5. The dialog sets the default name "Compax3_EtherCAT_DS402_CoE". You can change the name as appropriate for your application.
	6. Click Add Device.
	/
	7. In the Devices tree, the C3SxxxVxFxxI31T11Mxx_OpMode8 V2.05 SoftMotion node is added under the EtherCAT_Master node. 
	8. Notice that along with the “Compax3_EtherCAT_DS402_CoE” EtherCAT slave device, the “SM_Drive_ETC_Parker” axis is created.  Right-click on the SM_Drive_ETC_Parker node and select Rename.  Change the name as appropriate.  This will also be the main name used for the SoftMotion Function blocks. 
	Configuring the Compax3 EtherCAT slave node

	After you have added the Compax3 EtherCAT slave (either offline or online), now you should configure the Compax3 EtherCAT slave node:
	9. Double-click the C3SxxxVxI31T11Mxx_OpMode8 V2.05 SoftMotion node and check the Enable Expert Settings checkbox.
	10. Check the Distributed Clock enable checkbox
	11. Check the Enable Sync0 checkbox
	/
	1. Double-click the SM_Drive_ETC_Parker node.  The SM_Drive_ETC_Parker dialog is opened and can be used to configure the SoftMotion properties of the axis. Use the Basic tab to configure limits and the Scaling/Mapping tab to configure scaling, the relationship between user units and drive input counts. *Note:  The Compax3’s drive input counts are configured using the Compax3 Servo Manager and are in drive input counts per motor revolution, regardless of the feedback counts of the motor.
	/
	Your Compax3 is now configured as an EtherCAT Slave with the PAC.
	Downloading and Uploading a Project to the PAC
	Downloading Project Execution Code


	After you have completed your project and it is ready to download to the PAC, use the following instructions to help with this process.
	1. To download the project execution code, select the Login Icon on the Toolbar.
	/
	2. You may be prompted to find an active path. To have the PAC automatically scan, select Yes. To open the Communications Settings Page, select No and then proceed to scan the network for the PAC.
	/
	3. If there is a project already on the PAC and you want to replace it with this application, click Yes.
	/
	4. If you are downloading the project the first time to a PAC without a project, it may prompt you with a pop up window asking if you want to download the application, click Yes. The project is now downloaded to the PAC.
	/
	Downloading Project Source Code

	In order for the Source Upload feature to work, the Source files must be downloaded to the PAC. 
	1. To download the source files to the PAC, in Parker Automation Manager select File(Source Download.
	/
	2. Select PAC320 under the Gateway as the device to download the project. If the PAC does not show up under the Gateway, select Scan Network to locate the PAC. Select OK to download the project.
	/
	Uploading Project Source Code

	To upload a project from the PAC, use the following instructions to help with this process:
	1. In Parker Automation Manger select File(Source Upload.  
	/
	2. Select the PAC on the Gateway and select OK.  If a PAC does not show up on the Gateway, select Scan network.
	/
	3. Choose the folder location on your computer where you would like to extract and save the source files. Then click on Extract.
	/
	Your project and source files are now saved to your computer.
	4. If you would like to open the project, click Yes.
	/
	Your project and source files are now opened in Parker Automation Manager.
	Programming your Xpress HMI in the PAC

	The PAC can be ordered with the optional Xpress HMI software embedded in the PAC.  This option allows you to develop and run your Xpress HMI program from the PAC.  To begin development of your project, type in the IP Address of the PAC in a browser such as Internet Explorer. (you do not need the “:81” at the end of the IP Address like the Configuration Tool).  The Xpress Shell will show up in your browser and you are ready to begin developing your PAC Xpress HMI project.  Please refer to the Interact Xpress User Guide to help develop your project on the PAC.  The Interact Xpress user guide can be downloaded from the PAC product page on www.parkermotion.com.
	The PAC with the embedded Xpress HMI option allows you to easily share tags between the two projects to make it easier to create your application.  Any POU, Global Variable, or Persistent list in your PAC project can share tags with Xpress.  To expose your PAC project tags to your Xpress project, follow these instructions:
	PAC Project Configuration 
	1. Open the Parker Automation Manager software, select ‘File’, ‘New Project’ and ‘Standard project’.  Name the Project ‘PAC Xpress Tags’.  Choose OK.
	2. Select the appropriate Device for use with the PAC. (PAC320-MXX2X-XX, PAC320-CXX2X-XX, PAC320-PXX2X-XX) and select Structured Text (ST) for the ‘PLC_PRG ’ option.
	3. Choose OK
	/
	4. Double-click PLC-PRG (PRG) in the tree.
	5. Enter the following text into the Declarations section of this POU.
	PROGRAM PLC_PRG
	VAR
	MyBoolTag : BOOL;
	MyIntTag : INT;
	MyStringTag : STRING;
	END_VAR
	6. Double-click on Symbol configuration to open the symbol configuration worksheet.
	7. At this point, you will select ‘Build’ from the upper menu bar. Choose ‘Build’. 
	8. You will see a branch titled ‘PLC_PRG’. Expand that location and select the all three variables as shown below.  This will expose them for use with the Xpress HMI.
	Note:  In order to expose your tags to Xpress, you must check the box for each tag.  Any POU, Global Variable, or Persistent list in your PAC project can share tags with Xpress
	/
	9. Save the project.
	10. Download your project to the PAC controller.
	a. Double Click on Device (PAC320-XXX2X-XX) from the Devices tree.
	b. Click Scan network… from the Communication Settings dialog.
	c. Choose your PAC from the Select Device dialog.  Click OK.
	/
	d. Expand the Online Menu.
	e. Choose Login.
	f. Choose Yes.  This will download the PLC project to the PAC and allow the variables to be accessed by Xpress.
	To develop your Xpress project on the PAC and access the tags from your PAC program, follow these instructions:
	11. Launch a Web Browser.
	12. Point it to the IP of the PAC. (i.e. 192.168.10.50)
	13. Interact Xpress Shell loads.
	/
	14. Press the Disconnect button.
	15. Press the Design button.
	16. Interact Xpress Designer loads.  Press the Tags Tab.  The Variables are now accessible tags in the Xpress HMI.
	Note:  Not all data types are allowed to be shared to your PAC project.  The data types NOT allowed are:  TIME, DATE, BITORBYTE, TOD, DT, REF, VOID, LTIME, BIT.
	Note:  An Xpress tag will be created for each element in an array.  An Xpress tag will be created for each element in a User Defined Data Type.
	/
	To help program your Xpress project, refer to the Interact Xpress user guide that can be downloaded from
	CHAPTER 4:PACIO Modules  
	PACIO Module Overview

	The PACIO Module family consists of a variety of Input and Output modules that are directly connected to the controller via a high speed EtherCAT network (E-Bus). These include digital or analog I/O Modules, analog temperature Modules, counters and interface Modules. Each of the PACIO Modules listed in the table below are compatible with the PAC. See the remainder of this chapter for details about each Module 
	To order, contact your local Automation Technology Center (ATC) or distributor.
	Part Number
	PACIO Bus Coupler 3A
	PACIO-400-00
	PACIO DI16/DO8 1A
	PACIO-450-02
	PACIO DI16/DO16 1ms/0.5A
	PACIO-450-03
	PACIO DI8/DO8 1ms/0.5A
	PACIO-450-05
	PACIO DI16/DO16 1ms/0.5A LS
	PACIO-450-13
	PACIO DI32 1ms
	PACIO-451-02
	PACIO DI16 1ms
	PACIO-451-03
	PACIO DO16 0.5A
	PACIO-452-01
	PACIO DO8 1A
	PACIO-452-02
	Analog Input and Output Modules
	PACIO AI4-mA 12 Bit
	PACIO-441-01
	PACIO AI4/8-VDC 13 Bit
	PACIO-441-02
	PACIO AO4-VDC/mA 12 Bit
	PACIO-442-02
	Analog Temperature Input Modules
	PACIO AI4-Pt/Ni100 16 Bit
	PACIO-443-01
	PACIO AI4-Pt/Ni1000 16 Bit
	PACIO-443-03
	Counter Modules
	PACIO Counter/Enc
	PACIO-454-01
	Interface Modules
	PACIO PROFIBUS-DP-Slave
	PACIO-455-03
	PACIO Extender 2 Port
	PACIO-400-02
	Part Number
	PACIO Power Distribution 2X16
	PACIO-411-00
	PACIO Shield 2x8mm
	PACIO-412-01
	PACIO Shield 14mm
	PACIO-412-02
	PACIO 2-Pole Connector
	43-026590-01
	PACIO 18-Pole Connector
	43-026591-01
	PACIO 36-pole Connector
	43-026592-01
	PACIO Bus Coupler 3A

	Although a bus coupler is built in to the PAC, the PACIO Bus Coupler 3A Module serves as a bus for remote I/O modules. It converts CAT5e (twisted pair cable) to a low-voltage differential signaling (LVDS) E-Bus and also provides the system power required by the remote PACIO modules. At the end of the modular device, the connection between the forward and return lines is automatically closed, retaining EtherCAT protocol through to the last module.
	Each Bus Coupler 3A can provide up to 3 Amps on the E-Bus connector to power up to 20 individual I/O Modules. The PAC Controller also has an internal Bus Coupler and you can attach approximately 20 modules locally. A Bus Coupler 3A Extender Module is required when exceeding the 3 Amps and you would like to add additional modules. The figure below shows how to add the Extender module to the end of the first 20 modules and the Bus Coupler to the next 20 modules. Only one Extender module is required in the system, but a Bus Coupler is required for each additional 20 modules (or 3 Amps total E-Bus current).
	PACIO Bus Coupler 3A Module Front View
	/
	Diagram that shows how to use the Extender Module with the Bus Coupler for additional PACIO modules.
	NOTE: For the best emission results, connect the shielding of the EtherCAT cable to Earth ground (see PACIO Shield Connection Terminal Block on page 138).
	Module State

	Variable
	Data Type
	Explanation
	Undervoltage
	BOOL
	Terminals

	IN
	RJ45 socket
	OUT
	RJ45 socket
	Status LEDs

	The LED labeled "EtherCAT Run" indicates the state of the EtherCAT ASIC. The “In” and “Out” LEDs indicate the physical state of the Ethernet ports to which they are allocated. 
	“EtherCAT Run” LED
	State
	LED Flash Code
	Explanation
	Init
	Off
	Initializing, no data exchange
	Pre-Op
	Off/green, 1:1
	Pre-operational, no data exchange
	Safe-Op
	Off/green, 3:1
	Safe operation, inputs readable
	Op
	Green, on
	Operational, unrestricted data exchange
	“In L/A” LED, “Out L/A” LED
	State
	LED Flash Code
	Explanation
	Not connected
	Off
	No Ethernet connection
	Connected
	Green, on
	Connected to Ethernet
	Traffic
	Green, flashing
	Exchanging telegrams
	PACIO DI16/DO8 1A

	Front view of PACIO DI16/DO8 1A Module 
	I/O Connection
	Out
	Pin
	Out
	Pin
	0
	0
	4
	8
	1
	2
	5
	10
	2
	4
	6
	12
	3
	6
	7
	14
	The PACIO DI16/DO8 1A Module features 16 digital inputs and 8 digital outputs.
	PACIO-450-02
	16
	5 ms typically
	Off: -3V … 5V (EN 61131-2, type 1)On: 15V … 30V
	Typical sink current 5mA per input at 24V
	PNP
	8
	1A per output
	PNP
	Maximum 8A
	Plug 36-pole (43-026592-01)
	ASIC ET1200 
	100 Mbit/s
	24 VDC -20% +25%
	135mA
	Variable

	Variable
	Data Type
	Explanation
	DigitalInputn
	BOOL
	Digital input (n=0...15)
	DigitalOutputn
	BOOL
	Digital output (n=0...7)
	reserved
	BOOL
	Unused output addresses
	Terminals

	NOTE: Connect L+ to both L+ terminals if the total current exceeds the 6A limit. L+ and L- on both the inputs and outputs are internally connected.
	Status LEDs

	The LED labeled "EtherCAT Run" indicates the state of the EtherCAT ASIC. The LED labeled "IO" indicates the state of the Module’s inputs and outputs. The LED labeled "Power" indicates the state of the Module’s I/O power supply; the Module is not monitored for low voltage status.
	“EtherCAT Run” LED
	State
	LED Flash Code
	Explanation
	Init
	Off
	Initializing, no data exchange
	Pre-Op
	Off/green, 1:1
	Pre-operational, no data exchange
	Safe-Op
	Off/green, 3:1
	Safe operation, inputs readable
	Op
	Green, on
	Operational, unrestricted data exchange
	“IO” LED
	State
	LED Flash Code
	Explanation
	Ok
	Off
	No error
	SC
	Red, on
	Short-circuited digital output
	Traffic
	Green, flashing
	Exchanging telegrams
	“Power” LED
	State
	LED Flash Code
	Explanation
	On
	Green, on
	24 VDC supply ok
	Off
	Off
	24 VDC supply not ok
	“Channel” LEDs
	State
	LED Flash Code
	Explanation
	On
	Green, on
	Input signal TRUE / output enabled
	Off
	Off
	Input signal FALSE / output disabled
	/
	CAUTION: The output drivers have a thermal fuse to automatically turn off any short-circuited outputs. If a short circuit occurs, remove the fault and allow the output to cool down and reset before reenergizing the system.
	PACIO DI16/DO16 1ms/0.5A

	Front view of PACIO DI16/DO16 1ms/0.5A Module
	I/O connections
	The PACIO DI16/DO16 1ms/0.5A Module features 16 digital inputs and 16 digital outputs. 
	Variable

	Variable
	Data Type
	Explanation
	Terminals

	Connect L- to both L- terminals if the total current exceeds the 6A limit. L+ and L- on both the inputs and outputs are internally connected.
	Status LEDs

	The LED labeled “EtherCAT Run” indicates the state of the EtherCAT ASIC. The LED labeled “Power” indicates the state of the Module’s I/O power supply; the Module is not monitored for low-voltage states. 
	“EtherCAT Run” LED
	State
	LED Flash Code
	Explanation
	Init
	Off
	Initializing, no data exchange
	Pre-Op
	Off/green, 1:1
	Pre-operational, no data exchange
	Safe-Op
	Off/green, 3:1
	Safe operation, inputs readable
	Op
	Green, on
	Operational, unrestricted data exchange
	“Power” LED
	State
	LED Flash Code
	Explanation
	On
	Green, on
	24 VDC supply ok
	Off
	Off
	24 VDC supply not ok
	“Channel” LEDs
	State
	LED Code
	Explanation
	On
	Green, on
	Input signal Low (TRUE) / output enabled
	Off
	Off
	Input signal High (FALSE) / output disabled
	/
	CAUTION: The output drivers have a thermal fuse to automatically turn off any short-circuited outputs. If a short circuit occurs, remove the fault and allow the output to cool down and reset before reenergizing the system.
	PACIO DI8/DO8 1ms/0.5A

	Front view of PACIO DI8/DO8 1ms/0.5A Module  I/O connection
	The PACIO DI8/DO8 1ms/0.5A Module has 8 digital inputs and 8 digital outputs.
	Typical sink current 5mA per input at 24V
	Variable
	Terminals
	Status LEDs

	The LED labeled "EtherCAT Run" indicates the state of the EtherCAT ASIC. The LED labeled "IO" indicates the state of the Module’s inputs and outputs. The LED labeled "Power" indicates the state of the Module’s I/O power supply; the Module is not monitored for low voltage status.
	“EtherCAT Run” LED
	State
	LED Flash Code
	Explanation
	Init
	Off
	Initializing, no data exchange
	Pre-Op
	Off/green, 1:1
	Pre-operational, no data exchange
	Safe-Op
	Off/green, 3:1
	Safe operation, inputs readable
	Op
	Green, on
	Operational, unrestricted data exchange
	“IO” LED
	State
	LED Flash Code
	Explanation
	Ok
	Off
	No error
	SC
	Red, on
	Short-circuited digital output
	“Power” LED
	State
	LED Flash Code
	Explanation
	On
	Green, on
	24 VDC supply ok
	Off
	Off
	24 VDC supply not ok
	“Channel” LEDs
	State
	LED Flash Code
	Explanation
	On
	Green, on
	Input signal TRUE / output enabled
	Off
	Off
	Input signal FALSE / output disabled
	/
	CAUTION: The output drivers have a thermal fuse to automatically turn off any short-circuited outputs. If a short circuit occurs, remove the fault and allow the output to cool down and reset before reenergizing the system.
	PACIO DI16/DO16 1ms/0.5A LS(Low Side)

	Front view of PACIO DI16/DO16 1ms/0.5A LS Module
	I/O connections
	The PACIO DI16/DO16 1ms/0.5A LS Module features 16 digital low-side inputs and 16 digital low-side outputs. 
	Variable

	Variable
	Data Type
	Explanation
	Terminals

	Connect L- to both L- terminals if the total current exceeds the 6A limit. L+ and L- on both the inputs and outputs are internally connected.
	Status LEDs

	The LED labeled “EtherCAT Run” indicates the state of the EtherCAT ASIC. The LED labeled “Power” indicates the state of the Module’s I/O power supply; the Module is not monitored for low-voltage states. 
	“EtherCAT Run” LED
	State
	LED Flash Code
	Explanation
	Init
	Off
	Initializing, no data exchange
	Pre-Op
	Off/green, 1:1
	Pre-operational, no data exchange
	Safe-Op
	Off/green, 3:1
	Safe operation, inputs readable
	Op
	Green, on
	Operational, unrestricted data exchange
	“Power” LED
	State
	LED Flash Code
	Explanation
	On
	Green, on
	24 VDC supply ok
	Off
	Off
	24 VDC supply not ok
	“Channel” LEDs
	State
	LED Code
	Explanation
	On
	Green, on
	Input signal Low (TRUE) / output enabled
	Off
	Off
	Input signal High (FALSE) / output disabled
	/
	CAUTION: The output drivers have a thermal fuse to automatically turn off any short-circuited outputs. If a short circuit occurs, remove the fault and allow the output to cool down and reset before reenergizing the system.
	PACIO DI32 1ms

	Front view of PACIO DI32 1ms Module
	I/O connections
	The PACIO DI32 1ms Module features 32 digital inputs. 
	Variable
	Terminals
	Status LEDs

	The “EtherCAT Run” LED indicates the state of the Module’s EtherCAT ASIC.
	“EtherCAT Run” LED
	State
	LED Flash Code
	Explanation
	Init
	Off
	Initializing, no data exchange
	Pre-Op
	Off/green, 1:1
	Pre-operational, no data exchange
	Safe-Op
	Off/green, 3:1
	Safe operation, inputs readable
	Op
	Green, on
	Operational, unrestricted data exchange
	“Channel” LEDs
	State
	State
	State
	On
	Green, on
	Input signal = TRUE
	Off
	Off 
	Input signal = FALSE
	PACIO DI16 1ms

	/
	Front view of PACIO DI16 1ms Module   I/O connection 
	The PACIO DI16 1ms Module has 16 digital inputs.
	Typical sink current 5mA per input at 24V
	Variable
	Terminals
	Status LEDs

	The “EtherCAT Run” LED indicates the state of the Module’s EtherCAT ASIC.
	“EtherCAT Run” LED
	State
	LED Flash Code
	Explanation
	Init
	Off
	Initializing, no data exchange
	Pre-Op
	Off/green, 1:1
	Pre-operational, no data exchange
	Safe-Op
	Off/green, 3:1
	Safe operation, inputs readable
	Op
	Green, on
	Operational, unrestricted data exchange
	“Channel” LEDs
	State
	State
	State
	On
	Green, on
	Input signal = TRUE
	Off
	Off 
	Input signal = FALSE
	PACIO DO16 0.5A

	Front view of PACIO DO16 0.5A Module          I/O connection
	The PACIO DO16 0.5A Module features 16 digital outputs.
	Variable
	Terminals
	Status LEDs

	The LED labeled "EtherCAT Run" indicates the state of the EtherCAT ASIC. The LED labeled "IO" indicates the state of the Module’s inputs and outputs. The LED labeled "Power" indicates the state of the Module’s I/O power supply; the Module is not monitored for low voltage status.
	“EtherCAT Run” LED
	State
	LED Flash Code
	Explanation
	Init
	Off
	Initializing, no data exchange
	Pre-Op
	Off/green, 1:1
	Pre-operational, no data exchange
	Safe-Op
	Off/green, 3:1
	Safe operation, inputs readable
	Op
	Green, on
	Operational, unrestricted data exchange
	“IO” LED
	State
	LED Flash Code
	Explanation
	Ok
	Off
	No error
	SC
	Red, on
	Short-circuited digital output
	“Power” LED
	State
	LED Flash Code
	Explanation
	On
	Green, on
	24 VDC supply ok
	Off
	Off
	24 VDC supply not ok
	“Channel” LEDs
	State
	LED Flash Code
	Explanation
	On
	Green, on
	Output enabled
	Off
	Off
	Output disabled
	/
	CAUTION: The output drivers have a thermal fuse to automatically turn off any short-circuited outputs. If a short circuit occurs, remove the fault and allow the output to cool down and reset before reenergizing the system.
	PACIO DO8 1A

	Front view of PACIO DO8 1A Module   I/O connection
	The PACIO DO8 1A Module features 8 digital outputs.
	Variable
	Terminals

	Power supply to Module I/Os
	Status LEDs

	The LED labeled "EtherCAT Run" indicates the state of the EtherCAT ASIC. The LED labeled "IO" indicates the state of the Module’s inputs and outputs. The LED labeled "Power" indicates the state of the Module’s I/O power supply; the Module is not monitored for low voltage status.
	“EtherCAT Run” LED
	State
	LED Flash Code
	Explanation
	Init
	Off
	Initializing, no data exchange
	Pre-Op
	Off/green, 1:1
	Pre-operational, no data exchange
	Safe-Op
	Off/green, 3:1
	Safe operation, inputs readable
	Op
	Green, on
	Operational, unrestricted data exchange
	“IO” LED
	State
	LED Flash Code
	Explanation
	Ok
	Off
	No error
	SC
	Red, on
	Short-circuited digital output
	“Power” LED
	State
	LED Flash Code
	Explanation
	On
	Green, on
	24 VDC supply ok
	Off
	Off
	24 VDC supply not ok
	“Channel” LEDs
	State
	LED Flash Code
	Explanation
	On
	Green, on
	Output enabled
	Off
	Off
	Output disabled
	/
	CAUTION: The output drivers have a thermal fuse to automatically turn off any short-circuited outputs. If a short circuit occurs, remove the fault and allow the output to cool down and reset before reenergizing the system.
	PACIO AI4-mA 12 Bit

	/
	Front view of AI4-mA 12 Bit Module   I/O Connection 
	The PACIO AI4-mA 12 Bit Module offers 4 analog current signal inputs. Their measuring range can be set separately for every channel (that is, either to 0-20mA or to 4-20mA).
	Technical Data 
	PACIO AI4-mA 12 Bit
	Part number
	PACIO-441-01
	Analog inputs 
	4 single-ended
	Resolution 
	12 bit
	Measuring range 
	0-20mA, 4-20mA (limit 21.3675mA)
	Temperature drift
	< ± 25 ppm/°C regarding range limit
	Critical frequency
	typical 12.5 Hz
	Impedance
	< 75 Ω
	Sampling frequency
	1.45 kHz (if all channels are enabled)
	Connector IO/Power
	Plug 18-pole (43-026591-01)
	Controller 
	ASIC ET1200
	Baud rate 
	100 Mbit/s
	Power supply 
	from coupler through E-Bus connector
	E-Bus load 
	140mA
	Terminals

	For information on operative earth shielding of analog wire, see Adding PACIO Modules on page 26.
	Status LEDs

	The LED labeled "EtherCAT Run" indicates the state of the EtherCAT ASIC. The LED labeled "IO" indicates the state of the Module inputs and outputs. The LED labeled "Power" indicates the state of the Module’s I/O power supply.  
	“EtherCAT Run” LED
	State
	LED Flash Code
	Explanation
	Init
	Red, on
	Initializing, no data exchange
	Pre-Op
	Red/green, 1:1
	Pre-operational, no data exchange
	Safe-Op
	Red/green, 3:1
	Safe operation, inputs readable
	Op
	Green, on
	Operational, unrestricted data exchange
	“IO” LED
	State
	LED Flash Code
	Explanation
	Ok
	Green, on
	No error
	Error
	Off
	Short-circuited digital output
	Inoperative if E-Bus LED = Off
	Red, 2x
	Under voltage (not implemented)
	Red, 3x
	Watchdog
	Red, 4x
	EtherCAT watchdog control
	Red, 6x
	Module-specific fault
	Red, 7x
	Configuration error (E-Bus pre-operational), number of process data differs from that in the Module
	Defective
	Red, on
	Module Defective
	“Power” LED
	State
	LED Flash Code
	Explanation
	On
	Green, on
	24 VDC supply ok
	Off
	Off
	24 VDC supply not ok
	“Channel” LEDs
	State
	LED Flash Code
	Explanation
	On
	Green, on
	Channel enabled
	Analog Inputs

	Check the following variable for the digitized input values. 
	Channel_n
	INT
	Value measured on channel n (n= 0…3)
	Measured Value

	The maximal measuring value (0xFFF0) of the current input module is 0.5V/23.4 Ω = 21.3675mA. The status is shown by the channel LED.
	/
	Measuring values, Variable values, Status
	Analog Values Current

	mA
	Decimal
	Hexadecimal
	mA
	Decimal
	Hexadecimal
	0
	0
	0
	12
	36784
	16#8FB0
	1
	3056
	16#0BF0
	13
	39856
	16#9BB0
	2
	6128
	16#17F0
	14
	42928
	16#A7B0
	3
	9184
	16#23E0
	15
	45984
	16#B3A0
	4
	12256
	16#2FE0
	16
	49056
	16#BFA0
	5
	15328
	16#3BE0
	17
	52112
	16#CB90
	6
	18384
	16#47D0
	18
	55184
	16#D790
	7
	21456
	16#53D0
	19
	58256
	16#E390
	8
	24528
	16#5FD0
	20
	61312
	16#EF80
	9
	27584
	16#6BC0
	20.5
	62848
	16#F580
	10
	30656
	16#77C0
	11
	33728
	16#83C0
	≥ 21.37
	65520
	16#FFF0
	Module Control

	The module provides you with various operational options:
	To set up the module choose the options as appropriate and accept by setting control bit "SetOptions" to a rising edge. The module will confirm by returning "OptionsSet".
	There are various "module error" bits that the module uses to indicate errors. The states of the error bits are retained and also used for error indication by the "IO" LED. 
	To reset the error bits set control bit "ResetError" to a rising edge.
	SetOptions
	BOOL
	Rising edge  accepts module options
	ResetError
	BOOL
	Rising edge  acknowledges error
	Module Options

	The following options are available for the Module. To set and accept options, see ”Module Control.”  
	Channel_n_0_20mA
	BOOL
	TRUE
	Channel n to 0…20mA
	FALSE
	Channel n to 4…20mA
	Channel_n_On
	BOOL
	Enables channel n
	Channel_n_Filter
	USINT
	0..255
	New values avail. in k/3 ms (k=1..255)
	n
	0 … 3
	Channel number
	Module State

	The following states are indicated by the Module messages. To reset the messages, see “Module Control.” 
	Shortcut
	BOOL
	Short circuit
	Undervoltage
	BOOL
	Low voltage (supplied power < 19.2V)
	Watchdog
	BOOL
	Internal watchdog of module
	EtherCAT_Error
	BOOL
	Configuration error or watchdog control
	Specific_Error
	BOOL
	Module-specific fault
	OptionsSet
	BOOL
	Sent by module to acknowledge SetOptions
	Module-Specific Messages

	Apart from the Module error messages, the set of messages below contains details about the current state of the PACIO AI4-mA 12 Bit Module. These messages are automatically reset when the state concerned has returned to normal. They are combined into a single "Specific_Error" state of the Module and output to the IO LED as "Module-specific error.”
	Conversion Time

	The analog signals are converted one-by-one down every channel. Disabling one or more channels will shorten the entire analog-to-digital (A/D) conversion cycle. 
	“Filter” in this case means to compute an average when the set filter time is over.
	Analog value conversion runs cyclically and is not synchronized with the receipt of EtherCAT telegrams. The cycle consists of the analog value conversion plus transmitting the values into the EtherCAT data area. The PACIO AI4-mA 12 Bit Module accepts the following times as the ideal EtherCAT cycle setup.
	Number of Channels
	Cycle Time in ms
	1
	0.27
	2
	0.41
	3
	0.55
	4
	0.69
	NOTE:  If you are aiming for a high sampling frequency, the PAC should do the filtering (averaging) because it will normally have much more processing power. Take the EtherCAT cycle into account to assess how much the values stored by the EtherCAT master are up-to-date.
	Quality of Analog Values

	The Module inputs connect to both active and passive current sensors. See Figure “I/O Connections” on page 85 for an illustration of the Module’s I/O connections. The module provides terminals for the 24VDC- supply to the transmitter of every channel
	For the passive current sensors, interconnect the "–" and "0V" terminals.
	Active current sensors:
	 Use the power supplied by the module if at all possible.
	 If power to the current sensors is supplied by an external source, connect the 0V terminal of that power source to the 0V terminal of the module.
	Sensor Connections
	NOTE: Best results are obtained by connecting the shield of the signal cables to operative earth.
	PACIO AI4/8-VDC 13 Bit

	/
	Front view of PACIO AI4/8-VDC 13 Bit Module       I/O connection
	The PACIO AI4/8-VDC 13 Bit Module features eight analog inputs. If signal lines are single-ended (measured against earth, L-), eight channels are available. To measure differential signals, you need two channels for every signal (that is, you can pick up no more than four differential signals). Channels can be combined as follows: 0/1, 2/3, 4/5, and 6/7. 
	Part number
	Analog inputs 
	8 single-ended or 4 differential
	Resolution 
	13 bit (1.221 µV unipolar, 2.442 µV bipolar)
	Measuring range 
	0 … 10V, ± 10V
	Temperature drift
	< -15 ppm/°C regarding range limit
	Critical frequency
	typical 1 MHz
	Input impedance 
	input impedance is 66 MΩ each channel in the bipolar mode and 54 MΩ in the unipolar mode, when all channels are working
	Input resistance 
	> 100 MΩ
	Sampling frequency
	1.12 kHz (if all channels are enabled)
	Connector IO/Power
	Plug 18-pole (43-026591-01)
	Controller 
	ASIC ET1200
	Baud rate 
	100 Mbit/s
	Power supply 
	from coupler through E-Bus connector
	E-Bus load
	190 mA
	Terminals

	The Module needs no separate 24V connector. Power is supplied to the Module through the E-Bus connector. For information on operative earth shielding of analog wire, see Adding PACIO Modules on page 26.
	Status LEDs

	The LED labeled "EtherCAT Run" indicates the state of the EtherCAT ASIC. The LED labeled "IO" indicates the state of the Module’s inputs and outputs.
	“EtherCAT Run” LED
	State
	LED Flash Code
	Explanation
	Init
	Red, on
	Initializing, no data exchange
	Pre-Op
	Red/green, 1:1
	Pre-operational, no data exchange
	Safe-Op
	Red/green, 3:1
	Safe operation, inputs readable
	Op
	Green, on
	Operational, unrestricted data exchange
	“IO” LED
	State
	LED Flash Code
	Explanation
	Ok
	Green, on
	No error
	Error
	Off
	Malfunction of Module if E-Bus LED = On
	Inoperative if E-Bus LED= Off
	Red, 3x
	Watchdog
	Red, 4x
	EtherCAT watchdog control
	Red, 6x
	Module-specific fault
	Red, 7x
	Configuration error (E-Bus pre-operational), number of process data differs from that in the Module
	Defective
	Red, on
	Module Defective
	“Channel” LEDs
	State
	LED Flash Code
	Explanation
	On
	Green, on
	Channel enabled
	Off
	Off
	Channel disabled
	Analog inputs

	Check the following variable for the digitized input values.
	Variable
	Data type
	Explanation
	Channel_n
	INT
	Value measured on channel n (n= 0…7)
	Analog Voltage Values 

	Measuring
	Variable Value
	Volt
	Bipolar
	Unipolar
	Decimal
	Hexadecimal
	Decimal
	Hexadecimal
	-10
	32768
	16#8000
	-9
	36044
	16#8CCC
	-8
	39321
	16#9999
	-7
	42598
	16#A666
	-6
	45875
	16#B333
	-5
	49152
	16#C000
	-4
	52428
	16#CCCC
	-3
	55705
	16#D999
	-2
	58982
	16#E666
	-1
	62244
	16#F324
	0
	0
	0
	0
	0
	1
	3276
	16#0CCC
	6553
	16#1999
	2
	6553
	16#1999
	13107
	16#3332
	3
	9830
	16#2666
	19660
	16#4CCC
	4
	13106
	16#3332
	26214
	16#6665
	5
	16383
	16#3FFF
	32767
	16#7FFF
	6
	19660
	16#4CCC
	39320
	16#9998
	7
	22936
	16#5998
	45874
	16#B332
	8
	26213
	16#6665
	52427
	16#CCCB
	9
	29490
	16#7332
	58981
	16#E665
	10
	32767
	16#7FFF
	65534
	16#FFFE
	Module Control

	The Module provides you with various operational options. To set up the Module, choose the options as appropriate and accept by setting control bit "SetOptions" to a rising edge. The Module will confirm by returning "OptionsSet".
	There are various "Module error" bits that the Module uses to indicate errors. The states of the error bits are retained and also used for error indication by the "IO" LED. To reset the error bits, set control bit "ResetError" to a rising edge.
	Variable
	Data type
	Explanation
	SetOptions
	BOOL
	Rising edge  accepts Module options
	ResetError
	BOOL
	Rising edge  acknowledges error
	Module Options

	The following options are available for the PACIO AI4/8-VDC 13 Bit Module. To set and accept options, see “Module Control” above.
	Variable
	Data type
	Explanation
	Channel_n_On
	BOOL
	Enables channel n
	Channel_n_Filter
	USINT
	Filter on channel n
	New values avail. in k/3 ms (k=1..255)
	Channel_n_Unipolar
	BOOL
	Change measuring range of channel n from bipolar +10V ... -10V to unipolar 0… 10V (doubles the resolution)
	Channel_n_n+1_Differential
	BOOL
	The difference in voltages of channel n and channel n+1 is measured and output to channel n.
	n
	0 … 7
	Channel number
	Module State

	The following states are indicated. To reset the messages, see “Module Control” above.
	Variable
	Data type
	Explanation
	Shortcut
	BOOL
	not used
	Undervoltage
	BOOL
	not used
	Watchdog
	BOOL
	Module internal watchdog
	EtherCAT_Error
	BOOL
	Configuration error or watchdog control
	Specific_Error
	BOOL
	Module-specific fault
	OptionsSet
	BOOL
	Sent by Module to acknowledge SetOptions
	Conversion Time

	The analog signals are converted one by one down every channel. Disabling one or several channels will shorten the entire A/D conversion cycle. 
	'Filter' in this case means to compute an average when the set filter time is over. 
	Analog value conversion runs cyclically and is not synchronized with the receipt of EtherCAT telegrams. The cycle consists of the analog value conversion plus transmitting the values into the EtherCAT data area.
	Number of channels
	Cycle time in ms
	Number of channels
	Cycle time in ms
	1
	270µs
	5
	630µs
	2
	360µs
	6
	710µs
	3
	450µs
	7
	800µs
	4
	540µs
	8
	890µs
	NOTE: If you are aiming for a high sampling frequency, the PAC should do the filtering (averaging) because it will normally have much more processing power. 
	Take the EtherCAT cycle into account to assess how much the values stored by the EtherCAT master are up-to-date. The Module described in this section will accept the above times as the ideal EtherCAT cycle setup.
	Quality of Analog Values

	Best results are obtained by:
	 Connecting the shield of the signal cables to operative earth
	 Connecting unused single-ended lines to Ground
	 Short-circuiting unused differential inputs
	PACIO AO4-VDC/mA 12 Bit

	/
	Front view of PACIO AO4-VDC/mA 12 Bit Module  I/O connection
	The PACIO AO4-VDC/mA 12 Bit Module features four analog outputs. Every channel can be separately set to the unipolar or bipolar output of voltages or currents.
	Technical Data 
	PACIO A04-VDC/mA 12 Bit
	Part number
	PACIO-442-02
	Analog inputs 
	4 
	Resolution 
	12 bit
	Measuring range 
	0 … 10V, ± 10V, 0…20mA, ± 20mA
	Output impedance
	22.1 Ω each channel 
	Output frequency
	3.125 kHz
	Connector IO/Power
	Plug 18-pole (43-026591-01)
	Controller 
	ASIC ET1200
	Baud rate 
	100 Mbit/s
	Power supply 
	24 VDC -20% +25%
	E-Bus load 
	150mA
	Terminals
	Status LEDs

	The LED labeled "EtherCAT Run" indicates the state of the EtherCAT ASIC. The LED labeled "IO" indicates the state of the Module inputs and outputs. The LED labeled "Power" indicates the state of the Module’s I/O power supply.
	“EtherCAT Run” LED
	State
	LED Flash Code
	Explanation
	Init
	Red, on
	Initializing, no data exchange
	Pre-Op
	Red/green, 1:1
	Pre-operational, no data exchange
	Safe-Op
	Red/green, 3:1
	Safe operation, inputs readable
	Op
	Green, on
	Operational, unrestricted data exchange
	“IO” LED
	State
	LED Flash Code
	Explanation
	Ok
	Green, on
	No error
	Error
	Off
	Malfunction of Module if E-Bus LED = On
	Inoperative if E-Bus LED = Off
	Red, 1x
	Short circuit
	Red, 2x
	Low voltage
	Red, 4x
	EtherCAT watchdog control
	Red, 6x
	Module-specific fault
	Red, 7x
	Configuration error (E-Bus pre-operational), number of process data differs from that in the Module
	Defective
	Red, on
	Module defective
	“Power” LED
	State
	LED Flash Code
	Explanation
	On
	Green, on
	24 VDC supply ok
	Off
	Off
	24 VDC supply not ok
	“Channel” LEDs
	State
	LED Flash Code
	Explanation
	On
	Green, on
	Channel enabled
	Off
	Off
	Channel disabled
	Error
	Red, 1x
	Short circuit
	Red, 3x
	Broken wire
	Red, 5x
	Excessive temperature of output drivers
	Analog outputs

	NOTE: The letter “n” in the following tables represents the channel number (n=0…3).
	Write the output values into the following variables.
	Channel_n
	UINT
	Output value for channel n (n=0…3).
	 Current: 0 … 0xFFF0 for  0 … 20mA
	 Voltage: Analog Voltage Values table below
	Analog Voltage Values

	Measuring
	Variable Value
	Volt
	Bipolar
	Unipolar
	Decimal
	Hexadecimal
	Decimal
	Hexadecimal
	-10
	32768
	16#8000
	-9
	36044
	16#8CCC
	-8
	39321
	16#9999
	-7
	42598
	16#A666
	-6
	45875
	16#B333
	-5
	49152
	16#C000
	-4
	52428
	16#CCCC
	-3
	55705
	16#D999
	-2
	58982
	16#E666
	-1
	62244
	16#F324
	0
	0
	0
	0
	0
	1
	3276
	16#0CCC
	6553
	16#1999
	2
	6553
	16#1999
	13107
	16#3332
	3
	9830
	16#2666
	19660
	16#4CCC
	4
	13106
	16#3332
	26214
	16#6665
	5
	16383
	16#3FFF
	32767
	16#7FFF
	6
	19660
	16#4CCC
	39320
	16#9998
	7
	22936
	16#5998
	45874
	16#B332
	8
	26213
	16#6665
	52427
	16#CCCB
	9
	29490
	16#7332
	58981
	16#E665
	10
	32767
	16#7FFF
	65534
	16#FFFE
	Module control

	The Module provides you with various operational options. To set up the Module, choose the options as appropriate and accept by setting control bit "SetOptions" to a rising edge. The Module will confirm by returning "OptionsSet".
	There are various "Module error" bits that the Module uses to indicate errors. The states of the error bits are retained and also used for error indication by the "IO" LED. To reset the error bits, set control bit "ResetError" to a rising edge.
	SetOptions
	BOOL
	Rising edge  accepts Module options
	ResetError
	BOOL
	Rising edge  acknowledges error
	Module Options

	The following options are available for the PACIO AO4-VDC/mA 12 Bit Module. To set and accept options, see “Module Control” above.
	Variable
	Data type
	Explanation
	Channel_n_On
	BOOL
	Enables channel n
	(set to high impedance to disable)
	Channel_n_Current
	BOOL
	Sets channel n to current output mode
	Channel_n_n+1_Unipolar
	BOOL
	Sets channels 1 and 2 or 2 and 3 to unipolar mode
	Outputs_Active_Shortcut
	BOOL
	Leave outputs unchanged after short circuit
	Outputs_Active_Undervoltage
	BOOL
	Leave outputs unchanged after low voltage
	Outputs_Active_Specific_Error
	BOOL
	Leave outputs unchanged after Module-specific error  
	Outputs_Active_EtherCAT_Error
	BOOL
	Leave outputs unchanged after short circuit
	n
	0 … 7
	Channel number
	Module State

	The following Module states are indicated. To reset the messages, see “Module Control” above.
	Variable
	Data type
	Explanation
	Shortcut
	BOOL
	Short circuit (not used)
	Undervoltage
	BOOL
	Low voltage (supplied power < 19.2V)
	Watchdog
	BOOL
	Module internal watchdog
	EtherCAT_Error
	BOOL
	Configuration error or watchdog control
	Specific_Error
	BOOL
	Module-specific fault
	OptionsSet
	BOOL
	Sent by Module to acknowledge SetOptions
	Module-Specific Messages

	Apart from the Module error messages, the set of messages below contains details about the current state of the PACIO AO4-VDC/mA 12 Bit Module. These messages are automatically reset when the state concerned has returned to normal. They are combined into a single "Specific_Error" state of the Module and output to the IO LED as "Module-specific error.”
	Channel_n_Shortcut
	BOOL
	Voltage mode: channel n load is lt 600  Specific_Error = TRUE
	Channel_n_Open
	BOOL
	Current mode: channel n load is gt 500  Specific_Error = TRUE
	Channel_n_Overtemp
	BOOL
	Temperature of output driver of channel n is gt 140°C (automatic switch-off)
	 Outputs_Active_Shortcut = TRUE
	Undervoltage_24
	BOOL
	Power supplied to Module is gt 19.2V  Outputs_Active_Undervoltage = TRUE
	Conversion Time

	The PACIO AO4-VDC/mA 12 Bit Module has a set cycle time of 320µs that is not affected by the number of active channels. The cycle time is the time between receipt of the output values and the start of the D/A converters.
	PACIO AI4-Pt/Ni100 16 Bit, PACIO AI4-Pt/Ni1000 16 Bit

	/
	Front view of PACIO AI4-Pt/Ni100 I/O Module   I/O connection
	The PACIO AI4-Pt/Ni100 16 Bit Module has 4 analog inputs for Pt100 or Ni100 temperature sensors. It also can measure resistances between 70 and 330 . The PACIO AI4-Pt/Ni1000 16 Bit Module has 4 analog inputs for Pt1000 or Ni1000 temperature sensors. It also can measure resistances between 700 and 3000 .
	 Technical Data 
	PACIO AI4-Pt/Ni100 16 Bit
	Part Number
	PACIO-443-01
	Analog inputs 
	4 
	Resolution 
	16 bit (resistance 0.01 temperature 0.1°C)
	Pt100 measuring range
	- 75°C…+ 670°C
	Ni100 measuring range
	- 60°C…+ 250°C
	Resistance 
	70…330
	Temperature drift 
	< ± 50ppm/°C regarding range limit
	Critical frequency
	typical 2 Hz
	Measurement current
	< 0.50 mA
	Sampling frequency
	> 7.75 Hz (if all channels are enabled)
	Connector IO/Power
	Plug 18-pole (43-026591-01)
	Controller 
	ASIC ET1200
	Baud rate 
	100 Mbit/s
	Power supply 
	24 VDC -20% +25%
	E-Bus load 
	150mA
	Technical Data 
	PACIO AI4-Pt/Ni1000 16 Bit
	Part number
	PACIO-443-03
	Analog inputs 
	4 
	Resolution 
	16 bit (resistance 0.1 temperature 0.1°C)
	Pt100 measuring range
	- 75°C…+ 570°C
	Ni100 measuring range
	- 60°C…+ 250°C
	Resistance 
	70…3000
	Temperature drift 
	< ± 60ppm/°C regarding range limit
	Critical frequency
	typical 2 Hz
	Measurement current
	< 0.12 mA
	Sampling frequency
	> 7.75 Hz (if all channels are enabled)
	Connector IO/Power
	Plug 18-pole (43-026591-01)
	Controller 
	ASIC ET1200
	Baud rate 
	100 Mbit/s
	Power supply 
	24 VDC -20% +25%
	E-Bus load 
	150mA
	Terminals

	The PACIO AI4-Pt/Ni100 16 Bit and PACIO AI4-Pt/Ni1000 16 Bit Modules do not need a separate 24V connector. Power is supplied to the Modules through the E-Bus connector. For information on operative earth shielding of analog wire, see “Earth Grounding Guidelines.” The Controller and I/O modules have been tested to comply with international electromagnetic and emission standards. To reduce radiated emissions, ensure that there is a good earth connection to the PAC, which can be accomplished by attaching the DIN rail to a suitable Earth ground and also utilizing Pin-3 on the Controller DC power input connector. This connection must be made with the shortest possible, heavy gage wire or braided cable. Low-resistance (<0.5 ohms) continuity should be verified with an ohmmeter for proper grounding. In addition, all communication cables should be shielded and grounded, preferably only on one end.
	Status LEDs

	The LED labeled "EtherCAT Run" indicates the state of the EtherCAT ASIC. The LED labeled "IO" indicates the state of the Module inputs and outputs. 
	“EtherCAT Run” LED
	State
	LED Flash Code
	Explanation
	Init
	Red, on
	Initializing, no data exchange
	Pre-Op
	Red/green, 1:1
	Pre-operational, no data exchange
	Safe-Op
	Red/green, 3:1
	Safe operation, inputs readable
	Op
	Green, on
	Operational, unrestricted data exchange
	“IO” LED
	State
	LED Flash Code
	Explanation
	Ok
	Green, on
	No error
	Error
	Off
	Malfunction of Module if E-Bus LED = On
	Inoperative if E-bus LED = Off
	Red, 4x
	EtherCAT watchdog control
	Red, 6x
	Module-specific fault
	Red, 7x
	Configuration error (E-Bus pre-operational), number of process data differs from that in the Module
	Defective
	Red, on
	Module defective
	“Channel” LEDs
	State
	LED Flash Code
	Explanation
	On
	Green, on
	Channel enabled
	Off
	Off
	Channel disabled
	Error
	Red 
	Short circuit, Broken wire
	Analog Inputs

	NOTE: The letter “n” in the following tables represents the channel number (n=0…7).
	Check the following variable for the digitized input values. 
	Variable
	Data type
	Explanation
	Channel_n
	INT
	Value measured on channel n (n= 0…3)
	Default
	as 1/10 °C
	ResMode
	Pt100
	as 1/100
	Pt1000
	as 1/10
	Module Control

	The PACIO AI4-Pt/Ni100 16 Bit and PACIO AI4-Pt/Ni1000 16 Bit Modules provide you with various operational options. To set up the Modules, choose the options as appropriate and accept by setting control bit "SetOptions" to a rising edge. The Modules will confirm by returning "OptionsSet".
	There are various "Module error" bits that the Modules use to indicate errors. The states of the error bits are retained and also used for error indication by the "IO" LED. To reset the error bits, set control bit "ResetError" to a rising edge.
	Variable
	Data type
	Explanation
	SetOptions
	BOOL
	Rising edge  accepts Module options
	ResetError
	BOOL
	Rising edge  acknowledges error
	Module Options

	The following options are available for the PACIO AI4-Pt/Ni100 16 Bit Module and PACIO AI4-Pt/Ni1000 16 Bit Module. To set and accept options, see “Module Control” above.
	Variable
	Data type
	Explanation
	Channel_n_Ni
	BOOL
	Set channel n to Ni100 or Ni1000 sensors
	Channel_n_On
	BOOL
	Enables channel n
	Channel_n_ResMode
	BOOL
	Set channel n to resistance mode
	Channel_n_Filter
	USINT
	Set filter for channel n. The arithmetic mean is output after n+1 conversions
	n
	0 … 3
	Channel number
	Module State

	The following Module states are indicated below. To reset the messages, see “Module Control” above. 
	Variable
	Data type
	Explanation
	Shortcut
	BOOL
	not used
	Undervoltage
	BOOL
	not used
	Watchdog
	BOOL
	Internal watchdog of Module
	EtherCAT_Error
	BOOL
	Configuration error or watchdog control
	Specific_Error
	BOOL
	Module-specific fault
	OptionsSet
	BOOL
	Sent by Module to acknowledge SetOptions
	Module-Specific Messages

	Apart from the Module error messages, the set of messages below contains details about the current state of the PACIO AI4-Pt/Ni100 16 Bit and PACIO AI4-Pt/Ni1000 16 Bit Modules. These messages are automatically reset when the state concerned has returned to normal. They are combined into a single "Specific_Error" state and output to the IO LED as "Module-specific error.”
	Variable
	Data type
	Explanation
	Channel_n_Open
	BOOL
	- Channel n load is gt minimum
	- Broken wire of connector 0 *
	- Broken wire of connector 3 *
	- Broken wire of connector 0/3 *
	 Specific_Error = TRUE
	Channel_n_Shortcut
	BOOL
	- Channel n load is lt minimum
	- Short circuit of connector 0-3 *
	- Broken wire of connector 2 *
	 Specific_Error = TRUE
	*The causes of 'short circuit' and 'broken wire 0.3' are shown for channel 0 (equivalent applies to other channels).
	Conversion Time

	The analog signals are converted one by one down every channel. Disabling one or several channels will shorten the entire analog-to-digital conversion cycle. 
	'Filter' in this case means to compute an average when the set filter time is over. 
	Analog value conversion runs cyclically and is not synchronized with the receipt of EtherCAT telegrams. The cycle consists of the analog value conversion plus transmitting the values into the EtherCAT data area.
	Number of Channels
	Cycle Time in ms
	1
	32
	2
	65
	3
	97
	4
	129
	NOTE: If you are aiming for a high sampling frequency, the PAC should do the filtering (averaging) because it will normally have much more processing power. 
	Take the EtherCAT cycle into account to assess how much the values stored by the EtherCAT master are up-to-date. The Module described in this section will accept the above times as the ideal EtherCAT cycle setup.
	Quality of Analog Values

	Best results are obtained by connecting the shield of the signal cables to operative earth.
	PACIO Counter/Enc

	Front view of the PACIO Counter/Enc Module       Pinouts for Counter/Enc
	The PACIO Counter/Enc Module has two identical channels. Each channel has terminals for one encoder, four digital inputs, one digital output, and one analog output.
	Technical Data 
	PACIO Counter/Enc
	Part Number
	PACIO-454-01
	Encoder
	2x A, B, Ref
	Encoder type 
	5V (RS422)
	Differential
	Count rate
	Maximum 400 kHz
	Digital inputs
	8
	Input delay
	1ms
	Input Signal level
	Typical sink current 5mA per input at 24V
	Digital outputs
	2
	Maximum current
	2A per outputPNP
	Analog outputs
	2
	Voltage
	-10V...+10V
	Resolution
	12 bit
	Fieldbus 
	EtherCAT 100 Mbit/s
	EtherCAT-File
	ParkerEtherCATModules.xml
	Dimensions (WxHxD)
	25x120x90 mm
	Mounting
	35mm DIN-Rail
	Controller
	ASIC ET1200
	E-Bus Load 
	300mA
	Connector IO/Power
	Plug 36-pole (43-026592-01)
	Power
	24V DC  -20% +25%
	Galvanic separation
	Separated from one another and versus the bus
	Storage temperature
	-25 °C…+70 °C
	Operating temperature
	Relative humidity
	5%...95% without dewing
	Protection
	IP20
	Interference immunity
	Zone B
	Terminals

	Pin
	Signal
	Explanation
	0
	In_0
	Digital Input 0
	1
	In_1
	Digital Input_1
	2
	In_2
	Digital Input 2
	3
	In_3
	Digital Input 3
	4
	Out_0
	Digital Output
	5
	A_Out+
	Analog Output +
	6
	A_Out-
	Analog Output -
	7..12
	A+
	Encoder signal A+
	8
	A-
	Encoder signal A-
	9
	B+
	Encoder signal B+
	10
	B-
	Encoder signal B-
	11
	Ref+
	Encoder Reference +
	12
	Ref-
	Encoder Reference -
	13
	5 VDC
	Encoder supply 5V (0.2A fuse)
	14
	0 VDC
	Encoder supply 0V
	15
	n. c.
	Not recommended for use
	16
	24 VDC
	24 VDC supply
	17
	0 VDC
	0 VDC Supply
	The PACIO Counter/Enc Module has two identical channels with the same connections listed in the above table.
	The Controller and I/O modules have been tested to comply with international electromagnetic and emission standards. To reduce radiated emissions, ensure that there is a good earth connection to the PAC, which can be accomplished by attaching the DIN rail to a suitable Earth ground and also utilizing Pin-3 on the Controller DC power input connector. This connection must be made with the shortest possible, heavy gage wire or braided cable. Low-resistance (<0.5 ohms) continuity should be verified with an ohmmeter for proper grounding. In addition, all communication cables should be shielded and grounded, preferably only on one end. For information on operative earth shielding of analog wire, see the section “Earth Grounding Guidelines.”
	Status LEDs

	The LED labeled "EtherCAT Run" indicates the state of the EtherCAT ASIC. The LED labeled "IO" indicates the state of the Module inputs and outputs. The LED labeled "Power" indicates the state of the Module’s I/O power supply.
	“EtherCAT Run” LED
	State
	LED Flash Code
	Explanation
	Init
	Red, on
	Initializing, no data exchange
	Pre-Op
	Red/green, 1:1
	Pre-operational, no data exchange
	Safe-Op
	Red/green, 3:1
	Safe operation, inputs readable
	Op
	Green, on
	Operational, unrestricted data exchange
	“IO” LED
	State
	LED Flash Code
	Explanation
	Ok
	Green, on
	No error
	Error
	Off
	Malfunction of Module if E-Bus LED = On
	Inoperative if E-Bus LED = Off
	Red, 2x
	Low voltage
	Red, 3x
	Watchdog internal
	Red, 4x
	EtherCAT watchdog control
	Red, 7x
	Configuration error (E-Bus pre-operational), number of process data differs from that in the Module
	Defective
	Red, on
	Module defective
	“Power” LED
	State
	LED Flash Code
	Explanation
	On
	Green, on
	24 VDC supply ok
	Off
	Off
	24 VDC supply not ok
	Status LEDs of the IOs

	The Status LEDs of the several IOs indicate the state of the individual I/Os.
	Status LEDs of I/Os
	LED
	Voltage
	Color
	Explanation
	0..3
	24V
	Green
	Digital Inputs
	4
	24V
	Green
	Digital Outputs
	7, 9, 11
	5V
	Green
	Encoder signals A, B, Ref
	Function

	The PACIO Counter/Enc Module has two identical channels. Each channel has terminals for one encoder, four digital inputs, one digital output, and one analog output.
	The documentation organizes the variables into structured groups:
	 Module Control/Module Status for controlling and monitoring the entire module.
	 Options/Control/Status/Errors for controlling and monitoring the Counter 1 & 2 resp. 2.
	 Set Values/Current Values for determining the Counter values of Counter 1 & 2 resp. 2.
	 Digital Outputs/Digital Inputs/Input Change Time Stamp/Output Delay for monitoring the state of the digital IOs of Counter 1 & 2 resp. 2.
	Principle of Control and Status

	If a control bit is set (=TRUE), the module will operate the corresponding function due to the rising edge of the bit. The Module indicates the execution of the function by setting the corresponding status bit (=TRUE). When the control bit is reset (=FALSE), the Module will also reset the status bit (=FALSE).
	NOTE:  In the following example, the functions of the counter Module are described for Counter 1. Counter 2 has corresponding functions.
	Frame- or DC-Synchronous Mode

	Dependent on whether Distributed Clocks (DC) are used or not, the Module adjusts itself independently on the suitable mode of operation. The Module is pre-set to Frame synchronous mode. With the receipt of the first DC telegram, the Module is changed over to DC-synchronous mode and maintains this mode of operation until the module is powered down.
	Frame-Synchronous Mode

	The EtherCAT master sends EtherCAT frames with the output data for the Module. With the arrival of such frame the output data are taken over and processed by the Module. The Module places its input data into the EtherCAT frame, so that the master can receive it.
	DC-Synchronous Mode

	If the Module is adjusted to DC-synchronous mode, it produces interrupts according to the rules of the DC. The EtherCAT master also sends EtherCAT frames with the output data for the Module. With the arrival of these frames, the output data of the Module are taken over and processed only if a DC interrupt has occurred. With the DC interrupt, the Module places its input data into a buffer, from which they are transported with the next EtherCAT Frame to the master.
	With this method, time-synchronous functions for digital inputs and digital outputs for several Modules in one EtherCAT network are possible.
	Controlling and Watching the Entire Module

	Module control is carried out with the variables from the group "Module Control.” The status of the settings having been carried out becomes shown in the variables of the group "Module Status".
	Module Control

	The Module reports faults with different "Module Status" bits. These bits are stored. They can be reset only if the fault is not there anymore. To reset the "Module Status" bits, send a rising edge to "ResetError". 
	Variable
	Data type
	Explanation
	ResetError
	BOOL
	rising edge ( error confirmation
	Module Status

	To reset, use the ResetError in the “Module Control” above.
	LowSupplyVoltage
	BOOL
	Low voltage
	Watchdog
	BOOL
	Module internal Watchdog
	EtherCAT_Error
	BOOL
	Configuration error or Timeout
	Controlling/Watching Counter

	 The setting of the functions of the counter is carried out with the variables from the group "Counter Options.”
	 The Module control is carried out with the variables from the group "Counter Control.”
	 The status of the settings is indicated in the variables of the group "Counter Status.”
	NOTE:  The use of the PACIO Counter/Enc Module in a variety of different applications is possible by use of variables from the Counter Options, Counter Control, and Counter Status groups.
	Counter Options

	The Module offers different options for the operation of Counters. The options are set in the Module with the help of the control bit "SetOptions_1" (see also “Counter Control”) and then remain valid until the next setting procedure.
	1. Set the variables for the desired configuration.
	2. Set "SetOptions_1=FALSE" and then set "SetOptions_1=TRUE".
	The Module indicates the execution with "OptionsSet_1=TRUE". When "SetOptions_1" becomes FALSE again, the Module responds with "OptionsSet_1=FALSE". This indicates that the Module is ready for the next setting procedure.
	Variable
	Data type
	Value
	Explanation
	Enable_Compare_1
	BOOL
	0
	Deactivate compare function
	1
	Activate compare function
	SelectEncoder_1
	BOOL
	0
	A, B, Ref with detection of direction
	1
	Event counter at A
	B=0 down
	B=1 up
	SetResolution_1
	BOOL
	Only if SelectEncoder=1 (Event counter)
	0
	Rising and falling edges
	1
	Only rising edges
	ControlOutput_1
	BOOL
	0
	Output_0_0 is a regular digital output
	1
	Output_0_0 is controlled by the compare function.
	OnErrorForceOutputsOff_1
	BOOL
	0
	In case of Module error, all digital and analog outputs continue to update.
	1
	In case of Module error, all digital and analog outputs are forced to 0.
	Counter Control

	Enabling and disabling of counting and referencing are determined by the state of the control variables.
	Set and Reset functions are activated by setting the appropriate variable. 
	The execution is indicated in the corresponding status variable.
	If the control variable is reset, the counter Module also resets the corresponding status variable.
	Variable
	Data type
	Value
	Explanation
	SetOptions_1
	BOOL
	0/1
	Activate "Counter 1 Options"
	ResetReferenced_1
	BOOL
	0/1
	Reset  of status bit "Referenced_1"
	ResetCompared_1
	BOOL
	0/1
	Reset  of status bit "Compared_1"
	ResetCaptured_1
	BOOL
	0/1
	Reset  of status bit "Captured_1"
	EnableCounter_1
	BOOL
	0
	Disable counter
	1
	Enable counter
	EnableReferencing_1
	BOOL
	0
	Disable Referencing
	1
	Enable Referencing
	SetCounter_1
	BOOL
	0/1
	Set counter to preset value
	SetCompare_1
	BOOL
	0/1
	Set compare value register
	SetPreset_1
	BOOL
	0/1
	Set preset value register
	SetMax_1
	BOOL
	0/1
	Set maximum value register
	Counter Status

	The status variables indicate the status of the counter.
	Variable
	Data type
	Explanation
	Counting_1
	BOOL
	Counter is enabled
	Referenced_1
	BOOL
	Reference function was executedReset by ResetReferenced_1
	Clockwise_1
	BOOL
	Counter counts up
	Compared_1
	BOOL
	Compare function was executedReset by ResetCompared_1
	Captured_1
	BOOL
	Capture function was executedReset by ResetCaptured_1
	CounterSet_1
	BOOL
	Counter is set to preset value
	CompareSet_1
	BOOL
	Compare value is set
	PresetSet_1
	BOOL
	Preset value is set
	MaxSet_1
	BOOL
	Maximum value is set
	OptionsSet_1
	BOOL
	Options of counter 1 are set
	OutputsOnErrorOff_1
	BOOL
	Outputs will be switched off in case of error
	Counter Errors

	These variables are provided for the indication of error states:
	Variable
	Data type
	Explanation
	OutputsForcedOff_1
	BOOL
	Outputs have been forced to 0 because of a Module error
	Err_Reserved_1_x
	BOOL
	reserved error bits
	Counter Values of Counter
	Counter Set Values

	The counter can be preset with different set values. 
	That is done by help of the variable "SetValue_1". After setting the following control bits, the contents of "SetValue_1" will be copied in the corresponding register. 
	Variable
	Data Type
	Explanation
	SetCounter_1
	BOOL
	Copy "SetValue_1" to the current counter value
	SetCompare_1
	BOOL
	Copy "SetValue_1" to the compare value register
	SetPreset_1
	BOOL
	Copy "SetValue_1" to the preset value register
	SetMax_1
	BOOL
	Copy "SetValue_1" to the maximum value register
	The current set values can be read in the variable "SelectedValue" from the “Counter current values” group. Use the variable "Select_1",to determine which value you want to see in the variable "SelectedValue"(see section “Counter Actual Values”).
	Variable
	Data type
	Explanation
	Select_1
	UINT
	Sets the value displayed in the variable "SelectedValue_1":
	0
	none
	1
	Compare value
	2
	Preset value
	3
	Max value
	4
	Hardware Captured value
	5
	Counter pulses/second
	6
	Revolutions per minute
	128
	Version info
	SetValue_1
	DINT
	Value to be set (when using SetCounter_1, SetCompare_1, SetPreset_1, or SetMax_1
	Counter Actual Values

	These variables display the current counter value and the current set values. The set values are represented in the variable "SelectedValue_1" (Determined by Select_1).
	Variable
	Data type
	Explanation
	Counter_1
	DINT
	Current value of counter 1
	Selected_1
	UINT
	Selection of the value displayed in the variable SelectedValue_1.
	(Value of Select_1 read from the Module)
	0
	none
	1
	Compare value
	2
	Preset value
	3
	Max value
	4
	Captured  value
	5
	Counter pulses/second
	6
	Revolutions per minute
	128
	Version info 
	SelectedValue
	DINT
	Selected current value of counter 1
	Version information:
	Byte
	3
	2
	1
	0
	Explanation
	Version #
	Release
	Level
	Type code
	Example
	0x2
	0x00
	0x00
	0x53
	2
	0
	0
	S
	Digital Inputs and Outputs
	Counter Digital Inputs

	The variables indicate the status of the digital inputs.
	Counter 1 Digital Inputs
	Counter 2 Digital Inputs
	Counter Input Edge Timestamp

	The variables indicate the time at which the status of the digital input has changed. The time at which the measurement starts depends on the mode of operation. (See also Frame- or DC-Synchronous Mode on page 111.)
	Counter 1
	Variable
	Data type
	Explanation
	Input_0_0_TS
	UINT
	Time stamp for Digital Input 0 (Hardware Triggered)
	Input_0_1_TS
	UINT
	Time stamp for Digital Input 1 (Software Polled)
	Input_0_2_TS
	UINT
	Time stamp for Digital Input 2 (Software Polled)
	Input_0_3_TS
	UINT
	Time stamp for Digital Input 3 (Software Polled)
	Counter 2
	Variable
	Data type
	Explanation
	Input_1_0_TS
	UINT
	Time stamp for Digital Input 0 (Hardware Triggered)
	Input_1_1_TS
	UINT
	Time stamp for Digital Input 1 (Software Polled)
	Input_1_2_TS
	UINT
	Time stamp for Digital Input 2 (Software Polled)
	Input_1_3_TS
	UINT
	Time stamp for Digital Input 3 (Software Polled)
	NOTE: The time stamp is metered between frame- or DC-interrupts and signal changes on the input in µs. The value of the time stamp becomes 0xFFFF, when no signal change takes place between two frame- or DC-interrupts.
	In frame-synchronous mode: The time from the last frame-interrupt to the status change of the input is stored in the time stamp and sent in the following frame to the EtherCAT master.
	Frame
	Digital Input
	Variable
	Timestamp
	n+1
	TRUE
	Timestamp (n)
	n+2
	FALSE
	Timestamp (n+1)
	In DC-synchronous mode: The time from the last DC-interrupt to the status change of the input is stored in the time stamp and sent in the following frame to the EtherCAT master.
	Frame
	Digital Input
	Variable
	Timestamp
	n+1
	TRUE
	Timestamp (n)
	n+2
	FALSE
	Timestamp (n+1)
	Digital Outputs

	These variables indicate the status of the digital outputs:
	Counter 1
	Variable
	Data type
	Explanation
	Output_0_0
	BOOL
	Digital Output 0 (Sets the output)
	Counter 2
	Variable
	Data type
	Explanation
	Output_1_0
	BOOL
	Digital Output 0 (Sets the output)
	Output Set Delay

	This variable defines the time when the output is set.
	Counter 1
	Variable
	Data type
	Explanation
	Output_0_0_Del
	UINT
	Output set delay in µs
	Counter 2
	Variable
	Data type
	Explanation
	Output_1_0_Del
	UINT
	Output set delay in µs
	Frame
	Digital Output
	Variable
	Output Set Delay
	n
	TRUE
	Output set delay (n)
	n+1
	FALSE
	Output set delay (n+1)
	Frame
	Digital Output
	Variable
	Output Set Delay
	n
	TRUE
	Output set delay (n)
	n+1
	FALSE
	Output set delay (n+1)
	Analog Outputs

	These variables define the Voltage of the analog outputs. For information on Output values, see Analog Voltage Values on page 100.
	Variable
	Data type
	Explanation
	AnalogOutput_1
	UINT
	Analog Output 1
	AnalogOutut_2
	UINT
	Analog Output 2
	Examples
	Enable Counter


	The counter is active, when the variable "EnableCounter_1" is TRUE.
	Term2_EnableCounter_1:=TRUE; (*Release of the counter*)
	Term2_Counting_1; (*TRUE, if counter is enabled*)
	Term2_Clockwise_1; (*Count direction, TRUE, when up*) 
	Counter Set/Clear

	Copying the contents of "SetValue_1" into the current value is executed by a rising edge to "SetCounter_1". Execution is indicated by "CounterSet_1=TRUE". If "SetCounter_1" is reset (FALSE) again, "CounterSet_1" also becomes FALSE again.
	Term2_SetValue_1:=diCounterValue; (*Copy a number into the source var*)
	(* 0 = Clear*) and
	Term2_SetCounter_1:=TRUE; (*copy to the counter current value*)
	Term2_CounterSet_1; (*TRUE, if set*)
	Set Compare Value

	Configuration settings set in "Counter 1 Options" are activated by the rising edge of the control bit "SetOptions_1". The successful take-over of the options is confirmed with the status bit "OptionsSet_1". For example, set compare function.
	PROGRAM Initialization
	VAR
	bInit: BOOL := TRUE;
	Step: USINT;
	END_VAR
	------------------------------------------------------------------------------
	IF bInit THEN
	CASE Step OF
	(*Select options, activate them by a rising edge to "Set_Options"*)
	0: Term2_EnableCounter_1:=TRUE; (*Release counter*)
	Term2_EnableCompare_1:=TRUE; (*Activate compare function*)
	Term2_ControlOutput_1:=TRUE; (*Compare function controls Output*)
	Term2_SetValue_1:=10000;  (*Set value = 10000..*)
	Term2_SetCompare_1:=TRUE;  (*..use as compare value*)
	Term2_SetOptions_1:=TRUE;  (*Activate selected options*)
	Step:= 1;
	(* Wait for confirmations "OptionsSet" and "CompareSet"*)
	1: IF Term2_OptionsSet_1 AND Term2_CompareSet_1 THEN
	Step:= 2;
	END_IF
	(* Set "Set_Options" and "SetCompare" in the starting position*)
	2: Term2_SetOptions_1:=FALSE;
	Term2_SetCompare_1:=FALSE;
	Step:=0;
	bInit:=FALSE;
	END_CASE
	END_IF
	Set Preset Value

	Copying the value of "SetValue_1" into the preset value is executed by "PresetSet_1=TRUE". If "SetPreset_1" is reset (FALSE) again, "PresetSet_1" also becomes FALSE again.
	Term2_SetValue_1:=diPresetValue; (*Copy a number into the source var*)
	Term2_SetPreset_1:=TRUE; (*Copy to the preset value*)
	Term2_PresetSet_1; (*TRUE, if set*)
	Set Maximum Value

	Copying the value of "SetValue_1" into the preset value is executed by "MaxSet_1=TRUE". If "SetMax_1" is reset (FALSE) again, "MaxSet_1" also becomes FALSE again.
	Term2_SetValue_1:=diMaxValue ; (*Copy a number into the source var*)
	Term2_SetMax_1:=TRUE; (*Copy to the maximum value *)
	Term2_MaxSet_1; (*TRUE, if set*)
	Set Counter Range

	The counter range is controlled by the variable SetMax_1 and SetMax_2.  The default value for SetMax_1 and SetMax_2 is 2,147,483,647 and this sets the counter range from 0 to 2,147,483,647.  To set the counter range from -2,147,483,647to +2,147,483,647, change the SetMax_1 or SetMax_2 value to 4,294,976,294.
	MaxSet_1:= 2,147,483,647;        (*Sets range from 0 to 2,147,483,647*)
	MaxSet_1:= 4,294,967,294;        (*Sets range from -2,147,483,647 to 2,147,483,647*)
	Digital Output

	The digital output can be controlled by the variable "Output_0_0" or the compare function, determined by the variable "ControlOutput_1". The current status of the output is read from the Module and displayed in "In_Output_0_0". See also Counter Options.
	Term2_ControlOutput_1:=FALSE; (*Term2_Output_0_0 controls output*)
	Term2_ControlOutput_1:=TRUE; (*Compare function controls output*)
	Term2_In_Output_0_0; (*Status of the output*)
	Operating as A-B-Ref-Counter or Event Counter

	The counter can be operated as an A, B, Ref –Counter/Encoder or as an event counter. The selection is made by the variable "SelectEncoder_1". See also Counter Options.
	Term2_SelectEncoder_1:=FALSE; (*A, B, Ref *)
	Term2_SelectEncoder_1:=TRUE; (*Event counter at A*)
	(*B=FALSE:down, B=TRUE:up*)
	Single-end Multiple Counting

	This option is valid in the event counter mode only. The counter can count edges (all rising and falling edges, i.e. Quadrature Encoder) or pulses (only the rising edges). The selection is made by the variable "SetResolution_1". See also Counter Options.
	Term2_SetResolution_1:=FALSE; (*all edges*)
	Term2_SetResolution_1:=TRUE; (*Pulses*)
	Referencing

	The counter can be set to a preset value when a pulse occurs at the Ref input. The preset value can be 0, but also any other 32-bit number, using SetValue_1 and SetPreset_1.
	Task: An encoder with 500 Pulses provides 2000 increments per turn in the all edges mode (Quadrature). Every Ref pulse shall set the counter to the preset value 2000. It shall be counted down to 0 within 1 turn. The counting direction is determined by the turning direction of the encoder.
	PROGRAM Referencing
	VAR
	bInit: BOOL := TRUE;
	StepInit: USINT;
	bInitReady: BOOL;
	Step: USINT;
	END_VAR
	------------------------------------------------------------------------------
	(*1. Initializing: Enabling of the counter and setting of the preset value*)
	IF bInit THEN
	CASE StepInit OF
	(*Selecting the options and setting them by a rising edge v. "Set_Options"*)
	  0: Term2_EnableCounter_1:=TRUE;
	Term2_SetValue_1:=2000;
	Term2_SetPreset_1:=TRUE;
	Term2_SetOptions_1:=TRUE;
	StepInit:=1;
	(* Wait for confirmations "OptionsSet" and "PresetSet"*)
	1: IF Term2_OptionsSet_1 AND Term2_PresetSet_1 THEN
	StepInit:=2;
	END_IF
	(* Reset "Set_Options" and "Set_Preset"*)
	2: Term2_SetOptions_1:=FALSE;
	Term2_SetPreset_1:=FALSE;
	StepInit:=0;
	bInit:=FALSE;
	bInitReady:=TRUE;
	END_CASE
	END_IF
	(*2. Controlling the referencing*)
	IF bInitReady THEN
	CASE Step OF
	(*Switch on the referencing mode*)
	0: Term2_EnableReferencing_1:=TRUE;
	Step:=1;
	(* Wait for a referencing pulse*)
	1: IF Term2_Referenced_1 THEN
	Step:=2;
	END_IF
	(* Reset of the referencing message*)
	2: Term2_ResetReferenced_1:=TRUE;
	Step:=3;
	3: IF NOT Term2_Referenced_1 THEN
	(* Reset "ResetReferenced_1"*)
	Term2_ResetReferenced_1:=FALSE;
	(*Switch off the referencing mode *)
	Term2_EnableReferencing_1:=FALSE;
	Step:=0; (*Next turn the same procedure.*)
	END_IF
	END_CASE
	END_IF
	Capture

	A falling edge at the Digital Input 1 can be used as trigger in order to save the current counter value (capture).  Status bit "Captured_1" =TRUE when a capture event has occurred. You have to reset "Captured_1" by "ResetCaptured_1" so the next capture event can be indicated.
	Term2_Input_0_1; (*Status of Input 1*)
	Term2_Select_1:=4; (*Copy capture register to Term2_SelectedValue_1*)
	Term2_Selected_1; (* =4, if capture value in Term2_SelectedValue_1*)
	Term2_SelectedValue_1; (*Here you can read the capture value*)
	Term2_Captured_1; (*A capture event has occurred if TRUE *)
	Term2_ResetCaptured_1; (*Reset of Term2_Captured_1*)
	Digital Inputs (Input_0_x)

	The status of the digital inputs is indicated in the variables "Input_0_x". The current counter value is saved in the capture register when a falling edge appears at Input_0_1.
	Term2_Input_0_0; (*Status of Input 0*)
	Term2_Input_0_1; (*Status of Input 1*)
	Term2_Input_0_2; (*Status of Input 2*)
	Term2_Input_0_3; (*Status of Input 3*)
	Analog Outputs

	The output values of the analog outputs are written into the variables "AnalogOutput _x". For Output values, See “Analog Voltage Values” on page 100.
	Term2_ AnalogOutput_1:= 16#7FFF; (* Set AnalogOutput_1 to +10V *)
	Term2_ AnalogOutput_2:= 16#8000; (* Set AnalogOutput_2 to -10V *)
	PACIO PROFIBUS-DP-Slave

	/
	Front view of PACIO PROFIBUS-DP-Slave Module  
	The PACIO PROFIBUS-DP-Slave Module is an EtherCAT/PROFIBUS-DP gateway. It accomplishes the data transfer between an EtherCAT system and a PROFIBUS-DP system.
	Terminals

	The Module needs no separate 24V connector. Power is supplied to the Module through the E-Bus connector. For information on operative earth shielding of analog wire, see “Adding PACIO Modules” on page 26.
	Status LEDs

	The LED labeled "EtherCAT Run" indicates the state of the EtherCAT ASIC. The LED labeled "PROFIBUS" indicates the state of the Module regarding PROFIBUS.
	“EtherCAT Run” LED
	State
	LED Flash Code
	Explanation
	Init
	Off
	Initializing, no data exchange
	Pre-Op
	Off/green, 1:1
	Pre-operational, no data exchange
	Safe-Op
	Off/green, 3:1
	Safe operation, inputs readable
	Op
	Green, on
	Operational, unrestricted data exchange
	“PROFIBUS” LED
	State
	LED Flash Code
	Explanation
	Ok
	Green, on
	No error
	Error
	Red, flashing
	Connection fault
	Start, Defect
	Red, on
	Module is not initialized
	Function

	The Module PROFIBUS-DP-Slave is an EtherCAT/PROFIBUS-DP gateway. It accomplishes the data transfer between an EtherCAT system and a PROFIBUS-DP system.
	Data

	Utilizable data will be found in four groups of input variables and four groups of output variables. For more information, see “Configuring the Data Modules” on page 128.
	Variable
	Data type
	Number
	Explanation
	InByteM1_0 .. _15
	USINT
	16
	Input data module1 Byte_0..Byte_15
	InByteM2_0 .. _31
	USINT
	32
	Input data module2 Byte_0..Byte_31
	InByteM3_0 .. _47
	USINT
	48
	Input data module3 Byte_0..Byte_47
	InByteM4_0 .. _63
	USINT
	64
	Input data module4Byte_0..Byte_63
	OutByteM1_0 .. _15
	USINT
	16
	Output data module1 Byte_0..Byte_15
	OutByteM2_0 .. _31
	USINT
	32
	Output data module2 Byte_0..Byte_31
	OutByteM3_0 .. _47
	USINT
	48
	Output data module3 Byte_0..Byte_47
	OutByteM4_0 .. _63
	USINT
	64
	Output data module4 Byte_0..Byte_63
	Module Control

	The Module provides no operational options but a PROFIBUS-address, which is set by the EtherCAT-master. The Module indicates errors by different "Module state" bits. These error bits are stored. To reset the error bits, set control bit "ResetError" to a rising edge.
	Variable
	Data type
	Explanation
	SetOptions
	BOOL
	Rising edge  accepts the PROFIBUS address
	ResetError
	BOOL
	Rising edge  acknowledges error
	SPC3 Address

	The PROFIBUS-DP-Slave address is set by the following variable. The assumption of the address is released with the rising edge of SetOption. The execution is indicated with OptionSet. The PROFIBUS DP slave address also can be changed at runtime.
	Variable
	Data type
	Explanation
	Address
	USINT
	PROFIBUS-DP-Slave address
	Module State

	The following Module states are indicated below. To reset the messages, see “Module Control” above.
	Variable
	Data type
	Explanation
	Shortcut
	BOOL
	not used
	Undervoltage
	BOOL
	not used
	Watchdog
	BOOL
	Internal watchdog of Module
	EtherCAT_Error
	BOOL
	Configuration error or watchdog control
	Specific_Error
	BOOL
	not used
	OptionsSet
	BOOL
	Sent by Module to acknowledge SetOptions
	Module-Specific Messages

	Apart from the Module error messages, there is a set of messages containing details about the current state of the Module.
	Variable
	Data type
	Explanation
	ProfibusRunning
	BOOL
	PROFIBUS runs
	Configuring the Data Modules

	For the configuration of the EtherCAT and the PROFIBUS, the appropriate configuration files are needed.
	These are:
	 ParkerEtherCATModules.xml for EtherCAT
	 Park6943.GSD for PROFIBUS
	Number and size of the data Modules are configurable. The relationship of input data and output data is always thereby 1:1. Select the desired data Modules in the respective Configurator tools.
	NOTE: Make sure that configuring on the EtherCAT side and the PROFIBUS side must be implemented identically.
	PROFIBUS

	To configure the PROFIBUS you need Park6943.GSD. This is to be imported into the PROFIBUS-master configurator.
	Four Modules with a maximum data area length of 160 bytes for each direction can be selected. The individual Modules are consistent for itself. The Module provides the following Module-specific diagnosis data "Ext_Diag_Data".
	Octet
	Value
	Meaning
	1..4
	…
	Standard diagnosis
	5
	0x43
	Standard diagnosis: Module Id.# 6943
	6
	0x69
	7
	3
	3 (1+2) Byte extended Diagnose
	8
	0
	EtherCAT is running
	6
	EtherCAT Error
	9
	0x11
	Revision 1
	0x12
	Revision 2 (with DP-address change)
	EtherCAT

	For EtherCAT configuration, import the file ParkerEtherCATModules.xml into the PAC320 master configurator. See also Chapter 4: System Set-up and Configuration.
	NOTE: Online-configuration (Scan Boxes = Reading of the configuration data from the connected EtherCAT devices) is not possible because of the large amount of data.
	For the configuration of the EtherCAT, appropriate PDOs are available.
	Index
	Input variable
	Index
	Output variable
	0x1601
	Module Control
	0x1A01
	Module Status
	0x1602
	Module Specific Messages
	0x1A02
	SPC3address_Adress
	0x1603
	Profibusdata_InByteM1_0 . _15
	0x1A03
	Profibusdata_OutByteM1_0 . _15
	0x1604
	Profibusdata_InByteM2_0 . _31
	0x1A04
	Profibusdata_OutByteM2_0 . _31
	0x1605
	Profibusdata_InByteM3_0 . _47
	0x1A05
	Profibusdata_OutByteM3_0 . _47
	0x1606
	Profibusdata_InByteM4_0 . _63
	0x1A06
	Profibusdata_OutByteM4_0 . _63
	Selection of the PROFIBUS Address

	The PROFIBUS address is written into the variable "Address" of the PLC program and transmitted as PDO 1602 to the PROFIBUS-DP-Slave Module. 
	With the setting of the bit "SetOptions", the assumption of the address in the Module becomes released. The Module acknowledges the assumption of the address by setting of "OptionsSet".
	After receipt of a valid PROFIBUS address, the Module initializes the PROFIBUS. If a master accesses the Module over the PROFIBUS and transfers a valid configuration, the professional bus is functional. This is indicated by the bit "ProfibusRunning".
	Only then data exchange EtherCAT <- -> PROFIBUS is possible.
	Since revision 2, the address change at runtime is possible. The connection with the PROFIBUS master will be cut for a short time, but the master will rebuild the connection to the new address by its GAP update. The status of the connection is shown in "ProfibusRunning".
	Setting of usiDP_Address as DP-Slave address
	 (* Start (Single action) *)
	Term2_Address:=usiDP_Adresse; (* Copying the DP-Slave address *)
	Term2_SetOptions_Byte.0:=TRUE; (* Start of the address setting *)
	(* Controlling*)
	IF Term2_SetOptions_Byte.0=TRUE THEN
	IF Term2_Shortcut_Byte.7=TRUE THEN (* Wait for confirmation *)
	Term2_SetOptions_Byte.0=FALSE; (* Reset*)
	END_IF
	END_IF
	PROFIBUS example with Siemens S7

	This document outlines the procedure for configuring ProfiBus communication from PAC to a Siemens S7 processor capable of communicating this protocol. This particular configuration demonstrates this using the Siemens CPU 315-2 PN/DP 6ES7 315-2EH13-0AB0 / V2.6 processor and STEP 7 v5.4 SP5 software.
	STEP 7 Software
	1. Open the STEP 7 software, select ‘File’, ‘New’ and enter a name for the project. 
	2. Right-click on the name and select ‘Insert New Object’.  Choose ‘SIMATIC 300 Station’.
	Note:  You may rename the default names used for portions of this project.
	3.  In the left pane, left-click on the newly added branch. In the right pane, double click on ’Hardware’.
	4.  In the new windows opened, open the branches in the right pane to find the Simatic 300 / Rack 300 / Rail and add it to the project by double-clicking it. You will now have a grid to configure your processor.
	5.  Configure the processor to match your particular type/model.  Configuration for the type used in this project is shown below.
	/
	6.   Select the X1 Port. Configure the X1 port to Address 2.
	7.   From the X1 port, Right-click and add the ProfiBus DP Master System to the project. 
	8.  Double-click the ProfiBus network properties and set the Master System # to 1.
	9.  You will need to add the Parker GSD file for ProfiBus communication.  Use the Option ‘Install GSD File’ to load this.
	/
	10.  Right click on the ProfiBus network and insert the loaded GSD file.
	11.  Double-click and configure the ProfiBus node of this component to be station # 3.
	12.  In the right pane expand the ProfiBus Module to display the 16 Byte Data In/Out branch and add this to the project.
	13.  Configure as shown below:
	/
	14.  Create a Variable Table and reference the following variables:
	/
	15.  Save the project and download it to the processor. 
	PAC Software
	1. In this example, PAC has been configured with the device ‘PACIO ProfiBus Slave Module’ as shown. You will now add the following program code to the project and reference it with an associated task:
	/
	2.  After adding the device and code to the project, you will configure the IO map as displayed:
	/
	/
	3. Download the project to the PAC and enter RUN mode.
	4.  You should now be able to monitor data being produced by the PAC by monitoring data in the STEP 7 software.
	PACIO Extender 2 Port

	Front view of the PACIO Extender 2 Port Module
	The purpose of the PACIO Extender 2 Port Module is the extension of a PACIO block. 
	Technical Data 
	PACIO Extender 2 Port
	Part number
	PACIO-400-02
	Controller
	ASIC ET1200
	Baud rate
	100Mbit/s
	Cable
	CAT5
	Cable length
	EtherCAT connection
	2 x RJ45
	Power supply
	via E-Bus
	E-Bus load 
	160mA for Out1 / 210 mA for Out1+Out2
	Terminals

	Supply to the Module: via E-Bus
	Status LEDs

	The LED labeled "EtherCAT Run" indicates the state of the EtherCAT ASIC. The "Out2" and "Out1" LEDs indicate the physical state of the Ethernet ports to which they are allocated.
	“EtherCAT Run” LED
	State
	LED Flash Code
	Explanation
	Init
	Off
	Initializing, no data exchange
	Pre-Op
	Off/green, 1:1
	Pre-operational, no data exchange
	Safe-Op
	Off/green, 3:1
	Safe operation, inputs readable
	Op
	Green, on
	Operational, unrestricted data exchange
	“In” LED, “Out” LED
	State
	LED Flash Code
	Explanation
	No connected
	Off
	No Ethernet connection
	Connected
	Green, on
	Connected to Ethernet
	Traffic
	Green, flashing
	Exchanging telegrams
	Function

	The Extender Module changes the transmitting physics of LVDS (E-Bus) on a twisted pair. The Module is usually arranged at the end of the block (but this not required). In addition, the Extender Module can be used in an arbitrary place behind the bus coupler. Thus EtherCAT Slaves can also be connected in star topology.   Standard hubs and switches are not recommended to be used for the EtherCAT network. If you need to have a star topology, it is recommended to use the Extender module.
	/
	Diagram of how to use the Extender Module with the Bus Coupler for additional PACIO modules
	/
	CAUTION: Always use the appropriate XML file to review for the EtherCAT configuration.
	The Extender 2-port Module has four ports. The name 2-port Module was chosen because of the two standard, 100 base TX (OUT1, OUT2) RJ45 connections. Another two ports are covered by the E-Bus.
	The sequence in which the connections are operated is important to the configuration (which way the EtherCAT frame runs).
	Port
	Connection
	Sequence
	Port A
	E-Bus In
	1
	Port B
	Out 2
	3
	Port C
	E-Bus Out
	4
	Port D
	Out 1
	2
	PACIO Power Distribution 2 x 16

	   /                                              /
	Front view of PACIO Power Distribution 2 x 16 Module Connections
	The PACIO Power Distribution 2 x 16 Module includes 2-wire or 3-wire terminals for digital I/O Modules.
	TERMINALS

	The PACIO Power Distribution 2 x 16 Module has two separate potential lines. The Module distributes the potential (optional 0 VDC or 24 VDC) attached at the pins L1 or L2 on the pins 0 to 15 of the same row.
	The E-Bus is passed on from the previous Module to the next Module.
	STATUS LEDS

	The PACIO Power Distribution 2 x 16 Module has no Status LEDs.
	PACIO Shield Connection Terminal Block 

	/
	PACIO Shield 14 mm   PACIO Shield 2x8mm    14mm Clamp 
	The PACIO Shield Connection Terminal Block consists of the shield clamp, the clamp holder, two screws M3x5, two washers, and two spring washers. 
	Technical Data 
	PACIO Shield Connection Terminal Block 2x8mm
	Part number
	PACIO-412-01
	Shield clamp 8mm
	2 pieces
	Technical Data 
	PACIO Shield Connection Terminal Block 14mm
	Part number
	PACIO-412-02
	Shield clamp 14mm
	1 piece
	Installation

	Fasten the clamp holder by using the washers and spring washers on the housing of the PACIO Module. Use the tapped holes on the front side. They are provided for it.
	/
	Shield Terminal Block Example
	Function

	The shield connection terminal block makes it easy to apply the cable shield directly to any PACIO Module. These shield connections are useful in grounding the I/O wiring cable shields to Earth ground for EMI noise suppression. 
	/
	CAUTION: Ensure that the mounting rail has a suitable earth connection. For more information, see the chapter “Installation Guidelines.”
	/
	CAUTION: Do not use the Shield Connection Terminal as a strain relief. A strong pull on the I/O cable can possibly unseat the PACIO Module from the DIN rail and damage adjacent modules and E-Bus communications.
	PACIO Connections to Parker Sensors

	This section shows wiring diagrams for common Parker Sensor to PACIO Modules.  Typically you should wire your home and limit sensors to your EtherCAT drive.  But if your application requires these sensors to be connected to the PAC, use the following diagrams. 
	PAC with P8S sensors

	/
	/
	The above connections apply to both the P8S and P8S Mini-Global Sensors, shown on the next two pages.
	P8S Global Drop-In Solid State Sensors

	/
	-XX
	PART#
	NPN/PNP
	N.O. / N.C.
	CABLE
	003-3743-01
	P8S-GNSHX
	NPN
	N.O.
	0.2M with M8
	P8S-GNCHX
	NPN
	N.O.
	0.2M with M8
	003-3743-02
	P8S-GPSHX
	PNP
	N.O.
	0.2M with M8
	P8S-GPCHX
	PNP
	N.O.
	0.2M with M8
	003-3743-03
	P8S-GMSHX
	NPN
	N.C.
	0.2M with M8
	P8S-GMCHX
	NPN
	N.C.
	0.2M with M8
	003-3743-04
	P8S-GQSHX
	PNP
	N.C.
	0.2M with M8
	P8S-GQCHX
	PNP
	N.C.
	0.2M with M8
	003-3743-05
	P8S-GNFLX
	NPN
	N.O.
	3.0M FLY LEADS
	P8S-GNFAX
	NPN
	N.O.
	3.0M FLY LEADS
	003-3743-06
	P8S-GPFLX
	PNP
	N.O.
	3.0M FLY LEADS
	P8S-GPFAX
	PNP
	N.O.
	3.0M FLY LEADS
	003-3743-07
	P8S-GMFLX
	NPN
	N.C.
	3.0M FLY LEADS
	P8S-GMFAX
	NPN
	N.C.
	3.0M FLY LEADS
	003-3743-08
	P8S-GQFLX
	PNP
	N.C.
	3.0M FLY LEADS
	P8S-GQFAX
	PNP
	N.C.
	3.0M FLY LEADS
	003-3743-13
	P8S-TMA0X
	N/A
	N/A
	MOUNTING BRACKET
	PART#
	Description
	003-2918-01
	Extension Cable, 5m cable, M8 connector, flying lead, PVC jacket
	003-2918-02
	Extension Cable, 10m cable, M8 connector, flying lead, PVC jacket
	003-2918-03
	Extension Cable, 20m cable, M8 connector, flying lead, PVC jacket
	P8S Mini-Global Drop-In Solid State Sensors

	/
	-XX
	PART#
	NPN/PNP
	N.O. / N.C.
	CABLE
	003-4475-01
	P8S-MQFLX
	PNP
	N.C.
	3.0M FLY LEADS
	P8S-MQFLY
	PNP
	N.C.
	3.0M FLY LEADS
	003-4475-02
	P8S-MQSHX
	PNP
	N.C.
	0.3M with M8
	P8S-MQCHY
	PNP
	N.C.
	0.3M with M8
	003-4475-03
	P8S-MMFLX
	NPN
	N.C.
	3.0M FLY LEADS
	P8S-MMFLY
	NPN
	N.C.
	3.0M FLY LEADS
	003-4475-04
	P8S-MMSHX
	NPN
	N.C.
	0.3M with M8
	P8S-MMCHY
	NPN
	N.C.
	0.3M with M8
	003-4475-05
	P8S-MPFLX
	PNP
	N.O.
	3.0M FLY LEADS
	P8S-MPFLY
	PNP
	N.O.
	3.0M FLY LEADS
	003-4475-06
	P8S-MPSHX
	PNP
	N.O.
	0.3M with M8
	P8S-MPCHY
	PNP
	N.O.
	0.3M with M8
	003-4475-07
	P8S-MNFLX
	NPN
	N.O.
	3.0M FLY LEADS
	P8S-MNFLY
	NPN
	N.O.
	3.0M FLY LEADS
	003-4475-08
	P8S-MNSHX
	NPN
	N.O.
	0.3M with M8
	P8S-MNCHY
	NPN
	N.O.
	0.3M with M8
	PAC with 400XR series

	/
	/
	/
	/
	PAC with 400LXR

	/ /
	/PAC with SMH sensors
	/
	/
	/
	CHAPTER 5: Communication Interfaces (Optional)
	Ethernet/IP Overview

	 The PAC can be ordered with and optional Ethernet/IP option.  With this option the PAC can be configured to act as an Adapter and can produce (broadcast) tags that can be consumed (received) by a Rockwell ControlLogix® or CompactLogix™ PLC.
	To produce tags, create a project using Parker Automation Manager
	1.  Open the Parker Automation Manager software, select ‘File’, ‘New Project’ and ‘Standard project’. Choose OK.
	2.  Select the appropriate Device for use with the PAC. (PAC320-MXX2X-XX or PAC320-CXX2X-XX or PAC320-PXX2X-XX) and select Structured Text (ST) for the ‘PLC_PRG ’ option.
	3.  Choose OK
	4.  Right-click on ‘PLC_PRG’ (PRG) and select Properties.
	5.  Rename ‘PLC_PRG’ to ‘ProducedVars’
	Note: Tags being produced to be made available to the PLC MUST be in an object such as a Persistent Variables list, Global Variable List or POU and MUST be named ‘ProducedVars’. Additionally, your PAM project can have only one object named ‘ProducedVars’.
	6.  You will also need to rename the reference to ‘PLC_PRG’ in the Main Task Branch. Rename this to ProducedVars.
	/

	7.  Double-click ProducedVars (PRG) in the tree.
	8.  Enter the following text into the Declarations section of this POU.
	        PROGRAM ProducedVars
	        VAR
	                 ControlLogix: DINT;
	        END_VAR
	9.  Enter the following text into the Program section of this POU.
	        IF ControlLogix < 200 THEN
	                   ControlLogix : = ControlLogix + 1;
	        ELSE
	                  ControlLogix : = 0; 
	        END_IF
	10.  Double-click on Symbol configuration to open the symbol configuration worksheet.
	11.  At this point, you will select ‘Build’ from the upper menu bar. Choose ‘Build’. 
	12.  You will see a branch titled ‘ProducedVars’. Expand that location and select the ControlLogix variable listed as shown below.  In order to expose a tag, the check box needs to be checked for each of these tags.
	/
	13.  Provided you have no errors, select ‘File’, ‘Save Project As…’ and name the project ‘My Project’.
	14.  Download your project to the PAC controller.
	Studio 5000 Configuration
	1.  Open Studio 5000 Software, select "New Project" and enter a name for the project.  (Example:  ENIP_to_L75)
	2.  Under the ControlLogix 5570 Series, select 1756-L75.  Configure a new controller as displayed below:/
	3.  Select "Next"
	4.  Enter Chassis size.  For this particular example, a 7-slot chassis is chosen and the processor is located in Slot 0.
	/
	5.  Choose "Finish"
	6.  In the tree, right-click on I/O Configuration and choose New Module.  Choose as shown.  This will represent the network module you are communicating with from the PLC.  For this example, you will select the 1756-ENBT module.
	/
	/
	Note:  If the module you are looking for is not listed, reference the Rockwell Automation web site(rockwellautomation.com) for information on how to install additional .eds file.
	 
	7.  Choose "Create"
	8.  Configure the menu that displays as shown.  Enter the IP address for this module.  It is also important that you configure the correct slot number that the module occupies
	/
	9.  Choose "OK"
	10.  Right-click on what you just added, [2] 1756-ENBT, and select New Module.
	11.  Select new module as shown:
	/
	12.  Configure the new module as shown below.  This represents the PAC unit you will be communicating with.  What is important here is to configure the IP Address of the PAC unit and to enter a name for the network interface to the PAC, in this case "PACNetworkCard."  Also, you MUST set the Rack Connection option to "None."
	/
	13.  Choose "OK" and close the Module selection screen.
	14.  Right-click on what you just added, 1756-ENBT PACNetworkCard and select the 1756-L1 catalog number.
	15.  Choose "Create"
	16.  The only thing that must be entered is the name representing the PAC unit.  Enter "PAC"
	/
	17.  Choose "OK"
	18.  Near the top of the tree, double click "Controller Tags" and choose "Edit Tag" tab.
	19.  Double-click in an empty space under "Tag Name"
	20.  Create a tag called "FromPAC" and hit enter
	/
	21.  Right-click that tag and choose "Edit Tag Properties" and enter the following:
	/
	22.  Select the Connection tab and configure as shown in the right graphic above.
	23.  Save the project, download to the controller and enter Run mode with your devices.  Select the Monitor tab to view the data.
	/
	PROFINET Overview

	The illustrations below show top and bottom views of the optional Communication Module for the PAC.
	/
	Top view of Communication Module 
	/
	Bottom view of Communication Module 
	Installation

	First, remove power from the PAC Controller.
	2. Set the sliding latch located on the underside of the Communication Module to the mounting position. Pull the handle of the sliding latch half way out of the module. Mounting position 1 is reached when the latch is approximately at the center position of the guiding rails.
	3. Insert the module approximately half way into the cutout opening on the face of the Controller.
	4. Tilt the module slightly downwards and push it further into the Controller.
	5. Push the module further into the unit until it engages into the internal board cutouts.
	6. Push the Module further into the Controller until the final position is reached and the module cannot be further inserted.
	7. To lock the Module into the Controller, push the handle of the sliding latch fully into the Module. 
	Removal

	1. Remove power from the PAC Controller.
	2. To unlock the Communications Module, pull the handle of the sliding latch out of the module.
	While holding on to the handle of the sliding latch, pull the Module fully out of the housing of the Controller. A little strength may be required to overcome the resistance of the brackets clamping onto the internal carrier board.
	Configuration of PROFINET Communications Module

	This section describes a step-by-step instruction on connectivity of a PAC to a Siemens S7 controller communicating PROFINET by way of the PROFINET communication module.
	Hardware:
	 PAC320 with PROFINET Module
	 Siemens CPU315-2 PN/DP
	Software:
	 Parker Automation Manager
	 Siemens S7  315-2  PN/DP
	Parker Automation Manager Configuration

	1. Open Parker Automation Manager and select File / New Project.
	2. Select the Empty Project template and choose OK.
	3. Select File / Save Project As… and give the name ‘PROFINET Communication Tutorial’.
	4. Right-click on the new name in the tree and select Add Device.
	5. On the menu that appears, select the pulldown next to Vendor and choose ‘Parker Hannifin’.
	6. Select ‘Parker…’(PAC320 Controller) and Add Device, then Close.
	7. Right-click on Application, select Add Object and choose POU.
	8. Name the POU PLC_PRG, create this to be a Program and use the Ladder Logic Diagram (LD).
	9. Choose ‘Add’.
	10. Right-click on Task Configuration.
	11. Choose ‘Add Object’ and ‘Task’.
	12. Name this task ‘MainTask’.
	13. Choose ‘Add’.
	14. Right-click on MainTask, choose Add Object and select Program Call.
	15. Select the ‘…’ and choose PLC_PRG found in the Application branch then select Add.
	16. Right-click on PAC320-xxxx-xx…. and select Add Device.
	17. Set Vendors to ‘All Vendors’, expand ‘PROFINET IO’,  expand PROFINET IO Device.
	18. Select the NetX PN Device
	19. Change the name in the dialog box from ‘NetX_PN_Device’ to ‘PAC_PROFINET’ and then choose Add Device and select Close.
	20. Right-click PAC_PROFINET in the device tree and choose Add Device.
	21. Choose 1 Byte Digital Input and Add Device.
	22. Choose 1 Word Digital Input and Add Device then Close.
	23. Double-click the 1_Byte_Digital_Input branch and to the right, select the PNIODev-Module I/O Mapping tab.
	24. Expand the ‘+’ in the variable column and double-click in that same column; the entry for Bit0. Create the variable name ‘S7_Bit_0’.
	25. Double-click the 1_Word_Digital_Input branch and to the right, select the PNIODev-Module I/O Mapping tab.
	26. Expand the ‘+’ in the variable column and double-click in that same column, the entry for Bit0. Create the variable name ‘Word_Bit_0’.
	27. Double-click on PLC_PRG and enter the following text into the worksheet:
	PROGRAM PLC_PRG
	VAR
	SInBitA: BOOL;
	END_VAR.
	1. Select the graphical ladder portion of the worksheet. Right-clicking in this area below the variables you entered will allow you to enter rungs of logic. (You will see the number 1 displayed in this worksheet area) Choose Insert Contact, select the ‘???’ above the contact and then select the ‘…’.  Choose SInBitA then close the menu. 
	2. Right-click on the rightmost rectangle to the right of the contact you entered and select Insert Coil
	3. Select the ‘???’ above the coil, ‘…’ and expand the IoConfig_Globals_Mapping branch. Select ‘S7_Bit_0’ from the list
	4. Using the same method, create another rung below the first.
	5. Right-click in the ladder worksheet area and choose Insert Contact, select the ‘???’ above the contact and then select the ‘…’.  Open the IODrvEthercatLib section of the menu and choose SInBitA then close the menu. 
	6. Right-click on the rightmost rectangle to the right of the contact you entered and select Insert Coil.
	7. Select the ‘???’ above the coil, ‘…’ and expand the IoConfig_Globals_Mapping branch. Select ‘Word_Bit_0’ from the list.
	8. Double-click the NetX_PN_Device portion of the tree.
	9. Select the PNIO identification tab and enter the following values:
	o IP Address:   192.168.0.1
	o Subnet Mask:  255.255.255.0
	o Default Gateway:  0.0.0.0
	o Station Name: PAC
	Siemens S7 Configuration

	This section describes configuration of the Siemens S7 controller. This document uses the Siemens model CPU315-2 PN/DP controller. Consult the appropriate documentation for communication with other controllers.
	1. Open Simatic Manager.
	2. Select File/New.
	3. Enter the project name ‘PLC_Project_001’.
	4. Click OK.
	5. Right-click in right window and click Insert ‘New Object’.
	6. Click ‘Simatic 300 Station’.
	7. Double-click ‘Hardware’.
	8. Right-click in left window and choose ‘Insert Object’, choose Simatic 300, Rack 300, Rail
	9. Select PS 307 5A.
	10. Open Simatic 300 branch.
	11. Open CPU 315-2 PN/DP.
	12. Open 6ES7-315 2Eh13-0AB0.
	13. Drag this to Slot 2.
	14. Set the IP to 192.168.0.66.
	15. Set the Mask to 255.255.255.0.
	16. Click OK.
	PROFINET Settings

	This section is the primary requirement for appending PROFINET communication to existing systems.
	Note: Acquire the PROFINET related CoDeSys GSD file for use with CoDeSys product.  The file is called GSDML-V2.1-3S - Smart Software Solutions GmbH-CoDeSys PLC-20120822.xml and by default, it is installed at this file location:  
	C:\Program Files(x86)\Parker Hannifin\ParkerAutomationManager\Communication Interface Files\Profinet GSD Files.
	Load this and any additional GSD files for supporting hardware by choosing ‘Options’ ‘Install GSD File’.
	1. Select PROFINET IO.
	2. Right-click on the PN-IO (X2 Port) of the PLC grid in the upper left.
	3. Click Insert ‘PROFINET IO System’.
	4. (You will see a network branch appear in the graphical display. This will allow you to add the PAC. PROFINET device to the configuration).
	5. In the right window listing devices, select the ‘PROFINET IO’ branch.
	6. Select Additional Field Devices.
	7. Select IO.
	8. Select PAC.
	9. Select PAC PN Device and drag it to the PROFINET network branch you just created.
	10. Double click the new node.
	11. Set the Device Name to “PAC”
	12. Select “Ethernet”
	13. Assign the IP to 192.168.0.1  (note:  The IP Address and the Station Name has to match the IP Address and Device Name on the PROFINET Network within the Siemens Step 7 Software.
	14. Click OK.
	15. Click OK
	16. Expand the PAC PN Device node from the tree on the right
	17. Drag 1 Byte Digital Input to Slot 1 on the green grid on the left
	18. Drag 1 Word Digital Input to Slot 2 on the green grid on the left.
	19. Save the project.
	CHAPTER 6:Troubleshooting 
	Troubleshooting Overview

	The PAC Controller features LEDs on the front panel of the Controller and PACIO Modules which provide quick identification of the device status. After installation, if your Controller does not function properly, use the guidelines and procedures in this chapter to troubleshoot. These guidelines also apply to troubleshooting a malfunction during normal operation of the Controller.
	First Troubleshooting Steps

	The first step in troubleshooting is to check the power-status LED on the front panel of the Controller.  The table below describes the normal operational states of the Power LED and troubleshooting actions.
	Power  LED
	What It Means
	Off
	The PAC detects no power source. 
	 Verify that the power source meets the requirements.
	 Check for disconnected power cable, blown fuses, and so forth.
	Green/Blue
	Normal operation
	Red
	24V is present, but an internal power rail has malfunctioned. 
	 Contact Parker Hannifin Technical Assistance.
	General Troubleshooting Procedures

	Use the following list as a guideline for troubleshooting. The remaining sections of this chapter provide procedures for each of the guidelines in the list.
	1. Check the status-indicator LEDs for power.
	2. Check the Run/Stop and Error LEDs to determine where the PAC is in the Boot/Runtime sequence (see table below).
	3. Check the FAQs at www.parkermotion.com.
	LED Status Indicators
	General Status LEDs


	General Troubleshooting
	System Status LEDs
	Run/Stop LED


	During the Boot process:
	During Runtime:
	Error LED

	During the Boot process (Run/Stop LED is White):
	During Runtime:
	PAC Error LED

	The PAC Error LED may turn solid red due to any of the following conditions listed below.  To determine the exact failure, refer to the log files that are accessible with the Configuration Tool in the About Tab (see page 43, About the PAC).  The two files that contain the error logs are:  PAC Runtime Config Log File and Retentive Memory Log File.
	If the Error LED turns on, the follow these steps to try and resolve the issue:
	 Power Cycle the PAC
	 Reload the project to the PAC
	 Restore the SD using the Flashback Utility (see page 160)
	 Contact Technical Support with specific information about the error
	Here is a list of possible recoverable errors:
	 Memory allocation failures
	 The *.app file is missing
	 An error occurs when restoring the backup NK.bin
	 An error occurs when copying the default project to the \project folder on the SD card
	 An error occurs when initializing the retentive memory chip
	 The retentive memory chip signals an error
	 An error occurs when copying files to the SD card root directory
	 The model number is invalid or missing
	EtherCAT Connection

	There are a variety of reasons for problems with the EtherCAT connection:
	 The PAC does not find the EtherCAT slave
	 There is a device conflict
	 The cable is not connected
	 There is no XML file
	Troubleshoot the following:
	 EtherCAT Network state
	 Link activity for the Fieldbus LED
	 Link activity for the E-Bus
	EtherCAT Status LEDs

	There are three LEDs located directly below the EtherCAT connector X1.
	ECAT Run:

	 Off – The EtherCAT network is off-line.
	 On – The EtherCAT network is running.
	E-Bus Link/Act:

	 Off – The E-Bus does not have a link.
	 On – The E-Bus link is detected.
	 Blinking - The E-Bus link is detected and there is activity.
	X1 Link/Act:

	 Off – The EtherCAT fieldbus does not have a link.
	 On – The EtherCAT fieldbus link is detected.
	 Blinking - The EtherCAT fieldbus link is detected and there is activity.
	Ethernet Connection

	Perform the following steps to resolve Ethernet network problems:
	1. Verify that you are using the correct type of cable
	2. Ethernet Status LEDs
	Ethernet Status LEDs

	The Ethernet status LEDs are located on the Ethernet connector. If there is not Link activity, ensure that the cables are securely connected.
	The top-right LED on connectors X2 and X3 indicates the connection speed: 

	The color of the LED signifies the speed of the connection.
	 Off – 10 Mb/s
	 Green – 100 Mb/s
	 Orange – 1000 Mb/s
	The bottom-right LED on connector X2 and X3 indicates link and activity status:

	 Off – No link
	 On – Link is detected
	 Blinking – Link is detected and there is activity
	 Verify the IP address
	 Attempt to connect the PAC through a browser with the PAC Configuration Tool
	 Ping the IP address through the command prompt
	 Verify the cable connections
	 Verify the RJ485 LED indicators
	 Press the push button to log the IP address to the SD card.  Using an SD card reader, open the “IP _Address_Info.txt” file to verify the IP address of the PAC. 
	 Examine the .INI file to determine the last IP address that was set
	 Examine the Config Tool Log to verify the last IP address change
	USB Troubleshooting

	Verify the USB stick/drive is securely attached to the unit. Also, I/O system errors may occur when there is an issue copying files from the USB drive.
	Flashback Utility

	The Flashback Utility is a tool for restoring or upgrading the PAC’s firmware and operating system onto the SD card. The Flashback utility can be found on-line via the PAC product page: parkermotion.com/globalpac.  Before you run the utility, you need a computer that has a native or external SD card reader/writer.  You can use the flashback utility when:
	 A new version of the PAC firmware is available
	 The user wishes to create a backup copy of the SD image
	 The factory supplied SD cards becomes corrupt or unusable
	Complete the following steps to restore your SD card with the Flashback Utility:
	1. Save the Flashback_PAC.exe executable on your computer from www.parkermotion.com/globalpac.
	2. Insert the SD card into SD card reader/writer.
	3. Run the Flashback_PAC.exe program.
	/
	4. Select the destination drive of the SD card.
	5. If you would like to preserve your project, leave the boxed checked.  If you would like to erase your project too, uncheck the box.
	6. Click Restore SD-Card.
	7. A dialog box will appear warning that all files will be deleted.  Select Yes.
	8. After the process is complete, properly eject the SD card from the computer.
	Push Button
	Log IP Address


	If you do not know the IP Address of the PAC, you can use the Push Button to log the IP Address.  If you press and hold the button, it will record a time stamp and IP Address of both X2 and X3 Ethernet ports.  A log file named “IP _Address_Info.txt” will be created on the root directory of the SD card.  The Push button is located next to the SD Card:
	/
	PROFINET Module

	The PROFINET module has multiple LEDs to help monitor the status of the communication. Refer to the diagrams below for troubleshooting purposes:
	/
	LED
	Color
	State
	Meaning
	SF
	Number in the device drawing (2)
	Duo LED red/green
	Red
	On
	Watchdog timeout; channel. Generic or extended diagnosis present; system error
	Red
	Flashing cyclic at 2 Hz (3 sec.)
	DCP signal service is initiated via the bus
	Off
	Off
	No error
	BF
	Number in the device drawing (3)
	Duo LED red/green
	Red
	On
	No configuration; or low speed physical link; or no physical link
	Red
	Flashing cyclic at 2 Hz
	No data exchange
	Off
	Off
	No error
	LINK / RJ45 CH0 (4) & CH1 (7)
	LED green
	Green
	On
	A connection to Ethernet exists
	Off
	Off
	The device has no connection to Ethernet
	RX/TX / RJ45 CH0 (6) & CH1 (9)
	LED yellow
	Yellow
	Flashing
	The device sends/receives Ethernet frames
	If the PAC cannot find the PROFINET slave module, be sure to double check the mechanical installation instructions in Chapter 6.
	If the PROFINET Master cannot communicate with the PAC:
	1. Check if the Slave is set up correctly. Refer to the configuration section of Chapter 6.
	2. Check if the Master is set up correctly. Refer to the documentation of the master.
	3. Check if the configuration of the Master and Slave match. To configure the Controller, a GSDML file (device description file) is required. The settings in the used Controller must comply with the settings in the Device to establish communication. Important parameters are Station Name, Vendor ID, Device ID, and Input and Output Data Bytes.
	4. Double check the cabling between the Master and Slave. Try a different cable.
	Secure Digital (SD) Card

	The PAC comes with a Secure Digital (SD) Card from the factory.  It is highly recommended that you only use SD cards purchased from Parker. Replacement SD cards can be purchased from Parker using part number 33-026611-01. 
	When you order a PAC, the SD card comes from the factory loaded with the Operating System and other necessary files to run the PAC. When you save your project with Parker Automation Manager, it will also be stored on the SD card. Do not remove or modify any files on the SD card unless instructed to in the documentation. This card is used as a removable drive and provides non-volatile memory storage. Although this card is removable, it must be inserted in the controller at power up and cannot be removed while the PAC is powered on.
	The SD card is not recommended to be written to during run time.  This could corrupt the SD card and cause failures on the next power cycle.  If you need to log or store data, we recommend using the USB port. 
	If you are having difficulties powering up the PAC (the Error LED is Red), it could be associated with the SD Card. The SD Card has been specially formatted for the PAC. Make sure you are using a Parker SD card and it has all of the necessary files on the card. You can use the Flashback Utility to restore the SD card back to factory settings that includes the proper format. Refer to the Flashback Utility section of this installation guide for more details on how to use this feature. It may be necessary to try a replacement SD card if you continue to have power up issues that are associated with the faulty card.
	Note: SD Cards over 4 GB are not compatible.
	Log Files

	Log files are extremely useful for debugging and/or for other support purposes. Log files are automatically created and periodically written to by the web server. The files are stored in the “\Windows\Parker\Logs\” directory. Log files are created on an as needed basis; that is, they are created only when the need to write something to the log is requested. These log files can be downloaded from the Configuration Tool under the “About” tab (see the screen shot below). For more information about how to access the Configuration Tool, see “Configuring the Network and System Settings” on page 39.
	The most important files to help with troubleshooting will be the PAC Runtime Log File, Retentive Memory Log file, and PAC Configuration Tool Log file. These log files include time stamped actions to help the user track the history of PAC since the last power cycle. To learn more about the log files, click on the Help (?) link in the upper right hand corner of the “About” screen.
	/
	I/O Modules

	Refer to Chapter 5 for troubleshooting the individual PACIO Modules.
	HDMI Connector

	The function of this connector is not enabled and is intended for factory use only.
	Real Time Clock (RTC)

	The Real Time Clock (RTC) or time-of-day clock in the PAC Controller is a timer used to keep the local time and date for use by the Runtime software. The RTC is based on a free running timer located on the PAC processor board when either 24DC system power is applied to the PAC Controller or battery supplied power when DC input power is not available.
	When 24VDC power is applied to the PAC Controller input connector, no current drain is required from the RTC battery. Conversely, if the 24VDC power is removed for periods of time such as during shipping or if the Controller is shut down over nights and weekends, small amounts of battery current consumption will be required. The battery life expectancy is dependent on how long DC power is provided to the PAC; the longer that DC power is applied to the PAC over a period of time, the less battery drain will be required to power the RTC circuit. Current consumption calculations indicate that if DC power is never applied to the PAC, the battery powered RTC should keep time for at least 5 years. If DC power is applied to the PAC about 50% of the time, then the RTC should keep time for more than an estimated 9 years. Note that elevated temperatures can also have a negative effect on battery life.
	Should the PAC lose its time and date time keeping after an extended period, the battery needs to be replaced. The Controller can be returned to the factory to have the battery replaced as a repair order, or the battery can be simply replaced by the customer. The replacement battery is an industry standard CR2032 lithium coin cell and is easily obtainable. To replace, simply remove the cover from the PAC Controller, locate the battery on the top side of the processor board, and slide the old battery from the holder. Observe the correct battery orientation (PLUS [+] down) when inserting the new battery. Follow local ordinances to properly dispose of the old battery. Reattach the plastic cover and reconnect the Controller to the PACIO modules on the DIN rail. Be sure to use the PAC Configuration Tool to set the correct time and date before recommissioning the system.
	Technical Assistance from Parker Hannifin

	Contact Information for Technical Assistance
	Contact your local automation technology center (ATC) or distributor.
	Parker Hannifin
	Electromechanical Automation North America
	5500 Business Park Drive
	Rohnert Park, CA 94928
	Telephone: (707) 584-7558
	Fax: (707) 584-8029
	Email: emn_support@parker.com
	Internet: http://www.parkermotion.com
	Europe Parker Hannifin Electromechanical Automation Europe Robert-Bosch-Strasse 22 77656 Offenburg (Germany) Telephone: +49 (0781) 509-0 Fax: +49 (0781) 509-98176 Email: Em-motion@parker.comInternet: www.parker-automation.com
	APPENDIX A:PAC System Specifications 
	Controller Specifications
	Environmental Specifications
	Environmental Specifications Table



	Category
	Specifications
	Operating Temperature
	32 to 122ºF (0 to 50ºC) Ambient (air temperature surrounding the Controller), Indoor Use Only
	Storage Temperature
	-13 to 158ºF (-25 to +70ºC)
	Relative Humidity
	0% to 95% non-condensing
	Altitude
	10,000 Feet
	Shock Rating
	10g peak; 11ms (operating)
	30g peak; 11ms (non-operating)
	Operating Vibration
	10-500Hz: 2 grms random
	Environmental Design
	IP20, Intended to be installed in a suitable fire enclosure.
	Pollution Degree 2
	RoHS
	RoHS Compliant
	Electrical Specifications 
	Electrical Specifications Table


	Category
	Specifications
	Input voltage
	24 VDC (-15%/+25%), SELV Limited Energy, 1.2 A, 29W. 
	Power must be provided by a Class 2 power source.
	Overvoltage Category 1
	Fuse
	Littelfuse Nano SMF Slow Blow Type;
	Part number R454002
	Heat Dissipation
	Without optional communications module: 5.0 watts maximum
	With optional communications module: 5.8 watts maximum
	Maximum Number of PACIO Modules
	Up to 20 Modules connected to the Controller or, 
	Maximum 5VDC @ 3A E-Bus load. More than 20 modules can be added to the PAC320 by using the Extender Module and Bus Coupler Module. See the PACIO Bus Coupler section of the User Guide.
	Physical Specifications
	Physical Specifications Table


	Category
	Specification
	CPU
	 Intel N2600 CPU, 1.6GHz, Dual Core, 64-bit
	 1MB L2 Cache
	Memory
	 Up to 1 GB DDR3 SDRAM (minimum)
	 1066 MHz, PC3-8500
	 204-pin SODIMM Socket
	BIOS
	Insyde H2O
	Storage
	2GB (minimum) Secure Digital Card (SD)
	Ports
	 Two RJ45 10/100/1000BaseT Ethernet
	 One RJ45 100Mbit/s EtherCAT supporting IEEE1588 Distributed Clocks
	 Two USB 2.0 Host Type A
	Dimensions
	H x W x L
	Without optional communications module:
	 3.27”H x 4.93”W x 8.02”L (83.1mm x 125.22mm x 203.71mm)
	With optional communications module:
	 3.53”H x 4.93”W x 8.02”L (89.66mm x 125.22mm x 203.71mm)
	Weight
	Without optional communications module:
	 1.45 lbs (0.66 kgs)
	With optional communications module:
	 1.65 lbs (0.75 kgs)
	PAC Controller Dimensions – inches (mm)

	/
	PACIO Dimensions – inches (mm)

	/
	Agency Approvals

	The PAC Controller was tested in accordance with the product family standard for Electrical Equipment for Measurement, Control and Laboratory use. EN 61326-1:2006 + CRG:2011 / IEC 61326-1:2005 Immunity requirements for equipment used in Industrial Locations. Harmonic Current Emissions EN 61000-3-2:2006 + A2:2009 / IEC 61000-3-2:2009, Voltage Fluctuations and Flicker EN 61000-3-3:2008 / IEC 61000-3-3:2008.
	European Community Approvals Table

	Test
	Specification
	Harmonic Current Emissions
	EN 61000-3-2:2006 + A2:2009
	IEC 61000-3-2:2009
	Voltage Fluctuations and Flicker
	EN 61000-3-3:2008
	IEC 61000-3-3:2008
	Electrostatic Discharge Immunity
	IEC 61000-4-2:2008
	Radiated Electromagnetic Field Immunity
	IEC 61000-4-3:2010
	Electrical Fast Transient Burst Immunity
	Surge Immunity
	Radio Frequency Common Mode Immunity
	Power Frequency Magnetic Field Immunity
	Voltage Interrupts Immunity
	Radiated & Conducted Emissions
	CISPR 11 Group 1, Class A
	EN61010-1:2010
	Safety Requirements for Electrical Equipment for Measurement, Control and Laboratory use. Part 1 General Requirements
	EN61010-2-201:2013
	Safety Requirements for Electrical Equipment for Measurement, Control and Laboratory use. Part 2-201 Particular Requirements for Control Equipment
	Underwriters Laboratories Approvals Table

	Test
	Specification
	UL 61010-1, 3rd Edition, 2012-04-17 
	UL File E243373
	Electrical Equipment for Measurement, Control and Laboratory use. Part 1: General Requirements
	CAN/CSA-C22.2 No. 61010-1, 3rd Edition, 2012-04
	Electrical Equipment for Measurement, Control and Laboratory use. Part 1: General Requirements
	UL 61010-2-201
	Safety requirements for electrical equipment for  measurement, control, and laboratory
	use, Part 2-201: Particular requirements for
	control equipment
	IEC 60529, Edition 2.1 + Corr. 1:2003 + Corr. 2:2007 + Corr. 3:2009
	Protection Degree IP20
	PACIO Technical Data
	PACIO Module System Properties


	Fieldbus
	EtherCAT 100Mbit/s
	Dimensions
	25mm x 120mm x 90mm (W x H x D)
	Housing mount
	aluminum
	Shield
	connected straight to Module housing
	Installation
	35mm DIN rail (top-hat rail)
	IO connection
	spring-assisted combi plug with mechanical ejector, 4 … 36-pin
	Signal indication
	LED located next to the terminal
	Diagnosis
	LED: bus state, Module state, broken wire/excessive current
	Number of ports
	up to 32 digital I/Os on every Module, up to 8 analog channels per Module
	Supply voltage
	24 VDC -20%/+25%
	Number of I/O Modules
	20 per bus coupler (total max. power consumption: 3A)
	Electrical insulation
	Modules electrically insulated from one another and from the bus
	Storage temperature
	-25°C … + 70°C, 
	Operating temperature
	0°C ... + 50°C
	Rel. humidity
	5% … 95%, non-condensing
	Protection
	IP20
	Susceptibility to noise
	zone B to EN 61131-2, installation on an earthed top hat DIN rail in the earthed control cabinet
	CE Compliant
	2004/108/EC Electromagnetic Compatibility
	UL 
	UL508
	RoHS
	RoHS Compliant
	APPENDIX B:Additional Information 
	Terms and Acronyms

	The following table lists terms and acronyms used in this guide, along with their definitions.
	Term
	Definition
	ATC
	Automation Technology Center
	LVDS
	Low-voltage Differential Signaling
	PLC
	Programmable Logic Controller
	VAC
	Volts Alternating Current
	VDC
	Volts Direct Current
	Controller Options
	Model Number Configurations


	The model number configuration of the PAC provides a good overview of the available model options. The full model configurator is as follows:
	PAC320 – M W N 2 1 –  3  A
	Parker Automation Controller
	PAC320 Series
	Software
	P – IEC Only
	M – IEC, PLCOpen Motion
	C – IEC, PLCOpen Motion, CNC
	Visualization
	X – Xpress Embedded
	W – Web-visualization for CNC
	Communication Interface Protocol
	N – No Interface
	E – Ethernet/IP Slave
	P – PROFINET Slave
	B – Ethernet/IP & PROFINET Slave
	Retentive Memory
	2 – 256k Bytes
	Processor
	1 – 1.6 GHz Dual Core Intel N2600
	Agency Approvals
	3 – UL/cUL/CE
	Reserved
	A – Reserved
	Word Bookmarks
	troubleshooting_axisDC
	Counter_Values_of_Counter
	troubleshooting_axis
	ID_2ba8b2591e8d1770c0a8640e0089a1a7-ce88


