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1 Safety

IMPORTANT: Please read this information BEFORE installing the equipment.

1.1 Intended Users

This manual is to be made available to all persons who are required to install, configure or service equipment
described herein, or any other associated operation.

The information given is intended to highlight safety issues, and to enable the user to obtain maximum benefit
from the equipment.

Complete the following table for future reference detailing how the unit is to be installed and used.

INSTALLATION DETAILS

Model Number
(see product label)

Where installed
(for your own
information)

1.2 Application Area

The equipment described is intended for industrial motor speed control utilizing AC induction motors or AC
permanent magnet synchronous machines.

1.3 Personnel

Installation, operation, and maintenance of the equipment should be carried out by competent personnel. A
competent person is someone that is technically qualified and familiar with all safety information and
established safety practices; with the installation process, operation, and maintenance of this equipment,
and with all the hazards involved.

1.4 Product Warnings

Special attention must be paid to the information presented in warning, caution, and information notices
when they appear in this manual. Definitions of caution, warning and information notices are shown below:

DANGER WARNING Caution Earth/Ground
Risk of electric Hot Refer to @ Protective
shock surfaces documentation Conductor

Terminal

Application Risk

The specifications, processes and circuitry described herein are for guidance only and may need to be
adapted to the user’s specific application. We cannot guarantee the suitability of the equipment described in
this Manual for individual applications.
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Risk Assessment

Under fault conditions, power loss or unintended operating conditions, the drive may not operate as
intended. In particular:

e Stored energy might not discharge to safe levels as quickly as suggested and can still be present
even though the drive appears to be switched off.

e The motor's direction of rotation might not be controlled

e The motor speed might not be controlled

e The motor might be energised

A drive is a component within a drive system that may influence its operation or effects under a fault
condition. Consideration must be given to:

Stored energy
Supply disconnects
Sequencing logic
Unintended operation

1.5 Safety Information
Risk of Electric Shock

DANGER!
Ignoring the following may result in injury:

- This equipment can endanger life by exposure to rotating
machinery and high voltages.

- The equipment must be permanently earthed due to the high
earth leakage current, and the inverter motor must be connected
to an appropriate safety earth.

- Ensure all incoming supplies are isolated before working on the
equipment. Be aware that there may be more than one supply
connection to the inverter.

- There may still be dangerous voltages present at power terminals
(motor output, supply input phases, DC bus and the brake, where
fitted) when the motor is at standstill or is stopped.

- For measurements use only a meter to IEC 61010 (CAT Il or
higher). Always begin using the highest range.

CAT | and CAT Il meters must not be used on this product.

- Allow at least 5 minutes for the inverter's capacitors to discharge
to safe voltage levels (<50V). Use the specified meter capable of
measuring up to 1000V dc & ac rms to confirm that less than 50V
is present between all power terminals and between power
terminals and earth.

- Unless otherwise stated, this product must NOT be dismantled. In
the event of a fault the inverter must be returned. Refer to
"Routine Maintenance and Repair".

DOC-0017-07-EN-B 04.04.2023 3 (58)



DOC-0017-07-EN: AC20 Series - EtherCAT Option

Safety & EMC Requirements
Where there is a conflict between safety and EMC requirements, personnel safety shall always take
precedence.

WARNING!
Ignoring the following may result in injury or

damage to equipment:

- Never perform high voltage resistance checks on the wiring
without first disconnecting the inverter from the circuit being
tested.

- Whilst ensuring ventilation is sufficient, provide guarding and /or
additional safety systems to prevent injury or damage to
equipment.

- When replacing an inverter in an application and before returning
to use, it is essential that all user defined parameters for the
product’s operation are correctly installed.

- When replacing an inverter in an application and before returning
to use, it is essential that all user defined parameters for the
product’s operation are correctly installed.

- All control and signal terminals are SELV, i.e. protected by double
insulation. Ensure all external wiring is rated for the highest
system voltage.

- Thermal sensors contained within the motor must have at least
basic insulation.

- All exposed metalwork in the Inverter is protected by basic
insulation and bonded to a safety earth.

- RCDs are not recommended for use with this product but, where
their use is mandatory, only Type B RCDs should be used.

WARNING!
Ignoring the following may result in injury or

damage to equipment:

- In a domestic environment this product may cause radio
interference in which case supplementary mitigation measures
may be required.

- This equipment contains electrostatic discharge (ESD) sensitive
parts. Observe static control precautions when handling,
installing and servicing this product.

- This is a product of the restricted sales distribution class
according to IEC 61800-3. It is designated as “professional
equipment” as defined in EN61000-3-2 for. Permission of the
supply authority shall be obtained before connection to the public
low voltage supply.
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2 Manufacturing Location

Germany

Parker Hannifin Manufacturing Germany GmbH & Co. KG
Electric Motion & Pneumatic Division (EMPD)
Robert-Bosch-Strasse 22

77656 Offenburg (Germany)

Tel.: + 49 (0781) 509-0

Website: www.parker.com/eme

Certified according to ISO 9001:2015

Parker Hannifin Manufacturing Germany GmbH & Co. KG - Sitz: Bielefeld - Amtsgericht: Bielefeld HRA 15699
personlich haftende Gesellschafterin: Parker Hannifin GmbH - Sitz: Bielefeld - Amtsgericht Bielefeld HRB 35489
Geschéftsfiihrung der Parker Hannifin GmbH: Ulrich Jochem, Achim Kohler, Andreas Paulsen, Kirsten Stenvers
Vorsitzender des Aufsichtsrates: Dr.-Ing. Gerd Scheffel
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3 Waste Electrical and Electronic Equipment (WEEE)

Waste Electrical and Electronic Equipment - must not be disposed of with domestic
waste. It must be separately collected according to local legislation and
applicable laws.

Parker Hannifin Company, together with local distributors and in accordance with EU directive 2002/96/EC,
undertakes to withdraw and dispose of its products, fully respecting environmental considerations.

For more information about how to recycle your Parker supplied waste equipment, please contact your local
Parker Service Centre.

Packaging

During transport our products are protected by suitable packaging. This should be taken for central disposal
as secondary raw material.
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5 Introduction

5.1 Product Features

o CANopen over EtherCAT (CoE)

¢ DS301 compliant

o Ethernet RJ45 connectors

e Network cycle time down to 100us

o Fast data transfer: Up to 1486 bytes of process data in each direction

¢ Synchronous operation using distributed clock.

e |loT (Industrial Internet of Things) ready: Includes Email Client, Web server with customizable
content, SSI (Service Side Include) functionality and FTP server

e Ethernet Over EtherCAT (EoE).

o File Access Over EtherCAT (FoE)

o EtherCAT Slave Interface (ESI) files provided

e Run and Error LEDs

Note:

The CANopen Communication Profile (DS 301) defines the basic communication mechanisms for
exchanging data via a CANopen-based networks. This includes the structure of the object dictionary, the
network management and boot-up as well as communication objects like PDO, SDO, SYNC and time
stamp.

8 (58) DOC-0017-07-EN-B 04.04.2023



DOC-0017-07-EN: AC20 Series - EtherCAT Option

6 Installation

DANGER!
RISK OF ELECTRIC SHOCK

Terminal covers, main covers, and cover fixings must remain in place
while the drive is energized.
These should only be removed once the supply to the unit and/or system
has been disconnected, and the residual energy in the DC link capacitors
has been discharged.

CAUTION!
ESD SENSITIVE EQUIPMENT

Take ESD precautions when handling the Communication Interface
Option Cards to avoid any risk of damaging the equipment.

All activities covered in this chapter should be carried out when there is no power to the inverter.

If the drive has been powered up, ensure enough time has elapsed that the inverter has discharged
its residual energy.

e Always check that the voltages on the user terminals are at a safe level (<50V) before carrying out
any of these activities.

6.1 Order Codes

Order Code Description

2003-CB-00 CANopen communication interface option card
2003-EC-00 EtherCAT communication interface option card
2003-1P-00 Ethernet IP communication interface option card
2003-PB-00 Profibus DP-V1 communication interface option card
2003-PN-00 PROFINET IO communication interface option card
2003-RS-00 RS485 Modbus RTU communication interface option card
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6.2 Fitting the Option

Frames 2-5

The Communication Interface Option Cards are intended to be customer installed.
The control module housing cover will need to be removed prior to option card installation.

1. Use a T9 TORX driver to partially unscrew the two 3x12
countersunk fixings along the top of the product.

2. Insert a flat head screwdriver into the moulding features and
lever the control module housing away from the power

3. Unhook the bottom of the control module
housing from the power stack.

4. Gently turn the control module upside down
so it rests to the right of the power stack,
with the interface cables still connected.
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5. Remove and discard the Comms Option
break-out feature in the control module
housing by cutting the 7x bridges using
suitable small side cutters.

S 6. Remove the Comms Interface Option card from
its packaging.

7. Slide the Comms Card along the PCB using the
connector features for alignment.

Note: The front facia of the Option should be
loose at this point.

9. Now fully tighten the two T8 screws on the front
facia of the Communication Interface Option
Card.

10. Check that the Option Card is secure and that it
cannot slide out.

11. Reassemble the product by performing the
reverse process of steps 1 —4.

In the event that the Communication Interface Option Card needs to be removed, follow the installation
process, but perform steps 7 and 8 in reverse.
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Frame 6 -10

On Frames 6 — 10, the lower terminal cover will need to be removed prior to option card installation.

{UTTEVRL 0T R NI O WO R O HOEE 00 TG0 TGS O IC OB T

1. Remove the Comms Interface Option card from its
packaging.

2. Slide the Comms Card along the PCB using the
connector features for alignment.

Note: The front facia of the Option should be loose
at this point.

3. When the Comms Interface Option Card is fully
engaged in the connector and its housing has
hocked onto the edge of the PCB, fully tighten
the two T8 screws on the front facia.

4. Check that the Option Card is secure and that
it cannot slide out.

In the event that the Communication Interface Option Card needs to be removed, perform steps 2 & 3 in
reverse.
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7 Network
7.1 Network Connector and Cable Specification

Two RJ45 Ethernet sockets are provided. The IN socket is connected to the master or the preceding slave
coming from the direction of the master. The OUT socket is connected to the IN socket of the next slave, if
there is one. The last OUT socket is Not connected

Ethernet Connector (RJ45)

Pin | Signal Description

1 TX+ -

2 TX- -

3 RX+ -

4 - Normally left unused; to ensure signal integrity, these pins are

5 - tied together and terminated to PE via a filter circuit in module.
6 RX- -

7 - Normally left unused; to ensure signal integrity, these pins are
8 tied together and terminated to PE via a filter circuit in module.

Cable

For connecting EtherCAT devices only Ethernet cables that meet at least the requirements of category 5
(CAT5) according to EN 50173 or ISO/IEC 11801 should be used. EtherCAT uses 4 wires for signal
transfer.

Only use cables terminated with RJ45 plugs. The cable length between two EtherCAT devices must not
exceed 100m.

Wiring Example

Master
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7.2 LED Indications

LED Description
1 RUN LED
2 ERROR LED
3 Link/Activity (IN Port)
4 Link/Activity (OUT Port)
RUN LED
This LED reflects the status of the EtherCAT device.
LED State Description Comments
Off No Power.
EtherCAT device in ‘INIT -state
Green OPERATIONAL -
Green, Blinking PRE-OPERATIONAL -
Green, 1 Flash STOPPED -
Flickering BOOT -
Red EXCEPTION Fatal Event

If RUN and ERR turn red, this indicates a fatal event, forcing the bus interface to a physically passive state.

ERR LED
This LED indicates EtherCAT communication errors.
LED State Description Comments
Off No Error No power or No Error
Red, Blinking Invalid Configuration Invalid register or object settings
Red, 1 flash Unsolicited state change EtherCAT state change autonomously
Red, 2 flash Sync Manager watchdog timeout | -
Red Application controller failure Module in EXCEPTION
Flickering Booting error detected Failure. Contact Parker technical support

Link/Activity LED
These LEDs indicate the EtherCAT link status and activity.

LED Status Description Comments
Off No Link Link not sensed or No power.
Green Link sensed No activity, no traffic detected
Flickering Link sensed Activity, traffic detected

14 (58)
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8 Configuration

The option comms configuration is accessible through the keypad under the menu Option Comms,
through DSE Lite function block Option Comms Config or through the webserver following the path Home
> Engineer > Communications > Option Comms.

The AC20 EtherCAT option requires configuration of both communication parameters and process data

mapping.

8.1 Communication parameters
Keypad Menu Path DSE-Lite Function Block Webserver

tion Comms Con
CoMMS FITTEDJONE
COMMS VERSION0] g

COMMS VERSION[1]}2
COMMS SERIAL NUM g;gaguouuo
COMMS STATE|NON
DIAGNOSTIC|OK

EXCEPTION CODE (#0910 Home » Engineer » Communications » Option Comms
COMMS SUPERVISEDIZ, =
MAPPg\JTiT?gmi,\EAE [ 0691: Comms Required | NONE v
IPADDRESS|20.00 0769: Comms Fitted UNKNOWN
SUBNET MASKE 00 770, Versi
ot GATEWAY ADDRESS|EY-Y: : Comms Version +
Communication ACTUAL BAUD RATEJAUTO )
NONE} ~~ 1S REQUIRED B 0773: Comms Serial Num 00000000
EXTERMALJADDR ASSIGNMENT 0774: Gomms State NONE
) - 0-QSET IP ADDRESS
Option gggg_ SET SUBNET MASK 0775: Diagnostic OK
-0.0.04sET GATEWAY ADDR ‘
0x001E), eSS 0776: Exception Code 0000

AUTg- NODE ADDRESS
19200 Bpa| CANOPEN BAUD
S1MODBUS BAUD RATE
EVEN 1 STOR)parry
FALSEL iGH WORD FIRST
0 S1ACTIVE TIMEOQUT
TRUELASTERMAPPING

T TrrrrTrTd

The network parameters of the slave must be set to establish communication with master.
e The parameter 0691 COMMS REQUIRED must be set to EtherCAT.
e The parameter 2566 MASTERMAPPING must be set to choose how process data mapping is
defined. (See 8.2 Process Data for detail)
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Configuration with DSE Lite

When performing an online configuration, the fitted option card will automatically be selected.
In offline mode, display your configuration page in DSE Lite and click the plus sign [+] at the left of function
block Option Comms Config to see set communication parameters.

B DSE Lite - [A20_Comms]
File Edit View Command |[nsert Format Window Help
Rd QB EEEE=EEM,
Parameters - A20_Comms B ox A20.C
[+ Multiplexer 2 A
=) Option Comms Config
COMMS REQUIRED ETHERCAT
ADDR ASSIGNMENT EXTERNAL
SET IP ADDRESS 0.0.0.0
SET SUBNET MASK  0.0.0.0
SET GATEWAY ADDR 0.0.0.0
ACCESS Ox001F
NODEADORESS 10 couns supervisepfERUE
CANOPENBAUD  AUTO MARPNG CHANGEDIRVE
MODBUS BAUD RATE 19200 BPS STATION NAME 0.00
P ADDRESSE -V
PARITY EVEN 15TOP SUBNET MASKIL00.0
HIGH WORD FIRST  FALSE GATEWAY ADDRESS]L0.0.0
ACTIVE TMEOUT 05 ACTUAL BAUD RATE[SUTO
COMMS REQUIRED =
MASTERMAPPING  TRUE ADOR ASSIGNMENT B
[+ Option Comms Input v SET P ADDRESS -
F . SET SUBNET MASK =
# Option Comms Output SET GATEWAY ADDR B
[+ Pattern Gen ACCESS B
@ PID1 NODE ADDRESS -
- [TE CANOPEN BAUD -
E MODBUS BAUD RATE -
[ PMAC Motor Adv VN L e PARTY -
f HIGH WORD FIRST -
# PMAC Motor Data 0 sl cTrvE TMEOUT B
3 PMAC SVC TRUEY | ASTERMAPPING B
[+ Power Loss

Alternatively. perform the steps described above by double clicking on the function block Option comms
config to open parameters tab in the configuration interface.

Eile Edit View Command |nset Format Window Help

ZLHESAEe EEEE EEEM)

) A20_Comms
= :
§
o
g ion mm nfi
COMMS FTED[E HERCAT
COMMS VERSION[O)
COMMS D
COMHgoS"E' = Option Comms Config (652111) X
DI
EXCEPT| [=
COMMS SU arameles . =
MAPPING COMMS REQUIRED ETHERCAT =
STA ADDR ASSIGNMENT EXTERNAL
supn | SETIP ADDRESS 0000
GATEWAY) | SETSUBNET MASK 0.0.0.0
ACTUAL BA
ETHERCAT] o SET GATEWAY ADDR 0.0.0.0
EXTERNALLADDR ASSIGNMENT| | ACCESS 0x001F
0000 g gu%?gﬁffsx NODE ADDRESS 0
0.0.000ser carFway Apd |  CANOPEN BAUD AUTO
0x001E} s coEss MODBUS BAUD RATE 19200 BPS
NODE ADDRESS
aurpof L PARITY EVEN 1 STOP
19200 BPS),10DBUS BAUD RAT HIGH WORD FIRST FALSE
EVEN 1 STOHpARTY ACTIVE TMEOUT 0s

FALSEu1GH WORD FIRST
[P diieaiedla MASTERMAPPING TRUE

TRU PPING
RASTERMA COMMS REQUIRED
Parameter reference: 691 (Modbus register 1909)

Min: 0, Max:100, Units:
0K I Cancel

Configuration with the webserver
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Access the AC20 webserver by typing the IP-Address of the drive into the web browser.
The drive must be in configuration state. Set the EtherCAT Option comms parameters as shown below.

AC20 Webserver view when Master mapping is TRUE

Summary | Parameters | Passwords
' ENGINEER v] Home » Engineer » Communications » Option Comms
0691: Comms Required | ETHERCAT v
e > =]
2566: MasterMapping
l Heniion ] 2586: InMappingStatus +
StterConfigation 2619: OutMappingStatus +
Drive: OK 0769: Comms Fitted UNKNOWN

AC20 Webserver view when Master mapping is FALSE

Summary |

| ENGINEER

v]

lej> =]

|‘ Monitor ]

State: Configuration
Drive: OK

Parameters |

Passwords

Home » Engineer » Communications » Option Comms

0691 Comms Required | ETHERCAT v
2566: MasterMapping d

0692: Input Mapping +

0725: Out Mapping +

0769: Comms Fitted UNKNOWN

DOC-0017-07-EN-B 04.04.2023
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8.2 Process Data

AC20 parameters implementation
The AC20 device implements CANopen over EtherCAT. The CANopen over EtherCAT (CoE) protocol
enables the complete CANopen profile family to be utilized via EtherCAT.

CANopen is object-based, meaning AC20 node has an object dictionary, which contains communication
objects. These communication objects cover acyclic configuration data, which is handled by Service Data
Objects (SDOs); cyclic real-time data, which is handled by Process Data Objects (PDOs).

AC20 parameters can be accessed from the network via dedicated object entries in the Manufacturer
Specific range and the Profile range (2001h - FFFFh). The SDO information protocol allows nodes to
retrieve the name and data type of the AC20 parameters.

Each object entry in the manufacturer specific objects corresponds to an AC20 parameter number, with
parameter number 1 corresponding to object index 2001h, parameter number 2 to object index 2002h, etc.

For standard parameters (of a single element), sub-index 00h of the object represents the value of the
parameter. Its data type and access depend on the AC20 parameter.

For multiple element parameters (parameter arrays), sub-index 00h represents the number of parameter
elements and sub-indexes 01h-FEh represents the value of each of the parameter elements.

In the example below parameter number 1 is a single element parameter and parameter number 2 is a 4-
element parameter array:

AC20 Parameter number Index | Subindex | Description Type | Access
1 2001h 00h Parameter Value Parameter dependent
2 2002h 00h Number of Elements | Unsigned8 / Read only
01h value of element 0
02h value of element 1
03h value of element 2 Parameter dependent
04h value of element 3

Config Mapping

The AC20 EtherCAT option requires configuration of process data mapping. Parameters mapped as
Process Data can be exchanged cyclically as Process Data Objects (PDOs) on the bus.

The AC20 EtherCAT device supports up to 6 TPDOs and up to 6 RPDOs, each supporting up to 254 SDO
(service Data Object) mappings. Each SDO equals one Process Data mapped drive parameter element.
(See Appendix — CANopen Object Dictionary).

There are two methods to define process data mapping: The process data can be mapped using the AC20
input and output mapping tables or from the PLC.

The parameter 2566 MASTERMAPPING defines the method: If FALSE the AC20 input and output mapping
tables will be used to configure process data mapping. If TRUE, the bus master set/configures the Process
data mapping and AC20 input and output mapping tables will be cleared.

Note: For parameter 2566 MASTERMAPPING = ‘FALSE’: If the AC20 mapping tables are both set to
zeros or AC20 mapping tables differs from PLC mapping then the option will be mapped from the PLC.
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Set process data using AC20 input and output mapping tables

These tables are two parameter arrays in which AC20 parameter numbers may be added. The parameter
2566 MASTERMAPPING must be set to FALSE.

Read Mapping:

The read process data represents cyclic data sent from the PLC to the AC20, this is mapped into the table
Option Comms Input Mapping. Only writable AC20 parameters that are not configuration parameters may
be added to the read process data.

- Data sent
AC20 “Input Mapping” M PLC output

Keypad Menu Path DSE Lite Function Block | Webserver

Option Comms Input Ma

Yuuappicio)

MAPPING1]
4 APPING[2]
MAPPING[3]
MAPPINGI4]

in

Heme » Engineer » Communications » Option Comms

1: Comms Required | ETHERCAT v
)566: MasterMapping 0

Communications ]

L‘ Option Comms ]
L‘ Input Mapping[ ] ]

92: Input Mapping -
000: [ooo0
001: |oooo
002: |oooo
003: |oooo
004: |oooo
005: [ooo0
006: |oooo
007: |oooo
008: |oooo
009: |oooo

WAPPING[S]
MAPPING[10]
WAPPING[11]
MAPPING[12]
MAPPING[13]
MAPPING[14]
IMAPPING[15]
IMAPPING[16]
MAPPING[17]
MAPPING[18]
MAPPING[19]
WAPPING[20]
MAPPING[21]
MAPPING[22]
WAPPING[23]
MAPPING[24]
IMAPPING[25]
IWAPPING[26]
MAPPING[27]
MAPPING[28]
MAPPING[29]
MAPPING[30]
WAPPING[31]

rrrrrrrrrrrrrrr T T T T T T T T T T T T T

Write Mapping:
The write process data represents cyclic data sent from the AC20 to the PLC, this is mapped into the table
Option Comms Output Mapping.

- Data sent
AC20 “Output Mapping” _| PLC Input

Keypad Menu Path DSE Lite Function Block | Webserver
Option Comms Output Mappin.
014 APPING[D] =
:::s:“g% : Home » Engineer » Communications » Option Comms
MAPPING[3] - _ )
g MAPPING[4] = Comms Required ETHERCAT v
Engineer == B 6: MasterMapping 0
MAPPING[7] B 2: Input Mapping +
MAPPING[E] - ) i
gl.wAPmNG[a] - 5: Out Mapping -
inati MAPPING[10] = _
Communications ] MAPPNGI1] [~ 000: [o000 ]
MAPPING[12] = .
o] *APPING[13] B LOH |0000 I
MAPPING[14] - 002: 0000
Option Comms ] 1 APPING[15] - l |
MAPPING[16] - 003: [ooco |
MAPPING[17] =
uaremcna = 004: [o000 ]
. MAPPING[19] -
Output Mapping][ ] ] 8 APPING[20] - 005: {0000 |
MAPPING[21] - .
MAPPING[22] = L5 [oo00 |
oJaremcrza) = 007 [o000 |
MAPPING[24] -
O APPING[25] - 008: [oooo |
MAPPING[26] -
MAPPING[27] - 009: |ocoo |
MAPPING[28] -
O APPING[29] =
O APPING[30] =
MAPPING[31] -

Note: String-type parameters cannot be mapped.
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Set process data from EtherCAT master

The ESI file defines the list of manufacturer specific objects. Each object corresponds to an AC20
parameter.

When configuring the PLC, the objects may be mapped to the process data objects (PDO) as required.
These objects map to the process data in the order in which they are added.

The parameter 2566 MASTERMAPPING must be set to TRUE and this will auto reset any AC20 input and
output mapping inside the drive.

Cyclic Data Exchange

Cyclic data exchange will occur when the option is in the OPERATIONAL (PROCESS ACTIVE) or STOP
(IDLE) state.

However, the read process data will only update the mapped parameters when in the PROCESS ACTIVE
state.

On transition into the PROCESS ACTIVE state all read process mapped parameters will be updated.
When in the PROCESS ACTIVE state, the read process mapped parameters will all update only when a
change in the read process data occurs.

Mapping status
The process data mapping status can be accessed from AC20 via the following parameters:
o Parameter 2586 InMappingStatus: shows the status of the currently active cyclic data input
mapping table (32 entries), value is the Tag ID of the parameter to be cyclic read In.
o Parameters 2619 OutMappingStatus: Shows the status of the currently active cyclic data output
mapping table (32 entries), value is the Tag ID of the parameter to be cyclic sent out.
The parameters 2586 InMappingStatus and 2619 OutMappingStatus are visible from webserver if
Parameter 2566 MasterMapping = TRUE and are valid if Parameter 0774 Comms State = PROCESS

ACTIVE.

Summary | Parameters | Passwords

\ ENGINEER v] Home » Engineer » Communications » Option Comms

' 0691: Comms Required ETHERCAT v
{0 0 i

2566: MasterMapping
m[ 2586: InMappingStatus +
State: Operational 2619: OutMappingStatus +
Drive: OK 0769: Comms Fitted ETHERCAT
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8.3 Acyclic Data Exchange

AC20 parameters may be accessed using the SDO (Service Data Object) protocol. The parameter
numbers are mapped to the manufacturer specific range as described in the Manufacturer Specific
Objects section.

Accessing Parameters

The value of a single-element AC20 parameter is accessed by via its corresponding object:
index = 2000h + parameter number
sub-index = 00h

The values of a multi-element AC20 parameter are accessed via its corresponding object:
index = 2000h + parameter number
sub-index = element number + 1

Alternatively, each element has its own parameter number and may be accessed via its corresponding
object index.

A string parameter array must be accessed via each element of the array. Each element has its own
parameter number.

Status Codes
The following CANopen report codes may be reported

CANopen Abort Code Description
0602 0000h Object does not exist in the object dictionary (Parameter does not exist)
0609 0011h Sub-index does not exist
0601 0002h Attempt to write to read-only object
0601 0001h Attempt to read a write-only object
0607 0012h Data type does not match. Too much data.
0607 0013h Data type does not match. Not enough data.
0609 0030h Out of range.

8.4 EtherCAT ESI File

AC20 EtherCAT option is associated with an Electronic Slave Interface (ESI file) in XML format, which
holds a description of the device and its functions.

ESI files for the AC20 EtherCAT option may be downloaded from www.parker.com

Some masters do not require an ESI file and can automatically extract the configuration description from
the slave.
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9 Example Configuration and Programming
9.1 AC20 Motor Control Application

Use DSE Lite to create, parameterize and configure user defined applications or parameterize and connect
fixed motor control blocks in the application. Download the application into the drive then connect to the
PLC to read/write the value of the parameters.

In the example below the PLC is used to set motor speed and control, then to read the speed feedback,
status of the control and speed reference.

E DSE Lite - A20_Comms
File Edit VYiew Command |nset Format Window Help
Su o =] o)
EleEd ™= Q =EBEO,
A20_Comms
plll
£ & 420 Comms
m
g
@
- Refsrance o PLC:
Value Funcl JE—— fore
_outauTf speen pouanolfd /R':‘f':‘f':‘"'c':‘ P0462
mpng o SpEED SETRONTL o
- REFERENCEL
INFUT C = LocAL REVERSELALSE
TveE B Lefreworeserront |-
o blspcen T =
HuacseeEDcwp |-
MOl SPEED CLAMP |-
FALSE o i LocaL -
%liocummsrEED |
1500 ey seEry -
i
ACoMMs sFTROMNT |- Anout 1 Value PO5SS
Demuttipisxer 1 N —
oot JEALSE usnel To PLC: DIG B0 1 QUT LXS 1)
QuTPLT H|EALSE A o Yoo Status Word POSOT FALSE o 1
= Status Word PO507 Faas
ouTPUT JEALSE - INVERT
oUTRUT ST WO DN se 7
FALSE TrippeDfC
ouTeuT R RUSNINGEASE
ouTeuT EALSE EALSE C:
ouTeyuT gLASE ,C%—ﬁ::g FALSE FrompLe
OUTRUT AERLSE = EALSE Invert POR2E
OUTPUT HEALSE ouTPUT coNTACTORJEMS nvert POG26
L ALSE
ALSE SWITCH ON ENABLEYE
ouTPUT S wmenen onlEALSE
ouTeuT g TALSE Y
From PLC: OUTPUT M sysTEM RESET|ASE
QUTRUT 1EMEE SEOLIEMEmG StarefHOT READY TO SWITCH ON
Contro 212 CUTPUT 14EALSE = s [V
Control Word P1212 FALET REMOTE REV OUTEE
outeuT 14E Foas
EALSE HEATHYEE Fssgbacs
s - ouTRUT 19 Fan AU EALSE o
s = EASE] o romwaas [ e
FALSE nuN REVERSE = o=l e
FALSE|TuN REVT B seEED Regflrevs
sl ® N sPEED PERCENTIL
s TRUC)rmae s o pe Lk Frerenfd Y
_ L TRUEyar rasT sToR - b=
| Bl ——— TRUR a7 consT STOR - o
Huwvent REMOTE REVERSE - 1%
|: T FIELD CURRENT|S *
REM TRIP RESET - woTom U poxTid
s TRIP RST BY RUN B MOTOR CURRENTS
Digin Invert PO584 POWER UP START - A
EXTERNAL TRIP - SR SR,
- o B STACK CURRENTL
From PLC: i - B MOTOR TERMINALVIZY
s emote R SWITCHON TIMEOLT - U TENPERATUREI C
Remote R = HEATSINK TEMRJ2 ©
ELEC ROTOR SPEEDES
) - OYIns LINK TRIM -
Remote Trip Reset PO498

The data highlighted will be mapped into the AC20 process data mapping table in the example below.
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9.2 List of process data
Read / Write Process Data mapping list for master/PLC

AC20 Input Mapping Data Type | Comments PLC Module

1212 Input Demultiplexer 1 | WORD Control Word

2061 Input B Value Func 1 | REAL Speed Setpoint

0584 Digin Invert WORD Invert digital input Output
0626 Digout Invert WORD Invert digital Output

0497 Remote reverse BOOL Invert motor Rotation

0498 Rem Trip Reset BOOL Trip Reset

AC20 Output Mapping | Data Type | Comments PLC Module

0507 Status Word WORD Status Word

0462 Reference REAL Speed Reference

0103 Speed rpm REAL Speed Feedback

0534 Anin1 Value REAL Analog In1 Value

0540 Anin2 Value REAL Analog In2 Value Input
0558 Anout1 Value REAL Analog Out1 Value

0563 Anout2 Value REAL Analog Out2 Value

0610 Digin Word WORD Digital Input state

0625 Digout Word WORD Digital Output state

DOC-0017-07-EN-B 04.04.2023
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9.3 Programming using Codesys platform

The example uses Codesys V3.5 running on a PC as a soft PLC. A trial version is available to download on
the Codesys website. Prior knowledge of Codesys software is assumed.

EtherCAT ESI File Installation

e Download the AC20 EtherCAT option comms ESI file from the Parker website.

e Start Codesys and from menu select Tools > Device Repository

o From Device Repository tab, click on Install, Select AC20 XML device description file then click
Add to install device into the Codesys catalog.

@ CODESYS
File Edit View Project Build Online Debug Tools | Window Help
e ==Y | | | @ Package Manager...
il Library Repository...
i ; : |
[l Device Repository...
Devices l = PoStory . |
# Visual Element Repository
& Visualization Style Repository...  fe) e
| % Device Repository X ‘
Location  System Repository w Edit Locations...
(C:\ProgramData\CODESYS\Devices)
Installed Device Descriptions
String for a full text search Vendor <Al vendors> w Install... o
Name Uninstall
=+ Parker Hannifin Export..

=1 AC20
& [Parker AC20 EtherCAT (Anybus M40)
+-[_4 Analog 10 Modules
+ - [ Communication modules
+- 3 Counter modules

= € D:\AC20\Firmware\20122022\V0 1.01.02\ETC_Option\ESI_AC20_ETC_...
@ Device "Parker AC20 EtherCAT (Anybus M40)" installed to devicer...

Details...
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Create a project

e Launch Codesys and select New Project from the start page. In the New Project Tab select
project type and define properties, then click on OK.

] New Project X |
Categories Templates
~-{_J Libraries <= ' Fie
@-{23 PAC120_PSD_Templates ® - E
(#-{ 3 PAC120HC_Templates Empty project HMIproject  [Eigerige Standard
-~ Projects project project w...

A project containing one device, one application, and an empty implementation for PLC_PRG

Name AC20_ECT

Location  |C:\Users\VR46\Desktop\AC20 v..

(% ] o

Select Codesys Control Win V3 as controller and select programming language, then press OK.

Standard Project X

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

- One programmable device as specified below

- A program PLC_PRG in the language specified below

- A cydlic task which calls PLC_PRG

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

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

PLC_PRGin Ladder Logic Diagram (LD) v
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Set the Gateway

Double-click the Device (Codesys Control Win V3). In device tab select Communication
settings and click on Scan network to find the required node. From the Scan network pane click
the required node to make it the active path.

® AC20_ECT.project” - CODESYS
File Edit View Project Build Online Debug Tools Window Help

B & oo ) @XM N 970 ||t
Devices > 3 x (1] Device x
=@ Acx ECT -
= (@ Device (CODESYS Centrol Win V3) 7lcP_m.m.Qﬂ.i_CE.T.i!ﬂ_’_‘_s.e.t.f.'.tlﬂi_
= 80 ricLoge &y Cut
= o Application B Copy
meraryManagef B Paste
f] PcPRGPRE) | X Delete
= Task Configuration
a ; Refactoring »

= & MainTask (IEC-Ta¢
&) pc_rre [& Properties...

£ Add Object »
[0 Add Folder...
| AddDevice...
Update Device...
[3° Edit Object
Edit Object With...

Note: If the node is not found, make sure the soft PLC is in “Start PLC” mode.

Add EtherCAT master

¢ Right click on Device (CoDeSys Control Win V3) open Add device Tab, select the EtherCAT
Master and click on Add Device followed by Close.

| @ Add Device x|
| |
Name EtherCAT_Master

Action
© Append device I evic ce (O Update device

String for a full text search Vendor <Al vendors> hd

Name Vendor Version Descrij
+ m Miscellaneous
= m Fieldbuses
+. AN CANbus
= e EtherCAT
= 5,} Master
(1) EtherCAT Master 35 - Smart Software Solutions GmbH | 3.5.16.40  EtherC
3 EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH 3.5.16.40 EtherC
B Ethernet Adapter
=~ EtherNet/IP
{2} Home&Building Automation
b Modbus
¥ Profibus
%Z Profinet 10
S sercos

R S O

@ Group by category (] Display all versions(for experts only) [_] Display outdated versions

[  Mame:EtherCAT Master
Vendor: 35 - Smart Software Solutions GmbH
Categories: Master
Version: 3.5.16.40
Order Number: ~
Description: EtherCAT Master... Y

Append selected device as last child of
Device

€ (You can select another target node inthe navigator while this window is open.)
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o The EtherCAT Master device and an EtherCAT task will be added. Click on Browse... to find the
target network adapter. The gateway must be active (see previous section).

([ Device ' |7] EthercAT_Master x

General {8 Autoconfig master/slaves EtherCAT. ™
Sync Unit Assignment EtherCAT NIC Settings
Log Destination address(MAC) FF-FF-FF-FF-FF-FF @ Broadcast () Redundancy

Source address (MAC) D§-8E-F3-98-25FA

EtherCAT 1fO Mapping

Network name Ethernet
EtherCAT IEC Objects © Select network by MAC () Select network by name
Fale 4 Distributed Clock | Options
Information Cyde time 4000 B s
Sync offset 20 = %

|:| Sync window monitoring

Sync window 1 =T

° Build and download into the Controller
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Add AC20 EtherCAT Slave

Scan for Device
e Right-click EtherCAT Master and select Scan for Devices

Devices - 3 %
=43 AC20 ECT -
= 3[4 Device [connected] (CODESYS Cantrol Win V3)
=& PLC Logic
= Application [run]
'.lLbra-vaaner
B¥] PLC_PRG (PRG)

= (&4 Task Configuration
3¢ EtherCAT Task (IEC-Tasks)
=3 & MainTask (IEC-Tasks)
&) rLC_PRG
A ({) EtherCAT_Master (EtherCAT Master)

Cut
Copy
Paste
Delete

XE@® & e

Refactoring

i

Properties...

| Add Object
) Add Folder...

| Scan for Devices...

Acknowledge Diagnosis

e Select device found and click on Copy All Devices to Project.

Scan Devices o
Scanned Devices
Device name Device type Alias Address
Parker_AC20_EtherCAT Anybus_M40  Parker AC20 EtherCAT (Anybus M40) [1001 (I
Assign Address [ Show differances to project
Scan Devices ° Copy to project Close
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Add Device Manually

¢ Right-click on EtherCAT_Master and select Add Device... Select the device
Anybus_CompactCom_40_EtherCAT and click on Add Device and then Close.

,ﬁj Add Device X

Name Parker_AC20_EtherCAT_Anybus_M40_

Action
© Append device () Insert device f jevice (O) Update device
park Vendor  <All vendors> v
MName
= m Fieldbuses ‘
= b EtherCAT
= ﬁsla\re
= [ Parker Hannifin
=3 Ac20

I Parker AC20 EtherCAT (Anybus M40) o
+ [ P2M Lite Node 2400
+- (74 PAC120 BusCounler |

B Group by category [ Display all versions (for experts only) (] Display outdated versions

& Name:Parker AC20 EtherCAT (Anybus M40)
Vendor: Parker Hannifin
Categories: Slave
Version: Revision=16=00020014
Order Number: Parker AC20 EtherCAT (Anybus M40) =
Description: EtherCAT Slave imported from Slave XML: ESI_AC20 LY

s Fmiiem LM AR AS A AT ] Poms s Praalimn &R L e A

Append selected device as last child of
EtherCAT_Master

©®  (You can select another target node in the navigator while this window is open.)

VA add Device Close
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Configure Process Data Mapping
Option 1: Using AC20 Input and output mapping tables

e The parameter 2566 MASTERMAPPING must be set to FALSE to prevent the PLC from
overwriting the mapping.

e Through the mapping tables from the keypad, DSE Lite or Webserver, add parameter numbers
into the appropriate table.

Anybus Comms Option
Option Comms Input Maj 5 Option Comms Output Maj

12120y A pPGI0) . 2o LquAPPINGIO] -

208 . MAPPING[1]
prassaes Ll 1020 APPING[2] B
626 Miii'm"g'é} B 2raJuapPIGE3) B
4971y APPING]4] | Siluarenicis) B
= . MAPPING[S5] B
prseerencny 55241 APPINGIE] B
MAPPING[E] B s1gfiArPIGE] :
MAPPING(T] B - -

OapPGiE] . MAPPING[S]

Od1APPING[S) [ MAPPING[S] B
MAPPING[10] . MAPPING[10] .
MAPPING[11] B MAPPING[11] B
MAPPING[12] [ MAPPING[12] B

OharPiGy13] B MAPPING[13] B

Ol apPNG[14] B MAPPING14] =
MAPPING[15 R IMAPPING[15] B
' e MAPPING[16] B
el b B MAPPING[17] B

0 :::222:::3%};} . MAPPING[18] B

041 APPING19] B MAPPING[19] s
MAPPING[20] - MAPPING[20] -
' MAPPING[21] B
MAPPING[21] B e :

0 !1222{23%{ W MAPPING[23] R

Od 1 APPING[24] L. MAPPING[24] B
! N MAPPING[25)] B
e MAPPING[26] B
:‘:igg::gg% B MAPPING[27] B

OdisAPPING[28] | MAPPING[28] -

0 APPNG[29] B MAPPING[29] B
MAPPINGI30] B MAPPING[30] 5
' MAPPING[31] B
MAPPING[31] B

Note: If the first row of a table (input mapping or Output mapping) is empty or equal to 0, the table
will not be accessible and configurable from PLC.

e From the Codesys project tree double-Click Parker_AC20_EtherCAT_Anybus_M40 to open
device tab, select PDOs, and add process data objects.

o Select “General”, then check “Expert settings” to make visible “Expert Process Data”.

£ Parker_AC20_EtherCAT_Anybus_M40 X
General o Address Additional R
-~
AutoInc address 0 = [ Expertsettings e EthercAT"
Expert Process Data o
EtherCAT address 1001 = [] optional
Process Data
| Distributed Clock
Startup Parameters | Startup Checking | Timeouts
EOE Settings [» DC Cydlic Unit Control: Assign to Local uC
| Watchdog
Log
Identification
EtherCAT I/0 Mapping (®) Disabled
() Configured station alias (ADO 0x0012) Value 1001 =
EtherCAT IEC Objects
iELs Bxplicit device identification (AD0 0x0134)
Information Data Word (2 Bytes) ADO (hex) 16#0 =

e Click on “Expert Process Data” to open the Tab, uncheck “PDO configuration”.
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& Parker_AC20_EtherCAT_Anybus_M40 X | =
General ‘ Sync Manager ok Add [ Edit 3 Delete
i PDO List
Expert Process Data o M size Type
0 276 Mailbox Out Index Size MName
Process Data 1 276 Mailbox In 161600 0.0 Receive PDO Mapping
|2 0 Outputs 16%1A00 2.0 Transmit PDO Mapping
Startup Parameters 3 2 Inputs
EoE Settings
Log PDO Assignment (16£1C12) ok Insert [# Edit < Delete 4 MovelUp # Move Down
[w] 16#1600 PDO Content (161600)
EtherCAT 10 Mapping Index Size Offs Name
0.0
EtherCAT IEC Objects
Status
< >
Information Download
PDO Assignment [ PDO configuration Load PDO Info from the Device

¢ Build and download the project into the PLC then go online, from slave “Expert Process Data” Tab,
click on “Load PDO Info from The Device” to load the configured I/O mapping table into the

project.
| i Parker_AC20_EtherCAT_Anybus M40 X | -
General Sync Manager ob Add [ Edit ) Delete
i PDO List
Expert Process Data o M Size Type
1] 276 Mailbox Qut Index Size MName
Process Data 1 276 Mailbox In 161600 0.0 Receive PDO Mapping
|Z 0 Outputs 1651400 2.0 Transmit PDO Mapping
Startup Parameters 3 2 Inputs
Online
CoE Online
EoF Settings PDO Assignment (161C12) o Insert (& Edit X Delete # MavelUp & MoveD
[ 16%1600 PDO Content (16%1600)
Leg Index Size  Offs Name
0.0
EtherCAT IfO Mapping
EtherCAT IEC Objects
Status
< >
Information
PDO Assignment PDQ configuration Load PDO Info from the Device e

¢ The "Transmit PDO Mapping” now contains the objects from output mapping table of the device

£ Parker_AC20_EtherCAT_Anybus_M40 x|
Sync Manager ok Add [ Edit ¥ Delete
SM Size  Type PDO List
0 276 Mailbox Out Index Size MName Flags 5M
1 276 Mailbox In 16%1600 12.0 Receive PDO Mapping 2
2 12 Qutputs 1621400 30.0 Transmit PDO Mapping 3
3 30 Inputs
FDO Assignment (161C12) b Insert [ Edit 3¢ Delete & MoveUp & Move Down
[ 16#1600 PDO Content {16#1A00)

Index Size Offs Mame Type
16#21FB:16:00 2.0 0.0 Sequencing:Status Word UINT
16#21CE:16%00 4.0 2.0 Reference:Reference REAL
16#2067:16200 4.0 6.0 Feedbacks:Speedrpm REAL
16#2216:1600 4.0 10.0 Anin 1:Anin 1 Value REAL
16#221C:16=00 4.0  14.0 Anin 2:Anin 2 Value REAL
16#222E:16%00 4.0  18.0 Anout 1:Anout 1 Value REAL
16%2233:16%00 4.0 22.0 Anout 2:Anout 2 Value REAL
16#2262:16#00 2.0 26.0 Digital Inputs:Digin Ward UINT
16#2271:16%00 2.0 28.0 Digital Outputs:DigoutWord UINT

< > 30.0
PDO Assignment PDO configuration Load PDO Info from the Device
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e The "Receive PDO Mapping” now contains the objects from output mapping table of the device

& Parker_AC20_EtherCAT_Anybus_M40 X -

Sync Manager ok Add [ Edit ¥ Delete

M Size Type PDO List
0 276 Mailbox Out Index Size Name Flags  SM
1 276 Mailbox In |16=1600 12.0 Receive PDO Mapping 2|
|2 12 Outputs 16=1A00 30.0 Transmit PDO Mapping 3
B 30 Inputs

PDO Assignment (16=1C12) + Insert .ﬁEﬁt < Delete & Move Up § Move Down

[ 1621600 PDO Content (161600)

Index Size Offs MName Type
16224BC:16%00 2.0 0.0 Demultiplexer 1:Input UINT
16#280D:16%00 4.0 2.0 Value Func 1:Input B REAL
1622248:16=00 2.0 6.0 Digital Inputs:Digin Invert UINT
1622272:16%00 2.0 8.0 Digital Outputs:DigoutInvert UINT
16#21F1:16%00 1.0 10.0 Sequencing:Remote Reverse USINT
16#21F2:16%00 1.0 11.0 Sequencing:Rem Trip Reset USINT

< > 12.0
PDO Assignment PDO configuration Load PDO Infa from the Device

Option 2 : From PLC

e The parameter 2566 MASTERMAPPING must be set to TRUE to allow the PLC to transfer the
mapping to the AC20.

¢ In Codesys, after adding AC20 slave manually or by scanning into the project tree, double click the
device “Parker_AC20_EtherCAT_Anybus_M40" to open the Tab.

e Select “General”, then check “Expert settings” to make “Expert Process Data” visible.

£ Parker_AC20_EtherCAT_Anybus_M40 X

General o Address Additional ——————
5 v
AutolIncaddress 0 b= [ Expert settings e EtherCAT.'
Expert Process Data o
EtherCAT address 1001 = [] optianal

Process Data

Distributed Clock

Startup Parameters | Startup Checking ——————————— [ Timeouts
EOE Settings [ DC Cydic Unit Control: Assign to Local pC
|» Watchdog
Log
Identification
EtherCAT /O Mapping (®) Disabled
(O Configured station alias (ADO 0x0012) Value 1001 =
EtherCAT IEC Objects
RS Explicit device identification (ADO 0x0134)
Information Data Word (2 Bytes) ADO (hex) 16#0 =
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¢ Click on “Expert Process Data” to open the pane, make sure “PDO configuration” is checked.

2 Parker_AC20_FtherCAT_Anybus_M40 X

General Sync Manager
Expert Process Data M Size  Type
0 276 Mailbox Out
Process Data i 276 Mailbox In
2 12 Qutputs
Startup Parameters 3 30 Inputs
EoE Settings
Log

EtherCAT IO Mapping

PDO Assignment (1651C12,
EtherCAT IEC Objects s ( )

|| 1621600
Status
Information
£ >
Download

PDO Assignment ] PDO configuration

o Select the ”Expert Process Data” pane, in "PDO list” Pane select "Transmit PDO Parameter” or
"Receive PDO Parameter”, then in "PDO Content” click "Insert” and select items from the object
directory in the opened tab and click OK. Repeat this task to add all parameters required.

& Parker_AC20_EtherCAT_Anybus_M40 x

General Sync Manager ok Add [# Edit 3 Delete
FDO List
Expert Process Data M Size Type
0 276 Mailbox Out M

Index Size  Name Flags
Process Data 1 276 Mailbox In 16£1600 120 Receive PDO Mapping 2
|2 12 Outputs 16=1A00 30.0 Transmit PDO Mapping 3
Startup Parameters 3 30 Inputs
EoE Settings

©

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

Information PDO Assignment (16#1C12) db Insert [ Edit 3 Delete  Move Up & Move Down

[v] 161600 PDO Content (16£1A00)
Index Size Offs Name Type
|16#21FB:16#IJD 2.0 0.0 Seguencing:Status Word UINT
16#21CE:16200 4.0 2.0 Reference:Reference REAL
16#2067:16200 4.0 6.0 Feedbacks:Speedrpm REAL
162216:16500 4.0 10.0 Anin 1:Anin 1 Value o REAL
16#221C:16%00 4.0 14.0 Anin 2:4nin 2 Value REAL
16#222F:16500 4.0 18.0 Anout 1:Anout 1 Value REAL
16#2233:16%00 40 22,0 Anout Z:Anout 2 Value REAL
16£2262:16200 2.0 26.0 Digital Inputs:Digin Word UINT
16#2271:16%00 2.0 28.0 Digital Outputs:DigoutWord UINT
30,0

Note: The AC20 Input/Output mapping table will be set to zero and will not have effect in this
configuration.
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After process data mapping configuration, compile the project then select EtherCAT 1/0 Mapping
and assign a name to the variables.

£ Parker_AC20_EtherCAT_Anybus_M40 x

General

Expert Process Data

Process Data

Startup Parameters

EoE Settings

Log

EtherCAT IfO Mapping

EtherCAT IEC Objects
Status

Information

Find Filter Show all
Variable e Mapping  Channel Address Type
+ "% Q_ControlWord @ Demultiplexer 1:Input %QW0 UINT
"# Q_speedsetpoint ‘9 Value Func 1:Input B %QD1 REAL
+-"$ Q_invert_DI ‘®#  Digital Inputs:Digin Invert  %QW4  UINT
+ "% Q_Invert_DO ‘@ Digital Outputs:DigoutIn... %QWS UINT
+ "% Q_Invert_MotRot ‘#  Sequencing:RemoteRev... %QB12  USINT
+ "$ Q_TripReset ‘@ Sequencing:Rem Trip Reset  %QB13  USINT
+ . 49 1_StatusWord ‘@ Sequending:Status Word ~ %IW0 UINT
*p 1_SpeedReference o Reference:Reference %ID1 REAL
*p 1_SpeedFeedback “® Feedbacks:Speed rpm %ID2 REAL
*% 1_AnalogIni_value @ Anin 1:Anin 1Value %ID3 REAL
*» 1_AnalogIn2_value @ Anin 2:Anin 2 Value %ID4 REAL
* I_AnalogOut1_Value ‘@ Anout 1:Anout 1 Value %IDS REAL
*» 1_AnalogOutz_value ) Anout 2:Anout 2 Value %ID6 REAL
+ *p I_Digitalln_State ‘@ Digital Inputs:Digin Word ~ %IW14  UINT
+ 9 I_DigitalOut_State ‘@ Digital Outputs:Digout Word %IW15  UINT
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Create a program to transfer data

In the example ladder code below, in Network 1 the data is read from drive to PLC and in Network 2 the
PLC writes data to the drive.

hF) PLC_PRE x

1

TRUE MOVE
11 EN  ENO
I_StatusWord — — Rd_StatusWord
MOVE MOVE
EN ENOC| EN ENC
o I_SpeedReference — —Rd_ReferenceSpeed I_SpeedFeedback —| —Rd_SpeedFeedback
MOVE MOVE
EN ENO EN ENO
I BEnalogInl Value — —BRd_AnalogInl Value I_AnalogIn2 Value — —Rd_AnalogIn2_ Value
MOVE MOVE
EN ENO EN ENO
I_ZnalogOutl_Value — —Rd_Enaleglutl_Value I_ZnalogOut2_Value — —Rd_REnaleglut2_Value
MOVE MOVE
EN ENC EN ENC
I Digitalln State — —Rd DigitalIn State I DigitalCut_ State — —Rd DigitalOut State
TRUE MOVE MOVE
1 [ EN  ENO| EN  ENO
WER_SpeedSetpoint — —Q_SpeedSetpoint WR_ContreolWord —| — @ ControlWord
MOVE MOVE
EN ERO EN ENO
e WR_InvertDI_Value — —Q Invert DI WER_InvertDO_Valus — —0_Invert DO
Set_Invert_MotRot Q Invert MotRot.(0
I/ M D
U LY
Set_TripReset Q TripReset.(
(1! il D
Uu s
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Read / Write parameters Acyclically

The acyclic read / Write services can be achieved using the functions "JETC_CO_SdoRead” and

"ETC_CO_SdoWrite”.

e Add function block Library: From project tree, double-click on “Library Manager”, then Click on
“add Library” select "EtherCATStack” Library and press OK to Add.

Devices = 2 x (il Lbrary Manager x
= [} Acx EcT = | |3 Add Library < Delete Library | “ Propesties 7§ Details 5] Placeholders  (fiflLibrary Repository # Icon Legend... [ Summary..
=@ _D!m © Conlral Win V3) Libraries used in application Device Applicaticn’
= 80 PLc Logic
= £ application MName Mamespace Effective Version
i Lixary Manager o % [ 3suicense = 3sLicens I o
iH) pic_prc (Prg) + 0B ) -
= (@ Task Configurston 3 [E] Can Device Disgnosis = CAA Device Dignosis, 3.5 Techrical . 35.1
& EtherCAT Task (IEC-Tasks) # [E] EtherCATStacklibrary = EtherCATStack, 4.3.0.0 (35 - Smart Software Sokutions GmbH) o ETCStack 4.3.0.0
= & MairTask (EC-Tasks) %-E] 100rvEtherCAT = [OOVEtherCAT, 4.1.0.0 (35 - Smart Software Solutions GmbH IOnEherath  4.10.0
&) pic_pro | & e PP -
= ([ EtherCAT_Master (EtherCAT Master) Contents of selected library ‘EtherCATStack, 4.3.0.0 (35 - Smart Software Solutions Gn  Details about selected library element 'CANopen_over_Ethercat’
B Parker_AC20_EtherCAT_Anybus_M40 (Parker AC2) EtherCA | = 3] EtherCATStack, 4.2.0.0 (35 - Smart Software Solutons GmbH) »| [# Documentation
* ) ADS_over_Ethercat
= |2 CANopen_over_Ethercat STRUCTS
+ 120 eNuMS
T Sdonfo = L16 0 morgency (STRUCT)
+ 1) STRUCTS
8] ETc_co_sdoread
(8] ETc_co_SdoReads
[8) e7c_co_sdoreaddwiord
[E) eTc_co_sdoread_Access
[E] ETc_co_SdoRead_Channel
[8) etc_co_sdowrite
[E) eTc_co_sdowrites
[8) ETc_co_sdowriteDiword
[E) ETc_co_sdotwrite_Access
+ 12 Commands
+ () EtherCATStack
# | Ethernet_over_EtherCAT
* 1) File_over_EtherCAT
e Example: Read parameter 0056 Current Limit Out (2038h).
ETC_CO_SdoRead_FB
e ETC_CO_SdoRead
ﬂ E xExecute xDone
Index of master 1 —usiCom xBusy
1001 —uiDevice xError [~
lave Address =—|usiChannel eError -
16#2038 —windex udiSdoRbort —
R 16#00 —bySubindex szDataRead ~
Index of AC20 parameter to read - ?S i
500 —udiTimeCut
B ) ADR (RD_Out_CurrentValue) —{|pBuffer
Buffer to store reading data SIZEOF (RD_Out_CurrentValue) —|szSize
Size of data to read
T —————

o Example: Write parameter 0457 Motor Max Speed (21C9h).

ETC_CO_SdoWrite_FB
WR_Exe ETC_CO SdoWrite
ﬂ E xExecute xDone ——

1 —us=iCom xBusy

01 —~uiDevice xExzeor |~

—jusiChannel eError [~

16§21C9 —{wIndex udiSdoAbort |~

16400 —bySubindex szDataWritten -
500 —(udiTimeCut

ADR (WR_MaxSpeed_WValue) —{pBuffer
SIZEQOF (WR_MaxSpeed Value) —|szSize
ETC_CO_AUTO —{eMade
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9.4 Programming using TwinCAT platform

The example uses TwinCAT 3 running on a PC as a soft PLC. Prior knowledge of TwinCAT software is
assumed.

EtherCAT ESI File Installation

e Download the AC20 EtherCAT option comms ESI file from the Parker website.
e Copy the file ESI into the folder C:\TwinCAT\3.1\Config\IO\EtherCAT.
Create a project

e Launch TwinCAT XAE from windows taskbar > Notification, then click on open a New TwinCAT
project to create a new project.

© Aot TwinCAT.- i BECKHOFF
J5 | TiwinCAT XAE (TcXaeShel) I
B TwinCAT XAE (VS 21 5) Open

Tools » Open Project/ Solution

New project

42 Realtime Settings...
Reouter 3 a New TwinCAT Project...

E MNew Measurement Project...

System

o Define project properties, then press OK.

New Project [ X
b Recent Sort by: | Default =] 82 5= Search (Ctri+E 2
4 |nstalled
E TwinCAT XAE Project (XML format)  TwinCAT Projects  1YPe: TwinCAT Projects
b TwinCAT Measurement TwinCAT XAE System Manager
TwinCAT Projects Configuration
TwinCAT PLC
TeXaeShell Solution
Not finding what you are looking for?
Open Visual Studio Installer
MName: AC20_ECT
Location: | C:\Users\VR46\Desktop\AC20\ OptionCom\Software\ il |_ Browse...
Selution name: AC20_ECT E Create directory for selution
[ ] Add to Source Control
OK Cancel

DOC-0017-07-EN-B 04.04.2023 37 (58)



DOC-0017-07-EN: AC20 Series - EtherCAT Option

Add EtherCAT Slave

e Check the target system and the state
e Target system should be in Config mode for system setting.

(@ AC20.ECT- TeXaeShell
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
O B-a-2E| | - @ <] Release | TwinCAT RT (x64) - P Attach... ~

% Build 402432 (Loaded) | - g B | E 2 L @|[@]5. #| acogcr v <local =

Config Process Data Mapping

Option 1: Using AC20 Input and output mapping tables

e The parameter 2566 MASTERMAPPING must be set to FALSE to prevent the PLC from
overwriting the mapping.

e Through the mapping tables from the keypad, DSE Lite or Webserver, add parameter numbers
into the appropriate table.

Anybus Comms Option
Option Comms Input Mappi = Option Comms Output Ma)
121 [ soLfuareGlo] =
208 N Tos]HAPPING1] B
B MAPPING[2] B
m 23 MAPPING3] B
B s 20uappiNGls] B
N 2o MAPPINGS] B
MAPPINGIE] = 510 mm% B
MAPPING[7] B = -
OlWAPPING MAPPING8]
! 8l E -
Od1APPING[S) L 1MAPPING[S]
MAPPING[10] B MAPPING[10] B
hAPPING] 11 B MAPPING[11] B
l.!APPINGE1 2} B MAPPING[12] B
ol yappGi1 MAPPING[13] =
MAPPING]13] B -
Ol APPING]14] L MAPPING[14]
MAPPING[15 B MAPPING][15) B
13 MAPPING[16] B
bl L MAPPING[17] B
] i U B MAPPING[18] N
! [18] B -
OliyapPmG19] L MAPPING[19]
MAPPING[20] = IMAPPING[20] =
' MAPPING[21] B
MAPPING[21] B bt 1 :
] et B MAPPING[23) B
MAPPING[23] B e -
o apPnG24] B [24]
' MAPPING]2] B
e B MAPPING[26] K
MAPPIO?) N MAPPING[27] E
7 it MAPPING[28) B
of, o . MAPPING[29] B
MAPPING[29] [
MAPPING[30] - MAPPING[30] -
' MAPPING[31] ”
MAPPING[31] B

Note: If the first row of a table (input mapping or Output mapping) is empty or equal to O, the table
will not be accessible and configurable from PLC.
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¢ In TwinCAT, right click I/O > Devices and scan the network

Solution Explorer * 3 x
WE-|o-a| pf=
Search Solution Explorer (Ctrl+S) P~

fad Solution 'AC20_ECT (1 project)
4 ol AcaoECT
bl SvsTEM
MOTION

i rLc
SAFETY
E C++

ANALYTICS
4 Y0

¢ Mappings 1 Add New ltem.. Ins
0 Add Existing ltem... Shift+Alt+A
Rename
Add Mew Folder...
Export EAP Config File
:'{ Scan
Paste Ctrl+V
Paste with Links

o Select the EtherCAT port and deselect any other Ethernet ports.

1 new I/O devices found X
MDevice 2 (EtherCAT) __[Ethemet (TwinCAT Intel PCI Ethermet Adapter (Gigab] ok |
Cancel
Select All
Unselect Al

e Select YES to scan for connected EtherCAT devices.

e Select YES to activate Free Run mode. The FREE RUN mode is useful for testing the I/O and
therefore checking the wiring without having to need to create a PLC program.

TcXaeShell TcKXaeShell

0 Scan for boxes 0 Activate Free Run

Yes Mo Yes Mo

DOC-0017-07-EN-B 04.04.2023 39 (58)



DOC-0017-07-EN: AC20 Series - EtherCAT Option

Once the scan process has been completed, a tree structure corresponding to the order appears in
the project under 1/O / Devices.

Solution Explorer > o x
@ e o-alp=
Search Solution Explorer (Ctrl+5) P -

fa] Solution 'AC20_ECT' (1 project)
4 o] AC20ECT
b |l SYSTEM
MOTION
3 PLC
SAFETY
m Ce+
& AnALYTICS
4 ]
4 *é Devices
4 = Device 2 (EtherCAT)
jg Image
jg Image-Info
: SyncUnits
Inputs
W Outputs
3 InfoData

W v v =

P Box 1 (Parker AC20 EtherCAT (Anybus M40))
4 Transmit PDO Mapping
Sequencing:Status Word

Reference:Reference
Feedbacks:Speed rpm
Anin 1:Anin 1 Value
Anin 2:Anin 2 Value
Anout T:Anout 1 Value
Anout Z:Anout 2 Value
Digital Inputs:Digin Werd
#! Digital Outputs:Digout Word
4 [ Receive PDO Mapping
- Demultiplexer T:input
- Value Func T:lnput B
- Digital Inputs:Digin Invert
- Digital Outputs:Digout Invert
- Sequencing:Remote Reverse

LR

IE- Sequencing:Rem Trip Reset
[ WcState
P & InfoData
&7, Mappings

If you change slave mapping table after the operation described above, you will need to click AC20
slave in the TwinCAT 1/O tree to open device tabs, click on process data, Uncheck PDO
Configuration, then click on Load PDO info from device to load the updated mapping table into
the project.

AC20ECT & X
General EtherCAT DC Process Data  Statup  CoE-Online  Online
Sync Manager: PDO List:
SM Size Type Flags Index Size Mame Flags 5M 5U
0 276 MbxOut D 1AD0 300 Transmit PDO Mapping 3 0
1 276 Mbxin D 1600 120 Receive PDO Mapping 2 0
B 30 Inputs
< >
PDO Assignment ((x1C12): PDO Content (0x1A00):
[ 0x 1600 Index Size Offz Mame Type Default hex)
O21FB:00 20 o0 Sequencing:Status Word UINT
0x21CE:00 4.0 20 Reference:Reference REAL
0206700 4.0 6.0 Feedbacks:Speed pm REAL
:2216:00 4.0 100 Pnin 1:Anin 1 Value REAL
221C:00 4.0 140 Anin 2:Anin 2 Value REAL
222E:00 4.0 180 Anout 1:Anout 1 Value REAL
Download Predefined PDO Assignment: {none)
]
PDO Assgnmert Load PDQ infa from device (72
[[] PDO Configuration
Sync Unit Assignment...
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Option 2 : From PLC

e The parameter 2566 MASTERMAPPING must be set to TRUE to allow the PLC to transfer the
mapping to the AC20.

¢ In TwinCAT, from project tree right-click “I/O > Devices” and scan the network, to add EtherCAT
master and AC20 device.

Selution Explorer * 0 X
@E-| o] s
Search Solution Explorer (Ctrl+8) P~

fad Solution 'AC20_ECT (1 project)
4 gl] AC20ECT
b @l SYSTEM
MOTION
PLC
SAFETY
E Ce++

ANALYTICS

4 /O
#,
ﬁj Mappings 1 Add Mew ltem... Ins
*9  Add Existing ltem... Shift+ Alt+ A
Rename

Add Mew Folder...
Export EAP Config File
“:{ Scan
Paste Ctrl+V
Paste with Links

e Click on Box 1 (Parker AC20 EtherCAT (Anybus M40)), select Process data, make sure PDO
Configuration is checked.

¢ Inthe PDO list Pane, select Transmit PDO Parameter or Receive PDO Parameter, then in PDO
Content, right click a row and select item from object directory in the opened Tab. Click OK.

o Repeat this task to add all parameters required. (see Codesys example above data for mapping
table).

Solution Explorer

i L)
G & '| ERg=l | ﬁIEI General EtherCAT DC Process Data  Statup CoFE - Online  Orline
Search Solution Explorer (Ctrl+5) P~ Syn Manager: PDO List
fa] Selution 'AC20_ECT (1 project)
4 “] AC20_ECT 5M  Size Type Flags Index Size MName Flags SM 5U
b m SYSTEM 0 276 MbxOut Ox1A00 300 Transmit PDO Mapping 3 0
MOTION 1 276 MbxIn 1600 120 Receive PDO Mapping 2 0
b PLC 2 2 Outputs
SAFETY ER iy o
el
& ANALYTICS
4 110
4 "% Devices
4 5= Device 2 (FtherCAT) < >
]
A% Image PDO Assignment ((x1C12): PDO Content ((x1AD0):
j,, Image-Info 101600 -
b : SyncUnits Index Size Cffs Name Type Default hex)
b Inputs :221C:00 4.0 140 Anin 2:Anin 2 Value REAL
b O Outputs (222E:00 4.0 180 Anout 1:Anout 1 Value REAL
b @ InfoDats 0x2233:00 4.0 220 Anout 2:Anout 2 Value REAL e
o 4 : Box 1 (Parker AC20 EtherCAT 02262:00 2.0 260 Digital Inputs:Digin Word UINT
. . 2271:00 2.0 280 Digital Outputs: Digout Word UINT
B Transmit PDO Mapping 200
> [l Receive PDO Mapping
b [ WeState Download Predefined PDO Assignment: {none)
B InfoDat
. B InfoDats PDO Assignment Load PDO info from device
@1 Mappings [~] PDO Corfiguration
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¢ Right click PLC

Solution Explorer 1
Q- o-a pl=
Search Solution Explorer (Ctrl+5)
] Selution 'AC20_ECT (1 project)
4 o] AcaoEcT
b (@l SYSTEM
MOTION

SAFETI 3 Add Mew ltem...
& o+ ‘0 Add Existing ltem...

ﬂ ANAL Rename
“ Vo Add Project from Source Control...
F] ‘% Dev
4 = Paste

Paste with Links
Hide PLC Configuration

4

[ Inputs

> [ Outputs

I [ InfoData

3 Box 1 (Anybus CompactCom 40 EtherCAT)
&% Mappings

e Add the standard PLC and define properties

Add New Item - AC20_ECT ? X
4 Installed Sort by: Search (Ctrl+E) P-
Plc Templat: .
e E! Standard PLC Project Plc Templates Type: Plc Templates
Creates a new TwinCAT PLC project
Empty PLC Project Plc Templates containing a task and a pregram.
Name: [acao_pLq] |
Location: | C\Users\VR46\Desktoph\ac20 OptionCom Softwarel AC20_ECTVAC20_ ~| Browse...
Add Cancel

e Enter type and address of the variable (AT%!I* : Input / AT%Q: Output). Right click AC20_PLC
Project select Add > Global Variable List... and edit variables that should be linked to the AC20

I/O module.
Solution EBxplorer MR GVL AC20 + X
1
ag | g IEI
@ & | ® | F = 2 VAR GLOBAL
Search Solution Explorer (Ctrl+5) P~ 3 I_StatusWord AT$I* : UINT:
m Solution 'AC20_ECT (1 project) 4 I_SpeedReference AT$I* : REAL;
5 I SpeedFeedback AT3I* : REAL;
4 ol Ac20 ECT _Spe i _
b m SYSTEM I_REnalogInl Walue AT:(I* : REAL;
MOTION 7 I_AnalogIn2 Walue AT3I* : REAL;
. PLC g I_AnalogOutl Values AT$I* : REAL;
= Y AC20 PLC 5 I AnalogOut2 Value AT$I* : REAL;
4 Em AL ) 10 I_Digitalln State AT:I* : UINT:
4 = AC20_PLC Project 1 I _DigitalOut_State AT:I* : UINT;
[ External Types 12
b [l References 13 0_ControlWord AT$Q* : UINT;
3 DUTs 14 Q_SpeedSetpoint AT3Q* : REAL;

4[5 GVls 15 Q_Invert DI AT3Q* : UINT:
E‘I": GVL_AC20 1g Q_Invert_DO AT3Q* : UINT;

4 [ POUs 17 Q_Invert MotRot AT%Q* : USINT;
H"_'Fj AC20_PRG (PRG) 15 Q_TripReset AT:Q* : USINT:
%] MAIN (PRG) 15 END_VAR
[ VISUs

2[5 AC20_PLC.tmc
[ H’% PlcTask (PlcTask)
I O AC20_PLC Instance
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¢ Right click AC20_PLC Project select Add > POU to add a ladder program, Edit program and call it
from the main routine.

JAC20 PRG & X
1]
TRUE MOVE MOVE
1 [ EN  ENO EN  EN
WR_ControlWord — (—GVL_AC20.Q_ControlWord WR_SpeedSetpoint —| (- GVL_AC20.Q_SpeedSetpoint
MOVE MOVE
EN ENO EN ENO
WR_InvertDI_Value — |- GVL_AC20.Q_Invert DI WR_InvertDO Value —| —GVL_AC20.Q Invert DO
set_Invert_MotRot GVL_AC20.Q_Invert MotRot.0
I il D
U L
set_TripReset GVL_AC20.Q_TripReset.0
I i
U] LY
TRUE MOVE
1 [ EN  ENO
GVL_AC20.I_StatusWord — - Rd_StatusWord
MOVE MOVE
EN EN EN ENO|
GVL_AC20.I_SpeedReference — (- Rd_ReferenceSpeed GVL_AC20.I_SpeedFeedback — |- Rd_SpeedFeedback
MOVE MOVE
EN EN EN 2 e —
GVL_AC20.I AnalogInl Value — —Rd_AnalegInl Value GVL_AC20.I AnalogIn2 Value — —Rd_AnalogIn2 Value
MOVE MOVE
EN ENO/| EN EN
GVL_AC20.I_RnalogOutl_Value — [-Rd_&nalogOutl_Value GVL_AC20.I_AnalogOut2_Value —| [-Rd_ZAnalogOut2_Value
MOVE MOVE
EN EN EN ENO

GVL_AC20.I Digitalln State —| —Rd_Digitalln State GVL_AC20.I DigitalQut_State —| [—Rd _DigitalQut_State

e Save All and build

Link AC20 I/O to the PLC

e From I/O tree double-click AC20 Input or output module, select Linked to... then select the
variable from the list: Link to the physical Input or Output module.

Solutien Explorer ARl AC20_ECT & X

Y B v| - a | "‘IEI Vaniable Fags  Orline
Search Selution Explorer (Ctrl+5) P~
Name |Sequencing:Status Word ‘
m Solution 'AC20_ECT (1 project)
4 g AC20ECT Type: [unT \
> @ svstem Gopr [T PO Mg e
MOTION
s B s gl P —

SAFETY
[ c++
ANALYTICS
4 o]
4 " Devices
4 = Device 2 (EtherCAT)
j,, Image

Linked ta... |GVLJ.CZD.LStatusWovd . PlcTask Inputs . AC20_PLC Instance . ACZ{LF‘L‘

Comment

j: Image-Info
: SyncUnits

I

3 Inputs
P [ Outputs
3

Pl

ADS Info: |F‘ort: 11, 1Gm: (13040010, 1Offs: (80000027, Len: 2

3 InfoData
£ Box 1 (Parker AC20 EtherCAT [Anybus M40)
El Transmit PDO Mapping

Full Name: |THD"Device 2 (EtherCAT)"Box 1 (Parker AC20 EtherCAT (Anybus M40))"Tr

g4 Sequencing:Status Word
' Reference:Reference

3 Feedbacks:Speed rpm

' Anin 1:Anin 1 Value

&' Anin 2:Anin 2 Value

S Anout T:Anout 1 Value

' Anout ZAnout 2 Value

5 Digital Inputs:Digin Word

3 Digital OQutputs:Digout Word
R

b [ Receive PDO Mapping

e Perform the steps above for all the AC20 1/O objects.
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Read / Write parameters Acyclically

The acyclic read / Write services can be achieved using the functions FB_EcCoESdoRead and
FB_EcCoESdoWrite.

e From project tree, double-click on References to open the Library manager, then Click on add
Library select the Tc2_EtherCAT Library and press OK to Add.

Solution Explorer

"l Library Manager 5 & X
@ & .‘ - | ;E| o Add library Zlglgs librory | = Details | 5] Placcholders | (] Library repositary
Search Solution Explorer (Ctrl+S) P~ Namespace Effective version
T3] Solution AC20_ECT (1 project) B‘ Tc2_EtherCAT, 3.3.20.0 (Beckhoff Automation GmbH) Tc2_EtherCAT  3.3.20.0
4 ui AC20 ECT Te2_Standard = Tc2_Standard, * (Beckhoff Automation GmbH) ~ Tc2_Standard 3.3.3.0
b @l SYSTEM + Tcz_System = Tc2_System, * (Beckhoff Automation GmbH) Tc2_System 3.4.25.0
MOTION £ Tec3_Module = Tc3_Module, = (Beckhoff Automation GmbH) Tc3_Module 3.3.21.0
4 [0 PLC
4 [Oj aczopLC
4 GE] AC20_PLC Project
[ External Types A
4 References [=]
43 Te2_EtherCAT
i3 Te2 Standard
3 Te2_System
13 Te3_Module
3 DUTs
e Example: Read parameter 0056 Current Limit Out (2038h).
Solution Explorer MRl AC20 ECT & X AC20_PRG*
& - b-g‘l\ﬁE General Adapter EtherCAT  Online
Search Solution Explorer (Ctr+S P-
Netld: 172.18.216.81.3.1
fa] Solution *AC20_ECT (1 project)
4 Gl Ac20ECT Datate:  [100MBRS
b @ sYsTEM
MCTION
b [ PLC
@) sareTy
M-
il Anavmcs Frame Cmd  Addr
< =vo Mo RD 05000000
o "W 001000000
o BRD (000D 0130
sdoRead FB

FB EcCoESdoRead
1172.18.216.81.3.1' —{aNetId bBusy ——
1001 —|nSlavelAddr bError —
16#00 —|nSubIndex nErridf—
16#2038 —{nIndex cbRead —
ADR(RD_Out_CurrentLim) —pDstBuf
SIZEOF (RD_Out_CurrentLim) —cbBuflLen

bExecute
T#200ms — tTimeout
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e Example: Write parameter 0457 Motor Max Speed (21C9h).
Solution Explorer A AC20 ECT & X AC20 PRG”

RE-|o-a )E General Adapter EtherCAT Oniine

Search Solution Explorer (Ctr+§) P~
Netld: 172.18.216.813.1

] Solution 'AC20_ECT (1 project)

4 gl aca0 ECT Datarate: 100 MBt/s

b @l SYSTEM

MOTION
b @ P
&) sareTy
i -+
&l anaymcs
4 170

4 ¥ Devices

Cmd Addr

LRD  (x03000000
LRW  (x01000000
BRD  (x0000 0x0130

8% image sdoWrite_FB
FB_EcCoESdoWrite
‘172.18.216.81.3.1'fsﬂetfd bBusy —
1001 —{nSlaveAddr bError
16#00 —{nSubIndex nErrld
16#21C9 —nIndex
ADR (WR_MaxSpeed_Value) —|pSrcBuf
SIZEOF (WR_MaxSpeed_Value) —|cbBuflen

bExecute
T#200ms —{tTimeout

Start TwinCAT Runtime

¢ Enable Config: Press Activate Configuration.
Build  Debug  TwinCAT

L@l
PLICERN]

e Wait and verify Run Mode

=[] |

e Build the PLC and Login

Selution Explorer * 1 X
@&~ -8 s
Search Solution Explorer (Ctrl+8) P~

] Selution 'AC20_ECT (1 project)
4 g acaoEcT

bl SYSTEM
MOTION
4 PLC

4 [0} AC20 PLC
4 B9 AC20 PLC Project 3] Login
[ External Types

b [ References Compile Change Details...

C3 DUTs ¢4 Build
b 3 GVls Rebuild
4 [ POUs Check all objects

B AC20_PRG (PR
&5 MAIN (PRG)
3 VISUs Add

Clean
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10 Lost Communication Trip

Supervised Parameter:
The 0777 Comms Supervised parameter indicates that the EtherCAT network participation is supervised
by another EtherCAT device.
The Supervised parameter value is set to TRUE when either:

The heartbeat consumer and Heartbeat producer is enabled and error free.

Node guarding is enabled and error free.
Note that the watchdog will not be available if the Read Process data size is zero, in which case the
Supervised parameter will be FALSE.

Comms Break Trip

The drive will trip when there is a loss of communications between the master and the drive.

A COMMS BREAK trip will occur if the 0777 Comms Supervised parameter transitions from TRUE to
FALSE and the drive is in the operational state.

The trip may be disabled by clearing the respective bit in the parameter 0870 Enable Trips Lo. The
parameter Enable Trip Lo is a 32-bit word, the bit number 27 is used to disable or to enable the trip.

Comms state
The parameter 0774 Comms State indicates ‘PROCESS_ACTIVE’ when the EtherCAT communication is
active. The table below describes how the comms state relates to the EtherCAT network:

Comms State Comments

WAIT_PROCESS INIT, BOOTSTRAP or PRE-Operational

IDLE SAFE-OPERATIONAL

PROCESS_ACTIVE | Operational: the network process data channel is active

ERROR (Error Ind’-bit in ‘AL-Status’ is set)

EXCEPTION EtherCAT interface is forced to INIT state, and the master is informed that a power
cycle is required to resume communication
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11 Diagnostic Event

Configuration problems can often be identified by looking at the Run and Error LEDs and from the
EtherCAT State and Comms Diagnostic 0775 parameters. Under normal operating conditions the Comms
diagnostic parameter should indicate OK. Other values are summarized in the Diagnostic Parameters
section.

Hardware Mismatch

Diagnostic = HARDWARE MISMATCH:
The required option does not match the actual fitted option.
No option is fitted but one is required.

Invalid Configuration

Diagnostic = INVALID CONFIGURATION:
Invalid read or write process data mapping
Invalid communication settings

Diagnostic = MAPPING FAILED:
Attempting to map a parameter that does not exist.
Attempting to map a configuration parameter.
Attempting to map a read-only parameter to the read process data.

Other Diagnostics

Diagnostic = EXCEPTION :
Module has gone into an unrecoverable exception state

Diagnostic = UNSUPPORTED OPTION:
The fitted option is not supported by the drive

Diagnostic = NOT RESPONDING:
no initial response from the option

When a diagnostic event is entered a new entry is created in object entry 1003h (pre-defined error field)
The Error Register (object 1001h) is set with the corresponding bit information.

High Byte Low Byte
Not used | Not used Event Code | 00h
The EMCY Object is sent to the network with the following information:
Byte 0 Byte 1 Byte 2 Byte 3
Byte7
00h Event Code | Event Register (1001h) Not used
EMCY Error Description
Code
8110h CAN controller signaled a lost message
8120h CAN controller reached the warning limit due to error frames.
8210h A received PDO was smaller than specified by the valid mapping table
8220h The DLC of a received PDO exceeded the length specified by the mapping table.
8130h An error control event has occurred (either a life guarding or heartbeat event).
8140h CAN controller has recovered from a BUS OFF state.
8150h COB-ID collision detected.
FFO1h Process data remap was NAKed by the host application. No valid process data map
available.
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APPENDIX A: Data types

The relationship between AC20 parameter and CANopen data type is given in the table below.

AC20 Parameter CIP

Data Type Description Data Type Bytes
BOOL Boolean BOOL 1
SINT Short integer SINT 1
INT Integer INT 2
DINT Double integer DINT 4
USINT Unsigned short integer USINT 1
UINT Unsigned integer UINT 2
UDINT Unsigned double integer UDINT 4
REAL Floating point FLOAT 4
TIME Duration UDINT 4
DATE Date UDINT 4
TIME_OF_DAY Time of day UDINT 4
DATE_AND_TIME Date and time of day UDINT 4
STRING String SHORT_STRING** n
BYTE Bit string length 8 USINT 1
WORD Bit string length 16 UINT 2
DWORD Bit string length 32 UDINT 4

Arrays

Some parameters have multiple elements and are classified as parameter arrays. A parameter array has a
parameter number that accesses the whole of the array. It also has parameter numbers that represent

each element of the array.

Array Example: A parameter array called VHZ_USER FREQ has 11 elements.

Parameter Number Parameter - VHZ_USER FREQ
0145 whole array

0146 index O

0147 index 1

0157 index 10

If the parameter number of the whole array is 0145, then the parameter number of the element index 0 of
the array will be 0134, the parameter number of the element index 01 will be 0147, etc.

String

A string parameter may be accessed via its parameter number.
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APPENDIX B: Parameters

Function Block Inputs

Parameter Name No. Default Value Range Units Type Writable
COMMS REQUIRED 691 1: None 0: Unknown ENUM CONFIG
1: None
2: CANopen
3: EtherCAT
4: Ethernet IP
5: Modbus RTU
6: Profibus
7: Profinet
Communications option required.
ADDR ASSIGNMENT 758 0: External 0: External ENUM CONFIG
1: Fixed
2: DHCP
Method for assigning the IP address.
SET IP ADDRESS | 759 [0 | | | ADDR | CONFIG
Ethernet option IP address
SETSUBNETMASK | 760 [0 | | | ADDR [ CONFIG
Ethernet option subnet mask.
SET GATEWAY ADDR | 761 [0 | | | ADDR | CONFIG
Ethernet option gateway address.
ACCESS 762 31: 31 0: IP Config Enable WORD CONFIG
1: Web Enable
2: Web Parameters Enable
3: FTP Enable
4: FTP Admin Mode
Ethernet access using comms option (bitwise)
NODE ADDRESS | 763 [0 USINT | CONFIG
Communications node address.
CANOPEN BAUD 764 9: Auto 0: 10 kbps ENUM CONFIG
1: 20 kbps
2: 50 kbps
3: 100 kbps
4: 125 kbps
5: 250 kbps
6: 500 kbps
7: 800 kbps
8: 1000 kbps
9: Auto
10: Lss

Required baud Rate for CANopen.

MODBUS BAUD RATE 765 4: 19200 BPS 0: 1200 bps ENUM CONFIG
1: 2400 bps
2: 4800 bps
3: 9600 bps
4: 19200 bps
5: 38400 bps
6: 57600 bps
7: 76800 bps
8: 115200 bps
Required baud Rate for Modbus RTU
PARITY 766 0: Even 1 Stop 0: Even 1 Stop ENUM CONFIG
1: Odd 1 Stop
2: None 2 Stop
3: None 1 Stop
Modbus parity and stop bits
HIGH WORD FIRST | 767 | FALSE | | | BOOL [ CONFIG
For 32-bit values high word comes first if set to TRUE.
ACTIVE TIMEOUT | 768 [0 | 0to 65 | | TIME [ CONFIG

Process active timeout period.

DOC-0017-07-EN-B 04.04.2023 49 (58)



DOC-0017-07-EN: AC20 Series - EtherCAT Option

Parameter Name No.

Default Value

Range

Units

Type

Writable

MASTERMAPPING 2566 | TRUE

BOOL

CONFIG

Switch to choose how the PROFInet, EtherCAT, PROFIbus and CanOpen PDO mapping is defined: If TRUE the bus master
sets/configures the PDO mapping. The drive mapping parameters 692...757 are cleared (set to zero) and made invisible (GKP and
website) as this the required condition. If FALSE the mapping parameters 692...757 are visible (Keypad and webserver) can be
used to define the PDO mapping from drive side (which the bus master then can upload). The switch is considered during drive

startup (stopped -> operational transition).

Function Block Outputs

Parameter Name No. Default Value Range Units Type Writable
COMMS FITTED 769 0: Unknown 0: Unknown ENUM NOT
1: None
2: CANopen
3: EtherCAT
4: Ethernet IP
5: Modbus RTU
6: Profibus
7: Profinet
Communications option fitted.
COMMS VERSION[0] | 770 [0 | | | USINT [ NOT
Firmware version of the comms module.
COMMS VERSION[1] | 770 |0 | | | USINT | NOT
Firmware version of the comms module.
COMMS SERIALNUM | 773 [0 | | | DWORD |  NOT
Serial number of the comms module.
COMMS STATE 774 8: None 0: Setup ENUM NOT
1: NW Init
2: Wait Process
3: Idle
4: Process Active
5: Error
6: Reserved
7: Exception
8: None
State of the option comms.
DIAGNOSTIC 775 0: Ok 0: Ok ENUM NOT
1: Hardware Mismatch
2: Invalid Configuration
3: Mapping Failed
4: Exception
5: Unsupported Option
6: Not Responding
Diagnostic for the comms option.
EXCEPTION CODE | 776 [0 | WORD | NOT
Diagnostic code on option entering exception state. The MSB is the exception code and the LSB is the exception info.
COMMS SUPERVISED | 777 [ FALSE | | | BOOL [ NOT
Indicates a master has made a connection to the device.
MAPPING CHANGED | 778 | FALSE | | | BOOL | NOT
The PLC has changed the process data mapping from that set by the drive.
STATION NAME | 779 | | | | STRING | NOT
Current PROFINET station name.
IP ADDRESS | 787 |0 | | | ADDR | NOT
Current Ethernet option IP address.
SUBNET MASK | 788 [0 | | | ADDR | NOT
Current Ethernet option subnet mask.
GATEWAY ADDRESS | 789 [0 | | | ADDR | NOT

Current Ethernet option gateway address.
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Parameter Name No. Default Value Range Units Type Writable
ACTUAL BAUD RATE 790 0: 10 kbps 0: 10 kbps ENUM NOT
1: 20 kbps

2: 50 kbps

3: 100 kbps
4: 125 kbps
5: 250 kbps
6
7
8
9
1

: 500 kbps
: 800 kbps
: 1000 kbps
: Auto

0: Iss

Actual CANopen baud rate.
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APPENDIX C: DSE Lite Quick Start Guide

Follow the steps below to configure the AC20 via DSE Lite PC-Tool.

The block diagram of the AC20 may be accessed through the onboard webserver or DSE Lite.

DSE Lite is recommended.

The IP address of the AC20 is in the range 169.254.xx.xx by default. Therefore, the user's PC network
adapter must be configured to this range as shown below (IPv4 is used for communication).

v 438 Tnternet Protocol Version 4 (TCP/TPvd] Properties
Networking  Sharing General

Connect using:

You can get IP settings assigned automatically if your network supports

| [ Fortinet Vitual Ethemet Adapter (NDIS 6.30) 1 this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings,

() Obtzin an IP address automatically
This connection uses the following items .
EClieni for Microsoft Netwarks ~ "
@ File and Printer Sharing for Microsoft Networks Fisddess:
" Fortinet Packet Driver Subnet mask: 255.pS5. 0 . 0
0305 Packet Scheduler
93 FortiClient NDIS 6 3 Packet Fiter Driver Defauit gateway: A
B intemet Protocol Version 4 (TCP/IPvd)
[ 4 Microsoft Network Adapter Muttiplexor Protocol w Obtain DNS server address automatically
i 2 (®) Use the following DNS server addresses:

Install... | Uningtall Properties. Preferred DNS server: l:l
| i
Description Alternative DNS server: l:l

Transmission Control Protocol/Intemet Protocol. The: default
wide area network protocol that provides communication

across diverse interconnected netwarks [validate settings upon exit
i L e Cancel

Alternatively, the IP address of the drive may be changed to suit the settings of the PC network adapter. The
IP address of the drive can be configured using the DCT function, accessible from within DSE Lite by selecting
Command -> Install AC15/AC20 Firmware.

DSE Lite - O X

* File Edit View | Command | Inset Format  Window Help
E s W nstal

Full Install
Parameters
16 Online F9

Extract Drive Parameters
B Restart
[ BEETS

Get PREF

(none)

Parameter Save
W identify
B Getinfo.
Refresh Full
Install Firmuare
Install AC30 Firmware
Set |P Address
Set Serial Number
Set Performance Level

Set Write Password

Erase Module

Scratch Pad

Once the network scan is completed, then the drive settings can be edited.

DCT: Drive Config Teol

Selected Drive —Firmware Ir

Name: AC20 0D46001134 — Selected Fu/:

Fi: 0.9.00FD

IP Address: Install | Browse for Firmware |

IP Address
AC20 0045001184 AC15 AC20 0.9,00FD 00-00-46-00-11-84 169.254.98. 169
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Edit Drive Mame and Ethernet Settings: 00-0D-46-00-11-84

r~Ethernet Configuration

DCT: Drive Config Tool

152.168.100.7
Selected Drive IP Address: [ 192165100,

et | 255.255.0.0
Browse for Firmware
Default Gateway: Iu.u.u.u —I

y | DHCP | AutolP | BootFw |
AC20 0D46001184 ¥ TRUE  TRUE 129

| AC20 0D46001184

2151000432001L

If the drive is not found by DSE lite, or a new drive is connected to the Ethernet port, a network scan must be
performed again, as blow.

[ = =<
i

e Edit View Command Window Help

(= R Ey-- | HEEE = EE
Parameters e
(none) ACZU UDA6LITIUT (169.254.62.51)

AC10 Support

[Scratch Pad
DSE Lite v3 12 b8b. (c)Parker Hannifin Corporation 1969-2021. All Rights Reserved.
Tuc Jun 28 14:22:32 2022
Database ID is 'Standalone user'. user name is 'suviso'
loading 'C:\SSD_LINKITOOLSWINS\CELite3 dat' (ID #6172) done.

<

|

Once the network scan has been performed, any AC20 connected to the network will appear and DSE lite

Rescan Ethernet Devices

[Seroteh ad
DSF | ite va 17 bab_(c)Parker Hannifin Carporation 19897051 Al Rights Reserved
Tue Jun 28 14:22:32 2022
Database ID IS ‘Standaione USer', user name Is ‘Suviso’

Ioading 'CASSN_I INKITOO! SWWINAWCFI fled dat (ID £8172) done

When connected to a drive, this is shown in the scratch pad.

Scratch Pad

DSE Lite v3.12 b&b, (c)Parker Hannifin Corporation 1889-2021. All Rights Reserved. A
Tue Jun 28 14:22:32 2022
Database ID is 'Standalone user', user name is 'suviso'

2722 dony
IIACZU version 1.1 (connected to DSELite, drive NOT running) : AC20 0D46001101 (169.254.62.51‘
v

|
€

I ‘Com\ededm 'AC20 0D46001107 ' @ 169.254.62.51
L

|
L
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APPENDIX D: Object directory (CANopen over EtherCAT)
Standard

The standard object dictionary is implemented according to the DS301 communication profile. Note that
certain object entries correspond to settings in the EtherCAT Object (F5h), and the Diagnostic Object (02h).

Index Object Name Sub-Index | Description Type Access Note
1000h Device Type 00h Device Type u32 RO EtherCAT Object
1001h Error Register 00h Error Register | U8 RO
1003h F_’re-define error 00h Number of us RW Diagnostic Object
field errors
01h..06h Error field u32 RO
1008h Manufacturer 00h Manufacturer Visible | RO
device name device name string
1009h Manufacturer 00h Manufacturer Visible | RO
hardware version hardware string EtherCAT Object
version
100Ah Manufacturer 00h Manufacturer Visible | RO
software version software string
version
1011h Restore 00h Largest sub us RO 01h
parameters index
supported
01h Restore all u32 RW -
default
parameters
1018h Identify object 00h Number of us RO Number of entries
entries
01h Vendor ID u32 RO
02h Product Code u32 RO
03h Revision U2 | RO EtherCAT Object
Number
04h Serial Number | U32 RO
1600h — Receive 00h No. of mapped | U8 RO/RW 0..254
1xxxh PDO mapping application
objects in PDO
01h Mapped object | U32 RO/RW -
#1
NNh Mapped object | U32 RO/RW -
#NN
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Index Object Name Sub-Index | Description Type Access Note
1A00h — Transmit PDO 00h No. of mapped | U8 RO/RW 0..254
1xxxh mapping application
objects in PDO
01h Mapped object | U32 RO/RW -
#1
NNh Mapped object | U32 RO/RW -
#NN
1C00h Sync Manager 00h Number of us RO 4
Communication entries
Type 01h Mailbox wr us RO 1
02h Mailbox rd us RO 2
03h Process Data us RO 3
Out
04h Process Data us RO 4
In
1C12h Sync Manager Rx | 00h No. of us RO/RW Only writable in
PDO Assign assigned PREOP device state
PDOs
01h-NNh Assigned PDO | U16 RO/RW
1C13h Sync Manager Tx | 00h No. of us RO/RW Only writable in
PDO Assign assigned PREOP device state
PDOs
01h-NNh Assigned PDO | U16 RO/RW
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Index Object Name Sub-Index | Description Type Access Note
1C32h Output 00h Number of us RO 12 (0Bh)
SyncManager entries
Parameter 01h Synchronization |U16 RO/RW 00h: Free Run
Type 02h: DC Sync0
02h Cycle Time u32 RW Cycle time in
nanoseconds
03h Shift Time u32 RW Shift time in
nanoseconds
04h Synchronization |U16 RO Bit O set:
Types FREE_RUN
supported supported
Bit 2 set: DC Sync0
Supported.
Bit 5 set: Output shift
with local timer All
other bits are set to
0
05h Minimum Cycle |U32 RO Minimum cycle time in
Time nanoseconds.
06h Calc and Copy |U32 RO Output Calc and Copy
Time Time in nanoseconds.
09h Delay Time u32 RO Delay time in
nanonseconds.
Always set to 0.
0Ch Cycle Time Too |U16 RO Cycle time to small
Small
1C33h Input 00h Number of us RO 12 (0Bh)
SyncManager entries
Parameter 01h Synchronization |U16 RO/RW 00h: Free Run
Type 02h: DC Sync0
02h Cycle Time u32 RO Cycle time in
nanoseconds.
03h Shift Time u32 RW Shift time in
nanoseconds.
04h Synchronization |U16 RO Bit O set:
Types FREE_RUN
supported supported Bit 2 set:
PP DC Sync0
supported.
Bit 5 set: Input shift
with local timer All
other bits are set to
0
05h Minimum Cycle |U32 RO Minimum cycle time in
Time nanoseconds,
06h Input Calcand | U32 RO Input Calc and Copy
Copy Time Time in nanoseconds.
0Ch Cycle Time Too |U16 RO Cycle time to small,

Small
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Manufacturer Specific Objects

The exact representation of a parameter depends on its number of elements. In the following example,
Parameter no. 0002h and 0004h only contain one element each, causing them to be represented as simple
variables rather than arrays. The other parameters have more than 1 element (of the same data type),
causing them to be represented as arrays. If a parameter has more than 1 element of different data types, it
will be represented as a record.

The offset between the Parameter no. and the object index is always 2000h.

Index Object Name Sub-Index Description Type Access
2001h Parameter 00h Number of entries (NNh) us RO
0001h 01h Parameter value - -
NNh
2002h Parameter 00h Parameter value - -
0002h
2003h Parameter 00h Number of entries (NNh) us RO
0003h 01h Parameter value - -
NNh
2004h Parameter 00h Parameter value - -
0004h
5FFFh Parameter 00h Number of entries (NNh) us RO
3FFFh 01h Parameter value - -
NNh
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